
6. I43CNEABAHE HA HHTEI'PHPAHN ONTOENEKTPOHHH
CEH3OPI4 C AHAIIOTOB rcXOA

1 [enn na na6oparopHoro ynpaxHoHue:
r SanognaBaHe c TexHnqecKure xapaKrepnslnKu n BbgMoxHocrn Ha

onToeneKTpoHHHTe CercOph c aHanoroB n3xoA.
r SanosHaBaHe c oco6enHocTr,tre Ha cxeur4Te Ha BKfioqBaHe h cHeMaHe Ha

cHrHsnH OT TeSU CeffiOpH.
r HgM€FBaHe enexTpt4qecKl4Te napaMeTpr Ha uHTerpupaHr ontoeneKTpoHgr4

cel'|i}opH c aHanoroB &t3XoA n aHanil3 Ha nonyqeHLrre pegynrarn.
r PagyqaBaHe nphHt{Hna Ha fleftcreue, Ha e4errprqecKil o(eMfi c HHTerp}rpaHrre

onToeneffpoHHH CeHSOpH C aHgflOrOB H3XOA OT npaKruKaTa.
. flpuAobheaHe npaKrnqecru onwr np,l nogBKnloqBaHero Ha nffrerpupa1u

onroeneKTpoHHkl cemopH c aHanoroB il3xoA B KOHKpeTHH eneKrpHqecKH cxeMh.
o Ocur4ecrBnBaHe noMepBaHHF Ha onrnqHo HsrlbqsaHe c fiHrerprpaH4

onroefleKrpoHHt4 cercopH c aHanoroB h3xofl 14 H3r.rucngBaHeHg KoHKpeT|,tH TqXHr
napaMerpn. FloctponBaHe rpasuvecKH cborBerHure xapatfi epucf nKu.

2 (Dngnc*n ocHoe'r
- 2.1 Ormrqxo rnnuveane [1]

O6qonpnero e pa3npeAeflernero Ha eHepruf,rf, lra H3nrrqBane E
3aBr'lcHilocT or nrrttxriHaTa Ha enerrpomarfltrrHara ct.rxycol,tganHa BrrnHa nn]l
oT qecToTaTa n FA ce Hapnrra cnerTr'p Ha HanbqBane,YcnoeHoro gefleHne Ha
cneKrbpa Ha HStllttlBaHe Ha eneKrpOMaIHnTHuTe ErtnHH e nOKasaHO na $rarypa 6.1.

Onrnqnnsr flt4anagoH Ha cneKrbpa Ha eneKrpoMaftrrHoro r4gnbqpaFre
sanoqFa or AbtDKuHa Ha BbnHara 1.10€ pm unu 0,01 pm n ce nposrilpa [o
nbtDlMHH Ha BbnHure npu6nl€HreflHo 1.10-3 m ilnH 1000 p.m. tUupoKt4rr orrn4qeFl
AnanasoH or cBof, crpaHa e npHero na ce pa3f,enfi yc,fioBHo Ha cneAHHTe
nCIAgHanaSoHn; ynTpaBuoneroB, a4At4M r,r ranspavepeen.B ra6nnr.1a 6.1 e AaAeHo
paSfleneHHero Ha cneKrbpa B onTHqHUf, AhanaSoFt.

B pasnuvnu o6nacru Ha Haytara Morar Aa ce cpeu{Har H Apyfr,r paa4eneHnf,
Ha cneKTbpa Ha enexrpoMarHhrHrTe rone6anrfl, KoHTo B onpegeneHta cnyqau ce
oKasBar no-ygoOnu 3a nsnonayeane.Toera Qara not(asBa yclloBHocrra na us6panure
rpaHnHlr 3a pa3AeflHHe Ha noaAnanasoHHTe.

Censopnu cxeMr n ycrpofrcrea * na6oparopHr ynp€DKHeHHf,



6. NSCNEgBAHE HA I4HTETPNPAHI4 ONTOENEKTPOHHH
CEH3OPH C AHATIOTOB h3XOA

1 {enn na na6oparopHoro ynpalfiHeHt4e:
r SanoasaBaHe c TexHnqecKnre xapaKrepucrl4Ku u BbgMo)rfiocru Ha

orroeneKrpoltHHTe ce|{3opr4 c aHanoroB fi3xoA.
r 3anoshlaBaHe c oco6enHogrnTe Ha cxeMHTe Ha BKnpqBaHe r cHeMaHe Ha

cHrHarH oT TeSU CeffiOpH.
o Hgna€PBaHe enexTpur{ecfil4Te napaMerpn Ha ilHTerpnpaHn onroenerTpoHHn

ceHilopl4 c aHanoroB LtSxoA n ats.annS Ha nonyqeHHTe pe8ynraril.
r PaeyraBaHe npnHl4rna Ha Aeficrase, Ha eflerrprqecKil o(eMu c HHTerpupaHfiTe

onToeflempoHt{n ceHSopH c aHafloroB }!s(oA oT npaKrHKaTa.
. l-lprlAo6neane nparTnqecru onHT npn nogBKflroriBaHero Ha %HTerpnpaHy

onroeneilrpoHl'M cercopH c aHafloroB uSxoA B KoHKpeTHH eneKrpHqecKr cxeM}t.
t OcbttlecrBnBaHe raMepBaHnn Ha onrnqHo HsnbqeaHe c HHrerprpaHg

onroeflelrpoFlHH cercopu c aHanoroB h3xoA 14 l4Sqr4cnnBaHeHe KoHKperF{t4 Tf,XHH
napaMerpn. floctporBaHe rpaSutrecrh cborBerHilre xapatcrepncTt46yt.

