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CBETOI{I/IOIH)I n UX IPUMCHCHHUC

CeeToamoasl, unu ceetouanyvatowwme aunoapl (CUI, B aHrnuiickom BapuanTte LED — light emitting diode)
— MONyNnPOBOOHMKOBBIN NPUOOP, M3MyYaloWmMin HEKOTEPEHTHBIN CBET MNpW MPOMYyCKaHMU Yepes3 Hero
anekTpuyeckoro Toka. PaboTta ocHoBaHa Ha (pm3n4eckom sIBNEHUMN BO3HUKHOBEHUS CBETOBOTO MU3ITydYeHus
npy NPOXOXOEHUN INEKTPUYECKOrO TOKa Yepes p-n-nepexod. LiBeT cBeueHus (4niMHa BOSHbI MakcMMyma

cnekTpa

VI3J'Iy\-IeHVIF|) onpegendeTcaA TUNOM  UCNONb3yeMbIX MONYyNPOBOAHUKOBbLIX MaTepuarnos,

obpasyowux p-n-nepexos.

naRs

JdocTtouHcTBa:

CeeToamoabl He UMEKT HUKAKMX CTEKNSHHbIX KONO U HUTEN HakanmBaHusi, 4YTo obecne4ymBaeT
BbICOKYH) MeXaHN4Y€eCKYH NPO4YHOCTb U Haﬂ,e)KHOCTb(yp,apHaFI n BI/I6paL|,I/IOHHaﬂ yCTOVI‘-IVIBOCTb)

2. OrtcyTcTBME pasorpeBa W BbICOKMX HaMPSPKEHWNA rapaHTUpyeT BbICOKMW YPOBEHb 3MEKTPO- U
noxapobesonacHocTu

3. besblHepUMOHHOCTL JdenaeT cBeToaModbl He3aMeHUMbIMW, Korga TpebyeTcs  BbICOKOe
ObicTpoaencTene

4. MuWHMaTIOPHOCTb

5. [onrui cpok cnyx0bl (4ONrOBEYHOCTL)

6. Bbicokun KIMA,

7. OTHOCWTENbHO  HU3KME  HampshkeHWss  nNuTaHus u  notpebnsiemMble  TOKM,  HU3KOe
3HepronoTpebneHve

8. bBonbluoe KONMYECTBO pasnUYHbIX LLBETOB CBEYEHMWS, HanpaBneHHOCTb U3IydYeHuns

9. Perynupyemas MHTEHCUBHOCTb

HepnocTtaTtku:
1. OTHOCWUTENnbHO BbiCOKass CToMMOCTb. OTHOWeHWe AeHbru/mioMeH Ans  06blMHOW  namnbl

HakanvMBaHUS MO CPaBHEHMIO CO CBETOAMOAAaMM cocTaBnseT npumepHo 100 pas
MarbllA CBETOBOM NOTOK OT OAHOro ayieMeHTa
Jerpagaumns napameTpoB CBETOANOO0B CO BPEMEHEM

NoBblILLEeHHbIe TpGGOBaHVIFI K nuTarwemy UCTOYHUKY

BHeLHUN BUG 1 OCHOBHbIE napamMmeTpbl:

Y cBeTOaN0a0B €CTb HECKOSTbKO OCHOBHbIX MapamMeTpoB.

1. Tun kopnyca

2. Tunoson (pabounin) Tok

3. Mapenwne (paboyee) HanNpskeHUs

3
© JneKTpPOHHaA INeKTpoTexHu4yeckas buonumoreka — www.electrolibrary.info



http://www.electrolibrary.info/
http://www.electrolibrary.info/
http://www.electrolibrary.info/
http://myxamor0.blog.tut.by/files/2009/05/beginner54-1.jpg
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4. LiBeT cBeYeHuWs (anvHa BOJHbI, HM)
5. Yron paccenBaHus

B ocHoBHOM nog TMNOM KOpryca MOHUMaT AvaMeTp U uBeT Konbbl (nuH3bl). Kak n3BecTHo,
cBeToAMoq - NonyrnpoBOAHUKOBLIA NPUBOP, KOTOPLIA HEOBXOAMMO 3anuTaTb TOKOM. Tak TOK, KOTOPbIM
crnepyeT 3anutaTb TOT MM MHOW cBeTOoAMO HasblBaeTcs TunosbIM. [pn 3TOM Ha cBeToavode nagaet
onpeaeneHHoe HanpsiXeHue.

LiBeT nanydyeHus onpegensieTcs kak MCNOMb3yeMbIMU NONYyNpOBOAHUKOBLIMW Matepuanamu, Tak
N nervpylowmMmn npumecamun. BaxHenwmmm aneMeHTamm, UCnonb3yeMbiMu B CBETOANOAAX, SABNATCS:
AntomuHun (Al), Fannuin (Ga), UHamn (In), ®ocdop (P), Bbi3biBaOWMe CBeYeHWe B AuManasoHe oT
KpacHoro go xéntoro useta. Mugui (In), Fannui (Ga), Asot (N) ncnonb3yoT Ansd nonyyeHus rony6oro un
3enéHoro ceseyveHuin. Kpome TOro, ecnu K KpucTtanny, Bbi3blBalowwemy ronyboe (CuHee) cBeyeHue,
[obaBuTb NOMUMHOGOP, TO Nonyunm Genbii UBET cBeToAMoAa. Yron M3nyyeHus Takke onpegensiercs
NMPON3BOACTBEHHbLIMW XapakTepmncTMkaMn Matepuaros, a Takke Konbow (nMH3omn) ceetogmnoaa.

B HacTodlllee Bpemsi CBETOAMOAbLI HAaLUMM MNPUMEHEeHWe B caMblX pasnuyHbiX oBnacTax:
cBeToaMoaHble boHapu, aBTOMODUNLHAA CBETOTEXHUKA, peknaMHble BbIBECKWU, CBETOANOAHbLIE NaHenu u
nHaukaTopbl, Geryuime cTpoku u ceetTodopbl U T.4.

Cxema BKMNo4eHna n pacyeT HeobXxoaMMbIX napamMeTpoB:

Tak Kak cBeTOoAMOL SBMSIETCA MNOSYyNpOBOAHWKOBBLIM MPUOOPOM, TO MPW BKMOYEHWMM B LEMb
HeobxoamMmo cobniogaTe nonspHocTb. CBeToAMO4 MMeEeT [Ba BblBOAA, OOWH W3 KOTOPbIX KaTon
("MuHyc”), a gpyrom - aHog ("nntoc’).

_I_ .
AHOL  KATOL, AHOQ  KATOM

CeeToavop 6ygeT “ropeTb” TOMbKO NPy NPSIMOM BKIOYEHMM, Kak MOKa3aHO Ha PUCYHKe

Mpn obpaTtHOM BKMOYEHUM cBeToauopn ‘ropeTs” He OyaeT. bonee TOro, BO3MOXEH BbIXO4 U3
CTpOos cBeToAMOAA NPU ManbIX AOMNYCTUMbIX 3HAYEHMAX 0BPaATHOrO HaNPSHXKEHUS.

3aBUCUMOCTM TOKa OT HanpsXXeHUs npu NpsAMoM (CUMHAS KpuBasi) n obpaTHOM (KpacHasi KpvBasi)
BKIMIOYEHMNSAX MOKasaHbl Ha cnegylwemM puUCyHKe. He TpyoHO onpefenvTb, YTO KaXZoMy 3HayeHuto
HaNpsPKEHUS COOTBETCTBYET CBOS BENMYMHA TOKa, MpoTeKatoLlero yepes anod. Yem Bbille HanpshkeHue,
TEM BbllLE 3HAYeHMEe Toka (U TeM Bbllle APKOCTb). [N kaxaoro ceetoamona CyLeCTBYOT AOMYCTUMbIE
3HayeHunst HanpsbkeHnst nuTanms Umax n Umaxobp (COOTBETCTBEHHO Ansi MpsIMOrO M obpaTHoro
BKNOYeHU). Mpy nogade HanpsHKEHUM CBbille 3TUX 3HAYEHWUA HacTynaeT 3neKTpuYeckuin npobon, B
pesynbTate KOTOpPOro CBeTOAMOA BbIXoAUT M3 cTpos. CywecTtByeT UM MWHMMAnbHOE 3HayeHue
HanpsbkeHus nutanmss Umin, npyu KoTopom HabntogaeTcs cBeveHne ceetoguona. OuanasoH uTatoLmx
HanpsbkeHun mexgy Umin n Umax HasbiBaetcs “paboyeri” 30HOW, Tak Kak.,UMEHHO 34€eCb
obecneunBaeTcs paboTa cBeToamoaa.
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0 Uriin Umax

1. UmeeTcs ognH ceBeToamoa, Kak ero nogknioynTb npaBusibHO B CaMOM NMPOCTOM cnyqae?

UTo Gbl NpaBunbHO MOAKMHOYUTL CBETOAMOA B CaMOM MPOCTOM Criydae HeobXxoaumo MOAKMOYUTL ero
Yepes TOKoorpaHUYMBaLWNIA pesncTop.

+U O—

I+

DAy, VD

o O—

Mpumep 1

MmeeTca ceetoamon c paboynmm HanpsbkeHvem 3 BomnbTa M pabounmm Tokom 20 MA. Heobxopgumo
MOAKITKOYMTB €ro K UCTOYHMKY C HanpsiXeHnem 5 BonbT.

+5
R
100
SZ&I D1
00O

Paccuntaem conpoTuBrneHne TOKOOrpaHUYMBAIOLLETO pe3ncTopa
R = Uracsuiee / IceeToanoaa

Uracsawee = Unutanusa — UcBeTtoamona
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OneKTpPOoHHbIN XXypHan “A anekTpuk!” Bbinyck #18 (nekadbpb 2009 r.)

Unutanna =5 B

Ucsetoanona = 3 B

IceeTognopa = 20 mA = 0.02 A

R =(5-3)/0.02= 100 Om = 0.1 kOm

ToecTb Hafo B3SATb pe3ncTop conpoTtueneHnem 100 Om
2. Kak nogkniounTb HECKOMbKO CBETOANOA0B?

Heckonbko cBeToaAMoa0B NoaknoyaemM nocneaoBaTesnibHO Unn napannersnbHO, pacynTbiBasa HeobGxogumble
conpoTuBneHns.

Mpumep 1.

MmetoTcsa ceeToamonbl ¢ pabounm HanpsbkeHnem 3 BonbTa M pabounm Tokom 20 MA. Hago nogkniountb
3 cBeToanoLa K UCTOYHMKY 15 BONbT.

Mponssogum pacyet: 3 cBetoamoda Ha 3 BonbTa = 9 BOMbT , TOeCTb 15 BONMLTOBOrO MCTOYHUKA
JocTaTo4YHO And nocneaoBaTeribHOro BKIOYEHNS CBETOoAMo00B

+15 00—

IE

SZ\&I D1
S.Z&II D2
SZ\); D3

0 O0——

PacueT aHanornyeH npegpigyLiemy npumepy
R = Uracsuwee / IceeToamoa

Uracawee = Unutanua — N * UcseToguoaa
UnutaHua = 15 B

UcseTtoamopga = 3 B

IceeToamopa = 20 mA = 0.02 A

R =(15-3*3)/0.02 = 300 Om = 0.3 KOm

6
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OneKTpPOoHHbIN XXypHan “A anekTpuk!” Bbinyck #18 (nekadbpb 2009 r.)
Mpumep 2.

MycTb umetoTcst cBeTogmoabl ¢ pabounm HanpshkeHnem 3 BonbTa U paboumm Tokom 20 mA. Hapo
NOAKIIYMTL 4 cBETOAMOAA K UCTOYHUKY 7 BOMbT

npOM3BODMM pac4erT: 4 ceeTogmoaa Ha 3 BonbTa = 12 BONbT, 3HAYMUT HAM HE XBaTUT HanpsaxXeHna ana
nocnenoBartesibHOro noknk4vYeHna ceBeTognonoB, NO3TOMY 6y,u,eM nogkn4aTb MX nocnegoBaTesibHO-
napanneribHo. Pasgenum unx Ha pfBe roynnbl no 2 cBeToauona. Terlepb Hago caenartb pacdert
TOKOOrpaHnynBaroLwmnx PE3NCTOPOB. AHanorn4Ho npeabiaywinm NyHKTam aenaem pacyeT
TOKOOIrpaHN4YnTENbHbIX PE3NCTOPOB AOJ1A Ka)xqoun BeTBM.

+7 O

0 O—

R = Uracsauwee/lcBeTtoamnona

Uracsuwee = Unutanunsa — N * UcBeTtognoaa
Unutanua =7 B

Ucsetoanona = 3 B

IcBeTogmona =20 mA =0.02 A

R = (7-2*3)/0.02 = 50 Om = 0.05 kOm

Tak kak cBeToAMoObl B BETBAX WMEKT OAUrakoBble napamMmeTpbl, TO COMNPOTUBIIEHNA B BETBAX
OAVNHaKoOBbIE.

Mpumep 3.

Ecnu nmetotcsa ceetoanoabl pasHbiX Mapok TO KOMBUHMPYEM KX Takum ob6pasom 4To Bbl B KaXaon BETBU
Obinn  ceetogmoabl Tonbko OOHOIMO Tuna (Mmbo ¢ oguHakoBbiM pabounm TokoM). [lpu aToM
Heobsa3aTenbHO cobniogatb OAMHAKOBOCTb HAaMPsPKEHWW, MNOTOMY YTO Mbl ANS  KaXAOW BeTBU
paccunTbiBaeM cBoe COBCTBEHHOE COMPOTUBIIEHME

Hanpumep umetotcst 5 pasHbix CBETOANOAOB:

1bI KpacHbIn HanpskeHne 3 BonbTa 20 MA
201 3eneHbIn HanpskeHue 2.5 BonbTa 20 MA
3ui cnHun HanpsxxeHue 3 BonbTa 50 MA
4bin 6enbin HanpsbkeHne 2.7 BonbTta 50 MA
5bIi xxenTbin HanpshkeHue 3.5 BonbTa 30 MA

Tak kak pasgensiem cBeToAMoAbl Mo rpynnam fno ToKy

7
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161 1 200
2) 3un n 4bin
3) 5bIn

(I

Sy D1 324y, D3 32, D5

Ny, D2 32N, D4

00

paccyMTbiBaeM AN KaXaow BETBU Pe3nCTopbl

R = Uracswee/lceeTognona

Uracswee = UnutaHusa — (UcseTtogmopaY + UcseTtogmopaX + ...)
UnutaHna =7 B

Ucsetoamopal =3B

UcBetoamopga2 =2.5B

IcBeToamnopa = 20 mA = 0.02 A

R1 = (7-(3+2.5))/0.02 = 75 Om = 0.075 kOm

aHarnoruyHo
R2 =26 Om
R3 =117 Om

AHaNorM4yHO MOXXHO PacronoXuTb Mob6oe KONMYecTBO CBETOAMOA0B
BAXXHOE 3AMEYAHKE!!

Mpy noacyeTe TOKOOrPaHUYMTENBHOIO CONPOTMBEHMUS MOYYaloTCA YUCTIOBbIE 3HAYEeHUs KOTOPLIX HeT B
cTaHOapTHoM psige conpoTtuenenuii, NMO3TOMY noabupaem pesncTop C COMPOTUBIIEHWEM HEMHOIQ
GonbLUMM YeM paccumTanu.

3. Uto OyneT ecnv umeeTcst HAaNpPsPKEHWE UCTOYHUK C HanpsbkeHneM 3 BosbTa (M MEHbLUE) U CBETOAMOL, C
paboymm HanpsikeHnem 3 BonbTa?

Oonyctumo (HO HEXEJIATEJNIbHO) Bknoyath ceBetoavMon B Uenb 6e3 TOKOOrpaHUYUTENBHOMO
conpoTtueneHus. MnHycbl o4eBMAHbI — APKOCTb 3aBUCUT OT HaMNPsKEeHUs NuTaHugd. Jlyylle ncnoss3oBatb
dc-dc koHBepTepbl (Npeobpa3oBaTenv NoBbILLALLNE HANPSBKEHNE).

8
© JneKTpPOHHaA INeKTpoTexHu4yeckas buonumoreka — www.electrolibrary.info


http://www.electrolibrary.info/
http://www.electrolibrary.info/
http://www.electrolibrary.info/
http://myxamor0.blog.tut.by/files/2009/05/beginner54-8.gif
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4. MOXHO nM BKMHOYaTb HECKONbKO CBETOAMOLOB C OAMHAKOBbIM paboynm HanpsxeHunem 3 BonbTa
napannensHo Apyr APYry K UCTOYHWMKY 3 BonbTa (M MeHee)? B «KuTalcKkux» pOHapukax Tak Bedb U
cAernaHo.

OnaAtb, 9TO [ONyCTUMO B pagunontobuTenscko npakTuke. MUHYCbl TaKOro BKMKYEHUSA: Tak Kak
CBeTOAMOObl MMEKT onpedenieHHbI pa3bpoc Mo napameTpam, To OygeT HabmwpaTbes crnegywolwlasi
KapTuHa, ogHu OyOyT cBeTUTCHA Apye, a Opyrne TycKree, YTO He SBMSEeTCA 3CTETUYHBbIM, YTO Mbl U
HabniogaeMm B NpMBEOEHHbIX Bblwe ¢doHapukax. Jlydwe wucnonb3oBaTb dc-dc  KOHBepTeEpbI
(NnpeobpasoBaTtenu nosbilaoLLMe HaNpshkKeHne).

BAXXHOE 3AMEYAHME!!

MpeacTaBneHHble Bbille CXEeMbl HE OTNIMYATCH BbICOKOW TOYHOCTb PacCYMTaHHbIX NapameTpoB, 3TO
CBSI3aHO C TeM YTO MpW NPOTEKaHUWU ToKa Yepe3 CBETOAMOA MPOUCXOAUT BblAeneHve Tenna B HeM, YTO
NPUBOAUT K pasorpeBy p-n nepexoda, Hannyne TOKOOrpaHWYMBAIOLLErO COMPOTUBIIEHUS! CHUXAET 3TOT
3oheKT, HO ycTaHoBMeHMe GanaHca MPOMCXOAMT MNP U HEMHOMO MOBLILIEHHOM TOKE Yepes3 CBETOAMOA.
Moatomy uenecoobpasHo Ans obecneyeHUsi CTabWUNbHOCTU MPUMEHSTb CTabunusaTopbl Toka, a He
cTabunmaaTopbl HanpsbkeHus. Mpy NPMMEHEHUN CTabUIM3aToOPOB TOKA, MOXHO MOAKI0YaTb TOSIbKO OAHY
BETBb CBETOAMOIOB.

NctouHuk:_http://www.cxem.net/

—
-
=
e
—
-
-
— -
—
-
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CxeMbl IUTAHUSA CBETOAMNO10B

BBeneHue

Vicnonb3oBaHne CBETOAMOLOB 1151 OCBELLEHUST U MHOMKALMN — 3TO HaAEXHOE M SKOHOMUYHOE peLleHune.
CBetoauoabl nmeloT ovyeHb Bbicokmi KM, HageXHbl, 3KOHOMU4YHbI, 6e30nacHbl, AONrOBEYHbI B
CPpaBHEHWUM C faMnaMmyM HakanuBaHust W MIOMWHECUEHTHbIMM namnamu. B pgaHHom cTtaTbe
paccMmaTtpuBaloTca cnocobbl BKMOYEHNSA ceeToanoaos. OnuckiBaoTcs cnocobbl NMTaHna ceeToguoia ot
KoMnbloTepa, 6n1oka nuTaHns unu NpssMo oT HGbITOBON CETU NEPEMEHHOrO ToKa (PO3eTKN).

UTto Takoe cBeToaMO M Kak OH pa60TaeT

CeeTogmon — 370, BO-NepBbIX, AUOA. M TOYHO Tak e Kak y obbl4HOro guoga, y csetoamoga ecTb Asa
BblBOAa (KOHTakTa nuTaHus): aHod (nnwc) u katod (MUHYC). OTO CBA3aHO C TeM, YTO CBETOAMOL
ABNSEeTCA NOMYNPOBOAHUKOM, TO €CTb, NPOBOAUT ANEKTPUYECKUIA TOK TOMbKO B OOHY CTOPOHY (OT aHoAaa K
KaToay), M He NpoBOAUT B 06paTHyto (OT kaToAa K aHoay).

Wtak, gnsa Toro, 4tobbl cBETOAMOA 3acBeTWsICH, Hado MporyckaTb Yepe3 HEero 3NeKTPUYecKkuii TOK B
HanpaBneHun OT aHoja Kk katogy. [ns aToro cnedyeT nofaTb Ha ero aHoA MONoXWUTernbHoe, a Ha
KaToa — oTpuuaTenbHOe HanpshkeHue.

TyT N Ha4YnHaeTCd camMoe HenpuaTHoe. OkasbiBaeTcs, YTO cBeToANO Hemnb3si NoAKMnoYaTh K NCTOYHUKY
NNTaHNA HanpAaMyro, NOCKOJ1IbKY 3TO NpuBOoOUT K HEMeOJIeHHOMY CropaHuio ceetoaunona. rlpl/l‘-WIHa cero
nosefeHna KpoeTcd B crneayolem. BblpamaﬂCb NPOCTbIM A3bIKOM, CBETOANOL ABNAETCA O4YEHb XXagHon
n HepasyMHoﬁ JINYHOCTBLIO: NMOJy4YnB HeorpaHnM4eHHoe nTaHne OH Ha4dynHaeT I'IOTpeﬁj'IHTb 3HaYNTENIbHYIO
MOLLHOCTb, KOTOPYIO (bI/I3W-IECKVI He cnocobeH BblAepXaTb.

