51) Експериментальне дослідження довжини дифузійного зміщення, часу життя та рухливості неосновних носіїв заряду.

1)Беруть довгий зразок н/п , підключають його за наступною схемою
[image: image61.png]



Відстань між зондом і лазером встановлюють у межах 100-400 мкм. Діаметр променя біля 10мкм

Через механічний подулятор проводять освітлення . Концентрація 
[image: image2.wmf]]
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Будують 
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2) довгий н/п, (1) та (2) – генератори прямокутних імпульсів
[image: image8.png]SHe




Імпульси від генераторів подаються за наступною схемою, отримують відгук(зправа) 
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Визначають час 
[image: image10.wmf]0
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 між імпульсом і відгуком. Знаючи значення поля та відстань між електродами знаходять 
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Відбувається розмазування імпульсу з 2-х причин:

[image: image54.png]


1)Н/п береться у вигляді послідовних опорів. Нерівноважні заряди йдуть по ним. При проходженні центру пакету напруга втрачається меньша, ніж при проходжені периферійних ділянок.

2) обмін з центрами рекомбінацій
52) Амбіполярна дифузія та амбіполярний дрейф. Амбіполярна дрейфова та дифузійна рухливості.
[image: image55.png][I[He VIEJbHOH INPOBOAHMOCTH.



[image: image56.png]rae ¢, =enjhy, 0 0p = ePUp —



[image: image57.png]QNEKTPOHHASA H ALIPOYHASA COCTABALAK)S



[image: image12.png]HonycruM, 4TO B TaKOM OJAHOPOAHOM NOJYNPOBOAHHKE CYLIECTBYET
HEOJIHOPOJHOE BJOML OCH X pacnpejeneHye HePaBHOBECHHIX HOCHTeNMed
sapsfa n(x) =n, + An (x) u p (x) = p, + Ap (x), BHI3BaHHOE, Ha-
npHMep, JIOKaJbHEIM OCBellleHHeM o6pasua. byjaeM CuHTaTh, YTO ypOBEHb
BO3GYXKIEHHS HH3KuH, Tak yto An = Ap & (n, 4+ p,). Bnaronapsa Ha-



[image: image13.png]JIHYHIO BHEIIHEI'0 3JeKTPHYECKOI'0 NoJis H rpaJlMeiTra KOHIICHTpAallHH HU*
cutenedl 3apsija BO3HUKHYT AuddysHOHNbe H ApefifoBLie TOKI 3JEKTpO-
HOB U ABIPOK, KOTOpHIe OYAyT onucbiBathest (8.21)7u (8. 22), 1 MJIOTHOCTb
ToKa OyJeT paBHa

d d
J=dntip=c(ipntpu) &+e(Dn S —D, L), (8.64)




[image: image14.png]B n3onuposaHHOM NOAYNPOBOJHHKE B CTAallHOHAPHOM COCTOSTHHH TOJI~
Heifl TOK paseH Hy,ilo (J = 0). [1pu sToM B Kax10H Touke o6pasua Anb-
()y3HOHHDbIE TOKH YPaBHOBEUIHBAKOTCH APeiGOBLIMH TOKaMH, 0GyC/IOBIEH-
HBIMH CTaTHYECKHM 3JEKTPHYECKHUM I10JeM HallpsKEeHHOCTbIO &op, KO-

Topyio Hailtzem u3 (8.64), ecnu nonoxurh J = 0:
dp dn dp dn
Dpge — Doy brgg—Prgr

s PRy (Mo AR) iy & (Po APy Hp

(8.65)