2 OHsuqHx ocnoBll
' 2.1 OrmiqHo nonr"rleane [1]

O6qonpnelo e pa3npqgeflerlrero Ha encpnffrrfl lra H3nrrr.rBane B
saBllcHilocT or flrrnxHHarif, lta enetrTpomarHilTHara clrHycou4anHa BbnHa ]fnrl
or rlecToraTa H gA ce Hapnqa cneKTr'p Ha n3rbqgare,YcnosHoro AgfleHHe Ha
cneKrbpa Ha H3flr#BaHe Ha eneKrpoMarHnTHure EbrrHH e noKasaHo na $rarypa 6.1.

Onrnqnnsr ghanatoH Ha cnerrbpa Ha eneKrpoMarHnTHoro hofibqBaHe
sanoqFa or gbrDKt4Ha Ha Br'nHara 1.10-8 pm unn 0,01 lrm H ce nposTl4pa f,o
nbtDlc4Hl4 Ha BbnHHre npr6nusnrenHo 1.10-3 m Hnyt 1000 pm. lUrapoKt4sr onrhqeH
flhanasoH oT CBos CtpAHa e npneTO ga ce pa3[eflf, yCnoBHO HA Cne.qHnTe
noAAHanaSoHl,r; yrrrpaBHoneroB, tsnAr4M n un$pavepeen.B ra6nur.p 6.1 e AaAeHo
paSnefleH,teTo Ha cneKrbpa B onTnqHHf, AhanagoH.

B paannvnu o6nacru Ha HeyKara Morar [a ce cpeqHar ]r Apyrn paaAeneHnq
Ha cneKTbpa Ha eneKrpoMarHhl.{HTe rone6anns, KoHTo B onpeAeneHn cflyqau ce
oKasBar no-ygoOnr 3a ,$nongynane.Tosu Sarcr noKasBa ycrogHoqra na ua6parnare
rpaHlrllr 3a pa3AenFHe Ha noflAnanasoHrre.

CenaopHu cxeMr ra ycrpoftcrea - na6oparopHr4 ynp€DxHeHns
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14nSpavepBeH .qnanasoH
.flarequa nHQpavepeexa o6aacr

6. I4SCIEEBAHE HA r4HTErpHpAHtl oltroEflElopoHHl4 CEHsOPH C AHAflOTOB H3XOA g3.

flraxuna na ataxata
Khz Llecrora xa dbnHara

Onrypa 6.1. Cner<rr'p Ha eneKTpoMarHnrHnre BbnHl,t.
B onru.{tlt4fl AHana3oH Br4AhMaTa 3a qoBeuKrre oqu obnacr aaeMa cbBceM

TficHa HBt'1L{a or 0,38 pm Ao 0,76 pm.B rosn .qhana3oH Ha eneKTpoMarHnrHoro
u3nbqBaHe nocpeflcrBoM or{rre, qoBeK BbSnpHeMa npunnugurenHo 80o/o or
t4HQopMaqnsra 3a o6KpbxaBar4nn ro cBsr.yflrpaBhorreroBuTe nbqn cbqo ce
pelucrphpar or qoBeKa, Ho CaMO KarO KpaeH oOnesHeH p$yflTar npl,l
npoAbJDKt4TerHo oOnuveane, Koero npeAn3BHKBa "u3rapnHu+' Ha qoBeuJKaTa
Koxa.ToBa noKagBa HecbBapueHcrBoTo Ha qoBeuKhre oqr t,t Koxa B KaqecrBoro l4M
Ha npneMHnK Ha yflTpaBnofleroBt4 nuur.l4nSpaqepBeHoro n3nbqBaHe Bb3AeftcrBa
Ha HepBHt4Te KfieTKh Ha qoBeuKuF opraHHSbM, KoHTO rO Bb3npHeMaT KaTO CTyfleHO n
TOnno.Te ca cbt4o npHeMHnK,., HO C H]4CKO Kar.teCTBO.
Ta6nuua 6.1

2.2 tlaparlreTpx Ha omuqHoro n3flrrqBaHe.
EnemporraarHurHoro t43JrbqBaHe, cbnpoBoxAaqo npoqecrre r f,BrreHu{Ta e

esHa or Qopruure Ha cbqecrByBaHe Ha eHeprhsra.npn pa3rnexAaHero Ha
eneKTpoMarHHTHOTO H3nbqBaHe B pa3nrqHHTe cflyqeH cbBpeMeHHaTa HayKa ro

O6nact AOnHa rpaHnqa ropHa rpaHuqa
Onrnqen iqt4anagoH 0,01 um 1 000 um
YnrpaauoneroBa o6nasr 0.01 um 0,38 pm
Bnguua o6nacr 0,38 um 0.76 um
Enrara ran$pa.{epBeHa 0.76 um 1,4 pm
Cpe.qHq ranspavepBeHa 1,4 um 3um