Kak mbl BCe yxe poraganucb, Ons HOpMarnbHOW paboTbl CBETOAMOAY HYXXEH CTPOrMn OrpaHuyuTenb.
MMeHHO € 3TOoM uenbio nocriegoBaTenbHO CO CBETOANOAOM YCTaHaBMNUBAKOT PE3UCTOP, KOTOPLIA CAYXUT
HaEeXHbIM OrpaHuyYnTenemM Toka 1 MOLHOCTU. OTOT PE3NCTOP Ha3biBaOT OrPaHUYUTENBHbBIM.

Kakue 6biBatloT cBeToamoabl

Bo-nepBbIX, CBETOAMOAbI MOXHO pa3fennTb NO LBeTaM: KPacCHbIA, XenTbil, 3eneHblA, ronyoom,
c¢hmoneToBbIN, Oenbiii. BONbLIMHCTBO COBPEMEHHbLIX CBETOAMOOOB BbINOMHEHO W3 GecuBeTHOro
Npo3payHoro nractuka, No3TOMy HEBO3MOXHO ONpeaennTh LBET CBETOAMOAa He BKITHUUB €ro.

Bo-BTOpbIX, CBETOAMOAbI MOXHO pas3genntb N0 HOMMHaNbHOMY TOKYy notpe6nenus. Lupoko
pacnpocTpaHeHbl mogenu ¢ TokoMm notpebnernus 10 munnuamnep (MA) n 20 mA. CnegyeT NOMHUTb, YTO
CBETOAMOA HEe B COCTOSHUM KOHTPONMMPOBaTb MOTPebnsembl TOK. VIMEHHO MO3TOMY Mbl BbIHYXAEHbI
NCNomnb3oBaTb OrpaHNYUTENbHbIE PE3NCTOPbI.

B-TpeTbux, CBETOAMOAbI MOXHO pas3fenuTb MO TakoMy MnapameTpy, kak nageHue HanpsKeHus B
OTKPbITOM COCTOSIHUM MNPV HOMWUHANLHOM TOke. HecMOTpsi Ha TO, YTO MpPO 3TOT NapaMeTp 4acTo
3abbIBalOT — €ero BNusiHMe BECbMa U BeCbMa 3HauuTensHo. brnarogaps aToMy napaMmeTpy MHorga MoXxHO
n36aBUTLCS OT OrpaHUYMBAIOLLENO PE3UCTOPA.

MapameTpbl cBETOANOO0B
HoMuHanbHbIN NpsIMO TOK

HoMMHanbHbLIN NPAMON TOK — 3TO 3MEKTPUYECKUA TOK, KOTOPLIN Mbl [OSDKHbI MPONyCKaTb depes
ceetognon. CnoBo MPsIMOM YTOYHSIET, YTO pedvb MAET O TOKe, TeKylleM OT aHoga k' katogy. Cnoso
HOMMHasbHbLIA FOBOPUT O TOM, YTO MPU TakOM Toke cBeToamo OyaeTt ucnpaBHo paboTaTbk OTBeEHHbIV
0N HEro CpoK XM3HU 1 6onbLue. [1na nepectpaxoBku nNpy pacyeTe CXeMbl MOXHO NPUHATE HOMUHATBHbIN
ToK Ha 5...10 % Hwxe, 4eM pekoMeHOyeMbll npou3BoauTenem. 3TO He3HaAYUTENbHO CHUSUT SPKOCTb
CBEYEeHWsi CBETOAMOAA, 3aTO B pa3bl MOBLICUT €r0 HAAEXHOCTb U LONTOBEYHOCTD.

10
© JneKTpPOHHaA INeKTpoTexHu4yeckas buonumoreka — www.electrolibrary.info



http://www.electrolibrary.info/
http://www.electrolibrary.info/
http://www.electrolibrary.info/

OneKTpPOoHHbIN XXypHan “A anekTpuk!” Bbinyck #18 (nekadbpb 2009 r.)
I'Ia,qume HanpsaxeHna Ha cBetoanone

MapeHune HanpsikeHnsA npm HOMMHarIbHOM MPAMOM TOKE — 3TO HanpsaXeHune Mexay KatogomMm n aHoaowm,
ﬂeVICTByIOU.lee npun nponyckaHnn 4epe3 cBetoano HOMMHalbHOIo TOKa.

10T napameTp MOXeT 3Ha4YUTellbHO NOBJ/IMATbL Ha CXeMy noAKnK4eHua ceetoaunoaa. Hanpvlmep,
HEeBO3MOXHO 3anntaTb CBETOAMOO C nageHueM HanpsXxXeHus 3,2 BonbT OT OBYX aKKyMynATopoB C
Hanps>xeHnem no 1,2 BONbT MNKN OT OQHOIO C Hanps>xeHnem 2,5 BOMbT.

WTak, ons nutaHus cBeTtogmoda HeOOXOAMM UCTOYHWUK MUTaHWS, BblAAKOWNA HanpskeHne He MeHblue,
YyeMm nageHue HanpsbKeHUs NPV HOMUHANBLHOM TOKeE.

Mookntoyaem cBeTOANOA K KOMMbIOTEPY
CeeToamog(bl) MOXHO NOAKIHOYUTL K KOMMNbIOTEPY pa3HbiMu cnocobamu.

[nsa nogknoyeHust CBETOOAMOAOB B KayecTBe MPOCTOr0 OCBELLeHWs yOOOHO MCronb3oBaTb pasbembl
6noka nuTaHus, Bbigawwme 5 n 12 BonbT. [AnNa nogknoyYeHns CBETOANOO0B B Ka4eCTBE CBETOMY3bIKU
yao6bHo ncnonb3osatb LPT nopT komnbioTepa.

MoaknoyeHne cBeTOANOAOB K 6J'IOKy nMTaHnA

Bnok nutaHmsa KoMnbloTEpa — 3TO 3amevaTenbHbIA UCTOYHMK NUTaHWS Ans cBeToAMoAa Unu NMHENKM U3
CBETOAMOO0B, NOCKOMbKY OH BbipabaTbiBaeT cTabununampoBaHHoe HanpsixkeHue +5 soneT (B) n +12 B.

MTak, pa3beM MMEET YeTbipe KOHTaKTa, K KOTOPbIM MOAXOAAT YeTbIpe Xe NPOBOAA: ABA M3 HUX YepHble —
3TO «HOJMbY», OOUH KPacCHbIN BblAAeT HanNpshKeHne +5 BONbT, M OAMH XENThIN BblgaeT +12 BONbT.

PaCCMOTpVIM CXemy nofKr4yeHna ogHoro ceetogmoaa.

-

+  +

5B

Mpn nutaHum ot 5 B nocnegosaTenbHO CO CBETOAMOAOM
100...200 Om HeobxoauMO  BKIOYUTb  OFPaHUYMTENbHBIA  pe3ncTop
0.125 BT HoMuHanom ot 100 go 200 Om.

12Bo— -
Mpn nutaHum ot 12 B nocnepoBaTenbHO CO CBETOAMOAOM
400...900 Om TpebyeTcsa BKNIOYMTb OrpaHNYUTENbHbIA PE3NCTOP HOMUHANIOM
0.250 Bt o1 400 go 900 Om.
0Beo

PaCCMOTpI/IM CXeMy nogknyvyeHna gByx cBeTognonos.

7/ 1
5B o— Pl m T
| = 1 Mpn nuTaHuM [ByX CBETOAMOAOB OT. ©'BOSLT,. B

cxemMy Hago BkNouuMTb pesuctop go 100 Owm.
0...100 Om M

HekoTopble cBeTogMoabl B Takol cxeme. . bymyT
0,125 Br CBETUTLCS CIULLKOM TYCKITO.
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LM
12 Bo—F3) [

Mpun nuTaHum aByx cBeToamodoB oT 12 B, B cxemy
25315:% Om Hago BKMOUYUTL pe3ucTtop oT 250 go 600 Owm.
' T

0Bo

PaCCMOTpVIM CXemy NOLKIMH4YeHuna Tpex 1 4YeTblpex CcBeToano40B.

r/ 77 77

12 B p, Sl bi i &I S bi _ Mpw nUTaHUmn Tpex
CBETOAMOA0B oT 12 B,
100...250 Om cneayet McnonbL30BaTh
0,125 Bt pesuctop HomuHanom ot 100
— 0o 250 Owm.
0Be

£ £ A1 A1
12Be—til = Ay m gm e
L1 1 =1 =1 HekoTopble cBeToAMoabl B

Takomn cxeme BKNIOYEHUS
0...100 Om OyayT CBETUTBbCS  CRULLKOM
0,125 BT tyckno.

0Bo

Bbliwe npmBegeHbl CXemMbl nocnegoBaTesyibHOro BKIO4YeHNA CcBeToanon0B. CyLU,eCTByI-OT TaKke crnocoobl
napannenbHOro BK4YeHnda ceetoamnoaoBs, oagHakoO OHU HE 3KOHOMWYHbI U Hebe3onacHbI, kak ans 6rnoka
NnnTaHu4A, Tak n ana ceeTtognoos. Kpome TOro, CxemMbl napannesibHOro BKro4YeHNA CIrNoXHbl B pacyeTax,
n3nuiHe TpGGOBaTeJ'IbeI K UCTOYHUKY NUTaHUA, HaKOHeLl, NMPOCTO Mynbl, MO3TOMY TakKme cxXembl 3[0eCb
He npueBeneHbl.

MoakntoueHune ceetoamoaos kK LPT nopty

AA Mpn nuTaHum ceetoamoda ot nopta LPT nocneposaTensHo co
- CBETOOMOOOM MOXHO BKMOYUTb PE3UCTOP HOMWUHANoM [0
100 Om. B 6onbluMHCTBE crny4vaes, Npy NMTaHUM cBeToamnoaa ot

10...100 Om LPT nopta pesuctop 6biBaeTr He HyxeH. LPT nopt
0.125 Bt TPeABapUTENbHO AOMKeH OblTb NepeBeaeH B pexum EPP.
! MoapobHoe onucaHMe crnocoba noakmntoYeHust cBeToanoaoB K

LPT nopty copepxutca B ctatbe «LPTnopt wn 12
18...25 CBeTOoONOaOBY.

MoakntoueHne ceetoamoda k cetn 220 BoOnbT (K po3eTke)

BHumaHue! Npy nogknoyeHMn cBeToouodoB K ceTu nutaHus 220 BonbT criefyeT cTporo cobniopatb
Mepbl N0 06ecneyYeHnto aNeKTpobe3onacHoOCTH.

1
- Mpn nopgkniodeHun cBeToAMO4a K  ObITOBOM  3NEKTPOCeTU
NepeMeHHOro ToKa crneayeT WCNoNb30BaTb OrpaHUYUTENBHbLIV
15...30 kOm PE31CTOP HOMUHANOM 15 kOm Ans Toka 10 mA“unu 30 kOm ans
Toka 20 MA. [Ins OOMONMHMTENbHOM 3alUTblrCBETOAMOAA B LIEMNb
0,125 Br MOXXHO AOMOMHUTENbHO BKMOUYUTL OObIMHBIA Anon. B aton cxeme
cBetoavop byoeT CBETUTLCSA NULLb B NOMCUMbI.
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A A
~220 B kil N e f N

B aTon cxeme ceeTognoapl 6yoyt
15...30 kQOpn cBETUTLCA B NONHYO cuny.

0,125 Bt

O6Ge cxeMbl NO3BOMAIT NOCrefoBaTENBHO BKIIOYUTL OrpoMHO€E KOJIN4EeCTBO CBETOOMNOO0B (ﬂ,O 70 LLITyK).

CnepyeT oco3HaBaTb, 4YTO MNOAKMOYEHME CBETOAMOAOB K po3eTke 220 B co3gaeT nNOBbILWEHHYHO
OMacHOCTb NopaXXeHna SNEeKTpU4eCKUM TOKOM.

YHuBepcanbHasg MeToguka pacyera cxembl MUTaHUSA CBETOANOAOB
Kak BbiOpaTb TOKOOrpaHM4YMBatoLWUn pe3ncTop?

[nsa Toro 4ToGbl OrpaHNYNTL TOK, TEKYLLMIA Yepes CBETOAMO, NMPUMEHSIIOT OrpaHUYUTENbHBIE PE3UCTOPbI.
Kak npaBuno, HOMWHAM OrPaHWYMTENbHOrO pesnucTopa MOXHO BblOpaTb OPWEHTUPOBOYHO U3
pekomMeHOyeMoro avanasoHa. Huke npuBeneH ToYHbIN cnocob pacyeTa HOMUHAmNbHOTO COMpOTUBIEHUS
peaucTopa.

PacueT cxembl anga ogHoro ceetoamona

3a ocHoBy bepeTcs cnenywouiada cxema:

5B
100...200 Om
0,125 Br
0B
PesuncTtop BbibnpaeTcs no hopmyne:
U-du

3pecb R — conpotmBnenune pesnctopa, U — HanpskeHne nutanus, dU — nageHue HanpsbkeHus, | —
HOMWHanbHbLIN TOK cBeToaModa. Hanpumep, npu HanpskeHUn nutaHust 5 BOMbT, NageHUM HanpsiXeHust
3,15 BonbT M HoOMMHanbHOM Toke 0,020 amnepa (M 20 mMwunnvamnep) nocregoBaTeNnbHO CO
CBETOANO040M HEOBXOAMMO YCTAaHOBUTL COMPOTMBIIEHME HOMUHaNom 100 Om:

5-3,15
R="""""-025~100(Owm)
0,020

PacueT cxeMbl Ans HECKONbKMX CBETOAMOA0B

Mpu nocnepoBaTensHOM BKITFOYEHMU HECKOMNbKUX CBETOAMOA0B hopMyna pacyeTa He MeHsieTcs. OaHako
BMECTO NafgeHus HanpsbkeHusi Ha ogHom ceetoamogde dU, B dhopmyny criegyet NOACTaBUTHL CyMMY
nageHUn HanpsXXeHUs Kax4oro ceetognoaa.

OTciofa BbiTEKaeT cregylollee CBOWCTBO MocredoBaTenbHOro BKIOYeHUs cBeTtoauomcs. [lpu
nocrnegoBaTenibHOM BKMHOYEHUM CBETOAMOOOB BCE CBETOAMOAbl AOMKHbI BblTh. _paccuuTaHbl _Ha
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O[MHAKOBbIN HOMUHanbHbIN TOK (10 MA, 15 MA, 20 MA), 0AHaKo HOMUHanbHoe NageHue HanpskeHus
3TUX CBETOANOO0B MOXET ObITb pa3HbIM.

Mpumep:

£ A
12B5— =T
0Bo

250...600 Om |
0,125 Br

MoagknioyaeMm nocrnegoBaTenbHO 2 cBeToauModa K
UCTOYHUKY nutaHusa 12 BombT. Oba cBeToguoaa
MMET HOMMHanbHbIM TOK 20 MA. [lageHwue
HanpsbkeHust Ha nepsom — 2,5 B, Ha BTOpOM —
3,2 B.

Ucnonbsyem copmyny:

_U-du
I

NogcTtaBnsiem 3HaYeHus:

12-(2,5+3,2)
0,020

=315 (Om)

McTouHuk: http://mavius.narod.ru/
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CBouMn PYKaAMHU: CBCTOAUOAHANA JTAMIIOYKA

KoHeyHo, 4To6bI caenaTthb Takyto amnoyky, Bam NMoHagobuTcs Hemano TeprneHust U AyLeBHbIX CUIl, HO, C
APYroi CTOpOoHbI, GeccyYeTHbIEe Yachl YACTOrO APKOro CBeTa BaM 0GeCneyeHbl, Y OHU TOro CTOST.

CeeTogmogHasa namnodvka pJdenaeTca Ha 0Gase oOblMHOM ranoreHoBow namnel GU4 (MR11), n B
pesynbTaTe nonyvaeTcs AeBaiic Ha 12 BOIbT, KOTOPLIA MOXHO UCMONb30BaTh M AOMa, U Ha ynuue.

Ham HyxHoO:

e 1 ranoreHoBas namna (neperopesLlas UNn HoBas, 3TO
VXK KaK XOTUTE), CO CHATLIM CTEKITOM

e CcBeToAMOAdbl - CTOMbKO, CKOMbkO XxoTuTe. Ho He
3abbiBaliTe 0 TOM, 4YTO Bonee 4Yem c 22 cBeToaMoAaMMU
paboTaTtb yxe NoYTu HEBBIHOCUMO.

e pgoctyn Kk cauty http://led.linear1.org/led.wiz - 31O
OHNaWH-KanbKynaTop  CXem  Ans N3roTOoBNEHNS
CBETOOUOOHbIX NamMnoyek, BbIOAKWNWA BaM  CXEMY
WUMEHHO [Ons Ballero KonuyecTBa CBETOAMOAOB,
HaNPS>KeHUS1 OT UCTOYHMKA NUTAHWS U T.1.

e cynep-Knem M MOHTaXHbIA Knen. MoXHO ncnonb3oBaTb
BooOLLle noboN Knewn, KOTopbI ObICTPO CxBaTbiBaeTCs
N COXHeT.

e MeaHbI NPOoBOA

®  MasiNbHUK U NPUMOn

e  ManeHbKU Kycodek FIMCTOBOro antoMuHus TonwuHon 0,2 mm. MNMoponpeT gaxe 6aHka m3-nof
"Koka-Konbl", ecrniv Bbl cymeeTe BbINPSMUTL Bblpe3aHHbIN U3 Hee Kycodek MmeTanna.

e  [OblpoKon

e  PE3UCTOpbI - KaKNe, CMOTPUM MO CrEHEPUPOBAHHOW CXEMe

e  HEeKoTopble Apyrme GbITOBbIE MHCTPYMEHTBI 1 MHOFO-MHOMO TEPNeHUs

1. BblHbTE BCE HEHY>XHOE U3 ranoreHoBOW namnbl

Bo3bmuTe 0ObIYHYIO OTBEPTKY U Ha4yHWTE BblHMMATb 6enyto 3amasky (OHa BuAHa OKOMO HOXEK famnbl).
3amaska OTMMYHO KPOLUUTCS, €ChN Kak criefyeT HadaBuTb Ha Hee. lNpogomkante 9TO yBrnekatenbHoe
3aHaTMe OO TeX Mop, NoKa He CMoXeTe MepenTun K cneayowemy atany. [Jenctesynte oCTOPOXHO, NOTOMY
YTO ranoreHoBasi laMmna JOCTaToOYHO Xpyrnkas, YTOBbl NCMOPTUTL €€ CIULIKOM CUITbHbIM HaxaTuem Ha
OTBEPTKY.

2. BblbeliTe namnoyky us otpaxarens.

Mocne TOro, Kak Bbl BbIHYMW CTOMbKO 3aMasku, CKOMbKO CMOIMW, BO3bMUTE MOMOTOK WU MOSOXUTE
NamnoYky Ha CTON HOXKaMW KBepXy. YAapbTe MOMOTKOM MO HOXKaM, MATKO, HO cunbHO. ManoreHoBas
namnouka [0SfkHa BbINacTb Ha CTON, U OTpaxaTenb ocTaHeTcA MycTeiM. Ecnv B namne ocraHeTcs
HEMHOXKO Geroit 3amaski, HUYEro CTPalLUHOro B 3TOM HET - HAaoGopOT, 3TO MOXET NPUroanTbCs, Koraa
Bbl NpoJdormknuTe paboTy.

3. Coenaite antoMUHUEBbIN AMCK, Ha KOTOPOM OyayT AepXXaTbCsl CBETOAMOAbI.

OT0T Auck 6yp,eT ewe 1n gononHUTENbHO pa6OTaTb oTpaxaTtenew. Ons Tor, 4yTOObI Bblp€3aTb €ro, Bam
6yp,eT HY>XeH 6yMa)KHbIIZ wabnoH. Takne WabNOHbl €CTb 30eCb, OHU paccynTaHdbl Ha cBeToAMOADbI
anamMeTpom 5 MM un pacne4yaTbiBaloTCA B HaTyparibHyO BEJNTUYNHY.

PacneyatanTte HyXHbI1 BaM LWIABNOH U BbIpEXbTE €ro MO KOHTYPY HOXHULAMU(ObIPOYKM BbIpe3aTb He
Hago). Kannen knes 3acdukcnpyiite WabnoH Ha nMcTe anioMUHUS U BbIPEXbTE- antOMUHUEBBLIVI KPYr No
KOHTYpY WabnoHa. 3aTem BbIOENTE B HEM ObIPOYKN ObIPOKONOM.
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4. CreHepupyiTe cxeMy COeAMHEHMS1 CBETOANOAOB.
[Onsa sToro naem Ha ctpanuuy "LED series/parallel array wizard" n 3anonHsiem 4yeTtbipe nons:

e Source voltage (HanpsXeHne UCTOYHMKa NUTaHUA - 06bIYHO Ans Takux namn 12 BonbT),

o diode forward voltage (HanpskeHue camoro csetoamoga. OHO pasnuyaeTcsa Ans cBeToAMOO0B
pasHbix uBeToB: IR - 1.5, kpacHbi - 2.0, opaHxeBbin - 2.0, xentbii - 2.1, 3eneHoii - 2.2,
WUCTUHHbIV 3eneHbin - 3.3, cuHun - 3.3, 6enbin - 3.3, ynbTpaduoneToBbin - 3.3, cnHu (430 nm) -
4.6),

e diode forward current (mA) (cuna Toka cBeToaModa B munnvamnepax. [lomkHa ObiTb ykaszaHa Ha
ynakoBke ceeToguoaa. Ecnu He ykasaHa, No ymon4aHuio ctaBbTe B 3ToM none "20")

e number of LEDs in your array (konn4ecTBo CBETOAMOL0B B BalleM YCTPONCTBE)

Solution 0: 4 x5 array, 2 extra LEDs
Tl et -y -
Q;Q Q R =1 ohms
e Tl T ]
i 1 R =1 ohms

t Tl T o = 4 =
R=1ohms

+12 I A e g
o Q _°H=’Iuhms
R=1ohms

# = e
Q Q R = 330 ohms
—i

The wizard says: In solution O
« each 1 ohm resistor dissipates 0.4 mW
the wizard thinks 1/4WW resistors are fine for your application
the 330 ohm resistor dissipates 132 myW
the wizard thinks 14V resistors are fine for your application
together, all resistors dissipate 134 mi
together, the diodes dissipate 1320 mW
total power dissipated by the array is 1454 mvy
the array draws current of 120 mA from the source.