&Eor



[image: image15.png]KOHLEHTPaluy 3J€KTPOHOB Ay, U ABIPOK p,. LECJIH yaenbHas 3J€KTpHUe-
CKasl [IPOBOAMMOCTh IIOJYNIPOBOAHMKA JOCTATOYHO BeJHKA H KOHLEHTpa-
MK H30BITOYHBIX HOcHTeNeH 3apaja An u Ap 3HAYMTENbHO MEHbLIE KOH-
HEeHTPAL N DABHOBECHBIX HOCHTeJeH 3apsiaa, T.e. An & ny n Ap
& Py, TO B IEPBOM NPUGMHKEHHH MOXKHO CUHTATh, YTO CTaTHUECKOE 3J1€K-
TPUUYECKOE MOJe OTCYTCTBYET H MMEET MECTO yCJOBHe 3JEeKTPOHeHTpAaJIb-
HOCTH, KOTOpPOEe OGeCNeuHBAeTCs TeM, YTO B KaXKJOH TOUKE IOJYIPOBO-
HHKa An = Ap. 3to sHauut, uTo AMGOYHIHPYIOUHE HOCHTENH 3apsiia
yBJAEKAT ¢ co6oit B mpouecce AudQy3UH H HOCHTENH 3apsla [POTHBO-
MOJIOXKHOTO 3HAKa B PABHOM KosinuecTBe. B sTom ciyuae nponece and-
(y3HHi H3GLITOUHBIX 3JEKTPOHOB M ALIPOK IIPOHCXOJMT CBOGOAHO; Kak
aubdysHs H3OLITOUHBIX HEHTPAJbHBEIX Iap 3JEKTPOH—AbIPKA, XapaKTe-
NH3VIOIMHXCH OJHHM BDEMEHEeM XXH3HH T.
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[image: image17.png]ITox Bo3ieHCTBHEM BHEIIHETO 3JEKTPHYECKOro 110J1s1 1aphl 371eKTPOH—
AvipKa GyayT ApeiipoBath ¢ IOCTOAHHOH CKOpocTbio. Ilpu 3TOM coBMe-
craas uddysud U gpefid 31eKTPOHOB U ABIPOK NPU YCJIOBHH 3JAEKTPO-
HeHTpalbHOCTH oGpasna OYAYT XapaKTepH3oBaThCsd 3 Qpe KTHB -
Holl ApefidoBOf NOABHXKHOCTLIO Wg HOIbDPEeKTHB-
HoM Kodpduumnentom andodysun D, oIMHAKOBHM A4
3JIEKTPOHOB H AbIPOK. Bennunns pg u D HaswlBaloT Takke a MG H 1 O -
NnAapHOH ApefidoBON NMOJABHNKHOCTbLIO H KO3 H-
HHEHTOM aMOUHNOASDHOH nAuddy3uH.



[image: image18.png]Jlas Toro utoGhl onpeaeauTh Wg U [, 3anuiueM YpaBHEHHs1 HETPEPbIB-
HoctH (8.66), mofcTaBHB B HHX 3HaueHHA J, H J, u3 (8.67):

0An 32An 0An An )

ot =Dy o T tnd ax Tt (8.68
Wp_p PBp e 8p  Ap -68)
ot P S P



[image: image19.png]YMHOXKHM (8.68) COOTBETCTBEHHO HA Op H 0, H CJI0XKHM 00a ypasHe-
HHsi. B pesysbTaTe, yUHTBIBAs, YTO An = Ap, ¥ HCNIOJB3YS COOTHOLIE-
Hue DfinmTeiina, mosayvaem:

dAn _ Dyop+ Dpon 6 An {nOp — Pp0yn dAn  An
oF T G+ 0, + G, 0, & ox T (8.69)



[image: image20.png]Hasi cranuonapHoro cayuasi, Korja—m— =0, (8.69) sanuercs
B BHJE

Dpop -+ Dpo, 32An 1,0p — UpOy, 0An A
. Gn +0p ox? + o, +0p & ot 0. (8.70)



[image: image21.png]YuuThiBasi, YTO IPU . = 1y p A Py, 4 3TO CNpaBeanBo, Korja An
& ngu Ap &€ py, M HCHOAB3YS! COOTHOIUEHHE DIHIUTEHHA /sl 5J€KTpO-

HOB, ¥ ABIPOK (W,/Dy = p,/D, = e/kT), ®ospduuneHT amGumonspHoMk
Juddysun MOXKHO 3amHCcaTh B BHIE
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 [image: image24.png]W HaspBaeMasgs aMOHIONOMAPHOH AUQPPYy3HOHHOH NTOL-
BUXKHOCTSBD IO,



[image: image25.png]Hs (8.72) caenyer, 4To g MOXKET H3MEHATH 3HAK B 3aBHCHMOCTH OT
COOTHOUIEHHS 71y H Py. ITO ONPe/e/IAETCs TeM, UTO BO BHEIIHEM 3JEKTPH-
YECKOM N0Ji€ Py XapaKrepH3yeT CKOPOCTb jpeifipa KBAsHHEHTPAAbHOro

o6J1aKa HepaBHOBECHBIX HOCHTeJ/IeH 3apsAia, KOTOPOE JBHIKETCS B Halpas-
JIEHHH ABHXKEHIsl HEOCHOBHBIX HOcHTe/eli. B 3JeKTPOHHOM IOJYIPOBOA-
HHKe g >0 1 06/12aKO ABIKETCS B HANPaBJCHHI JBHXKEHHS JBIPOK,

a B p-Marepua’ne 00/1aKO JBUKETCA B TIPOTHBOIOJIOKHOM HANlpABJAEHUH —
B HAaAlNpaBJ/JIeHUH IBHXKEHIsS SJeKTPOHOB.