,4ane.{Ha ranQpavepBeHa 3um 1000 um

cEH3opHt4 cxEMt4 n ycrpoitcrBA -nAsopATopHH ynpAxHEHt4R



6. ilSCNEABAHE HA I/HTETPHPAHh ONTOE IEI(IPOHHH CEHsQPI4 C AHANOTOB rcXOA 84.

npeAcTaBs nnn KaTo noToK .qBuxer4H ce qacrHl-lH KBaHTn eHepft4e nnu Karo
pa3npocrpaHfiBau4ll ce efieKTpoMarHHTHH gunnr.KaKTo e4Horo raKa n flpyroro
npeAcTaBflHe ca cfle.qcTBne oT KBaHToBara MexaHilKa.Koraro enerTpoMarHytrHoTo
]43tlbt'lBaHe ce npe.qcTaBfi KaTO paSnpo$paHfiBat4H ce eneKrpoMarHHTHl4 BbnHt4,
ocHoBeH napaMeTbp e gbrDt<t4Hara Ha grnxara },.

l'luuveane, Koero e GbnpoBoAeHo c pa3npocrpaHeHlre Ha
eneKTpOMarHnTHlr sbttH}r qttuTO AI'nxhHH ce pa3n[qaBaT uHorO ilaflKO Al,-+0
e npneTo lqa ce Hapnqa MoHoxpoMaT]tqHo.

Bprarara MexAy AbJDKnHara Ha pa3nposrpaHnBau4ara ce BbnHa u
eHeprnffTa Ha KBaHTa (pecnercrnano sorona) ce AaBa or cborHoueHt4ero:

w"
Kr'AeTo: c=3.10.8 m/s - cKopogr Ha pa3rrpocTpaHeHre Ha BbnHoBltf, $porr eue
aaryyu,x, - Abt'DKHHa Ha BbnHara,v=cllu- qecrora Ha noBTopeHHe Ha BbrrHa-
ra,h=6,625.10-34 Js - roncraHra Ha llnanr.

2.2.1llotor Ha n3nbqBaHero O"

ocHoeFta tsennquHa, Kosro r€pagnBa Kont4L{ecrBoro }lgnbqeHa eHeprrfl e
noToKltT Vnn Mol{HoGTa Ha h3nbqBaHero.Hapaenaa KonhrlecTBoTo eHeprntl
l43jTbqeHa, norbflHaTa nnu frpeHeceHa B eAnHHqa eperrle.B nait o6q BVA ce
onpe.qeng oT 3aBHCHMOCTa :

@" = dw

Kbflero: dW - e eHeprilFTa Ha hsnbqBaHero,dt - BpeMero 3a KoeTo geficrea raan
eHeprhF.

Koraro npeHacgHera Ha eHeprucra ce ocbu{ecrBgBa c nocronHHa cKopocr,
noroKbr Ha H3fibr{BaHe ce onpeflefln no $opruynara:

-WQ"= .  W.
T

Egrnraqara ga hgMepBaHe Ha noroKa Ha erreKTpoMarHrTHoro HgnbqBaHe e
Bar W.

ilororur Ha r4snbqBane uo*e ga 6uge cbcpegorolteH B ManbK AnanagoH Ha
pa3nhq}{e Mexfly AbnxrHhre Ha Bbnnnte dA, ToraBa roil ce Hapnqa cneKTpaneH
tlllr4 MoHoxpoMarnqeH e,.CnerrrpanHufl unu MoHoxpoMarnqeH noroK e naft o6q
cnyvefi e $ynrqran or flbnxrHara Ha BbnHara Z.Cnerrrpa nHuf,T noroK Ha
uSflbqBaHe, oTHaCflq Ce 3a eAhHl4qeH nHTepBan Ha lqbnxnHaTa Ha BbnHaTa B

W,dt
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6. ntcnEABAHE HA l4HTErpHpAHl4 OnTOE tEKTpOHHn CEH3OPH C AHMOTOB USXOA 85

Arana3oHa d.2, @ Hapnqa cneKTpanHa nnbrHocr Ha noroKa Ha n3rrbqBaHe, Moxe Aa
6uRe onpegeneH Karo:

Qt=w
CnexrpanHara nflbrHocr Ha noroKa Ha llgnbqBaHe ce rcMepBa BbB Bar na

MHKpoMer"o Pll
Lwl

2.2.2. IloaupxnocrHa nnbrHocr Ha enerTpoilarHnrHnn noro K.

Oceerexocr E".Ceernmocr R*

flo ananornn e npocrpaHcrBeHara nnbrHocT Ha noroKa Ha HgnbqBaHe ce
pasfnexAa u cnyqas Koraro u3nbqBaHero HacHu{a onpeAeneHa noBbpxHocr r.e. -
noBbpxHocTHa nnbrHocT Ha noToKa.

fioeupxxocrHaTa nnbrHocr Ha e.ileKTpoMarH!{THnff noroK ce onpegens Karo
BennqHHara nbqucr noroK norbnHar hnn npeMHHaJl unh H3flbr{eH oT eAHHr4qa
nnoul.B gaBncfiMocT oT ToBa Aann @ pa3rnexAa noBbpxHocTHa nflbrHocT Ha
H3nbqBaHeTO' CbgAaBaHa OT H3TOt{Hl,lK, 3a TOqKr pagnOnOXeHn Bbpxy flOBTTpXHOCTTa
Ha caMHR 143TOqHHK nnn 3a TOqKn oT noBbpxHocT, oTflatreqeHa oT Hero, ce
pasrne)|{Aar ABa cnyqan Ha noBbpxHocTHa nflbrHocT - CBeTHMOCT I'r OCBeTeHOCT.