¥ % 8 & & & @

Otmevaem "wiring diagram" un Haxumaem "design my array". [losBnseTcd cxema coeavHeHus
CBETOAMOA0B (BMECTE C pe3nctopamm).

5. Cobupaem cBeToaMOablI BOEANHO.

Monoxnte OMCK Ha Kakyk-HMOyab MOACTaBKY Bpode TOMW, YUTO Ha ¢oTo. Ecnn Huyero nogoGHOro Her,
MOXHO B35ATb KyCOK fobon Tpybku, nogxoasiwen no gnameTpy (XOTb KapTOHHOW U3 pyrnoHa TyaneTHOM
Obymarn). BctaBbTe cBeTOgMOAbLI B AbIPOYKM aniOMUMHUEBOrO Kpyra Hoxkamu BBepx. Crnegute 3a Tewm,
4YTOObI KAaTO4 OOHOrO cBeToAMoAa Obin pPsAAOM C aHOAOM APYroro - Tak npouwe 6yaeT ux nasTb.

Mexgy cBeToaMogamm KanamTe YyTb-dyTb cynep-knes. [lenanTte 370 OYeHb akKypaTHO, YTobbl Krnen He
nonan Ha HOXKW CBeTOAMOAOB, MHAye Korga Bbl CTaHeTe WX NadTb, KNEerW AacT MoYTU Npo3padHbii
ObIMOK, O4MeHb BpeaHbI Anst cnuancTon rmas. Nnakate 6Gyaete no MeHbluen mepe vac!

6. Coenante uHarnbLHYO CKIENKY.

Mocne Toro, kak Bbl NOCTAaBUN HA MECTO BCE CBETOAUOALI, BO3bMUTE CTPOUTESBHbIN KIEen (Hanpuvep,
"Tutan") N akkypaTHO 3anenTe CBeToauOoObl OO CaMbIX HOXEK, YTOObl KOHCTPYKUUSA cTana eauHbIM
uenbim. MNpexae 4Yem Kner OKOH4YaTeNbHO 3aCTbIHET, MOXET MPONTU OT HECKOSBKMX MacoB A0 CyTOK, HO
nydlle JoXaaTbCs, NoKa KNen He 3aTBepaeerT.
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7. CnaviBaeMm HOXKW CBETOOUOOOB.

Bo3bMuTE HOITEKYcKy (Takasl LITydka, KOTOPOW MOXHO CTPUYb HOIMTW, Kak ByaTO OTKycbiBas MX) M
noapexXbTe HOXKM CBETOAMOAOB, MOMHS, YTO PAOOM C KaToAOM OAHOro CBeToAMoAa HaxoAuTCs aHopg
apyroro. [MaBHoe - He NepenyTaTb, rae aHop, rae - kaToa.

Tenepb cnamBaeM Hoxku. Cxema COBeTyeT fenaTb Lenodku no 4 ceetoauoga B KaXOoW - 3HAUUT,
cnavBaem nocnegoBaTenbHO 4 cBeToauoda, NMC K MUHYCY. Y HayanbHOro cBeToAMOAda Lernouykw,
KOTOpbI OyOeT NOAKMYeH K MUTaHMIO, OCTaBMsieM AMMHHOW HOXKY "+", y KOHEYHOro ceetoavofa
LLenoYKM - HOXKY "-". UToBbl He NnepenyTaTb NOC C MMHYCOM, YKOPOTUTE MUHYCOBbIE HOXKM HaMOOBUHY.

8. NoacoenmHsem pe3uncTopbl.

Tenepb Y HaCc eCTb ChadHHbleé BMeCTe cBeToamoAbl, OT KOTOPbIX TOpYaT WeCTb ANMMHHbIX NMHCOBbIX
HOXEK U WeCTb KOPOTKNX MUHYCOBbIX HOXEK. Camoe BpemA Tenepb npunadatb pe3ncCTopbl K MUHYCOBbIM
HOXXKaM.

Ho cHayana cnasinTe nniocoBble HOXKW CBETOAMOAOB TaK, 4ToObl OHW BCe OblNM COeauHEHbI mMexay
cobon. 3To HY>XHO cenaTtb Tak, 4yTOObI NMNOCOBbLIE HOXKM HE conpukacanuCb HM C KakKmumMu Opyrumu, yxe
cnadHHbIMA nnn HEeT, MHa4e Hac xoet KOpOTKOe 3aMblKaHUe.
Tenepb npunanBaem pe3nmcTopbl K MMHYCOBbIM HOXKaM BEPTUKaIlbHO. Magante He cnULKOMm HeToponneo
- TeMnepartypa Xxana nadasibHMKa BrnoJyiHe MOXeT pa3pyLlnTb CBETOANOL, C KOTOPbIM HaxoauUTCA pAanaoM.

Mocne atoro cnaswnte PEe3NCTOpPbl BMECTE COIMaCcHO CXeMe - XenaTesibHO Npu 3TO yXe He pacnonaraTtb
X BepTUKalnbHO, a YINoOXNTb Ha cBeToaAnoabl, yTObObI BCS KOHCTPYKUMA BMeCTUnacb B roToBbIi
oTpaxaTesb.

B wutore, y Halien KOHCTPYKUMM OOMXKHbI OCTaTbCsl TONMbKO ABE rpynnbl "HOXeK" - MMCOBbIE HOXKU
cBeToAMoaoB (MIoC) U HOXKa peanctopa (MuHyc). MNpunanBaem K HUM NO KYCKy MegHOro nposoga (Mnu
NPOBOSIOKKN, YTO MO3BOMUT MMWUTUPOBATL LOKOMb rarioreHoBOW Nammbl) - TOT, YTO MpunasiH K MUHYCY,
JorkeH OblTb Mokopoyve. Ecnv y Bac ecTb KreeBOW NMUCTOMET, 3anofiHUTEe KIeeM BCe MPOCTPaHCTBO
MeXxay NpoBoAaMu U HOXXKaMK, YTOBbl X HE 3aKOPOTWIIO - BNPOYEM, 3TO OMNUMOHAIBHO.

9. Cbopka namnbl

Tenepb BO3bMEM OTpaxaTefb OT FranoreHOoBOW namnbl U BCTaBMM B HEro Ha CBETOAMOAHbLIN AWUCK.
MecTa OomxHO GbITb Gonee YeM AOCTAaTOYHO, €CMU Bbl CMAsNM BCEe NPUMEPHO Kak Ha doTorpaduu.
Mocne 4Yero npwknenTe OUCK C OTpaxaTemnto JoObIM CTPOUTENbHLIM KreemM WM cynep-Krneem -
NPUKNEenTe Kak MOXHO nydlle, NoTOMY YTO 3TOT CINOW Knes - eAUHCTBEHHOe, YTo AenaeT namny eauHbIM
LenbiM.

MogoxanTe, Nnoka Kren 3acTblHET (nquue BCEro BCe 3TO BpeM4A aAepxXaTb CBETOANOAHbIN ANCK npuwxaTtbiM
K 0Tpa>|<aTemo), nocrie 4yero nepMaHeHTHbIM MapkepoM HanuwmTe Ha LUOKOoJie namnbl, rae niwc, rae
MUWHYC, N A4 KaKoro HanpsxeHusa oHa roguTcs.

10. ®HanNbHbIE WTPUXMU.

OTpexbTe nNpoBoga (MnM NPOBOJIOKY) Tak, YTOObI MX AnMHA ObiNa paBHa OJIMHE HOXEK ranoreHHOBOM
namnbl. Hactano Bpemsi ons NpoBepPKN - Ny K UCTOYHMKY TOKa Ha 12 BONbT (MOOOMAET aBTOMOGUILHIN
aKKyMYnsiTop), 3agepxuTe AblXxaHue u... Bce paboTaeT!

Ha doTtorpacdum, K coxaneHuto, He BUOHO, HACKOMbKO SIPKMIA CBET MPOM3BOAWUT 3Ta Namna, HO ecnu
CMOTpPEeTb Ha nammny B ynop, 3ToT cBeT ocnennsert. Koraa Bel Oyaete genatb aTy namny, y4iuTte, 4To
O4YeHb BaXHO, Kakme MMEHHO cBeToamonbl Bbl BbibepeTe. Crierka paccesiHHbI €BET B Hallem criyyae
nyyule, 4eM y3koHanpaeneHHbl. W ewé: nyywe Bcero Takas namna paboTaeT/He C APUBBIYHLIM HaMm
HanpskeHmeM npumepHo 230 BOMbT, @ UMEHHO C 12-BOfbTOBbLIMU UCTOYHUKaMK TOKa.

VcTounuk: http://luch.ua/
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OneKTpPOoHHbIN XXypHan “A anekTpuk!” Bbinyck #18 (nekadbpb 2009 r.)

CBeToanoabI HA CKYTEP

He pas B nocnegHee BpeMs MPUXOOUTCA BbICMyLUMBATb, MOSAICHATb, W OaXe CropuUTb O TEXHOMOrMM
NoAOKMNOYEeHNs CBETOAMOAOB MNPUMEHUTENBHO K ckyTepy. lMoyeMy-To 3HauuTenbHas 4acTb nogen B
nepBylo oYepelb VUHTEPEeCcyeTCs HanpshkeHWeM, Ha KOTOpoe paccyuTaH CBETOAMOA M 3abblBaloT O TOM,
YTO BCe-Taku 3TO AMO[, Yepes KOTOpbI NPOoTEKaeT TOK Kak U Yepes 06bIYHbINA BbINPAMUTENbHbLIA Anoa. A
Bbl MOMNPOGYITE NOAKMHOUYNTL OBbIYHbLIN BLIMPSMUTENBHBIA ANOA K aKKyMynaTOpY — OH NPOCTO B30pBETCH
(ecnu GyoeT ManeHbkasi MOLWHOCTb) WK pasorpeeTcst U croput. MNoatomy Bce AvoAbl BKOYAOTCA B
LieMnb TOSbKO NocrenoBaTeNbHO C Harpy3koi B kKa4ecTBe KOTOPOW MOXET ObITb YCTaHOBIIEH PE3UCTOP.

Kpuctann

PednekTop Karoq

[MaBHas uUenb MoYTM BCEX CTpaxaywmx — MpaBuIibHO nogobpaTb pes3ucTop, Yepe3 KOTOopbid B
JanbHerwem GyaeT nogknoyeH CBETOAMOL.

Kak coenatb 3TO GbICTpee BCEro M C Haunydwum pesynbtatoM? [lonpobyto cucTemMaTtusmMpoBaTh
nMerLMIncs onbIT, Aabbl B AanbHENWeM OTNpaBnATb BCEX 3a MHpopMaumen coga.

MeToguka - ypesBblyariHo npocta n 100% addekTmBHa.

Onsa Hayana Heob6XoOUMO BbISICHUTL HOMMHAIbHBLIA TOK NOTPEONEeHNss NCKOMOro cBeToanoaa. Toku y
CBETOOMOO0B Maron sIpKoCTu (00 AecaTkoB unm coteH mKa) okono 10MA, y cBETOAMOAOB SPKOCTbIO. 1-
8Kn pabounii Tok okono 20mA, ansa donee spkmnx 6enbix 10..15Kg okono 30MAM T.M. HO ewle y Nodbix
ONOO0B eCTb Takow NapaMeTp Kak NafeHue HanpshkeHusl. B 3aBMCMMOCTM OT UBeTa CBeToAMOAa NageHne

18
© JneKTpPOHHaA INeKTpoTexHu4yeckasa buonumoreka — www.electrolibrary.info



http://www.electrolibrary.info/
http://www.electrolibrary.info/
http://www.electrolibrary.info/
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HanpshKeHUs OTNM4aeTcs - NPMMEPHO OT 2B Y KpacHbIX 0 3,58 y CUHMX 1 Genbix.

HanpspkeHne Ha AKB moxeT GbiTb 12...14B 1 ny4lle paccuuTbiBaTb C 3anacom NpUMEpHO Ha 14B,
4YTOObI HE CXe4db CBETOANOAbI.

Bblunmtaem u3 HanpsbkeHns Ha AKB nageHue HanpsikeHust Ha cBeToaMode M OenuM 3TO Ha paGounit
TOK.

(14-28)/10MA=1-1,2Kom (a1 KpacHbIX 40 AECATKOB unu coteH mKa)
(14-2,58)/20mMA=470-5800m (ans cmHux apkocteio 1-8Ka)
(14-3B)/30MA=330-3800m (ans apkux 6enbix 10..15Ka)

BCE, uenb OOCTUTHYyTa - Mbl nony4yunm mMCKkomMmoe COI'IpOTMBJ'IeHI/Ie! Octanocb TOnbLKO YCTaHOBUTb
ceeToamoa Ha Tpe6yeM0e MeCTO 4Yepe3 pe3ncTop C HY>KHbIM 3Ha4YeHUEM.

|

Ho ecTb ogHO HO... Ha ckyTepax mMcnonb3yeTcs MOCTOsIHHOE HanpshkeHue He Besge. [na paboTtbl
rabapuToB, CTON curHana u capbl UCMONb3yeTCs MNEPEMEHHOE HanpshkeHne, ga U K TOMY e
CTabMNbHOCTb 3TOrO HAMpPSKEHUS] HE O4YEeHb BENuKa, Perynsatop Nulb OrpaHnyYMBaeT MakcumMarbHoe
3HaYeHWe 3Toro HanpshkeHus. MoaToMy Ans paboTbl CBETOAMOAOB B KadecTBe rabaputoB unm crton
CurHamna npuaeTcsl MCnonb3oBaTb ApariBep, HY €cnv Bbl HE XOTUTE MOCTOSIHHO MEHSATb CropeBLuve
CBETOAMOAbI HA HOBbLIE.

[pavBep gns cBETOAMOL0B COCTOUT U3 ABYX YacTeN, 3TO BbINPSAMUTESb U CTabunmsaTop.

BbinpsamMuTens 3TO Ta 4acTb, KOTopad OenaeT U3 MepeMEeHHOro HanpsikeHust MocTosHHoe. [nsA
M3roToBJ1IEHNA BbINPAMUTENA n0Tpe6yeTcs=| OVOAHbBIA MOCTUK UK YeTblpe Anoaa u KoHgeHcaTop.

19
© JneKTpPOHHaA INeKTpoTexHu4yeckas buonumoreka — www.electrolibrary.info



http://www.electrolibrary.info/
http://www.electrolibrary.info/
http://www.electrolibrary.info/
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[nsa guogHoro Mmocta nogonayT ntobble BeINPAMUTENbHbIE ANOALI C NPAMbIM LONYCTUMBIM TOKOM 1-5A
(B 3aBMCMMOCTM OT KONM4YecTBa MOAKIHOYAEMbIX CBETOOUOAOB K CXEME) W HanpshkeHMeM He MeHbLue
2008. A koHgeHcaTtop 1000 m® n HanpspkeHne He MeHbLue 25 B., nyylle dornbLue.

OuogHbIn MOCT nmeeT BXxoA U Bbixod. BbiBoabl, koTopble 0603HaYeHbl AC unu ~, UCNonb3ylT AN
NOAKIIOYEHNSI MEPEMEHHOIO HaMNPsKEHUs!, @ BbIBOAbI + U -, 3TO 1 ByayT NonsipHble BbIXOAbI, K KOTOPbIM U
Oyoem nopgkntoyate KoHaeHcaTop. KoHaeHcaTopbl TOXe MOMsipHble M MMEHT MONOXUTENbHBIA 1
oTpuLaTeNbHbIN BbIBOAbI UX HYXXHO MOAKMIOYUTL K COOTBETCTBYHOLLUMM BblBOAAM AMOAHOrO MOCTa, Kak
nokasaHo Ha cxeme.

Ons Toro 4toObl SPKOCTb CBETOAMOLOB HE MeHsinacb B 3aBUCMMOCTM OT OOOpOTOB ABuratens
NPUMEHSIOT cTabunusatopbl HanpsbkeHusi. [ns STOro s COBETY WCMOMb30BaTb WHTErpasbHbINA
crtabunusartop Ha Mukpocxeme LM317.

20
© JneKTpOHHas aneKkTpoTexHnyeckaa oubnmoreka — www.electrolibrary.info



http://www.electrolibrary.info/
http://www.electrolibrary.info/
http://www.electrolibrary.info/
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{TO-220)
Plastic Package

O

 Vgyr

ADJ Vi

Vour

Front View
Order Number LM317TAT, LM317T
See NS Package Number T0O3B

BoT cxema BKItoveHUs ra6apv|T|<|/| M CcTon curHana.
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I'Ipep,nonaraeTCﬂ, 4YTO MageHune HanpsaXeHua Ha cBetoamone paBHO 2 BOnbTa, APKOCTb Fa6apI/ITOB
yCTaHaBIIMBaeTCAd pe3ncTtopom R2, 3atem APKOCTb CTON-CUrHana pe3ncTtopom R3.

Pa6oTaeTt npocto. Ecnn npogaTh HanpshkeHue Ha Bxog STOP, oHo nonaget yepes anoa D1.-Ha BxoAa
cTtabunusaTtopa HanpskeHus U1, BbIXOOHOE HampshKeHue KOToporo (onpegensiemoe peanctopamn R1 u
R2+R3) 6yget pasHo 10B. N3 pacyeTa nageHns HanpsbkeHUs Ha OgHOM ceBeToauoae 2B; Ha uenoyke n3
4x ceeToanooB ynageT 8B, T.0. Ha pe3ucTope ocTaHeTcs 2B, a Tok B ueno4ke 6yaet/paBeH 20mA.

Ecnn HanpsbkeHue nogaetcs Ha Bxog TAIL (rabapuTbl), BCE NPONCXOAUT TOYHO TaK XKe, HO TPaH3UCTop
Q1 oTkpoeTcHa n 3akopoTuT pesnctop R3, B pesynbrate Yero HanpsbkeHne Ha Bbixoge ctabunvsaTopa
ynaget go 9B, a 1ok B uenoykax Ao 10MA, COOTBETCTBEHHO, APKOCTb (POHApsi CTaHET MPUMEPHO BOBOE
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OneKTpPOoHHbIN XXypHan “A anekTpuk!” Bbinyck #18 (nekadbpb 2009 r.)
MeHbLUe, YeM B pexxume STOP.
Tonbko nogkntoyatsb BxoAbl TAIL n STOP HyxHO Yyepes AnoaHble MOCTbI.

370 cxema BKMOYEeHUsA rabapuTkm M CTON CUrHana, a e€crnv BaM HYXXHO BKMOYUTb CBeToauoabl C
NMOCTOSHHOWN SIPKOCTBIO U3 CXeMbl MOXHO mckntoumTtb R4, R5,Q1, D1, D2, a Takke 3aMeHUTb Lienoyky R2,
R3, ogHum pesuctopom Ha 1,3 kKOm.
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BoT cobGcTBEHHO 1 BCE.

UcTouHuk: http://surius-at:ual
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OneKkTpoHHbIN XypHan “A anekTpuk!” Boinyck #18 (aekabpb 2009 r.)

MopraJjio cBeToAHOIHOE

Bcem npueert. lNpocTeHbkasi, Ho 3abaBHasi cxema. MimeeT cmbicn cobpaTb, ecnv y Bac 3aBansncs
HEHY>XXHbIV sipkunin ceeToamoa (5-7 Ka).

MoxxHo NPUKPYTUTbL B MALUUHY NUIIN NOBECUTb Ha NEecTHWYHOWN KreTke, Korga, B oqepep,Hoﬁ pas, oTTyada
cneprin nNamrnodky - 6y/:|,eT BéCbMa HeTpuBMaribHoe ocBeLleHNE.

YacToTa Bcnbiwek onpegenseTca BenvynHon pesnctopoB R1 1 R2 n koHaeHcaTopa C1. A 4Tobbl Bam He
CUIMbHO NapuUTbCs, B KOHUE NpuBefeHa Tabnuuka C nNpumMepaMy COOTHOLUEHWI MeXOy HOMWHanamm
Jetanen n 4acTOTOWN BCMbILLEK.

Ecnu cxema oTkasbiBaeTcs pa60TaTb C KakuMu fimbo HoMMHanamu, o6paT|/1Te BHUMaHWe, npexae Bcero,
Ha R1 - oH MoXeT ObITb CIMLUKOM ManeHbkUM 1 Ha R2 - oH MoXeT ObITb CMLIKOM 60MnbLUNM.

—®
| 3128
HL1 j}
R1
10hF WT2
KTa61
d W1
KT315
C1
R 10med x 250
1 11—
10k
o g
A kaasog
radiokot.ru O

R1, MOm R2, Kom R3, Om C1, Mk® YacTtoTa
MuTtaHne, B BCrbIWeK B
MUHYTY
12 110 |22 1470 047 1140 |
12 110 10 \470 1 |60 |
E [E 1 1390 6.8 |15 |
6 33 i 220 Ik |80 |
3 [15 1o |5t i 1120 |
3 133 47 |51 047 1140 |

Boobuie roeops, pesuctopbl R1 n R2 no pasHomy BnusoT Ha npouecc. OT R1 B Gonbluen cteneHn
3aBVCUT ONIMTENBHOCTb Nay3bl Mexay umnyrnecamu, ot R2 - onMTeneHOCTb UMMNyAbCa,

OTa cxema J0BOJBHO YHMBeEpcarnbHa C T.3. Harpy3ku. OHa BNomHe NoTaHeT 1 namioyky n aaxe 4-OMHbIN
anHamuk. KoHeyHo, anst atoro Heobxoammo nogobpate VT2 Ha Heobxoaummyto ‘MollHOCTb. [Mpu 310M;
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Harpyska yxe Oy[deT BkMo4vaTbCs He B 3MUTTEpHYO Uenb VT2 (kak BKMHOYEH cBeToauod), a B
KOMMEKTOPHyto, BMecTo R3. Ha mecTe cBeToaMoaa CTaBUM NepembIyKy.

