OreKTPOHMKa
AneMeHTbI ONTOJNEKTPOHUKHU

OnToanekTpoHHbIe nNpUbopbl MpedHasHadeHbl ONA npeobpas3oBaHMsA  SNEKTPUYECKOW SHeprun B
ONEeKTPOMarHUTHOE MU3Ny4YeHne B BUAMMOM, WHMPaKpacHOM U ynbTpaduoneToBoM aAuanasoHe (B
ONTUYECKOM amnanasoHe) n obpaTHo.

Ha npakTuke LMpOoKo NPUMEHSIIOT:

- UICTOYHUK U3NydeHust (M3nydatenm);

- NPUEMHUKN M3ny4eHus (poTonpuemMHmnKmn);

- ONTPOHbI (COMETaHME UCTOYHUKOB U (POTOMPUEMHUKOB U3NYYEHUS).

OCHOBHble JOCTOMHCTBA OMNTO3NEKTPOHHbLIX NPMOOpPOB
Npu Nony4eHun u nepegade MHopmauun:

1. Bbicokad uvHGOpMauuOHHAA €MKOCTb OMNTUYECKUX KaHanoB nepegadn uHpopmauum
(cBSI3aHO C BOMbLWNMM NCNOSNb3yeMbIMW YacToTaMun);

2. ManbBaHM4Yeckasi pasBsi3ka MCTOYHMKOB M MPUEMHUKOB WU3IYyYEHUS Yepe3 OMTUYECKUN
KaHan MoryT OblTb COeOWHEHbl Lenu, KOTopble 3neKkTpuyeckn (MpoBoaaMu) COEAUHUTb
Henb3s;

3. OgHoHanpaBneHHOCTb WMH(POPMALMOHHOIO MOTOKAa — OTCYTCTBUE BIUSIHUS MPUEMHUKA
N3MyYEeHUs1 Ha UCTOYHUK U3NYYEeHNS;

4. Bbicokasi MNOMEXO3alUULLEHHOCTb (3@ CYET ranbBaHUMYECKOW pasBs3kn) — He
BOCMPUMMYNBOCTb OMNTUYECKUX KaHaMOB K 3NEKTPOMarHUTHbIM MOMSIM.




McTOYHUKMN n3ryvyeHus

NPV NPOMYCKaHUN Yepes HEro areKTPUYEcKoro Toka.

CeeTouznyvarwwmn auopa (ceetoauon) — NoaNynpoBOAHMKOBLIA NpUBOP, N3nydarLwmii HEKOrepeHTHbIN CBET
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MpuHUMN gencrTeuns
Mpn npoTekaHun 4epe3 p-n-nepexon
NPSAMOro 3NeKTPUYECKOro ToKa NPONCXOANT
peKoMOMHaUNS HOCUTENEN: 3NEKTPOHOB U
AObIPOK, CONpoBOXAalLWaacs U3ny4yeHnem
d>OTOHOB.

He BCce nonynpoBOgHMKM CNOCOBHLI
ncnyckatb CBET Mpu pekoMbuHaumm
HocUTeneun, No3ToOMy repmMaHun N KpeEMHUMN
He UCNosib3yT ANA co3gaHnA
CBETOOMOOO0B.

MHdPaKpaCHOro anarnasoHa.

NprUBopLl

OceeTUTENLHLIE

B coBpemeHHbIX cBeToauoaax npumeHsaT GaAs, InP 1 gpyrne nosnynpoBO4HUKM.
LiBeT cBeyeHus ceeTogmoaa onpenensaercd XMMmM4yeCckMM COCTaBOM UCMOS1b3yeMOoro
nonynpoBogHuKa. M3ameHasa XmMm4eckn coctaB NnosiynpoBOAHMKA, MOXHO Cco3aBaTh
CBETOANOAbI ANS BCEBO3MOXHbLIX ONVH BOMH OT YNbTpadoMoneToBoro 40 cpeaHero

Mepegaya
ABHHBIX

MHaukaTops
B annaparype

CeaToanoaHble
aKpaHs!