53) Фото-ЕРС Дембера для моно- та біполярної провідності.
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[image: image26.png]PaccmorpuM -noJYNPOBOJHHK TNPAMOYTrOJAbHOM (POPMBI, OAHA U3
rpaHell KOTOPOTO OCBeIAeTCsl CHILHO NOIIOAaeMsIM ceeToM. st oripe-
Jle/ileHHOGTH BO3bMEM MOJYNPOBOAHHUK 71-THNA. [IJIsl MPOCTOTLI PacyeToB
Mbl GyieM TaKxe MpeArosararb, 4ro a) KOHUEHTPAUHS JIOBYIIEK Mafia
(8n = 6p) u 6) ocseimeHHe He OYECHb CHJIBHOE, TAK YTO 3JEKTPONPOBOL-
HOCTb O TPH OCBELEHHH B M0G0 TOYKE Majlo OTJIMYAETCS OT TEMHOBOM
3JIeKTPONPOBOJHOCTH G,. Toraa dopmyaa (1.2) naer



[image: image27.png]TMonnas ¢orosac B KOJAbIE, COracHO oOLIEMY ONpEeJe/eHHIO 3AC,

paBua
dn dp
Dn dx Dp dx

vo=<§>g*¢x=§—W¢x, (1.2)



[image: image28.png]d
Vo= (Da—Dy) { dp=5 Da=DYIBP(@—=8p O, 21
0



[image: image29.png]rae d-— TOMUHHA obpasua, a op (V) ¥ 0p (d) — KOHUEHTpAUHHU (POTO-
HOCHTE/IeH Yy OCBELIEHHOH M, COOTBETCTBEHHO, y 3aJHEeil NOBEpXHOCTH.
3mech, OYEBMJHO, AOCTATOYHO HHTETPHPOBATH TOJIBKO MO TOJIHHE
JIaCTHHKH, TaK KaK B OCTAJbHOM 4acTH uend &% = 0.

Ecnu d Xors 6bl B HECKOIBKO pa3 IpeBhllIaeT AIHHY Iudpysuu L,
0 8p (d) < 6p (0). VI36bITOUHYIO KOHUEHTPALMIO A «TOJCTOH» MJIa-
CTHHKHM Mbl ViK€ BhIMHCAHIH panbuie (§ X.6):



[image: image30.png]L
8 0 =1 155, 22

rae D — xoadduuuent amGunonspHoi 1udpy3nH, a 0CTaAbHbe 0603HA-
UeHHS KMEIOT MpexHuH cmbica. ITo3TOMy OKOHYaTeabHO MOJydaeMm

Vo=—_'—D;—“ i 2.3)



[image: image31.png]Ha puc. 11.2 nokasanbl suaky sapsja rpasedt ana ciayuas D, > D,
HamnpapJ/eHUs N0JI7 aMOHNONAPHO#M 1udbY3HH & U CTOPOHHEH CHabl 8*,
DeKTPOHB!, IHGGYHHpYIOUIKe GHICTPEe, 3apSKAIOT HHXKHIOK TOBEpX-
HOCTb OTPHUATENbHO, @ HA OCBELICHHOH I'DaHH NOSBISETC NOJIOXKH-
TeMbHbIH 3apsj. PaccMOTpeHHast (OTO3AC, BO3HMKAIOWIAS BCJENCTBHE

pasnu4Hs KOIPOHUHEHTOB AU(ODYIUH 3ACKTPOHOB H EBIPOK, NOMYUHIIA
HaszBanue 3nc embepa.
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54) Фотомагнітний ефект (біполярний випадок). Чим визначаються струм та фото-ЕРС?
[image: image32.png]HRinbid - PRl ‘DuaHYecKan TNpHYHHA tbo-rosnex’rpo-
MarsuTHOro sddexra (PIM) sakmovaer-