Ecnun B kayecTBe Harpysks UCMonb3yeTcss OUHAMUK - TO HABEPHO XOTUM MONY4YMTb OT Hero 3Byk? [ns
nepeBefeHNss reHepatopa B 3BYKOBOW AMana3oH, OOCTAaTOYMHO MepecyMTaTtb €MKOCTb KOHAeHcaTopa
nponopLumMoHarnbsHo XenaeMmon Yactote. Hanpumep, 6epem 2-10 cTpoky Tabnumupl. YactoTa - 60 B MUHYTY,
TO ecTb - 1 B cekyHay, To ecTb - 1I'Y. A Ham, ckaxeM, Hago 1000 Iy. 3HauunT: ymeHbluaem emkocTb C1 B
1000 pas3 - 0,001 mk® = 1H®. CtaBum, BKOYaeM - Hacnaxgaemcs ;) Kpome Toro, MoxxHo nonpoboBaTtb
YMEHBLUNTL COMPOTMBIIEHNSA pe3ncTopoB. Ho ocobo He yBnekamTecb, 0CO6EHHO R1 - MOXHO noxeyb
TpaH3HoK :(

McTounuk: http://radiokot.ru/

EjgouHoe ykpamenue "'3Be3104Ka
HOBOTOXHSA 3JIEKTPOHHAS S-j1y4yeBas ¢
MHUKPONPOLECCOPHLIM yIpaBjieHueM"

WTak, goporve ToBapullM M TOBapKWU, XO4Yy OTKPbITb BaM cekpeT: ckopo Hoswii [oa! ®-dy, Hy Bce,
OTKpbIN... flerye crano...

HoBbi rog — 310 ogHa bornblias ronosHas 6onb... HeT, Bl MeHs He npaBunbHO noHANw!..

[leno He B Tex OLYLIEHUsIX, KOTOpble SABNAOTCA Ham yTpom 1-ro dHBaps. Bce HaumHaeTcs ropasgo
paHblle: B npoLecce noarotoBkn. Beab nogrotoBuTb Hago MHOrO, a BPEMEHW, OEHEr U cun — Kak
npaBuno, HECOM3MEPUMO MeHbLLE. Bo-nepBbix, HY)KHO 3aTapuTbCA nogapkamu: ans poaHbiX U BnmM3skux,
ONs HepoaHbIX U 6nuskKx, a Takke ons o 60nn poaHbiX U He Bnmskux... Bo-06wem — MHOro gns Koro.
KpomMe TOro — HyXHO 3aKynuTb Kydyy MPOAYKTOB AN MPa3fgHWMYHOrO CTOoMa: Kak MUHUMYM, KaHUCTpPY
LLIaMMaHCKOro U COOTBETCTBYIOLLIEE KONMMYECTBO UHIpeaneHToB canata «Onuebe». V B 3aBepLueHumn Bcex
MYyYEHUIN — HaZo rae-To CNUMUTb erloyKy, NpUTaLLMTL ee OOMOW M Kak-To XOoTa Obl ykpacuTb. Heroxe,
3HaeTe K, Koraa ernka HeykpalleHHas CTOUT. ..

MockonbKy roToBWTb canathl NPy NOMOLLM NasinbHUKA A0BOMbHO 3aTPyAHUTENbHO, Mbl 3aiiMeMCst UMEHHO
3CTETUYECKMM BOMPOCOM HOBOIOAHEro TopXecTBa. A MMEHHO — eNoYHbIMM YKpallaTenbcTBamu. CerogHs
Mbl W3roTOBUM 3BE3[04YKY, KOTOPYH MOXHO HaLEenWTb Ha MaKyllKy Balleld MOSNoYKM U TEeM caMbiM
NPUBHECTU OPUTMHANBHOCTb B OGOPMIIeHME NpasgHUYHOro UHTepbepa. OpUrMHanbHOCTL? — CnpocuTe
Bbl. A HE CITULLKOM I TPOMKO CKa3aHo?

[a pa, 8 noHumato: KpaCHad 3Be3[j0YKa Ha MaKyLlKe eJiKM KaK TakoBad — Adalrieko He nocrnegHee CnoBo
moabl. Ho Beab Ha ToO Ham K (baHTa3VIF|, 4YTOObI caenaTb M3 0ObIMHOMO — HeoOblYHOE. MTak, YTo Ham
noHagobutcsa ans N3roToBNeHNst MONOYHOM UIpyLUKn «3Be3goyKkar:

1. XKenaHue

2. ®aHTasug

3. [Be pyku + ogHa ronosa, XenaTtensHo, NpuHagnexaiime ogHoMy U TOMY Xe YeroBeKy — BaM TO

ecTb

Kycok makeTkn pasmepoM 27 x 25 Ablpok

Kycok makeTkn pasmepom 13x13 gbipok

35 OByLBeTHbIX CBETOAMOA0B (Hanpumep, KpacHo-3eneHbix). Ecnun ¢ ABYLBETHBIMW HanpsbkeHKa

— MOXHO MOCTaBWUTb M OAHOLBETHbIE. KpacHble nnm xenTble nnu Kakve Bam 60rnblue HpaBsTcs :)

Kycok MoHTaxxHoro nposoga (ny4we - M TO).

MukpokoHTponnep y Kotoporo ectb 11 cBoboAdHbIX kaHanoB BBOAa/BblBOAA, Hanpumep, Hall

nobumbin AT90S2313 (Attiny 2313).

9. [HewwudpaTop Ha 10 BbIXOAOB, Hanpumep 155 NO10

10. 10 TpaHsucTopoB PNP nposogumocTn, Hanpumep KT502 nnu KT361

11. Hy 1 ewe HeMHOro MernouveBkM, KOTOpas, Aymato, HaWOeTcs, ecrnv Kak cnegyet MopbiTbcd B
AlMKe cTona.

ook

o~
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AneKTpoHHbIN XXypHan “SA anektpuk!” Bbinyck #18 (aekabpb 2009 r.)

Hy yero, noexanu!

CHauana 6epeM [ByLIBETHblE CBETOAMOAb! (OHW BLIMAAAT NPUMEPHO Tak):

U Kycok MakeTKkn 25x27, KOTOPbIV BbIMMSAANT Kak KYCOK MaKeTKu.

YcTaHaBnMBaeM Ha HeM cBEToANOAbI B npumMmepHOo cneayrwiemM nopanke:

ST

YT06bl Bam GbINo ferye ycTaHaBnvMBaTb — BOT 4YepTex. YepHbiM 06G03HaueHbl Te OblpKW, B KOTOpble

NpoCoBbLIBAKOTCA Nankyu cBeToanoaoB:
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BbiBOABI CBETOAMOO0B pacnosioXeHbl Tak: B cepegmHe obLwmi (katoa) no Kpasm — aHoabl.

AA AR

—

YcTaHaBnsiBaeM guoapl Tak, YToObl Y BCEX AMOAOB aHOAb! OAHOMO LBeTa Obiniv CBEPXY, APYroro — CHU3Y,

YTO M3GaBUT HAc OT JMWLLHEN TOMOBHOW Gonu Mpu UX coeauvHeHuu. OTO Nerko caenatb, MOCKOMbKY

BbIBOAbl MMEIOT pPasnnyHyo AnnHY (He NpoCcTo Tak, a Anga Toro 4Tobbl Mx pasnuyats). Kpome TOro, ecnm

NPUCMOTPETLCA, MOXHO 3aMETUTb pPa3nn4na y oCHoBaHuA BbIBOOOB.

Hy 3Ha4yuUT, yCTaHaBnmnBaeMm, nmiHee OTKyCbiBaeMm, 3anamsaem. I'IonyqaeTcsl YTO-TO Bpoae:

Tenepb CKpy4vmBaeMm TpPU XUIKKU MOHTaXHOro npoesoaa MITo, 3anyxmsaem ero un rnposognm.coeanHeHnA

COornacHo YepTexy (Hy unv npuayMaiTe CBON):

0
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OneKTpPOoHHbIN XXypHan “A anekTpuk!” Bbinyck #18 (nekadbpb 2009 r.)
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B CHAN3Y
BOTTOM VIEW

Coenanun - NMpoMbIBaeM CNMpTUKOM U aleTOHYMKOM, NMpoBEepAEM. EepeM CHOBA MOHTaXHbIW nposoa,
TONMbKO Tenepb HEe pa3mMoYalinBaeM €ro Ha XWJIKM — a H3aem uenukoBbin. CoeanHaeM TO YTO elle He
coeguHunu. Ha cnegywuiemMm 4eptexe MnokKadaHbl TOYKU coeamHeHust. OHM Takxke NpoOHyMepoBaHbl Ha
cxewme.
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jsgelaleleyslayalel [sleReloln]

Bce. 3Be3noyka rotosa.

Ewe pa3 moem ee B aueToHe. 3aTeM OTNM/MBaAEeM JNULLHEe, YTOObl MOMy4YMIiIoCb HEYTO, MOXOXee Ha
NATMKOHEYHYHO COBETCKyt0 3Be3ay. OTnunmnBaeM akkypaTHO — YTOObl He yOUTb MOHTaX M CBETOAMOabl.
O6pabaTbiBaeM HanunbHUKOM. [1IO/MKHO NOMNYy4MTLCA rae-To Hanogobue:
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AneKTpoHHbIN XXypHan “SA anektpuk!” Bbinyck #18 (aekabpb 2009 r.)

Tenepb HaOo caenaTtb CXemy ynpaBleHus. Cxema ynpaBneHua
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OneKTpPOoHHbIN XXypHan “A anekTpuk!” Bbinyck #18 (nekadbpb 2009 r.)
BoymumBo untaem cxemy. YTo HEMOHATHO?

MosicHaA: Touykm 0...6 — 3TO TOUYKM MoAcoeAMHEeHUs OOLLMX OHM coBnagawT C

COOTBETCTBYHOLMMUN TOYKAMU HYepTeXa niaTbl 3BE€3404KN.

KaToOoB.

Toukn D 00... D 41 nogkntodatoTcsa K rpynnam aHogoB nyyen 3sesgbl. NepBas undpa o3HavaeT HoMmep
nyya, BTopasi — rpynny aHogoB. CMOTpUM YepTex, YTOO NOHATL:

coo - oot

[elaToReTayapagolaloloye]
QOOOOQOOQO00 e
jelelolelayeyspalalolel
jelelolelayeyspalalols)
[elaToReTayepagolalel }y |
jelalololalayshaalel
(elelolelalayapeyale]
jeleloRelayayapelal d yopay. | ]

[=TuTs}
o]
o]
o]

L2 L Eeleleleleyeieyel

(ol Relelayeyayayale]

leRoli JoTi Jelataiegolalolel
L L Jelelayayspalalole]

jegeieysTololoReyeielelTalel Regeietololalolole]
jeyeieislalsleleroieleyel I I Rejsislslolalelels]

Kpome TOro, Ha cxeme He M3obpakeH pa3bemM NporpaMMmnpoBaHMS, KOTOPbLIA NMOAKMIYaeTCcs K BbiBogaAM
koHTponnepa: MOSI , MISO , SCK, Reset . Ha nnaTe 310T pa3bem ectb, OH 0603HayeH X 1.

Hy Bce, moxem npogorkaTtb!

[a, KcTaTuh, CNMCOK TOro, YTO HaM HYXXHO Ha JaHHOM 3Tarne (BHayarne yxe 06 3TOM roBOpUIM BCKOIb3b,
celrvac — NoKOHKPETHEE):

‘ MHpekc H Kopnyc H HomuHan ‘
| | | |
‘ KoHaeHcaTopbl ‘ ‘ ‘ ‘ ‘
c1,c2 |SMD 0805 | 22 no> |
| | | |
‘MI/IKpOCXGMbI H H ‘
DDA DIP-20 | AT90S2313 (ATtiny2313) |
DD2 DIP-16  |K1551A10 |
| | | |
‘KHOI‘lKM H H ‘
SB1 MwukpokHonka 6x6 Mm
( Tact switch )
| | | |
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AneKTpoHHbIN XXypHan “SA anektpuk!” Bbinyck #18 (aekabpb 2009 r.)

‘ PesncTopbl ‘ ‘ ‘ ‘ ‘
R1-R7 |SMD 0805 |47 Om |
R8 |SMD 0805 270 Om |
RO-R19 |SMD 0805 1,8 kOm |
| | | |
‘PasbeM H H ‘
X1 [ |PLD-40 |
| | | |
‘TpaH3I/ICTOpr H H ‘
VT1-VT10 [ |KTS502r |

Hy a Tenepb — OepemM BTOpOM KyCOK MakeTku, koTopbini 13x13. BbiBanMBaem Ha cTon petanw.

YcTaHaBnmMBaeMm:

#1 DD1

DLz

WT1..10

ZQI radiokot.ru

U;Fzﬁ 44
" AT305231 310142

T ataiers ot

Moem, npoBOAUM XUINMKaMU COEeOMHEeHUA, a TakKke BhanBaem SMD -pe3ncTopbl U KOHAEHCAaTOPbI.
Pe3MCTOpr NoKa3aHbl PbPKEHbKUM, KOHOEHCAaTOPbl — CUHEHBKUM. J'Ique BCero 6paTb SMD -KOMNOHEHTbI

0
o

3
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OneKkTpoHHbIN XypHan “A anekTpuk!” Boinyck #18 (aekabpb 2009 r.)

Tunopasmepa 0805, Hy unun Ha xygon koHey, 0603. Ha 1206 He cornawianTecb — OHU He BresatT Mexay
OBYX NATA4YKOB MakeTkn. CMOTpPUM YepTex, nasiem.

o iy

COERESE

sTelelelels

.

--:iii &
alelelele!
sTelelele!

- =k X 3
L ﬁi o|w
OEDOEDOS
SISO
O@PoOSDOR
SPGBy

MoeMm, TaHeM nposogoyku (0603HaYeHbI KpacHbIM):

Yoo

GHD

Hy BOT 1 Bce! Y Bac AOMKHO NOMy4MTbCA NPUONN3NTENBHO Tak:
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AneKTpoHHbIN XXypHan “SA anektpuk!” Bbinyck #18 (aekabpb 2009 r.)

OcTtanocb TONMbKO COEAMHUTL COOTBETCTBYHOLLME TOYKM Ha OBYX Nnnatax N MOXHO Aenatb nepsoe

BKIo4yeHue.

I'IpaBp,a npu NepBoM BKITKOYEHUN CBETOANOObI HE 3aXIyTCA: Y HacC Xe elle KOHTposnep He NpoLunT. Tak
YTO, NOKAMECT Mbl MOXXEM TOJ1IbKO NMPOBEPUTb [eBalc C TOYKM 3PEeHNA «He rpeeTcd i 4aBo».

XoTs... JlagHo, Tak 1 GbITb — BOT BaM TecToBasi nporpamMmma npoLinBKHA. Ecnu Bce npaBuUbHO pa60TaeT
— 3B€304Ka OOJIKHa CBETUTbCA BOT TakK:

2
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AneKTpoHHbIN XXypHan “SA anektpuk!” Bbinyck #18 (aekabpb 2009 r.)

*faun £07

Moka Bce. Kak Tonbko HanuweTcsa copT — OyaeT npoaomkeHme.

Kctatn — kak Bbl MOHsSNK, Bce 3TO Ge306pa3sne ynpaBnseTcss KOHTPOnnepom. A 370 faeT BO3MOXHOCTb
peanusoBaTb camble cymaclleflmne uaev B obnactu CBETOAMHAMMKWA. Y MEHSI KOHEYHO €eCTb CBOS
daHTasns... TouHee — reHepatop OpenoBbix uaen. Ho s Obl xoTen ycnbiwaTb Takke MHEHWe
00LLEeCTBEHHOCTN. A UMEHHO — peanu3aumio Kakmx 3deKToB OOLLECTBEHHOCTL XO0Tena Obl NONy4nTh B
3TOM fJeBalice.

McTouHuk: http://www.radiokot.ru/

A Ha aTon cTpaHuyke http://radiokot.ru/circuit/light/run/ MoXxHO HanTh ewe ¢ 4ECATOK CxeM BeryLmx
OrHel 1 co3aaHusi BCEBO3MOXHbIX CBETOBbIX 3h(heKTOB C UCMOMb30BaHMEM CBETOAMOL0B.

m
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OneKTpPOoHHbIN XXypHan “A anekTpuk!” Bbinyck #18 (nekadbpb 2009 r.)

Y10 M0O:KHO cl1es1aTh, ecJin Yy Bac cropeina
KOMIIAKTHAasl JJIOMHHECIIEHTHAS JIaMIia

XOTH Ha 3KOHOM Nnamnbl, B 3aBUCUMOCTU OT npoun3soauTena, CywecTtByeT rapaHtna n gaxe go 3-x ner.
Ho n0Tpe6|/|Ten|/| MOTyT CTOJIKHYTbCA C TeM 4YTO JlaMrno4ka neperopena, a y BaC He COXpaHunacb
yNnakoBKa, 4YeK MNOKYMnKn, mMara3mH nepeexan B pyroe MecTto T.€e No KakKMM-TO He3aBUCALWKMM OT Bac
npu4nHam Bbl HE MOXeTe 0OMeHSTb NONIOMaHHy0  BeLllb. Mbl pewnnn  nNpennoXutb Bam
BOCMNOJ1b30BaTbCA OpPUTMHalIbHbIM pelleHneM Nno Ncnosnb3oBaHUIO, NeperopeBLlnX 3KOHOM J1laMI KOTOpoe
Mbl HaLllJ1M Ha NPoOCTOopax OrpoOMHOIo I/IHTepHeT-pecypca nnpegnaraem ero Bam.

MomMHuTe, Bbl NoaBepraeTe XXU3Hb ONAcHOCTU, Nonas noA HanpsxxeHne 220B!

Mpowe Bcero eé BbIGPOCUTL B MYCOp, HY @ MOXHO U3 Heé caenaThb ... APYryto, a ecrv namn CropeBLUnX
HaKOMMUMOCb HECKOMNbKO, TO MOXHO 3aHSTLCS U .... PEMOHTOM.

Ecnu Bbl X0Ts 6bl pa3 gepxanu nasnbHUK B pykax, To aTa ctaTtbsa Ans Bac.

Bbl cMOxeTe BkntouMTb namny aHeBHoro cseta go 30 Batr, 6e3 crtapTépa u gpoccend, ¢ NOMOLLbIO
MareHbKON NnaTKu CHATON C Hallen 3koHOM namnbl. [Mpu aTom oHa ByaeT 3axuraTbCA MrHOBEHHO, Mpu
NMOHWXEHUM HanpshkeHus He bypeT ‘MopraTb'.

[aHHas namna neperopaeT AByMsi crocobamu:
1)  ropuT anekTpoHHas cxema

2) neperopaeT cnuparb Hakana

[lns Hayana BLISAICHSEM, YTO Xe NPOn30LLII0:
Bot akoHomka. Nogaes OTBepTKOVI B MeCTaX yKa3aHHbIMU CTpesrikaMmu (co6paHa Ha 3au1,en|<ax)
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OneKTpPOoHHbIN XXypHan “A anekTpuk!” Bbinyck #18 (nekadbpb 2009 r.)

Heobxogumo eé paszobpatb BOT Tak:

Otkritoyaem konoy:

OTkycblBaeM NpoBoAa NUTaHMS.

lMpo3BaHMBaem Hakanbl Konbbl (NS NPUHATUSA peLLeHns BbIOPOCUTL KONBY U HET)

3
© JneKTpPOHHaA INeKTpoTexHu4yeckas buonumoreka — www.electrolibrary.info



http://www.electrolibrary.info/
http://www.electrolibrary.info/
http://www.electrolibrary.info/

OneKTpPOoHHbIN XXypHan “A anekTpuk!” Bbinyck #18 (nekadbpb 2009 r.)

MHe He noBesno, neperopenu obe cnvpanu Hakana (nepsbiii pas B MOeN Hemanoi npakTuke, 06blYHO
ofHa, a korga cropaeT cXema To M HU ofHol). B obluem ecnn xoTsa 6bl ogHa cropena
konby BblbpackiBaeM, eCnn HeT, TO OHa paboyasi, a croperna cxema.

Pabouyto konby oTnaxuBaem Ha XpaHeHue (OO cneaytoLlen CropeBLlUen 93KOHOMKW) U MOTOM K paboyen
cxeme uennsiem konby. Tak n3 Heckonbkux genaem 1, a MOXeT 1 6ornbLue (Kak NOBE3ET).

A BOT BapuwaHT M3roTOBNEHUSA namnbl AHEBHOro cBeTa. MOXHO MOAKMounTb, Kak n 6 BatTHyo namny ¢
«KuTarnckoro» ooHapsi (Hanpumep, 1 obmoTan eé nnacTMkoM C 3en€HOn ByTbIfKK, a CXemy cnpsartan B
cropeBlUee 3apsiaHoe YCTPOMCTBO, OT MOGUNBLHOrO TernedoHa M Nonyynnack KrnaccHas nogceeTka Ans
aksapuyma):

Tak u 30 BatTHy0 namny gHEBHOro cBeTa:

[a yx nucatenb C MeHs..... Hy Aa nagHo.
MpunanBaem YeTbipe NpoBoAa (TONCTbIE HE CTOMUT):
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OneKTpPOoHHbIN XXypHan “A anekTpuk!” Bbinyck #18 (nekadbpb 2009 r.)