CeeToguoabl




Mcnonb3oBaHMe cBeToanonoB

I (k)
HekoTopble anekTpuyeckme napameTpsbl
(eT¥FY, .
- CBETOANOO0B:
Upp = 2-4B;
lnp = BECATKY MA;
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OCHOBHbI€e ArieKTpunyeckune napameTpbl cBetogmnoaoB

Vr[2]

Fonward Voltage

High Efficiency Red 2

25 v IF=20mA

Absolute Maximum Rating

Tunoboe 3raveHue V= 2B,
MAKEUMAAPHOE 2.5 nou mmoke IF = 20MA

}s at TA=25°C

Parameter

High Efficiency Red Units

Puoweer dissipation

75

mv

DC Forward Current ap A
Peak Forward Current [1] 160 \ A
Revarse Valtage ; / 5 \\ v
MAKCUMAADHOE MAKCUMAABHBIT  MAKCUMAABHBI
odpamHoe uMngMu:-chﬁ hﬂﬂh’lﬂfHHHﬁ
HanpsaxeHue npamoii mox npamoil mok

3KcrnnyamayuoHHble U npedesibHO — AornycmumMblie
napamempsbl
Kingbright usz Datasheet

KpacHo20

ceemoouolda

upmbl

MUHUMAABHOE
HanpsixeHue, npu
Komopom cBemoduod FORWARD VOLTAGE

HauuHaegm cBemumecs

MpsiMoe HanpsbkeHWe Ha cBeToguode Mnpu
3a4aHHOM 3Ha4yeHun npsiMoro Toka — U

MakcumanbHbii  NOCTOSAHHBLIN
npsmon Tok — 1, (I, ,);
MakcumansHoe obpaTHoe HanpsbkeHne — Uggp;
MakcumanbHas paccemBaemMas MOLWLHOCTb —
P

pac

np:
(MMNYNbCHBbIN)

3aBucumocme BeauuuHp npamozo moka cBemoduoda
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b- yKasaHa KaK
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Forward Voltage(V) VF=2 B3
FORWARD CURRENT Vs, npu If=20mA
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MpuHUMN

paboThbl
3MEeKTPONPOBOAHOCTU NONYNPOBOAHMKOB No4 AENCTBMEM U3NydYeHUs1 BCNeACTBNE YBENUYEHMS reHepauum nap

HocuTenen 3apsga
gpomoaghghexkm.

\\ R

YO gpbomopesucmopa

anIeMHI/IKI/I N3ryvyeHus

nonynpoBOAHUKOBbIX npMeMHmMKoOB n3nyvyeHund OCHOBaH Ha yBeINnn4eHmm

— OQNEeKTPOHOB M Ablpok. [laHHoe sBNeHWe MonyyYyuno HasBaHWe eHYmpeHHUU

PoTope3ncTopbl

doTopes3ncTop — CBETOYYBCTBUTENbHbIA NONMYNPOBOAHMKOBLIA NPUGOpP, CONPOTUBMEHME
KOTOPOro W3MeHsIeTCs NoA OeNCTBMEM CBETOBOMO M3nyyeHusi. [pyroe HasBaHue —
rnoJsiynpoeodHukoesIl peszucmop. ObnacTb NPUMEHEHUS — YCTPONCTBA aBTOMATUKM.

Mpn oTcyTcTBMM 06nydeHus conpoTuBreHne oTtopesncTopa - TeMHOBOE
conpoTtueneHme R, - 6onbwoe (104+107 Om). Tok, NpoTEeKaloLWUn npu 3TOM
HasblBaeTcsa memMHoebIM mokoMm. [log penctBMem usnyyvyeHunsa (poToHoB)

3 __:I—‘l 1 l l |—|: NpoMCXoauT reHepaums NOABWXKHbIX HOcUTenen 3apsiga (3NMeKTPOHOB M ObIPOK)

—1 9 => conpoTuBneHne oTopesncTopa yMeHbLIaeTcs.
4
|~ \
1 o 4 \ R
I ) o

Yempoticmeo gpomope3ucmopa: __ 1
1. Ouanekmpuyeckasi rnoodsioxka; +
2. y ' E( 4 U

criou nosynpo8ooHUKa, Ry BbIX Cxema 8KITIoYeHUs]

3.  KOHmMaKkmebI.

- l gomopesucmopa
O 6




XapakTtepucTtmkm n napameTpbl hoTope3ncTtopos

YoensHasa  4YyBCTBUTENIbHOCTL  —  OTHOLIEHWE UHTerpansHasa 4YyBCTBUTESNIbLHOCTL — OTHOLLEHUE
doToToKa | K BbI3blBatowemMy ero notoky @ 6enoro doToToKa | K Bbi3biBalOWEMY ero notoky ® 6enoro
(HEMOHOXpOMaTUYEeCKOro) cBeta npu  MNPUITOXKEHUN (HEMOHOXpOMAaTUYECKOro) cBeTa.
HanpskeHus U = 1B. |
_ Séi(‘) — A
Séa o o U @)
a) 5) OcHOBHble NapamMeTpbl POTOPE3NCTOPOB
Y4 A 1. R;-—TemHoBoe conpotusnenune (npu @ = 0);
= 2. S, — yoernbHasi YyBCTBUTESbHOCTD;
b=const U=const ya ~ YA y
3. Upgonpas — BOMYyCTMOE paboyee HanpsikeHne
(oo 600B);
4. R{/R s — KPATHOCTb U3MEHEHWS
COMPOTUBNEHUS OTHOCUTENBHO
COMPOTUBNEHMUS B OCBELLEHHOM COCTOSIHUMU
y @ (1o 3000 u 6onee);
U 0 5. TK® — temnepaTypHbI KO3 PULMEHT
dOTOTOKA;
®omopesucmop: a) BAX; 6) aHepeemuyeckas x-Ka.
6. Py — MOLLHOCTb paccesiHus,