Onrypa 6.2 OceereHocr Ha noer"pxnocr S.

OcaereHocr Ha eneMeHT or.qageHa noBbpxHocr, Snrypa6.2 e orHouleHhero
Ha flr'qHcTl4g noToK, naflaq HopManHo KbM noBbpxHoffi0, KbM nnou{Ta Ha
eneMeHTapeH efleMeHT or neg.Eenexu ce c E" n npegcraBflRBa:

w]

E -d@"t2_ -"ds
rw I
l - ; l
Lm- l

CEHSOPHh CXEMH N YCTPOIICTBA - NASOPATOPHh YNPAXHEH]4f,



HA hHTETPilPAHh ONTOENEKTPOHH]4 CEH3OPI,1 C AHMOTOB h3xofl

<Durypa 6.3. CeeruMocr Ha noBr,pxnocr S

r3nbqBaHilfl nbqHcr noroK, pa3npocrpaHfBaq ce B npocrpaHcrBoro T.e. B
nonyc$epa, KbM nnou{Ta Ha ro3n eneMeHT or noBbpxHocrra Ha H3Tor{Hnra $rar.6.B.
Eenexr ce c R H ce sanhcBa:

E4nnnqara 3a h3MepBaHe Ha cBerhMosra n ocBereHocrra n Bar Ha Merbp
lw I

KBaApareH | 

- 

| .Aro noroKa, rofiro cb3.qaBa ocBereHocrra pecneKTHBHo
I m" I

cBerHMocr" 
" 

or"*oMepHo pa3npeAeneH no noBbpxHocrra, To MoxeM ga ce
ocaobognu orgu$epeHqhanng3re r saercuMocrrre saEu R npngo6nBar Bn.qa:

R -d@""ds
lw I
l;T )

E- -9o-.  R -Q"
" ,SteS l#l

CnempanHara nflbrHocr Ha cBerhMocra u ocBereHocrra nperqcraBfiflBa
qacrra cBerrMocr t'1 ocBereHocr cborBercrBat4a na 6esrpafino uanrK HHTepBan or
pa3nHKH B AbflXHHHTe Ha Bb.nHUTe Ha npeArcBrKBat4t,tf, rn nbqHcr noroK:

E,-dE"(r)  R.-dE"(r)  |  *  1ut - 
dA , r'x" - 

dx, l;r. rrr,l

2.3 OorogltogHu, crpyKrypn
ooroAnoAa npe.qcraBfifl Ba nonynpoBoAHnKoB eneMeHT c AnoAHa srpyKrypa,

npeAHa3HaqeH Aa reHepnpa cHrHan nponopLlt4oHaneH Ha norbnHarure Soronra.
KoncrpymuBHo $orognognte Morar ga 6ugar rsnbnHeHn no HRKonKo pasnuqHu
TexHonoruH.

2.3.1. flnanapno - gnsyar,roHHlr Sorognogr.
Tost4 rnn $orogvoAvt npe.qcraBnrBar uaft npocrara u pasnpocrpaHeHa B

npaKTHKara KoHcrpyKrHBHa crpyKrypa. Peanuanpa ce Karo Bbpxy BHcoKooMHa
noflnoxKa or n - nonynpoBogHr,rK, vpes gu$ysne nnn fionxa HMnnaHTaLlwn Ha 6op ce
o6pasysa cnofi or p - nonynpoBoAHnK $rar.6.4. ,fle6ennnara Ha roslr cnofi e or
nopnAbKa na 1 pm. Or p - o6nacrra e $oprr,trapaH l€BoA nocpeAcrBoM anyMHHHeBo
noKpHrHe, rofiro npe.qcraBnnBa aHoAa na soro4noAa. Bupxy p- nonynpoBo.qHHKa e
HaHeceHa MacKa or sioz, KoflTo e HenpGpar.t{a n $nrcnpa reoMerpHflTa Ha
$orovyacrBrTenHara o6nacr. Brpxy r-{snara crpyKrypa e HaHeceHo 3au{HrHo

6.4
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6- l,lsCltEgBAHE HA HHTErpnpAHh onroEnE+{fpoHHt4 cEHsOpM C AHAnOTOq nsXOA g7.

MeXAy n H p cfioeeere ce o6paoyaa p/n npexog rgaesteH ou{e Karo o6eguert
cnoti. B aaeHchMocr or gebennHara vtM u KoHqeHTpaquf,ra Ha roKoHocnrenu B
Marepnanrre, Morar Aa ce npoMeHflT napaMerpnre Ha Soroguo4a. Tandea xaro
cneKrpanHa xapaKrep[crhKa, qyBcrBHTeflHOCT H nOCtOf,HHa Ha BpeMe.