KoTopble GyayT MATW Ha Hakanbl (cpady NnpodymanTe, Kak U 4To Kyaa 6yaeT MOHTUpPOBaTbCS),
¥ OBa Ha CETEBYIO BUIIKY, NMOAKIOYAEM namny.

... B pO3eTKy U BOT, OHa roput

MpobynTte HO akKkypaTHO HanpsikeHue 220 sBonbT OMACHO O11A XXU3HU !

UcTtouHuk: http://ledison.dn.ua/

37
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OneKTpPOoHHbIN XXypHan “A anekTpuk!” Bbinyck #18 (nekadbpb 2009 r.)

MynbTUMeannHbIN KypcC
MO 3IEKTPOTEXHNKE Y OCHOBAM 3J1EKTPOHUKN

«B Mup anekTpunyecTtea - Kak B
nepBbIN pas!»

ABNSAETCA TEOPETUYECKMM U NMPAKTUYECKUM Nocobuem
NS HOBUYKOB 1 «Noa3abbIBLLMXY» Npodu

Buaeo ypokn npakTuyeckumx
paboT c Flash & Gif aHuMauuen,
C TeCTaMN U KOMMEHTapusaMK C
3KpaHa (bonee 8 yacos Buaeo!).

MynbTUMEANNHBIN ANCK
pa3mepoM 4GB ¢ MakcuMMasbHbIM
OKaTUeM obbeMa Mpu YYTEHHOM
MMWHMMANIbHOWN MOTEPU KayecCTBa

BMAEO

MpocTtoTa B U3y4eHUn Nnpu MMHUMaAJIbHbIX
3aTpaTaxX BpeMeHu Ha yCBOoeHue MaTepuana !!!

YT0-6bI Y3HATL NOAPOOHOCTHU

Knukaunte croga

38
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OneKTpPOoHHbIN XXypHan “A anekTpuk!” Bbinyck #18 (nekadbpb 2009 r.)

HAMAW OLIMEKY
HA H30 X

42
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OneKTpPOoHHbIN XXypHan “A anekTpuk!” Bbinyck #18 (nekadbpb 2009 r.)

Bnarogapsa DVD-gucky «B mup anektpmndectBa — kak B nepbivt pas!» Bbl
CMOXeTe Nosly4nTb “3aToveHHbIe” Mo NpakTUYeckne aena 3HaHus N YMeHus,
CAKOHOMWB NpPU 3TOM Maccy BpeMeHu!

OcHoBHasi MH(hopMauma Ha 3TOM OUCKe npeacTaBneHa B Buageodopmare.
Buoeo Kypc BegeTr HacTodAwunM mactep cBoero gena. B Buageoponukax Bebl
CMOXeTe YBMAETb MPUMEPbI BbIMNOSIHEHNSA Pa3fIMYHbIX NpakTU4ecknx paboTt wm
pasnn4YHbIX UHTEPECHbLIX AKCMEPUMEHTOB. NpakTnka 0bbIMHO BCE-TaKU NoOne3Hee
YNCTOWN TEOPUN.

Bcerga oyeHb nonesHo noHabniogath 3a AencTBusIMM npodpeccrnoHana.
Tem 6onee 4TO B NIOOOM MOMEHT Bbl MOXETE OCTaHOBUTbL BOCNPOU3BESEHNE UM
OTKaTUTb €ro Hasag 1 NPOCMOTPETb ero AesiHUS CHOBa.

Tak 41O, C NOMOLbLID 3TOro Aucka Bbl cmoxeTe cpasy ocBavBaTtb
mMaTtepmarn Ha YpOBHE He TOSfbKO 3HaHWN, HO N Ha YpPOBHE HAaBbLIKOB, @ 3HA4YUT,
3(PEKTUBHOCTb Takoro ody4eHus 6yaeT ropa3ao Bbiwe. HioaHCbl 1 CNOXHOCTM,
KoTopble Mpu nepBoM MNpocMmoTpe Bbl He 3ameTuTe, nNpu NOBTOpPeHUU OyayT
cpasy e BUAHbI.

Bbl MOXXeTe cpasy xe genctsoBaTb. Bbl MoxeTe cpasy npoboBaTtb Aenatb
TO Xe, 4YTO M pJenaet aBTOp Kypca. Tak 4TO BMOeO Kypc no3sonut Bam
3PPEKTUBHO U OLICTPO OCBOUTb HYXHbIN Matepuan U MofyyYnTb HaBbIKK
NPaKkTU4YECKNX OEUCTBUN.

Y3HaTb nogpobHee 0 MynbTUMeannHOM Buaeokypce Muxanna BaHiowmnHa
«B MUp 3NeKTpOTEeXHUKU — KaK B nepBbIn pa3!» Bbl MoxeTe 34ech:

http://electricalschool.info/ElectrikDisk.php
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Mo7KHO JI1 OTPEMOHTHPOBATDH
3JIEKTPOHHBbIX 0aJsiact?

ﬂIOMI/IHeCLl,eHTHbIe namnbl C 3JNEKTPOHHbIM SannacTtom cerogHda MOX>KHO
BCTPETUTL MNoBceMecTHO. OuyeHb MOMynspHbl  HACTOMbHbIE flamnbl  C
NPsIMOYrofibHbIMK  NnacboHamMM 1M OBYXKONEHHbIM AepxaTenem. Bo Bcex
MarasvHax 9nekTpOTOBapOB YXe MpoJatoTCsl famnbl, BBOpadvMBaeMble B
0OOblyHble MaTpoOHbl C KPyrroln pe3bboil BMECTO KacCUYEeCKUx namn
HakanmBaHusi. B 4acTHocTW, neTepOyprckuii MeTponorMTeH B nocrnegHee
BpeMsi Hanpoyb u3bGaBWrcs OT faMn  HakanuMBaHusl, 3aMeHUB  UX
NMIOMUHECLIEHTHBIMW. MpenmyLLecTBo Takux namn 04YeBUAHO -
NPOAOIKUTENbBHBIA CPOK CRYXObl, HU3KOEe NOTPeBreHne 3nNeKTPo3Heprum npu
BbICOKOW cBeTOoOTAAQYe (mocTtaTtouHo cKkasaTb, yTOo 11-BaTtTHas

doTo 1 NIOMUHECLIEHTHasT namna 3amMeHsieT 75-Bt
JTloMuHecueHTHas naMmny HakanumBaHus), MSArkMA CBeT CO
namna crnekTtpoMm,  6nuMskMm K eCTeCTBEHHOMY

COMHEYHOMY CBeTY.

BegywiMmm  npou3BoAUTENSMM  JIIOMUHECLIEHTHBIX Namn  SBNSOTCS
dupmbl  Philips, Osram un HekoTopble gpyrve. K coxaneHuio, Ha
OTEYECTBEHHOM PblHKE MMEETCS1 JOCTATOMHO KUTAWCKUX NamMmn HU3KOro
KayecTBa, KOTOpble BbIXOAAT U3 CTOS ropasfo Yalle, Yem ux pvpmMeHHble |
cobpatbs. [MoapobGHbIM paccka3 00 3NeKTPOoHHbIX Oannacrtax, ol

npyHUMnax paboTbl, NPEeUMYyLLECTBAX, CXEMOTEXHUYECKUX pPELUEHUSIX ¢oTo 2
ecTb B KkHure "CunoBasi 9neKkTpoOHWKa Ans npodeccuoHanoB WU CocTaBHble YacTu
nobutenen". Pasgen kHurm HasbiBaeTcs "bannact, ¢ KOTOpbIM He namnebl

yToHewb. Hoeble  MeToabl  ynNpaBrieHUs  FIFOMUHECLEHTHBLIMU

ocBeTuTeNbHbIMKU namnamu”. o3ToMy uyuTaTenu, KoTopbiM HeobXoaMMO MONyYMTb NepBOHaYasbHble
cBeaeHns 06 3neKTpoHHbIX Gannactax, MoryT obpaTuTbCA K KHUre, Hy a 34ecb paccMmaTpuBaeTcs
[OCTaTOYHO YacTHbIV BOMPOC PEMOHTA BbILUEALNX U3 CTOS famn.

VMcTopusa nosiBreHnst 3TON ctaTtbu CBsi3aHa C NpuobpeTeHneM aBTOpPOM
namnbl HemsBecTHoW upmbl (boTo 1). [anHHas namna 6e30Tkas3HO
paboTana B MOCTPe HECKONIbKO MeCSLEB, OOHAKO MO MCTEYEHUU ITOro
BPEMEHM OHa MPOCTO MnepecTana 3axuratbcd. Huyero He ocrtaBanocb
caenaTb, Kak pasobpaTtb namny, akkypatHo (C GOkOB) MOAAEB TOHKOM
OTBEPTKOM KOPMyC (OH COCTOMT U3 ABYX MOJSIOBMHOK, CKPEnmstoLMXCS
Mexagy cobon Tpems BbICTynamMu-3aLlenkamu).

¢oTo 3
MeperopeBLuas
cnuparnb

PasobpaHHass namna nokaszaHa Ha ¢oTo 2. OHa COCTOUT M3 KPYrioro
LIOKOMs, CXeMbl ynpaBneHusi (COBCTBEHHO SMEKTPOHHOro Ganmnacrta) u
nnacTMaccoBOro KpyXka, B KOTOPbI BKNeeHa Tpybka, koTopas aaet cBeT. [1pu pasbdopke namnbl cnegyet
cobnogaTtb OCTOPOXKHOCTb, YTOOLI, BO-NepBbIX, HE pa3buTb 6annoH n He nospeautb cebe pyku, rnasa u
npoyre YyacTu Tena, a BO-BTOPbIX, YTOObI HE MOBPEAUTL ANIEKTPOHHYIO CXeMy (He oTopBaTh "AOPOXKKU") K1
Kopnyc (nnactmaccoBbIn).

F1 ||
{ — L1 VT | | C3 ||C4
VD1-VD4 I
CeTb co
220 B Pl
50Ty cl | vtz
I

~
¢oTo 4
K nosicHeHuto paboTbl anekTpoHHoro bannacra
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VccnenoBaHus, npoBeAeHHbIE C MOMOLLBIO MyNbTUMETPA, NoKa3anu, 4To B 6annoHe namnbl neperopena
ofgHa cnupanb. Ha goTto 3, KoTopoe MOMyyYeHO YyXe Mocrne BCKpbITUst GannoHa, BUMOHO, YTO cnuparb
neperopena, 3aTeMHMB JIIOMUHOOP B OKPECTHOCTAX. bBbino cpoemaHo npegnonoxeHue, 4to C
3MEKTPOHHbIM BannacTtoM HWMYEro He Cny4dusniocb (3TO Mno3xe noaTBepauriock). C Gonbluon [ornen
YBEPEHHOCTU MOXHO YTBepXAaTb, YTO HWUTb famnbl - camoe crnaboe MecTo, U B MOAABMSIOLLEM
OonbWMHCTBE BbiWeAwnx M3 crosa namn byaet HabnogaTbCs ckopee neperopaHve HUTW, Hexenu
BbIrOpPaHWe 3MEeKTPOHHOM YacTu CXEMb.

Kctatn, 06 anektpoHHon cxeme. OHa noka3aHa Ha ¢oto 4. Cxema
nepepucoBaHa ¢ neyaTHou nnatbl. Kpome TOro, Ha Hen He MnokasaHbl
HEKOTOpble 3NeMEeHTbl, HE 3aTparvMearlime ocHoB paboTel Gannacrta, a
Takke He NpuBefeHbl HOMMHanbl. bannact namnel npeactaBnseT cobown
OBYXTaKTHbIN aBTOreHepaTop MNOMYMOCTOBOrO TUNAa C HacbIWaKLWNMCS
TpaHcdopmaTopom. Takon aBTOreHepaTop XOPOLUO OfnMcaH B KHUrax u
OOMONHUTENbHBLIX MOACHEHWIA He TpebyeT. Ha Bxoge ycTaHoBneH
avogHbin moct VD1-VD4 ¢ dunetpom C1, C2, L1. KoHaeHcaTop C1
NpensaTcTByeT MPOHWKHOBEHMIO BbICOKOYACTOTHBIX MOMEX B MUTAIOLLYHO
ceTb, KoHOoeHcaTop C2 cnyxuT UNBTPOM CeTEBbIX MynbCauni,
gpoccenb L1 orpaHu4MBaeT nyckOBOM TOK W
dunbtpyetr BY nomexn. [Opoccenb L2 wun koHgoeHcatop C3 saBnsioTcs
3arieMeHTaMn pPEe30HAHCHOro KOHTYpa, HanpskeHue B KOTopoM “saxuraeT"
namny. KongeHcatop C4 - nyckoBoW. [TOHATHO, 4TO nNpu 06pbiBE OQHON U3 HUTEW
namna yxe He 3aropuTcs.

doTo 5
MpepoxpaHutens

OueHb BaXHbI 3NEMEHT Cxembl - MnpegoxpaHutenbs F1. Ecnu B cxeme
3MNEKTPOHHOro 6annacra 4To-TO CryyuTcs (Hanpumep, "BbIFrOPST" TPaH3UCTOPbI
nonymocTa, co3gae "CKBO3HOW" TOK, unun npobbetcs koHgeHcaTop C1, C2, nunu
npobbeTca OUOOHBbIM MOCT), MPEeAOXpaHuUTENb 3alMTUT CeTb OT KOPOTKOro
3aMbIKaHWsE U BO3MOXHOro noxapa. Ha ¢oto 5 10T npegoxpaHnTens nokasaH.
OH npeactaBnsieT cobon kKonbouky 6e3 Knaccuyeckoro gepxatens ¢ AnMHHbIMU

BblIBOOaMW, OOANH U3 KOTOPbLIX NMpunnadaH K LOKOM, a ,D.pyFOI7I, K ne4aTtHom nnarte

6annacta. Tak YTO €CNU MpefoXpaHUTENb NEperopes, CKOpee BCEro, YTO-TO N poto 6
CRyuMnock B cxeMe 6annacra, U HyXXHO NPOBEPSITb €ro 3reMeHThI. A €Cru HeT, *OM”HeC6”-eHTHa;'
Tpy6Ka

G6annact HaBepHAKa uen.

Camoe uvHTepecHoe, 4YTO Takyld namny MOXHO OTPEeMOHTUPOBaTb, U
oborigetcss aTo Agelwlesne, 4Yem npuobpectn Hosyto namny. OHa Oyaet
BbIMNSA4EeTb, KOHEYHO, He TaK KpacWMBO, KaK MPOMBILWMEHHAsl, HO BMOMHE
npunm4yHoO (ecnu Bce denaTb akkypaTHO). UTak, Hy>XHO NpuobpecTy CMEHHbIV
3MNEeMEeHT NS HaCTOMbHOW MaMnbl, HAaNpMMep, Takol, Kak nokasaH Ha doTo
6. MNponsBoguTenem 3TOM Namnbl SABMsSieTCa uTanbsiHckas dwupma Osram,
MOLUHOCTb flamnbl - 11 BT, 4yTo cooTtBeTcTBYeT 75 BT namnbl HakanusaHus.
Ha kopobouke namnbl ecTb WMHTepecHas uHdopMauus O noTpebrsemon

¢oto 7 MOLLUHOCTU ApyrMx namn, a Takke Mo HagexHocTn. [aHHaa namna
Llokosb NIOMMHECLEHTHOW  MoLuHOCTbI0 9 BT 3amenut 60-BatTHyio namny Hakanueawusi, 9 BT - 40-
Tpy6KM BattHyto, a 5 BT - 25-BaTTHyl0. NapaHTMpoBaHHOe Bpems HapaboTku Ha

oTtka3 - 10000 yacos, yto cootBeTcTBYeT 10 mamnam HakanueaHus. JTO -
npumepHo 13 MecsiLeB HenpepbiBHOW paboThl. Liokonb gamMnbl OOMKEH coaepkaTb YeThipe BbiBoAA, TO
ecTb ABe cnupanu (oTo 7). Y AaHHOW namnbl NpaBble ABa BblBOJA OTHOCATCH K OOHOW cnupanu, nesble
OBa - k gpyrou cnupanu. Ecnu pacnonoxeHue cnvpanei HeO4YeBMAHO, BCEr4a MOXHO pasbiCKaTb HYXKHbIE
BbIBOAbl C MOMOLLbIO MyNbTUMETPA - ClMpany UMeKT HN3KOe CONPOTUBMEHUE Nopsiaka HecKonbkumM Om.
BbiBoAbI Namnbl HEO6X0AMMO OCTOPOXHO, HE JOMNycKasi neperpesa, 00nyanTb NPUNoEM.
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¢oTo 8 ¢oTo 9 ¢oTo 10
dupmeHHas 3anueka Kpyxok nogrotosneH MpuknenBaHne namnel

Tenepb 3aiMemcsi MOArOTOBKOWM OCHOBaHWSA, K KOTOPOMY Oyaem Kpenutb nammny. KpyKoK, MOXOXun Ha
nmerLmincs, 3annuTtein 6enon maccon (ooTo 8), HY>KHO M3rOTOBUTL HOBLIN M HANMUIIbHUKOM NOATOTOBUTL
nnowiagky, Kk kotopon byget npukneeHa namna (gpoto 9). Konby namnbl pa3buBatbe KaTeropnyeckn He
pekomeHayeTcs.

Hanblie nydwe NpoBepuThb, Kak 3axuraetca namna. MNognanBaeM BbIBOAbI NaMnbl
K 6annacty (doto 11) n Bknoyaem 6annact B ceTb. [na npupaboTku CTOUT ero
NOoTPEeHNUpoBaThb, BKINOYAA-OTKIIIOHaA HECKOJIBKO pa3 U BblAepXaB BO BKITHOYEHHOM
COCTOSIHMM HECKONbKO YacoB. Jlamna cBeTMTCS AOCTaTOYHO SIPKMM CBETOM, W Mpu
3TOM TrpeeTcd, MNO3TOMY €€ TJyylle MOMOXUTb Ha [OOWEYKY WU  HaKpbiTbh
HecropaembiM nuctoM. Korga TpeHupoBKka MpoBefeHa, pasbupaem  aTy
KOHCTPYKLMIO U HAYMHAEeM MOHTaX flamnbl.

Bepem THOOMK cynepknesa "MoMeHT" M HaHOCMM Ha conpsiraemble MOBEPXHOCTU
Heckomnbko kanenb. [loTomM BCTaBnNseM BbiIBOOAbI B OTBEPCTUA W MNAOTHO
npwxuMaem pJetanu Apyr Apyry, BblgepXuBas nonyaca B Takom Buge. Kren
HagexHo "cxsatut" getanu (doto 10). Jlyywe ucnonb3oBaTb 3TOT KNew, unu
OVXNOP3TaH, NOCKONbKY AMS HaAEXHOro KpenneHns nnacrtmacca B cornpsraeMom
MecTe JOfKHa HEMHOrO pacnnaBuTbCS.

MpoBepka n
TpeHMpoBKa

Ocrtanocb cobpatb namny. BnavBaem 6annacT B LOKOMb, He 3abblB 0 npegoxpaHutene. 3apaHee (4o
BManku) HYy)kHO NpuNasTb YeTbipe NpoBoAa, KoTopbiMK Namna byneTt cBasaHa ¢ 6annactom. MNogonpeT
nobor npoeog, Hy nyywe, 4TobObl 3TO ObIN nNpoBog Tuna MIT® Bo TOPONNACTOBOM TEPMOCTOMKOM
nsonauum (doto 12). Cobrnpaetca namna Toxe NPOCTO - 4OCTATOYHO YIOXUTbL NPOBOAA BHYTPU LIOKONS,
U CKPYTUTB UX XKXTYTUKOM, 1 3aTeM 3aLlenkHyTb mkcaTopbl. OTBEPCTUS OT NpOLUoro 6annoHa B Lensax
anekTpobe30MacHOCTU Jyylle 3akMneuTb KPY>XOYKamu, BBbIPE3aHHBIMWM U3 YMAKOBKM OT MOJIOYHbIX
NPOAYKTOB.

doTo 12 doto 13
BbiBOAbI NognasHbl Jlamna B cbope

OTpemoHTUpoBaHHas namna rotosa (oto 13). Ee MOXXHO BBEPHYTb B MaTPOH.

B 3akntoyeHne OoTMedy, YTO MOXHO [OCTaTOMHO MPOCTOPHO (haHTasupoBaTb«HA TEMY IMEKTPOHHbIX
GannactoB. K npumepy, BCTaBUTb Mamny B KPacuBbliA CBETUMbHWMK W MOOBECUTb €r0 K MOTOSKY,
MCMOMb3ysi YacTK OT CropesLUei Nnamnbl.

UcTouHuk - http://www.radioland.mrezha.ru/index.htm
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mﬂy\i

Cawnt «llkona onsa anektpuka»

http://electricalschool.info/

O6pa3oBaTesibHbIA CalUT NO 3NEeKTPOTEeXHUKe. YCTPOMUCTBO,
NPoOeKTUpPOBaHMe, MOHTaX, Hanaaka, aKcnnyarauus U PeMOHT
aneKkTpoobopyaoBaHus.