HepocTtaTku:
- CUIbHas 3aBUCUMOCTb CONPOTMBIIEHNSA OT TeMnepaTypbl;

- bonblias MHEPUUNOHHOCTb, CBA3aHHasA C CylweCTBEHHbIM BpEeMEHHbIM peKOM6VIHaLI,VIVI ANEKTPOHOB U AObIPOK
nocne npexkpaweHund O6J'IyquVIF|, NO3TOMY UX NPUMEHAIOT Ha YaCTOTax A0 HECKOJIbKMNX Ky, 7



®omope3ucmopesl

NMpumeHeHue hoTopesancTopos
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doToanoabl

DoTtoavon - NONynNnpPoOBOAHUKOBLIN ANOL — NPUEMHMK ONTUYECKOro U3Ny4eHUsl, a OCHOBE MpUHLUMNa OeNCTBUSA
KOTOPOro NeXuT aBneHune BHyTpeHHero potoadpdekTa.
Pexxumebl paboTbl dpoTtoanona: 1. potoranbBaHUYECKNI; 2. poToANOOHbIN.

R
ol

1. doToranbBaHUYECKUN PEXKUM
(6e3 BHelUHero HanpsiXxeHus)

doTtognon cosgaetr coberBeHHyto OOC nog [encTBUEM  U3NYYEHUS.
3HayeHune J0C moxXeT gocTuratb HeCK. AeCATbIX AONen BosbTa.

-—

YO ¢pomoduoda lo
Inp / \\:\ + ~ +
vo W Ry

Uobp — —
<f_ -
D=0
0 Unp BkrniroyeHue cpomoduolda 8
omoeasib8aHUYEeCKOM pexxume
P4 > Dy z g P P
O, >D \;
D; > D, /
’ ? V Iobp Ha ocHoBe dhotogmonoB CTpoATCS
COSiHeYHble GaTapewn.
BAX cpomoduoda dotoanoabl - POTOINEMEHTbI 9



2. PoTOoANOAOHDbLIN PEXUM
(c BHeWHUM obpaTHbLIM HanNpAXeHUs)

GonbLue cBeToBoOW MOTOK O, Tem BonbLue 06paTHbIN TOK |,

B paHHOM pexume Heobxogumo obecneuntb cMmelleHne  otoguoda B obpaTHOM HanpasneHun. B
OTCYTCTBME U3Ny4YeHUsi (B TEMHOTE) CONPOTMBIEHNE 0BpaTHO CMELLEHHOro dhoToanoaa BEIMKO U Yepes HEro
npoTekaeT TEMHOBOW (0bpaTHbIN) TOK |y. [log AencTBnem CBETOBOrO NoToka BenuynHa Toka u3MeHsieTcs. Hem

lo Inp A
—_— \ >
. \ |+ + Uo6p
SRy R <
VD Y_ H D=0 Unp
2/ Lo o— ®>a 7 8
£ +_ - ®,> D
1= Eosp Ve
' D3 > @, V Io6p
. Cxema nodayu obpamHozo
Yempotcmeo goomoduoda u eeo HaNPsXKeHUS! MpU 8KITYEHUU ¥i
8KI1ItO4eHUEe 8 hOMOOUOOHOM PeXUME: gpomoduoda & homodUOOHOM PexuMe
1. nornynpo8ooHUK;
: U=508
2. KOHmMaKkmal;
3. 861800kl. u=108
HekoTopble napameTpbl:
Uoep = 10+30B; o
TEMHOBOW TOK: |, < 20MKA — Ge; |, < 2MKA — Si; ' @
npu ocBeelLeHnn |, = COTHM MKA. 0
OHepeemuyeckas x-ka 10

¢pomoduoda (Eg, = U)



dPoToTpaH3UCTOP

TPaH3UCTOPY.

doToTpaH3ncTop — BUNONAPHLIA TPAH3UCTOP, B KOPNYCe KOTOPOro MMEETCHA TEXHONOrMYecKoe «OKHO», Yepes
KOTOpOe CBETOBOW MOTOK NonagaeTt Ha obnactb 6asbl. YnpaBnaa BefIMYMHOW CBETOBOrO NoToka (MogobHO TOoKy
0asbl) MOXHO YyNpaBnATb 3Ha4YeHMEM Toka Konnektopa. [pn pabote poToTpaH3ncTopa BbiBOg, 6a3bl MOXET He
Mcnonb3oBaTbCAd. BkntodeHMe TpaH3MCcTopa B ONeKTPUYEecKyr uernb aHanornyHo obbl4HOMY OMNonsapHoOMy