Koraro $oroxn nonaAar Bbpxy r{yBcrBurenHara nnou{aflKa na $orogroAa, B
3aBUCHMOCT OT eHeprhflTa cH re npoHr,tKBaT Ha pasnHqHa gun6ounna B crpytffypaTa
Kblqero ce nornbrqar. Ha $rrypa 6.5 e noKasaHa saBHcr4MocrTa Ha gun6oqrHara Ha
npoHl4KBaHe 3a 90% nornbqaHe (Aun6o.{HHara Ha nornbu{aHe) a oaaracnuocr or
AbrDKHHara Ha BbnHara na QoroHnre. 3a Soronfi c AbJtxt'tHa Ha BbflHara no-MaflKa
or 0,4pm , 90% nornbu{aHe uMa np}r flbn6cr.44Hn B crpyKrypara no4 0,Sprn. floraro
npr AbITKl4Ha Ha Bbr|HgTa no-ronsMa or 1pm flrn6o..|l4FtaTa Ha npoHHKBaHe e Ha.q
200pm H no HararI'K pf,sKo ce yBenhqaea. Tesn uJHpoKH rpaHhqh Ha nornbu{€rHe Ha
ene!fipoMarHHTHl,tre BbnHH BlrB sOrOgnOgnara crpyKrypa nosBonflFaT Aa ce
peanrcnpaT pa3nilqHl4 cfleKrpaflHn napaMerpH B SaBuct4Mogr oT KoHs.rpyKn4BHHTe
oco6enocrn.

Onrypa 6.5 Aun6oqraHa Ha npoHr4KBaxe Ha $oronnre npn g0ort nornbt4aHe B aaBt,lcuMosr
OT AbtDKtlHaTA Ha BbnHaTa.

flornrqanero Ha Soron p nonynpoBoAHuKa BoAl4 go o6paryBaHero Ha
geotixa enexrpoH{ynKa. Qororor nporl'lqa, Koraro reHepnpaHr4Te or Soronrare
ToKoHocHTenn ce pabnf,eflnr, Karo eneKTpoHHTe oruBar KbM n - o6nacra,a AynKrre
KbM p- oOnacra na p/n npexoAa. Taxoga pasAertsHe Moxe fla Hacrbnn, Koraro
TOKOHOCnTefiHTe ce obpaayear B oonacr or nonynpoBoAHnKa, KbReTo HMa
eneKrpnqecKo none. AnrepnareBa Ha paaAenrHero e npoqeca Ha pefioMflnuagne,
rofiro He npqArcBHKBa HacoqeHo ABIEKeHHe Ha sapnAn 14 cne.qoBarenHe HHMa
nphHoc xrru Sororora.

PaonpegeneHnero Ha eneKrpr4qecKoro nofie B nonynpoBogHr4Ko3r4fl Ar4ofl e
HepaBHoMepHo. B p- gn$ysHara o6nacr (npegxara vacr) h rr- gra$ysna oGnacrn
(saAHara uacr) nonero e MHoro no cna6o orKorTKoro e o6nacra Mexgy -rnx nnn
o6egnenara 3oHa. OorognoAa rpe6ea,qa 6u4e HanpaaeH TaKa, ,{e Aa nogBoflHBa
nornbt{aHero Ha MaKcfiMafien 6pofi $oronu ta[reHHo B HeFo. T.e. soroHnTe He
rpn6ea Aa ce trornblqar npeflH Aa ca HaBnesnu B Hero ra rpa6ea fla ca norbnHarr
npeAu Aa ca Fo HanycHaflH.

fleSenunara na o6egneHnn-cnofi saBtacu or cneqr,r$hqHoro cbnpor]4BfleHne
Ha no cna6o nernpaHara o6nacv na p/n npexoAa (6aaara) H or npilnoxeHoro
o6parno FranpexeHue. ObegxexuR cnofi crlqecrgyga gopn v KoraTo He e
npltfioxeHo o6parno HanpexeHr,re. Tofi ce AbTDKH na "BrpageHoro noneu, Koero ce
cbsgaBa B cneAcTBne na 4rSysnnra Ha HeocHoBHH ToKoHocaffeflu npea p/n

CEHsOPHI4 CXEMI4 14 YCTPO|4CTBA. NAEOPATOPHH YNPAXHEHHF



6. hScnEABAHE HA ]'IHTErPilPAHH onroEnElfipoHHh cEHsopl,t c AHAfloroB LlgxoA gg.

npexoAa. O6parnoro HanpexeHile cb3gaBa none, Koero e cbnocoqHo c
"erpagenoto" H cne4oBarenHo pagllupnBa obegnennr cnofi.

lllnpnnara na o6e4neHun cnofi npn onpeflefleHo o6parno HanpexeHne e no-
ronf,Ma npH Aho,quTe c no-rongMo cneqn$nvno cbnpoTHBneHHe Ha
nofiynpoBoAHl4KoBt'lfl Marepran B oEnacra Ha p/n npexoAa, flporneononoxHo
t4SHcKBaHe e neo6xogt4Mo ga cbg.qaBaHero Ha oMLtqecKH KoHTaKTn ffirM .quofla,
neo6xo4raMo e o6nagrnre Ha npegHara r 3aAHa noBbpxHocrr Ha Kpilcrana Aa
6uAar HncKooMHH. flpra p/n eorogro4ure, rbHKara p - gur$ysraoHHa o6nacr
nogBonffBa nonyqaBaHero na go6pa qyBcrBnTenHocr KbM KbcHTe BbnHh, Ho e
xeo6xoAt'tMo npunaraHero Ha cpaBHLrrenHo ronrMo o6parno HanpexeHne sa Aa ce
pasujHpt4 ooegHennn cnofi Ao gunoovnHara, neo6xogrua 3a go6pa
qyBcrBurerHocr KbM AbnrHTe BbJrHH. ,flun6oxara p - Ar4$ysr,toHHa oSnacr BrouJaBa
eyBcrBl4TenHocra KbM Kbcnre BbJrH!4, Ho HaMamga crofiFtogrra na geo6xoAnMoro
o6parxo HanpexeHne sa noflyqaBaHe Ha Ro6pa qyBcrBnrenHocT KbM gbnrnre
BbnHu.