Ha canTte ctaTtbm No Temam:

ANEeKTpUYEeCcTBO A9 YaHUKOB

[MonesHble coBeETbI

AnekTpuYeckue annaparhbl

OneKkTpuveckme namepeHud

AnekTpocHabxeHne

ANeKTpU4ecKkne cxembl

ONEKTPOMOHTa)Hble paboThl

[lyckoHanago4Hble paboThbl

QkcnayaTtauus anekTpoobopyaosaHus

PeMoHT anekTpoobopyaoBaHms

[MpoBoaa n kabenu

TpaHcdopmaTopbl N ANEKTPUYECKNE MALLNHbI

1N MHOroe gpyroe ...
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e

ONEKTPOHHLIE MyCKOperynupyoLwme
annapartbl (APA): nctopus, npuHUMnN
paboTbl, Npobremsbl. [onynapHble
Mukpocxembl ans IMNPA

MNosiBNeHne mnIOMUHECUEHTHbLIX flaMn SIBUNOCb CReACTBMEM MOMbITOK pa3BnTb OOCTOMHCTBA namn
HakannBaHua ”“ MUHUMU3NPOBATL WX HeOOCTaTKM, B YaCTHOCTU, YBeJNIM4YUTb CPOK CJ'Iy)K6bI 7
3KOHOMUYHOCTb namnbl. O6e 3TK 3agadn 6binu yCnewHo peLUeHbl. BpeMﬂ pa60TbI JIIOMUHECLEHTHbIX
namMmn COoCTaBndeT nopdanka 12 - 15 TbICAY YacoB (D,J'Iﬂ CpaBHEHNA - CPOK CJ'Iy)K6bI namMmn HakanmBaHuAa
COCTaBJIAET OKOJIO TbICAYMN qacos). I'IpM 3TOM CBeTOBadA oThgada JIIOMUHECUEHTHbIX JlaMn npeBbillaeT
CBETOBYH OTAa4y namn HakanmBaHusA NpUMepHOo B NATb pas.

JlloMUHecLieHTHbIE Namnbl NpeacTaBnalT cobol rasopaspsgHble UCTOYHUKU cBeTa, paboTtaiolye no
crieayowieMy MNpuUHUMNY: Noa BO3OEWCTBUEM 3MeKTPUYEcKoro Mons B Mnapax PpTyTW, 3akayaHHoOW B
repMeTUYHYI0  CTEKNsIHHYl0  TpyOKy, BO3HMKAeT 3NeKTPUYeCcKMin paspsd,  COMpOoBOXAAMLLMIACA
yNbTpaduoneToBbIM U3NyYyeHneM. HaHeceHHbI Ha BHYTPEHHIO MOBEPXHOCTb TPYOKM NoMUHODOP
npeobpa3syeT ynbTpadrorieToBoe U3fy4eHne B BUAUMBLIA cBeT. [ogbupasi cooTBETCTBYylOLIME BUAbI
NOMUHOGOPA, MOXXHO U3MEHSATL LIBETOBBIE XapaKTepUCTVKKA Namrl.

Mo (bopme pas3nn4yaroTcA NUHENHbIe, KonbLEeBbIE, U-06pa3Hb|e, a TaKkke KOMMNaKTHble JNNIOMUHECLUEHTHbIE
namnbl.

Cxema noMUHEeCUEHTHOW Namnbl npmeeaeHa Ha pucyHke 1.
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3amoIHEHHE H3 dpPIrOHa

HITH KPHTITOHA HeOonrsmoe KOIHUIECTRO

PTYTH

e \/.r:

@DIIyOpECIIEHTHOE NOKPBITHE Karton

Pwuc. 1. JltommnHecueHTHas namna

JTloMuHecueHTHblE Namnbl, Kak U BCe rasopaspsigHble namnbl, U3-3a UX OTpULATENbHOrO BHYTPEHHEro
COMPOTMBIMEHNST He MOryT paboTaTb HenocpeACTBEHHO C CETEBbIM HaMpPsKEHWEM W HYXOalTcsa B
cooTBeTCTBYOWMX Nyckoperynupytowmnx annapartax (MPA). OcHoBHble dyHKUmMKM TPA:

e MpefBapuTENbHbIA HAarpeB KAaTOAOB AN MHULMALMW SMUCCUN SNIEKTPOHOB;
e CO3[aHve CTapTOBOIo HanpsXXeHUs, Bbi3bIBAKOLLErO pa3psa;
e  OrpaHu4YeHue nNpoTekalwLLlero Toka
[o nocnegHero BpeMeHu cxema NMPA Bbirnsigena crneayoLwwmm obpasom (CM. puc 2).
Ap. r —l
I
Ll

CrapTep

Puc. 2. Cxema anektpomarHutHoro NPA

Mpy 3aMblkaHWK BbIKIOYATENs HanpshkeHWe ceTu MpuknagbiBaeTcs k craptepy. CTapTep cocTouT u3
CTEKNAHHOrO GansioHa, 3anofIHEHHOTO MHEPTHbIM ra3oM, B KOTOPOM pasMeLleHbl GumeTannuyeckue
KOHTaKTbl, K BbIBOAAM KOTOPbIX MpUMasH KoOHAEHcaTop Ans nofasneHus paguornomex. bannoH wu
KOHAEeHCaToOp NOMELLATCA B OTAEMbHbIN KOXYX.

lMNon genctBumemM ceTeBOro HanpshKEHWSA ra3oBbli NMPOMEXYTOK B cTapTepe moHusmpyetcsa. Tok 0,05 A
npoTeKaeT MNo uenu: ceTb, Apoccenb, KaTog namnbl, cTapTep, Katog nammbl, ceTb. IoHN3MpoBaHHbIN ras
HarpesaeTt oumeTannuyeckme KOHTaKTbl, KOTOpbl€ 3aMbIKalOTCA Yepe3 A0 CeKyHObl, N TOK BO3pacTaeT
no 0,5 A. Katoagbl namnbl pas3orpeBaloTCsl, UCMYCKalTCA 3MEKTPOHbI, Bbi3blBalOLME HArpeB rasoBoK
CMecCH B Nnamne.

Mocne 3amMblkaHUs BUMeTannUMYecknx KOHTAKTOB MOHM3aUuMs rasa B cTapTepe npekpallaetcs. Ctaptep
Ha4ynMHaeT OcCTbiBaTb, WU 4Yepeld p[ecdTble [0S CeKyHAbl KOHTaKTbl pPa3MbIKakTCA. Tok B uenu
npekpawaetca. B gpoccene BosHukaet 3C camonHaykumm 600 - 800 B. HanpsikeHne camouHayKuum
CKnagbiBaeTcA C aMniinTygHbIM Hanps>XeHnem CceTu U Bbi3biBaeT I'IpO6OI7I ra3oBoro nNpomMexyTka B lamMmne.
Tok NpoTekaeT Mo Lenu: ceTb, APOCCenb, KaTog famnbl, ra3oBbi NPOMEXYTOK, KaTog flamnbl, CeTb.

Paspsag B napax pTytu cosgaet ynbTtpaduonetoBoe usnydeHne. OHO BO3OeNCTBYET Ha NoMUHOGOpP-1
BbI3blBA€T €ro ceevyeHne B BUOAMMOM CrNeKTpe.

Mocne 3axuranvsa namnbl ee CONPOTUMBMNEHNE YMEHbLUAETCS U HAa OOMOTKE ApOoccens co3aaeTcsl nageHve
HanpsbkeHus 100 - 110 B, a Ha namne - 100 - 120 B. CtapTtep, paccuntaHHbIn Ha paboyee HanpskeHne

220 B, nepectaeT pabotaTb M OKOH4YaTeNnbHO OCTbiBaeT. [ns npefoTBpawleHus CHWKEHWUs cos(p
(koathpmLmeHTa MOLLHOCTM) 3@ CYET MHAYKTUBHOCTM, K 3aXMMaM CeTM MHOrAa AOAKIMIYaT OyMarkHbIN
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KoHgeHcaTop emMkocTbio 3 - 9 Mk® 400 B (Ha pucyHKe He nokasaH).

Takasi cxema obnagaeT psaoM HEAOCTaTKOB:

lMnTaHMe TOKOM CeTeBOM YacTOTbl MOXET Bbl3blBaTb MepLaHue namrbl, NpuiyeM He obs3aTernbHO
¢ uactotom 100 [l (korma ceTeBoe HanpsbkeHne nepexoaut depe3 0, ras 4YacTUMYHO
JeakTuBupyeTCcs U cBeveHue nagaeT). MepuaHue MOXeT NPOUCXOAUTb He Kaxabl Nonynepuoa,
a kaxable 3 - 4 - 5 nonynepnoaos.

[poccenkb Ha ceTeBOM YacToTe YacTo ryguT.

CrapTtep, paboTalolmii He CUHXPOHHO C CETEeBOW YacTOTOW, BbI3bIBAET, TaK Ha3blBAEMbIN,
dhanbcTapT namnbl (HECKOMbKO BCMbILIEK Mepen 3aXuraHWeMm), MOCMEeLHUA CHUXKAeT pecypc
paboTbl NaMmbl B HECKONLKO pas.

KoadhpmumneHT MoLHOCTM Luenu namMnbl BCNeA4CTBUE Hanuuusa apoccens He npesblwaeT 0,5. MNpu
moLyHocTu namnel 40 BT, 12 - 15 BT pacxoayetca B apoccene Ha ero Harpes o 100° C u Bbille,

a KoacpdpuumeHT MoLlHOoCcTM (cos (p), paBHbIn 0,5, roBOpUT O TOM, YTO TaKoe YCTPOWCTBO
npegctaensieT cobort BecbMa HeyAa4Hyt HarpysKky Aansi CeTu.

Mpu BbIXoAe namnbl U3 CTPOS, Yepe3 KOHAEeHcaTop, MOAKIMIOYEHHbIN napanfenbHO 3axumam
ceTwn, NpocTo TeyeT peakTuBHbIM Tok 0,6 A. lMpu BbIXoge M3 CTPOS KOHAeHcaTopa, KoppeKuus
KoadhpmumeHTa MOLLHOCTM MpeKkpallaeTcsl, HO BbIACHUTbL 3TO "Ha rnas3" Hemnb3d, Tak Kak
BM3yaribHO HNYEro He MEeHSEeTCS.

OnekTpoHHble Gannactel nosiBUNMCbL B Hadvane 80-x, a ¢ Havana 90-x 3aBoeBanu LUMPOKYHO
nonynspHOCTb. 1o cpaBHEHUIO C aneKkTpomMarHMTHeIMK HGannactamu, anekTpoHHble 6annacTbl ABNATCA
AOCTaToOMHO [OPOrMMM YCTPOMCTBaMW, OAHAKO HayarbHble 3aTpaTbl KOMMEHCUPYKOTCS WX BbICOKOM
9KOHOMWYHOCTBLHI. X OCHOBHbIE NPeMMyLLeCcTBa NO CPaBHEHWUIO C ANeKTpoMarHuTHeIMK MPA:

ymeHbleHne Ha 20 % 3HepronoTpebneHnsa (npy COXpaHEeHWW CBETOBOrO MOTOKa) 3a c4yeT
NOBbILLEHMSI CBETOOTAAYM Namnbl Ha NoBbILLEHHOW YacToTe U 6onee Bbicokoro KA 3IMPA no
CpaBHEHUIO C ANeKTpoMarHuTHbIM MNMPA;

yBenuyeHne Ha 50 % cpoka cnyxbbl namn 6narogaps wagswemy pexunmy paboTbl U nycka;
CHWXEHME 3KCMyaTauUOHHbBIX PAcXOdOB 3a CYET COKpaLLEHMs yMcna 3aMeHsieMblX famn u
OTCYTCTBUSI HEOOXOAMMOCTWN 3aMeHbI CTapTEPOB;

aononHutenbHoe aHeprocbepexeHune o 80 % npu paboTe B cucteMax ynpaBreHusi CBETOM;
OTCYTCTBME LUYMOB;

OTCYTCTBME MepLaHUS;

CTabunbHOCTb OCBELLEHUS NpU KonebaHUAX SNEeKTPUYECKOro HamnpsbkeHus (0OblMHO B npegenax
200 - 250 B);

BO3MOXHOCTbIO YNPaBnATb APKOCTbIO NaMnibl.

bnok-cxema QNEKTPOHHOIo OannacTta BbIrnaauT cneagyoowimm o6pa30M:
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[Turanue —» OwibTp » BEIIpAMUTETE * Cxema
37eKTPOMAarH KOPPEKIIHA
UTHEIX xKoad punHeHTa
IIOMEX MOTITHOCTH
(ormrmast)
Y
bammacr Hupeptop OuUIETP
< < TIOCTOAHHBIH TOK — |« MOCTOSHHOIO
IIEPEMEHHBIH TOK TOKa
F 3
OO0parHai CBI3b VipaBieHHe
(ormrTHst) APKOCTHIO
(ormus)

Puc. 3. bnok-cxema anekTpoHHoro 6annacra

[nsa uckniodeHns MepLaHvi 1 ryna crnegyeTt nuTaTb Namny TOKOM BbICOKOM YacToThl (20 kI v Bbiwe).

[nsa noBblweHust koahdurumneHTa MoLHOCTH (COoS (P) peaKkTUBHbIN TOK JOMMKEH BO3BpaLLaTbCs HE B CETb,
a B MPOMEXYTOYHbIA HAKOMUTENb, HE CBA3aHHBLIN C HEW, U MOANWUTLIBAIOWMIA Nammiy npu nepexone
CETEeBOro HanpshkeHusl yepes Hofb. Takum obpa3oM, cxema ByaeT COCToATb U3 CEeTeBOro BbIMPAMUTENS,
BY reHepaTopa BBLICOKOTO HanpsbkeHWss W peakTuBHoro 6Ganmacta. lpu 9TOM npegnoyTUTENbHO
noaknyaTe MnapannenbHo famne He CcrapTep, a KOHAEeHCATop, 3aMblKalouiA MEPBUYHYI0 Lenb U
cosgawoLwwmn ycrnoeue pesoHaHca. bannact daktnyeckm npeBpawaeTcs B MMMYMAbCHbIA  UCTOYHUK
NMATaHNA U Tpe6yeT 3alUnTbl KaK Mo BxoA4y, Tak U No BbiXody.

YunTblBas, 4YTO XOMOAHBLIA MYCK CHWXaeT Bpems paboTbl namnbl B HECKONbKO pas, Heobxoanmo
npeaBapuTenbHO pasorpeTb ee anekTpodbl. Takke, HeobxoaMMo peanu3oBaTb 3alUTy reHepatopa oT
HeucnpaBHoW Nnamnbl. Kpome TOro, nobon MMNynbCHbIA UCTOYHMK MUTaHWS OOIMKEH Ha BXOA4e MMETb
a(pbdheKTUBHLIV Nomexonogasnawwmn punstp. OTCyTCcTBME (bUnbTpa Ha BXoAde npuBedeT K OTCYTCTBUIO
3NEeKTpoMarHuTHon cosmectumoctu (3MC) B NOMELLEHMN C YYBCTBUTENbHOW U TOHKON U3MEPUTENBHON
annapaTypomn.

Hanbonee yacto gna ynpaeBneHus namnamu MNPUMEHSIIOTCS MNONYMOCTOBbIE cxeMbl. O00OLeHHas
nonymocToBas cxema npusegeHa Ha puc. 4. OHa ABnSieTCS MHBEPTOPOM NOCTOSIHHOIO BbINPSMIEHHOro
CEeTeBOro HanpsxkeHns B nepemMeHHoe BY Hanpskenve. 3gecb K1 un K2 - kniouwn, ynpaensiembie
norndeckum 6nokom BY, a B3 - 6nok 3awmTbl OT geakTuBupoBaHHol namnbl. KongeHcatopbl C1 1 C2
06pasyloT NCKYCCTBEHHBIN HOSb.
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Puc. 4. ObobLeHHast nonymocToBasi cxema

MNocnegHuin BOMPOC: KaK pa3orpetb 3NeKTpoAbl JlamMnbl nepen ﬂyCKOM? Buanmo, cambim KpacunBbIM
peleHnemM ABnAaeTCcA YacTOTHbIV MeToq ynpasJieHUA, KOTOprVI JormkeH obecneymeaTtb BY.

PeakTvBHbIN TOK 6GannacTHoro Apoccens ©OyageT noAasapskaTb KOHAEHcatop (UMbTpa CeTeBoro
BbINPAMUTENA BMecTe ¢ koHaeHcaTopamu C1, C2. Tak kak 3alumTa Mo Bbixogy OT OeaKTUBUPOBAHHOM
namnbl Bo3naraeTcs Ha Onok 3awuTbl B3, BKMOYEHHbLIM B ee Uenb, TO MOSIBSETC BO3MOXHOCTb
napanfienbHO BKMIOYWTL BTOPYH Jlammy CO CBOMM GannacTHbiM Apoccenem v GriokoM 3awmTbl. Mpu
3TOM, MPU BbIXOAE M3 CTPOS OAHOM famnbl, BTopas 6yaeT HopMarbHO paboTaTs.

MocToBasi cxema He mony4una LUMPOKOro pacnpoCcTpaHeHus, Tak Kak coaepXuT BaBoe bonbluee 4mcro
CMNOBbIX TPaH3MCTOpoB. Ee npvMeHeHne onpaBAaHHO TONbKO MpWU GOMbLUMX MOLLHOCTAX (COTHM BartT)
WM  MCNOMb30BaHUWN JIIOMUHECLEHTHBIX NaMn ¢ 6onbwyM  pabounm  HanpspkeHueMm, Hanpumep,
UMMOPTHBIX NIIOMUHECLIEHTHBIX MOLLHOCTbIO 80 BT 1 6onee nnun namn tuna OPJ1. B mocTtoBol cxeme (Mnm
MONHOM MWHBEPTOpEe) Harpyska (B OaHHOM Crlyyae famna) HaxoauTCs B OAHOW AuaroHanm mocTta
TPaH3MCTOPOB, a NUTaKOWMA WUCTOYHMK (Npuyem OAuH) - B Apyron AuaroHanu. [lo cpaBHeHuio ¢
nonymMmocToMm MocT umeet 6onee Huskui KN (Ha oamH nepexon TpaHanctopa 6onbLue).

B HacTtosiwee Bpems OINMPA, npeactaBneHHble Ha pbiHKax Poccumn, MOXHO pasgenuTb Ha ABe rpynmbl Mo
LeHOBOMY Mpu3Haky: npocTtble AMNPA conocTtaBuMMbie MO LieHe C 3rekTpoMarHuTHbiMu G6annactamum (70 -
80 py6. 3a JMNPA 2 x 40 BT) m BbicokokavecTBeHHble OIMPA no LeHe HaMHOro npesocxofsdiime
anektpomarHutHble (350 - 600 py6. 3a SMPA 2 x 40 BT). TpyaHOoCTM peanu3aumm kadectBeHHbIX IMMPA
obycnosneHsl:

e  Huskvmn TapudamMm Ha SNEKTPOIHEPrUto.

o [lenctBuamMn HegoBPOCOBECTHLIX (UPM-OOQHOAHEBOK, Xenawwmx MofyYnuTb CUIOMUHYTHYIO
NpubbIinb 3a c4eT NPSAMOro noarnora u HapyweHust TpeboeaHuii FOCT.

e KoCHOCTbIO MbILIEHUSA NOTpedbuTens oueHUBaloLWero CUIOMUHYTHYIO BbIFOAY Npu npuobpeteHun
OCBETUTESIbHbIX CUCTEM.

o XKecTKoW KOHKypeHUMen ¢ anekTpomMarHMTHelMy1 6annacramu.

Ons peanusaumm 6annacToB NepBoW rpynrbl, HE3aBUCUMO OT CTpaHbl npoucxoxaerusi(Kutan, Poccus;
Typumsi, cTpaHbl BanTtun, Benopyccusi), npyuMeHsieTcs TpaguUMOHHOE peLUeHUe -caBToreHepaTopHas
cxema C TpaHcopmMaTopoM M BbIXOAHbIM Kackagom Ha OunonspHbix TpaH3ucTtopax..~OCHOBHOW
HegocTaTok AaHHbix OIMPA - oTcyTCTBME 3alMTbl OT aHOMarbHbIX PeXMMOB- paboTbl. OTcyTCTBME
npeaoxpaHMTens W 3awuTbl OT [EaKTMBMPOBAHHLIX famn - Hopma Ans GannactoB STOW rpynnbl.
LWtatHbin pexum paboTbl aTux IMPA TOoXe He Bcerga HopmarneH. OTO CBS3aHO,/ Mpexae BCero, C
MOBLILLIEHHON TEeMNepaTypon TPaH3UCTOPOB NosiymocTa cocTtasnawowen npumepHo 100 °C, Bonblummm
noTepsiMu B APOCCENSAX U HU3KMMU NpeaenbHbIMU TemnepaTypHbIMU XapaKkTepuCTMkamn KOHAEHCaTOPOB.
TOYHOCTb YCTaAHOBKM 4acCTOTbl HEBbLICOKA, W BeNIMKa BEPOSTHOCTb BO3HUKHOBEHUSA E€MKOCTHBLIX TOKOB.
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Kpome aTtoro GanmmacTtbl aTon rpynnbl, NpegHas3HavYeHHble ANs ABYX Namm, HeycTonumBo paboTaiT B
O[HONMaMMOBOM pEXMME, Korga BTopasi famna Bbilfia U3 CTPOA WAM He MOAKIIOYEHa, YTO TOoxXe
BbI3bIBAET MOBLILEHNE paboyen TemnepaTypbl BCero yctponctsa. Bce a1o mpuBoauT K HebormbLiomy
cpoky paboTbl 6annacTtos, KOTophI cocTaBnseT He Gonee 3000 yacos. MNpoussoantenu Takmx IlPA,
NbiTasiCb yaepXaTtbCsi B JOMNYCTUMOM TeMNepaTypHOM pPeXuMMeE, 3aHWXKatoT BbIXOAHYH MOLLHOCTb, B
pesynbTate MoLHOCTb 40-BaTTHOM Namnbl NpY 3KCNnyaTauum ¢ Takum 6annactom cocrtaBnseT He Gonee
25 BT. HekoTopble 6annacTtbl He MMEIKT NacCUBHOMO KoppekTopa KoadduuneHTa MOLLHOCTU, U OaHHbIN
koadhpmumeHt wmmeet 3HaveHume 0,6 - 0,7, 4TO CpaBHUMO C SNEKTPOMArHUTHbIMKM Gannactamu.
Pesynbtatom €BRAsETCA MNOBbILWIEHHbLIN PACXO4 3NeKTpo3Hepryn. Takke OAHWM U3 CYLLEeCTBEHHbIX
HepoctatkoB JMPA 31Ol rpynnbl  SBNAETCA OTCYTCTBUE BXOAHOrO unbTpa U 3MNEeMEHTOB
OCYLLECTBMSAIOWMX NpeABapuUTENbHbLIA pa3orpeB katogoB namn. [MpousBogutenu Takux 6Gannactos
CYATaOT WCMONb30BaHWE 3TUX KOMMOHEHTOB HEMO3BOMUTENBHOM pPOCKOWbK. Takum obpasom, B
OCHOBHOW cBOewW Macce, Gannactbl 3ToW rpynnbl MOryT HasbiBatbcd OMNPA ¢ o4veHb Gonbwmmmn
OroBOpKaMmMu.