N\

YO ¢pomompaH3ucmopa

VT

b
) b>by |
:”'
?‘2””1 __/ “
/
©>0 U ,'
/
©=0 N

BAX ¢bomompaH3ucmopa

K Makc

NHTerpanbHas 4yBCTBUTENBHOCTb Bonblue, YemM y OTOANOO0B.
[MapameTpbl POTOTPAH3NUCTOPOB:

Uy pas = 10-15B; |, = go coTeH MKA; |y pas = A0 AECSTKOB MA; P = 0 gecaTkoB MBT; frp.
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PoToTUpPUCTOP

DoToTUpUCTOP — MNONYNPOBOAHMKOBLIM NPUBOP, UMEKLWMUA CTPYKTYPY, MOXOXYH Ha CTPYKTYpy OBObIYHOro
TMpUCTOpa CO cneumanbHbIM TEXHONOMMYECKMM «OKHOMY, AN Nogadn CBETOBOro manydyeHusa. PoToTupucTop
NMPUMEHSETCA AN KOMMyTauuu  3MeKTpUdecknx curHanoB ©Oonblion  MowHocTu. ConpoTtusneHue
doToTnpuctopa meHsietcs ot 108 Om (B 3akpbiToM cocTosiHUM) A0 101 OM (B OTKPLITOM COCTOSIHUN).

o

A U p é \7‘\""/%.(

CDelins e > a 6 /
®omomupucmop: a) cmpykmypa,; 6) YIO. l L

0 Uskaz UYsknz Ugknt

®oTOTUPUCTOPBLI CNOCOOHBI KOMMYTMPOBATL TOKU 4O COTHU amnep
NpY HaNpsXKeHUAX aHoA-KaToa B eAMHULbI KUIMOBOLT, obecneymBas BAX ¢homomupucmopa
ranbBaHWYeCKyl0 pasBsA3Ky CUCTEMbI YPaBneHns 1 CUMOBO
(UICNONMHUTENbHOW LIENn) 1 No3BorsAs He UCToNb30BaTh ANs TOW Xe
Llenn KpynHorabapuTHbIA JOPOrocToALWMA TpaHcdopmMaTop.

12



OnNTpPOHDLI

OnTpoH U onTonapa — NONynpPoOBOAHMKOBbLIN NPUOOP, B KOTOPbIX KOHCTPYKTUBHO 00beauHEHbl MCTOUMHUK U
NPUEMHMKN U3NYYEHUS, UMEIOLLIME MeXay COOOM ONTUYECKY CBSA3b

VU Buabl nonynpoBOAHNKOBBLIX ONTPOHOB
[vogHas onTonapa.
S Z —> S Z MpuMeHeHne aMoaHbIX onTonap pa3HoobpasHo — nepeagava
> MHdOpMaUUK, ranbBaHNUYeckasl pa3ssska u T.1.

VU

TpaH3ucTopHasa ontonapa.
— p p p

S.Z — OO6bIYHO TpPaH3UCTOP paboTaeT B KIHOYEBOM pPeEXMUME, NPUMEHSIETCS B
KOMMYTUPYIOLLUX YCTPOMCTBAX.

TupucTtopHasa ontonapa.

y —_— ZE) Ob6nacTb NPUMEHEHNSA — KOMMYTUPOBAHNE 3MEKTPUYECKNX CUTHANOB

6onbLIOoN MOLWHOCTH, NMBO cxeMbl opMUpoBaTeNnen MOLLHbIX
MMMYSbCOB ANA yrnpaBneHns yCTpoucTBaMm ¢ MOLLHbIMU
Harpyskamu.

13

[MaBHas beHKLI,I/IFI OnTpoOHOB — obecneyeHne ranbBaHN4YECKOMN pa3BA3KN MEXY IJNTIEKTPUHECKUMU LIEMAMMN.




TBepaoTenbHbIe pene

TBep,D,OTeHbeIe perne — I'IOJ'IyI'IpOBO,EI,HMKOBbIﬁ OMNTPOH, npe,u,HasHaquHbuh Ansa 6eCcKOHTaKHOW KOMMYyTauunn
ANEKTPUYHECKNX uenemn (KaK TEJTEKOMMYHUKALUNOHHbIX — cnaboTo4HbIX, TaK U CUNOBbLIX - MOLLI,HbIX).
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Tunbl meepdomerbHbix pene ¢upmbl International Rectifier
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