omnMlrsnpaHero Ha qyBcrBhrenHocrta Ha $orognoga KaKTo n
HaManf,BaHero Ha co6greeHhfl Kanaqhrer Ha crpyKrypaTa nsucrea pin BMec"ro pn
cTpylcrypa.

2.3.2 Oorognogna pin crpyrrypa
ooroguoga c pin crpyraypa erar.6.6 raua rbHKa p - AHSy3hoHHa o6nacr

(otnpeg) u n - gu*yst4oHHa o6nacr (orsag) rcrpaAeHn B MHoro BncorooMHa
chnHqheBa nflacrrHa. MeNf,y ABere oEnacru e h3rparqeH h3onaqhoHeH Mareprafi c
BHcoKo cneqn$uvHo cbnporhBneHne. O6nacrra KoffTo saeMa ce Hapnqa oOnasr
cr'c co6creeHa npoBoAl4Mocr unv I cnofi. Tosh cnori HMa TonKoBa Br@Ko
cbnportlBneHue, t{e AopH n 6ea.qa e npnnoxeHo oOparno HanpexeHne obegneHhfl
cnofi ce pasnpocrpaHnBa or p - oSnacrra Ao oKono cperqara na I c,nos. Cauo npra
oKono 5V odparHo HanpexeHhe oOe.qnennn cnoh Aocrnra Ao n - o6nacrta. Toea
HanpexeHHe ce Hapnqa HanpexeHue Ha cflenBaHe (punch-trough). npoorenoro
HanpsKeHne Ha nogo6nr crpylcrypn o6nrHoaeHo e no-roflfiMo or 200V. Toea
nosBoJlflBa SorognoAa fla pa6orn npn HanpexeHhe no-Bl4corn or HanpexeHuero
Ha cfienBaHe KaTo no rosl4 HaquH ce no4gbpxa I cnof, HanbnHo o6e4nen .qopr npr
noBhcoKt4 srofixocrn Ha noffrbu{aHhn eneKrpoMarHhreH rioTor. Toea ochrypffBa
nah- nnnefinosr n

2.3.3 flpyrr gorograogHt4 crpytffypn.

CEHSOPHH CXEMI4 tt yctpottctBA - flAEOPATOPHI ynpAXHEHt4fl



6. fi3CnEflBAl'lE HA HHTETPnPAHI4 OnTOEnEKTpO.HHt't CEH3Opl,l C AHAflOTOB 
'13XOF 

gg.

2.4 tlapamerplf ]r xapaKrepncrnxlr na SoroAHoRt{Te.
2.4.1 Orm'rqHu napamerp]t ta xapafireprcilK]r xa Sorqgr.rof,hre.
2.4.2 Bom-annepna xaparrepucrnra Ha Soroproga.
2,4.3 Ereraangrrua enexrpr,tqecfia cxeila Ha Qorognoga,
2.5 Enerrpnqecrn cxeiln 3a ycrnnaTenHn Ha crrnan or Sorof,ltoflbl,
2,5.1. Yclrnsaren no Hanpexe]trre u Sorogrrog.
2,6.2, TpancnuneflaHcen ycnnBaren ll Soro,qnog.

3 OcnoBHr xaparffepilcrlrxlf r $opun Ha peanr3rrpane Ha enroen€KfponHu
cel$opr c anatroroE H3xogF 12,4,5,6,7,1.

4 llpunepn He nlfferpaflBr orrroeneKrpoHHq ceHtoplr c aHafloroB rcxqE.
4.1 Onroenerrpo]rHlr ceH3oplr c an:uroroe xrxoll Ha Snpmara Texas

Instr.umenb [5].

4.2 Omoenenpounr ceH3opr Ha grpnma Burr Braun t7].

5 tlpmoxexun Ha nnTerpanH$re olrroenefiTpoHr{H cgr3op}r c aHatoroB }r3xog.
l'lrrerpanHuTe onroeneKrpoFrHn ceHaopr Hat npar rofinMo npnnox(eHne B

npoMl4tlltleHofia, TexH[Kara u 6rra. OcHoeHa npnqnHa sa rRXHoro rxt4poKo
pa3nposrpaHeHne e $axra, qe ngnonsyBaHeTo rM noaBonnBa Aa ce onpocrh Kaxro
MexaHnqHara r€Ka n eneKrpoHaTa qacru Ha QoronpneuHara qacr Ha
otTroeneKrpoHHt4f, ypes.

5.1 llpnnoxennn c onroenerrpoHHrre aH€utoronn ceHsopn T$L 25X
TSL26X.