SrPA BTOpOﬁ rpynnbl OTIINHAKOTCA BblICOKMM Ka4eCTBOM N HE MMEKT YKa3aHHbIX Bbllle He4OCTaTKoB, HO
LeHa 3Tux 6annacTtoB He No3BonsieT peann3oBbiBaTb X Ha pOCCMVICKOM PbIHKE B MaCCOBOM MopsAakKe.

PaccmoTpym Hanbonee MonynsipHble MUKPOCXEMbl, KOTOPbIE MPUMEHSIOTCA CErofHs B KayeCTBEHHbIX
OMPA (pnc. 5,6, 7).
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Puc. 6. Cxema 3IMPA Ha ocHose mukpocxemsbl ICB1FLO2G dunpmebl Infineon
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Puc. 7. Cxema QIMPA Ha ocHoBe IR2520D dmpmbi IR

OcCHOBHOE OTNMYME [aHHBIX MMUKPOCXeM - pabodas dactota. Y Mukpocxembl cupmbl NXP oHa
coctasnseT 39 kW, y Infinion - 40 k'y 1 y IR MOXeT ycTaHaBnuBaTtbecs B AunanasoHe oT 35 o 85 klu,.

Mukpocxema Infinion TpebyeT OOMbLWOro KonmMyecTBa HaBECHbIX 3MEMEHTOB (Ha PUCYHKe npuBeaeHa
YNpoLLEeHHas cxema), HO oHa cHabxeHa cTabunmsaTopom HanpskeHus. OCHOBHOWM NMC MUKpocxeMb! IR
- BO3MOXHOCTb YCTAHOBKM KOHCTPYKTOPOM paboyen yacTel. OgHaKo nNpy 3TOM €CTb OMacHOCTb MonacTb
Ha Pe30HaHCHYI YacTOTy faMmrbl, YTO NPUBELAET K COKPALLEHMIO CpoKa CNnyObl. C 3TON TOYKM 3peHUs,
onTumanbHon saBnseTca mMmukpocxema NXP, oTnuyarowascss OOCTaTOMHO HM3KOW, XKECTKO 3afaHHOM
pabo4yelt 4YacToTon, YTO B pe3ynbTaTe MPUBOAMT K OTHOCUTENbLHO HebonblwmM notepsim. Kpome Toro, B
oTnuume ot Mmukpocxembl IR, Mukpocxema NXP obecneunBaeT 3alimTy OT EMKOCTHOrO pexuma. XoTs,
Henb3si He OTMEeTUTb OCHOBHOE MpeumyliecTBO IR - MeHbluMe pa3mepbl U HECKONbKO MeHbluee
KONMYEeCTBO HaBECHbIX 3NIEMEHTOB.

PaccmoTpum paboTty 6annacta Ha ocHoBe Mukpocxembl UBA2021 6onee nogpo6Ho.

Hepoporoi anekTpoHHbin 6annact UBA2021 Obin paspaboTaH anst ynpaeneHust NIOMUHECLIEHTHON
namnon Philips TDL58W unu e nogo6HbIx namn.

Cxema B uenom npeactaBnseT cobol MOMyMOCTOBOW MHBEPTOP, NUTalWMAcS HanpsbkeHvem. OH
paccuntaH Ha paboTty ¢ nutatowmum HanpskeHnem 230 B 50 - 60 My. KnioveBbIM KOMMNOHEHTOM CXEMbl
apnsieTca mMukpocxema UBA2021, npegHasHayeHHas Onsi ynpaereHusi KOMNakTHbIMKM M Tpyb4yaTbiMu
NIOMUHECLEHTHBIMM  Namnamu.  MuKpocxema - BbICOKOBOMbTHbIM ApaviBep, o6nagatoowmnn Bcemm
HeoOXOAMMbIMU DYHKLMAMWU ONS KOPPEKTHOTO YNpaBreHnsi npeasapuTenbHbIM HarpeBoOM, MOMKUIOM U
ropeHnem namnel. Kpome TOro, Mmkpocxema obecneuvmBaeT CABUI YPOBHA W ynpaerieHue (BKMOYeEHbI
OpariBep BEPXHErO nfeya n KoMNneHcauMoHHas obpaTHasa cBA3b) ABYMS MOLLHbIMY auckpeTHbiMn KMOIT-
TpaH3nctopamm PHX3NSOE, a Takke 3aimMTy OT EMKOCTHOrO pexuma.

OcCHOBHbIE MPENMYLLIECTBA - HA3Kast CTOMMOCTb U HEBONbLIOE YNCIO NepUEPUAHBIX ANTIEMEHTOB.
Pa6ota namnbl n SMPA genutca Ha 3 dasbl:

o [lpenBaputenbHbli Harpes

e [logxur

e [opeHue

PaccmoTpyM Bce dhasbl NOOYEPESHO.

Hwxe npuBeaeHbl ocuuriorpaMmMbl TOKa U HanpaXeHuda B NnamMne npu MCrnoJjib30BaHMWU 3NEKTPOHHOIO
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6annacta UBA2021.

Preheat - Ignition _ - Burn
- h Y41 .,
1T,

g ts2mv 3 .1 s 5Amy O STOPPEC

1 — Ulamp — HanpsxeHne Ha TaMIe
2 - Tlamp — Tox B IaMme

Puc. 8. Ocuunnorpammbl TOKa U HanpsbkeHUs B namne
BkntoyeHune

lMocne BkMNYEHMS BbINPSIMIEHHOE MUTaloLwwee HanpshkeHue noctynaet Ha BydepHbin koHaeHcaTop C4
Yyepe3 orpaHuuuTenb nyckoBbix 6GpockoB R1. bBydepHbin KkoHaeHcaTop CcrnaxueaeT nynbcauun
HanpshkeHus (YOBOEHHOW YacToTbl ceTun). PedynbTaT - BbICOKOEe NOCTOsiHHOe HanpsikeHue Vhv, koTopoe
nogaeTcsa Ha BXOA MOSTyMOCTOBOro MHBepTopa (cunosble koMnoHeHTbl TR1, TR2, L1, C7, namna C5 u
C6). MNpn BknoYeHUU koHAeHcaTopbl HU3Koro HanpsbkeHust C9, C10 u C13 3apsbkaloTcsl BbICOKUMM
HanpsikeHMeM 4epes pesnctopbl R2, R4, anektpoa namnsl u BbiBog 13 mukpocxembl UBA2021, kOTOpbIN
BHYTPEHHe cOeAuHEH C BbIBOAOM 5 BO Bpems pasbl BKMoYeHUs. Kak Torbko HanpsbkeHve VS Ha
koHaeHcatope C13 gocturaet 5.5 B, npouncxoamt cbpoc mukpocxembl UBA2021.

Mocne nepBoHavanbHOro cbpoca TpaHanctop TR2 oTkpbiBaetcs, a TR1 - 3akpbiBaeTca. bnarogaps
3TOMy, KOHZAEHCaTOp KOMMEHCaLUMOHHOW obpaTHoi cBA3M C12 3apsbkaetcs  4depe3  MeTnio
KoMreHcaunoHHoM obpaTHol cBs3n mukpocxembl UBA2021. [lanee HanpsbkeHue nutaHus VS pacteT u,
Korga oHo npesbiwaeT 12 B, cxema HayMHaeT reHepupoBaTb konebaHus. ToK MUMTaHUs MUKPOCXEMBI
yCcTaHaBnMBaeTcsi Ha ypoBHe 14 MA. Cuctema BxoguT B a3y NpeaBapuTENbHOIO Harpesa.

lMpumeuaHue. Cuctema cHabxeHa (yHKUMEN 3aluMTbl OT 3anycka npu OTCyTCTBytowen namne. [pu
OTCYTCTBWM 3MEKTPoAa Lenb NUTaHus paspbiBaeTcs.

dasa npeaBapuTenLHOro Harpesa

KMOTr-tpaH3nctopel TR1 n TR2 oTkpbliBaloTCca nonepemeHHo. B cpegHen Todke MocCTa BO3HMKaeT
nepemMeHHoe HanpshkeHue KBagpaTHow copmebl, namensioweecs ot 0 go Vhv. Craptosas 4actoTa - 98
kly. Mpmn atux ycnosusx cxema, obpasosaHHas D5, D6 n C8 napannensHo C10 moxeT B3ATb Ha cebs
PYHKUMIO NMUTAHUA HU3KUM HanpsbkeHWem OT Lenu nuTaHus npu 3anycke. B TeyeHue npumepHo 1:8.c
(BpemMsa npeaBapuTenbHOro Harpesa Tpre, 3agaetca koHaeHcaTopom C17 mn peauctopoM R7) cuctema
HaxoauTca B hase npeABapuUTeNbHOrO Harpesa, Korga KOHTPOnupyeTcs TOK arekTpoda namiblsJTo
no3sonseT 060oMM aneKTpoaaM namnbl pa3orpeBaTbCs B 3apaHee onpeaenieHHOM ONTUMAanbHOM Pexume.
PasorpeBatoTca aMUTUpYyOLWME 3NEKTPOAbl, U 3MEKTPOHbl B OONbLUMX KOMMYECTBaX SMUTUPYHOTCS B
namny. Tenepb nNamna nogxuraeTca NpyM HaMHOrO Goriee HWU3KOM HanpsKeHUWpTak YTO AfeKTpuyeckas
Harpyska Ha namny 1 cxemy CBOAUTCS K MUHUMYMY, YTO obecnevmBaeT A4ONTMIN CPOK CYXKObl namnebl.

MNocne Hayana reHepmpoBaHuna koneb6aHuii HebGonbLLION ﬂepeMeHHbIVI TOK HAQ4YMHAET TeYb Yepes3 CpeH
TOYKY MnOJlyMOCTa 4epes L1, C7 nu ANeKTpoabl JiaMmnbl. YacToTa NOCTENEHHO CHWKaeTed,~a TOK
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Bo3pacTaeT. CKOPOCTb YMEHbLUEHMS YacTOTbl 3agaeTcs koHaeHcaTtopom C14 M BHYTPEHHUM UCTOYHUKOM
TOoKa. YactoTa mepectaeT CHWXaTbCH, Korga OOCTUraeTcs onpederieHHoe NepeMeEHHOEe HanpsXeHne Ha
peauctopax npegsaputensHoro Harpesa R5 u R6, npumepHo yepe3 3 Mc nocne BktodeHud. Tenepb
UBA2021 ynpaBnseT nepemMeHHbIM TOKOM 4epe3 9reKkTpodbl, M3Mepsis MNadeHWUe HanpshkeHus Ha
pesnctopax R5 u R6.

Bo Bpems Bcero npeaBapuTeNnbHOrO Harpeea YyactoTa NoflyMOCTa HaMHOTO BbILIE PE30HAHCHOM YacToThl
L1 n C7 (55.6 k'), Tak 4yTO HanpsbkeHne Ha C7 siBNSeTCA JOCTAaTOYHO HU3KMM U He MO3BOJSISIET Nnamne
3axeubcs. Ecnn HanpsikeHne OyageT BbLICOKMM, Namna 3aropuTcsl CIULLKOM paHo, YTO npuBeaeT K
no4vyepHeHUo ee KOHLOB. 3T1oT CbeHOMeH Ha3blBaeTCd X0J104HbIM NOOXUTOM.

HomuHan 6annactHom cnvpanu L1 onpegensietca HeobxoguMblM TOKOM namnbl, eMkocTelo C7 wu
pabouyeli yacToTon B hase ropeHusi. BennumHa mmHumanesHon emkoctn C7 3aBucuT oT L1 1 HanpskeHus,
nMpyv KOTOPOM flaMna OCTaeTCs He 3a)oKeHHOW npu 3adaHHOM TOKe NpeABapuTENbHOrO Harpesa U
MUHMManbHOM HanpsbkeHun cetu. B pesynbTtate koHgeHcaTop C7 = 8.2 HO obecneunBaeT Havnydline
XapaKkTepucTuku npegsapuTenbHOro Harpesa.

da3za nogxura

Mo ncreveHun BpemeHu npeasaputenbHoro Harpesa UBA2021 cHUXaeT 4acToTy NonymMocTa 10 HUXHEro
nopora f,(39 «kly). CKOPOCTb YMEHbLUEHWST YacTOTbl CelYac HaMHOTO HwXke, 4eM B ase
npegBapuTenbHOro Harpeea. YactoTa nepeknodeHns npubnmxaeTcs K pe3oHaHCHOW YacToTe KOHTYpa,
obpasoBaHHoro L1, C7 u oanekTtpogamu namnbl, Ha KOTOPOW COMPOTUBIIEHWE OBIOKMPYIOLLNX
KOHAEeHCcaTopoB ANns noctosiHHoro Toka C5 u C6 posonmbHO mano. B xydwem cnyyvae HanpshkeHue
3axuratua namnbl TDL58W npu Huskonm Temnepatype coctasnsdet 600 B. KomBuHauma GannacTtHou
cnupanm L1 un koHgeHcatopa C7 Bbibupaetcs Takum oBpasom, 4TOObl HampsikeHue Ha namne
npeBbiWano AaHHbIM BEPXHUIN YpOBeHb. HanpsikeHve 3axuraHusa namnbl onpegensiet MakcumarbHoe
3HaveHne C7 npu 3agaHHOM 3HadeHun L1 umcxops u3 HuxHen yactotbl fb mukpocxemsr UBA2021.
HwxkHaa vacTtota f, 3agaetcs pesuctopom R7 u koHgeHcaTopamu C15/C16. MakcumanbHoe Bpemsi
nomxura coctasnseT 1.7 ¢ (15/16 ot Tpre) n sagaetca C17 n R7. UBA2021 moxeT nepexoauTb K ase
ropeHus ABymsa cnocobamu:

e Ecnu vactota f, He JoCTWrHyTa, Mepexop OCYLLECTBNAETCH MO UCTEYEHUM MaKCMMasibHOro
BpeMeHu nomxura Tig,
e [lo pocTwxkeHun yacTtoThl f,

da3za ropeHus

B ase ropeHusa vactota obbiMHO nagaeT go f, (39 klu), koTopas uvcnonb3yeTcsa B KadecTse
HOMUWHanbHOM paboyel dactoTbl. OgHako, cxema paspaboTaHa Takum obpa3om, 4YTOoObl MCMOoNb30BaTh
ynpexgatulee ynpasneHne UBA2021, Tak 4TO YacToTa 3aBUCUT OT TOKa Yepes BbiBo4 13 MUKpOCXeMbI.
YnpexgatoLlee ynpaBreHne akTMBUpYyeTCs No AOCTUXKEHUN YaCTOTb! fp.

B dase BkntoveHus kKoHAeHcaTopbl HM3KOro HanpsbkeHust C9, C10 u C13 3apshkatoTcs BbICOKMM
HanpsbkeHnem Vi, Yepes pesuctopbl R2, R4, anektpoa namnbl M BbiBog 13 mukpocxembl UBA2021,
KOTOpbIAN BHYTPEHHE coeauHeH ¢ BbiBOAOM 5. B hase ropeHus BbiBoag 13 coeanHseTcs B BbIBOAOM 8.
Tenepb TOK 4epe3 pesuctopbl R2 n R4 wncnonb3dyetca Ana nonydeHus WHgpopmaumm ana uenm
ynpexgawwero ynpasneHusi, 4tobbl ynpaBnATb 4YacTOTOW  nepeknoyeHus nonymocta.  OH
NpoNopUMOHaneH aMmnnmTyge BbINPAMIEHHOro HanpshkeHusa cetn V. Mynbcauun cetn (100 - 120 M)
dunbTpytoTca koHgeHcatopom C17. B pesynbTate MOLWHOCTb namnbl ocTaeTcs bornee unu MeHee
NMOCTOSIHHOM MpWU U3MEHEHUN HanpsxkeHus ceTn B gmanasoHe 200 - 260 B. MNapameTpbl npuBegdeHsbl. B
Tabnuue 1.
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Tabnuua 1. HanpsikeHne B CETU M MOLLHOCTb B flaMmne

#/mains [V] Pmains [W]%Iamp [W] f] [%]

200 52.0 476 92 |
210 535 48.9 91 |
220 54.4 49.6 91
|
|
|

230 55.0 50.0 91
240 55.4 50.2 91
250 55.6 50.3 91
260 55.8 50.3 90

rA€ Vmains - HanpsbkeHne ceTu, Pmans - MOLHOCTb, NOTpeGnsemas oT cet, Pamp -MOLWHOCTE M3NyYeHust

r

namnsil, r] - KnpAd.

Ha vactotax Bbiwe 10 k'Y namny MOXHO paccMaTpuBaTth, Kak pe3NCTUBHYH Harpysky. OddeKkTMBHOCTb
namnbl Ha YactoTax Bbiwe 10 kly 3Ha4YMTENbHO BO3pacTaeT Mo CPaBHEHMIO C namnamu, pabotarwmmm
Ha vyacTtoTe 50 - 60 'y. 310 03HavaeT, Yyto Nnamna TDL58W notpebnstowan 50 BT Ha BbICOKOW YacToTe
JaeT CTOJbKO e cBeTa, ckonbko namna TDL58W, notpebnsatowasg 58 BT Ha yactoTte 50 - 60 Iy,

3awumTa

Ona 3awutel cxembl OT neperpy3ok B mukpocxemy UBA2021 BcTpoeHa cxema 3aluTbl OT €MKOCTHOMO
pexuma. [JaHHaa 3awuTa akTmBHa B pasax nogkura v ropeHus. Ana storo UBA2021 aHanusupyet
YCINOBUS NEPEKITIOYEHNS MPU HYINIEBOM HaMNpPsLKEHUN NPU KaXXOOM LMKE NepeknyeHun nonymMmocra. 310
JenaeTca NOCpeacTBOM OTCrexmBaHusa HanpsbkeHna depe3 R5 m R6. Ecnn HanpskeHne B MOMEHT
BkMtoveHnsa TR2 Hmke 20 MB, 3T0 3HauMT, 4TO cxeMa paboTaeT B EMKOCTHOM PEXUME.

Mpn obHapyxeHnn emkocTHoro pexuma UBA2021 noBblwaeT 4acToTy nepeknoveHnsa. CKopocTb
MOBbILLEHMS YAaCTOTbl HAMHOIO BbILLE, YEM CKOPOCTb CHVDKEHWS] BO BpEMS NpedBapuTENbHOIO Harpesa u
nomxkura. B pesynbtate, yactota nepekniovyeHns NOAHMMAaEeTCs Bbile Pe30HAHCHOW 4acTtoTbl. Ecrnm
E€MKOCTHON pexum 6bonblie He OBHapyXMBaeTCsl, YacToTa OnyckaeTCs A0 4acToTbl ynpexgaloLero
ynpaBneHus. 3awmTa oT yganeHus namnbl BKMOYeHa B Lenb HU3KOBOMbTHOrO nutaHua UBA2021. Ecnn
yaanuTb namny, nepemeHHoe HanpsbkeHne Ha C6 Byaet paBHO 0, Tak YTO HM3KOE HanpsiKeHWe NUTaHus
Ha UBA2021 ucdesHet. Korga 6ygeT yctaHoBneHa HoBasi namna, cxema 3apaboTtaeTt BHOBb. [pu aToM
HeT HeoBXOAMMOCTM BbIKMOYaTb 6annacTHyo Cxemy.

HakoHeu, cxema He 3anyckaeTcsa npu oTCyTCTBylOWen namne. B aton cutyauuu nyckoson pesuctop R4
OTKIMIOYEH OT HanpskeHns V.

CunoBble KOMMOHEHTbI

MpumeHsieTcss koHaeHcaTop C4 cepum ASH-ELB 043, cneumanbHo paspaboTaHHbii ans GannactoB
3MEKTPOHHbIX Namn, co cpokom akcnnyatauum 15 000 vacoe npu 85°C. KMOII-TpaH3aucTopsl
npumeHsitotca cepun PHX3N5S0E. bnarogaps MCnonb3oBaHUIO NPUHLMNA NEPEKNIOYEHNSA MPU HYFIEBOM
HanpsbkeHun noTepu Ha nepeknodeHne apyx KMOTII-TpaH3ncTopoB cBegeHbl K MUHMMyMy. [loTepu
MOLLIHOCTU - 3TO, FMaBHbIM 06pa3om, NoTepM Ha NPOBOAMMOCTb. [1pn 3TOM yCTPOMCTBA HarpeBalTcs, B
3aBMCUMOCTU OT TepMoconpoTusneHus Rth u conpoTuBneHus cTtok-uctok Rds,on. nantenbHocTb a3
npeaBapuTeNbHOrO Harpesa W nogxura AOBOMbHO Mana, Tak 4to Bblbop TunaKMOII-TpaH3aucTopa
onpegensieTcd TOKOM B 6annacTHOW KaTyLlke WHOYKTUBHOCTU B dase ropeHus. TpaHsmcTtop PHX3NS0E
noctaensietcs B kopnyce SOT186A, Ero napameTtpbl VDSS = 500 B 1 Rds,on < 3.0m.

bannactHaa kaTywka WHAYKTMBHOCTM L1 uHAyKkTMBHOCTBIO 1 MIH CKOHCTpyMpoBaHa Ans pabotbl C
MUKOBbLIM TOKOM Moxura go 2.5 A, Tak 4TO CUCTEMY MOXHO MCMONb30oBaTh 6e3 3aUTHOro 3a3eMeHus.
MpumeHsieTcs kaTyLwwka ¢ cepaedHnkom E25/13/7, matepuan cepaeynunka 3C85.
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KongeHcatop C7 emkoctbto 8.2 n® tuna KP/MMKP 376 cKOHCTpyupoBaH Ans paboTbl C BbICOKON
CKOpPOCTbIO M3MeHeHus HanpsbkeHus (dV/dt) npm Bbicokom 4actoTe cnegoBaHWst MMNynbcoB. OH
paccunTaH Ha HanpsXXeHue nuk-nuk go 1700 B.

BbiBog 13 HanmcaHHoro Bblwe: Mukpocxema UBA2021 aBndetca onTMmarnbHbIM - ApaniBEPOM
NOMUHECLEeHTHbIX Nnamn. OHa Hepoporasi, TpebyeT HebonbOro KonmMyecTBa BHELUHMX 3MEMEHTOB,
HagexHa n obecneynBaeT onTUManbHbIA PEXUM PaboThbl IIOMUHECLLEHTHONM NTamnbl.

Bnagumup 3axapos,
Komnanusa Famma Cankr-IeTepOypr

CnpaBo4Hasi Hdopmauus

HeKOTOpre XapakKTepnctukn npmMmeHAeMbIX
NMCTOHYHUKOB CBETaA U NUX

B3dNMMO3aMEHAEMOCTb B CBETUJTIbHUKAaX

Namnbl HakanMBaHuA

CxematunyHoe | Lokonb | MowHocTb, | Tok, A | M3rotoButens | YcnosHoe MoTok, | Pabouee
n3obpaxeHue BT obo3HavyeHne | nm NoJIoXXeHne
i E27 40 0,18 OSRAM CLAS A FR | 420 JIIOBOE
(HL—,:/_} ~| SYLVANIA | 40 415
—\; 2 GE GLS Clear | 300
' B.A.B.C. 40W230V 430
40A1
B 220-230-40
60 0,27 OSRAM CLAS A FR| 710
SYLVANIA 60 710
GE GLS Clear | 540
B.A.B.C. 60W230V 730
60A1
B 220-230-60
75 0,34 OSRAM CLAS A FR | 940
SYLVANIA 75 925
GE GLS Clear | 730
B.A.B.C. 75W230V 960
75A1
b 220-230-75
100 0,45 OSRAM CLAS A FR | 1360
SYLVANIA 100 1340
GE GLS Clear | 1080
B.A.B.C. 100W230V 1380
100A1
b 220-230-
100
E40 300 1,3 OSRAM SPC.A CL300 | 5000
SYLVANIA Normal 300W | 4510
GE 300A1/CL/E40 | 4850
B.A.B.C. PH 220-240- 4800
300
500 2,2 OSRAM SPC.A CL500+ 8400
SYLVANIA Normal 500W-| 8450
B.A.B.C. PH 215-225-.| 8400
500-1
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FanoreHHble NamMmnbl HakanMBaHusA

CxematunyHoe Llokonb | MowHocTb, | Tok, | U3rotoBuTtens | YcnosHoe MoTok, | Pabouee
n3obpaxeHue BT A 0603HaveHne nm NonoXXeHue
== G53 35-100 - Philips ALUline Pro 111 | 600- JIOBOE
OSRAM HALOSPOT 111 2200
600-
2200
E27 50 - Philips PAR 20S | 950
OSRAM HALOPAR 20 FL | 900
SYLVANIA HI SPOT 80 50W | 900
GE 50PAR25/230/FL | 850
75 - Philips PAR 30S | 1575
OSRAM HALOPAR 30 FL | 1450
SYLVANIA HI SPOT 9575 | 1450
GE 75PAR30/230/FL | 1350
100 - Philips PAR 30S | 2200
SYLVANIA HI SPOT 10005 | 2100
GE 100PAR30/230/FL | 2000
GY6.35 | 100 - Philips CAPCULEIline Pro | 2200
= r SYLVANIA | Axial 12V/100W | 2100
GE M28/Q100 2000
. GU5.3 | 50 - Philips Diamondline Pro | 950
o | OSRAM 14671/112V 900
- SYLVANIA 41871WFL 900
GE Superia50 EXN | 850
12V/50W
EXT/CG code
20872
E27 120 - OSRAM CONC PAR38 FL | 2600
.:[(HII SYLVANIA 120 2550
| GE PAR38 2300
120PAR38/FL
KomnakTHble NtoMMHECLEeHTHbIe namnbl
CxemaTu4yHoe Llokonb | MowHocTb, | Tok, | M3rotosuten | YcnosHoe Moto | Pabouee
n3obpaxeHue Bt A b 0003Ha4eHne K, M | nonoxeHwne
G23 9 0,17 | Philips PL-S 9W | 600 JIIOBOE
OSRAM DULUX S 9W (| 600
E SYLVANIA Lynx-S 9W [ 600
GE FIOBX 600
11 0,15 | Philips MASTER  PL-S | 900
OSRAM 11W 900
SYLVANIA DULUX S 11W | 900
GE Lynx-S 11W | 900
F11BX
2G11 18 0,375 | Philips PL-L18W 1200
OSRAM DULUX L 18W | 1200
- SYLVANIA Lynx-L 18W | 1200
H_E GE F18BX 1250
B.A.B.C. KI18 1200
36 0,435 | Philips PL-L36W 2900
OSRAM DULUX L 36W | 2900
SYLVANIA Lynx-L 36W | 2900
GE F36BX 2900
B.A.B.C. KI136 2900
55 0,55 | Philips PL-L55W 4800
OSRAM DULUX L ‘55W | 4800
SYLVANIA Lynx-LE 55Wi|4800
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GE F55BX 4850
G24d-1 | 13 0,175 | Philips PL-C13W 900
OSRAM DULUX D 13W | 900
? SYLVANIA | Lynx-D 13w | 900
lj‘ —— GE F13BXT4 900
3 [G2ad2 |18 0,22 | Philips PL-C18W 1200
OSRAM DULUX D 18W [ 1200
SYLVANIA |Lynx-D  18W | 1200
GE F18BXT4 1200
G24d-3 | 26 0,325 | Philips PL-C26W 1800
OSRAM DULUX D 26W | 1800
SYLVANIA |Lynx-D  26W | 1800
GE F26BXT4 1710
G24q-1 | 13 0,165 | Philips PL-C13W 900
OSRAM DULUX D/E 13W | 900
g — SYLVANIA  |Lynx-DE  13W | 900
§ E— GE F13DBX 900
G24q-2 | 18 0,21 | Philips PL-C18W 1200
OSRAM DULUX D/E 18W | 1200
SYLVANIA | Lynx-DE  18W | 1200
GE F18DBX 1200
G24q-3 | 26 0,3 | Philips PL-C26W 1800
OSRAM DULUX D/E 26W | 1800
SYLVANIA | Lynx-DE  26W | 1800
GE F26DBX 1710
GX24q | 32 0,32 | Philips PL-T 32W | 2400
-3 OSRAM DULUX TE 32W | 2400
SYLVANIA | Lynx-TE ~ 32W | 2400
GE F32TBX 2200
GX24q | 42 0,32 | Philips PL-T 42W | 3200
-4 OSRAM DULUX TE 42W | 3200
SYLVANIA | Lynx-TE  42W | 3200
GE F42TBX 3200
G10q |22 04 | Philips TL-E 22W | 1250
- OSRAM L22wW 1350
4 Y SYLVANIA | FC22wW 1200
N GE FC8T9 1000
32 0,45 | Philips TL-E 32W | 2050
OSRAM L32wW 2050
SYLVANIA | FC32w 1700
GE FC12T9 1825
E27 | 15 0,12 | Philips Master PL 15W | 875
OSRAM DULUX EL LL |900
a = SYLVANIA | 15W 900
GE Mini-Linx T | 900
B.AB.C. 15W/E27 900
FLE15TBXSP
KN315-6
21 0,135 | OSRAM DULUX EL ECO | 1200
21W
23 0,18 | Philips Master PL 23W | 1485
OSRAM DULUX EL LL | 1500
SYLVANIA | 23W 1500
GE Mini-Linx T.| 1500
B.AB.C. 23W/E27 1500
FLE23TBXSP
KN923-6

60
© JneKTpPOHHaA INeKTpoTexHu4yeckasa buonumoreka — www.electrolibrary.info



http://www.electrolibrary.info/
http://www.electrolibrary.info/
http://www.electrolibrary.info/

OneKkTpoHHbIN XypHan “A anekTpuk!” Boinyck #18 (aekabpb 2009 r.)

INuHenHbIe NnoMUHecUeHTHbIe namnbl (T5) & 16 mm

CxemaTtuyHoe | Llokonb MoLHocCTb, Tok, M3rotoButenb YcnoBHoe MoTok,
n3obpaxeHue Bt A 0603Ha4yeHne | nm
G5 4 0,17 | Philips TL4W/33 140
I S OSRAM L4W 120
SYLVANIA F4W 140
GE F4 150
6 0,16 | Philips TL6W/35 260
OSRAM L6W 240
SYLVANIA FeW 280
GE F6 260
8 0,15 | Philips TL8W/35 380
OSRAM L8W 330
SYLVANIA F8W 400
GE F8 380
14 0,17 | Philips TL5 HE 14W | 1100
OSRAM FH14W 1200
SYLVANIA FHE14W 1250
GE F14W 1350
28 0,17 | Philips TL5 HE 28W | 2600
OSRAM FH28W 2600
SYLVANIA FHE28W 2700
GE F28W 2900
35 0,175 | Philips TL5 HE 35W | 3300
OSRAM FH35W 3300
SYLVANIA FHE35W 3400
GE F35W 3650

NuHenHble ntoMuHecUeHTHbIe namnbl (T8) & 26 mm

CxemaTtuyHoe Lokonb | MowHocTb, | Tok, | N3roToBuTtens | YcnosHoe MNoToK,
n3obpaxeHune BT A 0003Ha4eHre | nNm
G13 15 0,33 | Philips TL-D15W 900

OSRAM L15W 950

ﬂ ¥ ¥ SYLVANIA F15W 900
GE F15 850

18 0,36 | Philips TL-D18W 1100

OSRAM L18W 1300

SYLVANIA F18W 1100

GE F18 1150

B.A.B.C. J1618 1060

36 0,44 | Philips TL-D36W 2975

OSRAM L36W 3250

SYLVANIAv F36Wv 2600

GE F36 2600

58 0,67 | Philips TL-D58W 4600

OSRAM L58W 5200

SYLVANIA F58W 4600

GE F58 4600
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PTYTHbIe naMnbl BbICOKOIro gaBreHuns

CxemaTtuyHoe Llokonb | MowHocTb, | Tok, | N3rotoBuTens | YcnoBHoe MoTok,
n3obpaxeHue Bt A 0603Ha4YeHne nm
E27 80 0,8 | Philips HPL-N 80W | 4000
m——, OSRAM HQL 80 | 3400
T ™ SYLVANIA HSL-BW 80W | 3800
Gl ]:[ ) GE HBONDX 4000
B e B.A.B.C. OPN80 3400
125 1,15 | Philips HPL-N 125W | 6800
OSRAM HQL 125 | 5700
SYLVANIA HSL-BW 125W | 6300
GE H125NDX 6500
B.A.B.C. OPN125 6000
E40 250 2,1 Philips HPL N 250 HG | 12700
OSRAM HQL 250 | 13000
SYLVANIA HSL-BW250W | 13000
GE B.A.B.C. H250ST/25MIH | 13000
OPN 250 13200
400 3,25 | Philips HPL N 400 HG | 22000
OSRAM HQL 400 | 22000
SYLVANIA HSL-BW400W | 22000
GE H250ST/40MIH | 13000
B.A.B.C. AP 400 23700
MeTannoranoreHHble namnbl
CxemaTtunyHoe Uokonb | MowHocTb, | Tok, | N3rotoBuTtens | YcnosHoe MoTok,
n3obpaxeHue BT A 0003Ha4eHne nm
G12 70 1 Philips CDM-T 70W | 6600
OSRAM HCI-T 70 | 6700
SYLVANIA CMI-T 70W | 6000
GE ARC70tt 5500
Toneko pns 150 1.8 | Philips CDM-T _150W | 14000
3AKPLIThIX OSRAM HCI-T 150 | 14500
SYLVANIA CMI-T 150W | 13000
CBETUNLHMKOB GE ARC150/T 12000
T G8.5 70 0,98 | Philips CDM-TC 70W | 6400
E—:’j OSRAM HCI-TC70 6900
SYLVANIA CMI-TC  70W | 6200
Tonsko ki GE CMH70 6000
JAKPLITEEX
CEETUNBEHHWKOB
GX8.5 | 35 0,53 | Philips Master  Color | 3300
OSRAM CDM-R111 3100
1 35W
y HCI-R111 35
g 70 0,88 | Philips Master  Color | 6400
OSRAM CDM-R111 6900
70W
HCI-R111 70
RX7s 70 1 Philips MHN=Pro  TD | 5700
OSRAM 70W 5000
SYLVANIA HQI-TS 70 | 5400
GE HSI-TD / 70W | 5500
ARC70
RX7s- | 150 1,8 | Philipsv MHN-Pro TD | 12900
24 OSRAM 150Wv. HQI-TS [711000
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SYLVANIA 150 11000
HDi———iqE GE HSI-TD 150W | 12000
ARC150
Tonsko ona
JAKPLITEIX
CB2TUNEHWKOB
E40 250 3 OSRAM HQI-T 250 | 20000
L—:H] '\I SYLVANIA HSI-T 250 20000
= A 400 3,4 | Philips HPI-T Plus 400 | 35000
OSRAM HQI-T 400 | 34000
Toneko ANA SYLVANIA HSI-THX 400W | 36000
3dKPBITBIX GE ARC400/T 35000
CBeTH/IbHMKOB B.A.B.C. [OPW 400-6 33000
E27 70 1 Philips CDO-ET 70W | 5600
———— OSRAM HQI-E70 5200
i ™~ SYLVANIA HSI-MP 70 CO | 5200
T ) GE CMH70/E 6000
b S f*‘“f E40 150 1,8 | OSRAM HQI-E150 11400
SYLVANIA HSI-MP150 12500
250 3 OSRAM HQI-E 250 | 17000
SYLVANIA HSI-SX 250W 20000
400 3,4 | SYLVANIA HSI-HX 400W | 35200
3,4 | Philips HPI Plus 400 | 32500
34 | GE BU 32000
3,5 | OSRAM KRC400/D/VBU | 31000
HQI-E 400
C:EE“E:? Kabenb | 1000 9,6 | OSRAM HQI-TS 90000
o — & 1000/D/S
2000 11,3 | Philips MHN-SBPro 200000
Tonsko anga OSRAM 2000W 200000
3AKPLITLIX SYLVANIA HQI-TS 200000
2000/D/S
CBBTUNEHUKOB HSI-TD
2000W/D
HatpuneBble namnbl BbICOKOro gaBneHus
CxemaTtunyHoe Lokonb | MowHocTb, | Tok, | A3rotoBuTtens | YcnosHoe MoTok,
n3obpaxeHue BT A 0003Ha4yeHue | nNm
EnT T RX7s 70 1 OSRAM NAV-TS 70 | 6800
SUPER 4Y
Toneko ansd RX7s- | 150 1,8 | OSRAM NAV-TS 150 | 15000
3aKPbITHIX 24 SUPER 4Y
CEETHNBHHUKOR
E40 250 3 Philips SON-T Pro | 28000
OSRAM 250W 27000
'”ll'llfi'Jl_l'_i_‘_ “‘- SYLVANIA NAV-T 250 | 28000
oy GE SHP-T 250 W | 27500
B.A.B.C. LU250/T/40 24000
MIH
OHaT 250
400 4,4 | Philips SON-T Pro | 48000
OSRAM 400W 48000
SYLVANIA NAV-T 400 | 48000
GE SHP-T 400 W | 50000
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B.A.B.C. LU400/T/40 | 47500
MIH
OHaT 400
600 58 | Philips Master SON-T | 87500v
OSRAM PIA PLUS 600 | 90000
SYLVANIA | PLANTASTAR | 90000
GE 600 90000
SHP-TS 600W
LU
600/HO/T/40
MIH
E27 70 0,98 | Philips SON Pro | 5600
o OSRAM 70W-E 5600
- ™ SYLVANIAV | NAV-E  70/E | 6000
I ‘ ) GE SHP-S  70W | 6000
T B.AB.C. LU  70/90/D | 5600
OHaMT 70
E40 150 1,8 | Philips SON Pro | 14500
OSRAM 150W-E 14000
SYLVANIA | NAV-E 150 | 15500
GE SHP-S 150W | 15000
LU 150
250 3 | Philips SON Pro | 27000
OSRAM 250W 25000
SYLVANIA | NAV-E 250 | 26000
GE SHP  250W | 27500
LU250/T/40
MIH
400 4,45 | Philips SON Pro | 48000
OSRAM 400W 47000
SYLVANIA | NAV-E 400 | 47000
GE SHP  400W | 50000
LU400/T/40
MIH
400 4,6 | Pechnakc OHa3 400-1 | 46000
GX12- [ 100 1,1 | Philips SDW-TG 4900
:li@ 1 100W
Toneko ang
AKPBITHIX
CBETUNLHUKOB
Pabouune nonoxeHusi namn
@ ‘@ e
H-I_ .':‘_ :'.--_|I \
P15 P20 P 30 P 45 H 15

[ ] Donyctumoe I Heponyctumoe

UcTtoyHuk: http://www rif.su/
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[MaBHbIN pegakTop 6ecnnaTHOro ANEKTPOHHOIO 3MNEKTPOTEXHNYECKOro XypHana
«A anekTpuk!»

MoBHbIN AHaOpen Bnagnmuposuny
MpenogaBatesnb [OMENbLCKOro rocy4apCTBEHHOIo NOSIMTEXHUYECKOro Konnegxka
C 2005 roga co3gato 1 npoasurato CanTbl 3NEKTPOTEXHNYECKON TEMATUKM.

ABTOp MOYTOBOM pacCCbIIKM «IMEKTPOTeXHUYeckKas 3sHuuknoneausa», psga
crtaten, nybnmkaunin n aneKTPOHHbIX KHUT.

Mowu aBTOPCKUE 3JTIEKTPOHHbIE KHUTU:

«Bce, 4TO Kaxabin KBanNUMUUUPOBAHHbLIN JNEKTPUK OOIMKEeH 3HaTb Mpo
3NEeKTPOMarHUTHbIE pene, nyckatenn n KOHTakTopbI»

OneKTpoHHas  kHuMra «Bce, 4TO  Kaxabli
KBanNnUUUNPOBaHHbIA 3MNEKTPUK LOSMKEH 3HaTb
NPpO 3reKTpOMarHUTHble pene, nyckatenu wu
KOHTaKTOpbI» HanMcaHa Ha OCHOBE MOWX CTaTew,
onybnukoBaHHbIX paHee Ha canTe «llkona ansa
aNneKTpuKar»

B kHure paccmoTpeHbl YCTPOMCTBO, NPUHUMMN
AencTeus, TeXHU4eckmne XapaKTepuUCTUKN,
npaBuna Bblbopa, ocobeHHocTM B pabote u
NPUHLMNbBI Hanagku aKkcnnyaraumm 9NEeKTPOMarHUTHbIX annapaTtoB
ANCTAHUMOHHOIO  YMpaBrieHUsi:  OMEKTPOMarHWTHbIX — pene,  nyckatenen,
KOHTaKTOPOB, WCMOMHUTESNIbHBIX W  TPY30NOABLEMHbBIX ONIEKTPOMArHUTOB W
3NEKTPOMarHUTHbIX MyqT.

AR R R R R R R R e h R e R N A i n

CkayaTb 3Ty 3NIEKTPOHHYIO KHUTY MOXHO, Nepenasi No CCbifike

http://www.electrolibrary.info/books/contactors.htm
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«UHTepHeT Ana aneKkTpuka»

fpe Hantu B WHTepHeTe  cneumanucTy-afekTpuKky
y3KOTEMaTUYECKYHO NHOpMaLMIO.

Cepus
"lNyTeBoauTenb No anekTpoTexHudyeckomy NHTepHeTy".

WHTEPHET ANA
SNEKTPUKA

e

B kHure ocsellatoTCsi BOMPOCHI MOUCKA U MPUMEHEHUSN
nHpopmaumm B WNHTepHeT B

3MEKTPOTEXHUKE
anekTpoaHepreTuke. daktnyeckn kHura "VIHTepHeT ans

2

[=

n £
C

e

anekTpuka" 9TO CMNPaBOYHUK MO WHGPOPMALMOHHBLIM <

3MNEKTPOTEXHMYECKNM pecypcam Kak PyCCKOSI3bIMHOro, Tak
N aHrnosi3bl4Horo MHTepHeTa.

&

-

P T
-

-

-

-

OTa KHura paccynTtaHa, Kak Ha HOBU4YKOB, TaK N Ha I'IpOCbeCCI/IOHaJ'IOB.

CkayaTb 3MEeKTPOHHYIO KHUTY "VIHTEpHET AN1s 9neKkTpmuka" MOXHO 34echb:

http://www.electrolibrary.info/main/webelectrik.htm
KoHTakThI

e-mail: electroby@mail.ru

WWW: http://electrolibrary.info

http://electrolibrary.info/electrik.htm - Bce npeabigywine Homepa 6ecnnatHoro
3IIeKTPOHHOI0 XypHana «H anekTpuk!»

http://electricalschool.info/ - LLikona ansa anektpuka

Ckopo Hosbin 'oa!
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