5.2 tlprnoxeHlrft c offroeneKrpoHHllre aHanoroB]t ccH3opr OPT ?,/il,171.

6 Kontponnlt Bbnpoclr.

r Karao npeAcraBflsBa ocBereHocra Ha gaAeHa noeupxHocr?
r Kaxrre e MexaHhabMbr Ha reHepnpaHe Ha ro(oHocrrrenn npra Sorognoga? hua

nH reHepnpaHe Ha roKoHocHTenH BbB Qorogtaoga BcnegcrBne Ha
TeMneparypara?

r KonKo pexnMa Ha paEora ce pa3nnqaBaT npu QynrqraonnpaHero
SoroAuofia? Cnpnuo KaKbB xpnrepnfi ce pa3nr,tqaear?

cEH3oPHt4 CXEMI4 r't yCtpor,rctBA - fi AEopATopHH ynpAxHEHtlt



6. HgcnEABAHE HA HHTETPHPAHH onroEflEKrpoHHt4 cEH3opl,i c AHMoroB hgxoA g0.

r Karue e AHHaMHqHHF Auana3oH npr perucrpnpaHe Ha eneKTpoMearunrH4f,
noroK or Sorognoga? l4sMeHR nn ce npn no.qBKfircqBaHe Ha BbHuJHa
ycuflBaTenna cxeua?

o KaKeH eneKTpoHHt4 cxeMn nogHaBare sa ycrnBaHe Ha chrHanhre or Sorog nogu?
Kaxen ca npeAilMcrBara uM h HegocTaraqure uu?

r Saqo ce HFrrerpnpar cxeMnre sa yc[nBaHe n eorogno4]rre B gAHH ropnyc?
Karao ce naeqenr?

7 3agavn 3a npeABaphrenHa noAroroBra (cauocronrenHa pa6ora).

3a4ava 1.

3aga.ra 2.

3aga.ra 3.

3a.qava 4.

3agava 5.

8 3aflaqr sa ]€nbnHeHre.
8-1. Aa ce pasyqar rexHHqecKHTe napaMerpr, n xapaKTepnc;rnKu Ha HHTerphpaHnre
onToeneKTpoHHH CeHSOpH:
. T$L250, TSL251, TSL252;
r TSL260, TSL2O1, TSL292;
o OPT 101 ; OPT102.

8-2 .4a ce pasyqn KoHcrpyKql4sra v BbsMorHocrnre 3a saKpeflBaHe Ha
onToeIeKTpoHHHTe CercOph H r4sfl bqBaTenHuTe ereMeHTyt.
. Aa ce nocTaBfrT HfiKot4 oT onoTeneKTpoHHHTe ceHgopm, KaTo ce npoBepr

Ha.qe4gHoro 3aKpenBaHe Ha xabennre.
. Aa ce nocTaBf,T HfiKoH oT Hgrrbr{BaTeflHure eneMeHT}r, KaTo ce npoBepn

HaAexAHOTO r4M 3aKpenBaHe.

8.3 Aa ce cHeiie 3aBncnMocra Ha roKa Ha KoHcyMallna l*na ceffiopnre TSL2S0,
TSL251 or 3€xpaHBat4oro HanpexeHne.
o Aa ce peanrcupa cxeMara Ha HgMepBaHe, noKa3aHa rra Sr,rr.6.6.

CEH3OPHH CXEMH N YCTPOIACTBA. 
'IAEOPATOPHil 

YNPAXHEHH'I



HA r4HTErphpAHh OnToEnEKTpqHHH CEH3Opl4 C AHMOTOB h3xofl

. [a ce npoBepr,r paOorocnoco6nocra Ha onroeneKTpoHHnfl ceffiop noABlfircqeH
ruu naooparopHl4e r\taKer $rar.6.6.
. l-loAaea ce 3axpaHBalqo HanpexeHile Ucc=SV.
o HgMenq ce ocBereHocra Ha onroeneKTpoHHHn reffiop n ce naonngaaar
noKasaHHffTa Ha BonrMerbpa rcMepBaq n3XoAHOTO HanpexeHHe Ha CeffiOpa. Aro
noKasaHnsra ce npoMeHffT C npOMfiHa Ha OcBereHocra - ceffiopa pa60rn
HOpManHO.
. SaxpanBauloro HanpexeHne cu npoMeHe B flhana3oHa U""=1 :gV npu HsocBereH
onroefleKTpoHeH ceH3op. Orqrra ce roKa Ha KoHcyMaqils Karo p$yflTarrre ce
HaHacRr a raOnnqa 6.3.
e SaxpaHBaqoro HanpexeHne cn npoMeHH B .qhanagoHEt Uo=f-gy npn ocBereH
onroeneKTpoHeH cercop. Orqura ce roKa Ha KoHcyMaqnf, Karo p$ynraTyTe ce
HaHacrr e ra6nnqa 6.3.

UoV

onrypa 6.6 Cxerua Ha BKflKrqBaFre Ha na6oparopHus MaKer sa HsMepBaHe roKa Ha

8.4 fla ce cHeile 3aBncnMocrra Ha roKa Ha KoHcyMaquq lK Ha cercoprre TSLAsg,
TSL251 oT ocBereHocrra npr nocroflHHo 3axpaHBarqoro HanpexeHne.
o ffa ce noAaAe saxpaHBaqo HanpexeHrae 5V Ha onroefleKTpoHHltfl ceHsop -

cxeMara or $ur.6.6
. ga ce h3Mepn ToKa Ha KoHcyMaLIAf, Ha cercopa npn pa3nr,tqHn crofiHocrr na
saxpaHBaqoro HanpexeHhe Ha ocBerHTeJIn, peaynrarrTe Aa ce HaHecar e ra6nraqa
6.5.

KoHcyMaqu+ Ha cemopa SMT160TSL 2S0

CEH3OPHh CXEM]4 N YCTPOI4CTBA - 
'IAEOPATOPHH 

YNPAXHEHHfl



6. I43C'IEABAHE HA I4HTEFPHPAH'I ONTOENEKTPOHH14 CEH3OPh C AHMOTOB hgXOE 92.

8.4 Aa ce cHeile 3aBucr4Mocrra Ha MarcnMaflHoTo HnBo Ha fi3xogrlnfl cnft{an or
saxpaHBaqoTo HanpexeHHe.
a 3a $rarcnpann srofinocrn Ha saxpaHtsau{oro HanpexeHne ce noBuuaBa

HanpeXeHHeTo Ha ocBeTnTenfl AoKaTo HSxoAHOTo I-{HBO Ha CfifHanA npecTaHe Aa
HapacrBa.

t Or'{}tTa ce ragn ctofiHogr Ha ilsxogHnq cHman. Peoymarure ce HaHacfiT B
ra6nuqa 6.6.

8.4 lla ce cHeue aMnfllrryAHo qecrorHara xapaKrepusrnKa Ha omoeneKrpoHHfiTe
cel€opn TSL250 yr TSL2S1.
r 3a BceKh ceffiop Aa ce peanrcrpa cxeMara noKasaHa na Srar.6.7;t Aa @ SaxpaHl4 ceeroglroflHnn l,fgnb.rBaTefl or curHanreHeparopa cbcq4Hycol4AanHo HanpexeH[e c Hr4cKa qectoTa:

U"" V

<Durypa 6.7. BrnroqBaHe Ha onroeneKrpoHnn reffiop sa ffiftrepBaHe Ho aMnJr]rryfl6o-
r{ecrorHara xapamepncrnKa n uyMoBlrre cgoficraa.

. fla ce na6nngaea usxoAHr4n cfiman Ha ceHsopure Ha ocqnrrrq(ona; ,4a ce
onpenefln HTBOTO.Ha CUrHafla OT Bpbx AO Bpbx;
. Aa ce yBennqaBa qecrorara Ha saxpaHBaqoryo HanpexeH[e Ha cBerogr4ogHr4ff
H3flbr,|BaTen, KaTo cbqeBpeMeHlp @ cflenn HHBor9 Ha rcxolqHuq cHrHafl Ha
9?13opa. Hecrorara ce yBennqaBa .qo ,qocrnraHe HhBo Ha raxof,Hrfi crarnan Uo*
"0,5.
r PegynrarnTe Aa ce HaHecar e raOnr,rqa 6.7

6.5
Uo"r"rn * 4V 6V 8V 10v 12V

Ir, /U."=SV

6.6

U"" 3V 4V 5V 6V 7V 8V 9V
Uo,rtltt-. V

CEH3OP111, CXEMI4 H yCrpottCrsn - flAEOpATOpHh ynpAXHEHt4R
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6.-I43CJIEgBAHE HA hHTETFHPAHH ONTOENEKTPOHHI4 CEHSOPI4 C AHANOTOB hSXOR 93.

a.u t{a sE Ftau.nK)AaBar uyMoBeTe Ha t4SxoAH!,tff cnrHan Ha ceH3opHTe npH gBe HhBa
Ha ocBeTeHocT.
o Aa ce nocraBn Ha rr'MHo cborBerHilff ceHsop. fla ce xa6nngaea $opnaara Ha

crrHa.na Ha ocLlilnocKona Sur.6.7.
| fla c€ orqere cpenHorBaflparnqHara croftnocr Ha cnyvafinara KoMnoHeHTa Ha
usxo4tlwf, cfift{an. Pesymara Aa ce HaHece e ra6nnr.la 6.8
r fla ce ocgern AocrarbqHo @H3opa (nuaoro Ha HsxoAHt4R cl4rHan Aa e no-MaflKo

or HanpexeHheTo Ha Hacru{axe). Ea ce Ha6ntogaea Soprtrara Ha cilrHana Ha
ocqHnoo(ona.

. [a @ orqere cpeAHoKBaAparnqHara crofinocr Ha cnyruaftnara KoMnoHeHTa Ha
r4sxogHr4R cr4rlran. Pesymara Aa ce HaHece e ra6nnr.p 6.8

6.8

TSL25O TSL251
HeoceereH

OceereH

.rI]4TEPATYPA
1. 12351335 Precision temperature sensors" Data Sheets - National Semiconductot.
2. "Digital temperature sensor SMT 160" Data Sheets - LJK.
3. "AD590 - 2wire curent output transducer" Data Sheets - Hanis Semiconduetor.

8.5.4a ce na6nrcgaBar uyMoBere Ha

cEHgopH t4 cxEMH r ycrpoftcrBA - JlAFopATopHr,t ynpl>KHEHHtl