¢l B OTKJOHEHHH TMOTOKOB NH(bPY3HH (OTOIEKTPOHOB M (HOTOMBI-
pok B marmutHOM mose (SI. M. dpenukens). IMomynposonsuk Besie
B JanbHefimiem GyneM cuMTaTh HM30TpomHbiM. Hanpasum oce X npsivo-
YrONbHOH CHCTEMbl KOOPAHHAT BO/b OCBEllaeMOi IOBEPXHOCTH, 0chb ¥ —
NIepTeHINKY/IAPHO STOH MOBEPXHOCTH, a.0Ch Z — NO HANpas/eHnio &
(puc. 11.15). Ecan 6pl MareuTHOro noas ee GbIO, TO HOTOKH QOTOREI-
POK H (POTOS/IEKTPOHOB GLUTH GBI HANIPABACHBI NEPICHANKYJISIPHO K OCBe-
IaeMOH IOBEPXHOCTH, T. €. BIO/b OCH Y, 06a B OHY H Ty 3e CTOPOHY,
a co3jiaBaeMble MMH TOKH j, U j, GBUIH Obl IIPOTHBOMOMOKHBL [lpn
BKJIIOYEHHH MATHUTHOTO TIOJA, BCJENCTBHE AeicTBHS CHabl Jlopetua,
NOTOK ABIPOK OTK/IOHAETCA HA yroil Xomaa ¢,, a MOTOK 3AEKTPOHOB ——



[image: image33.png]B NpOTHBONOJOXKHOM HaflpaBJeHHH HA YTOM AOM01a @, TAe

1 1
80 =7 0B, tgPa=— B .1)

(cp. § 1.3). TlosroMy BOZHHKAIOT COCTABSIOMNE TJIOTHOCTH TOKA jpy
H jax Dapajselbhble OCBEILAEMOH TOBEPXHOCTH M HalpaBieHHbie
B OJHY H Ty e cTopony. EcM nnacTMHKa He 3aMKHYTa, TO JeBLI ee
TOper GyNeT 3apAKATLCA MOOKHTETBHO, @ NPABHIi — OTPULATENBHO,

B MJACTHHKE TNOSBHTCA CO-
CTABJISIOIIAA 3/IeKTPHYECKO-
ro noas 8, a Mexay Top-
1AMH BO3HHKHET Pa3sHOCTh
TIOTeHIIHAJIOB.

Takum ofpazom, ®IM
spext HMeerT TO Ke mpo-
HCXOMJIEHHe, 4TO M 3xpeKT
Xonna. OnnaKo MexKIy HEMH
uMeeTcs H pasiuuue. B cay-
uae sxpexta Xoana Hanpas-
JeHHA TOKOB, CO3/IaBaeMBIX
3NEKTPOHAMH M JBIPKAMH,
OIVHAKOBLI, A HANPABJIEHUs
TIOTOKOB ~— MPOTHBOTIO/IOK-~
Hbl. BCleIcTBHE 3TOr0 Mar-

C e em
L,
= i
|
+ il=- 7
1
|

) & —

Puc. 11.15. DeKTpoHHEe H AHPOYHEE - TOKA
npu ®OM spderre. MaruuTHas HWHAYKUHS Ha-
NpaBieHA OT YepTeRa K UHTATENIO.



[image: image34.png]HUTHOE MOJIe CTK/IOHAET oba 35TH NOTOKAa B OAHY H Ty XKe CTOPOHY, H
nosToMy 3¢dekT Xosaa ecTb pasHOCTHbI 3ddekT. IIpH 3TOM, Kak Mbl
Buzean (§ 1.4), pesyapTupylomue yroa Xosjia U TNOCTOsIHHas Xouia
MpU CMEIIAHHOH NPOBOXMMOCTH MOTYT Jaxe o6pauiatecst B HyJdb. B
ciyuae e OIM shdexta HANpaBJeHUs NOTOKOB ALIPOK H SNEKTPOHOB
OMHAKOBBI, MAarHHTHOE TOJe OTKJOHSET HX B pa3Hble CTOPOHE, M IIO-
3TOMY Mbl Ha0/1107aeM CYMMapHbIil addeKT 06OHX OTKJIOHEHHI.



[image: image35.png]O6paruMcs Tenepb K pacnpesie/ieHHI0 TOKOB. [las GeckoHeyHo JJHH-
HOll NJaCTHHEY NOJHBIH TOK B Hanpap/ieHdd Y B /o060l TOuKe paseH

HYJLIO: ’
jy=lipy+ijng=0. 7.2)



[image: image36.png]Ecrd TOpus! MIACTHHKH 3aMKHYTHl HAKOPOTKO, 10 8, =-0 M, COOTBeT-
CTBEHHO, Toka gnpeiiha Her. TlosTomMy MNOTHOCTL TOKA Ompeiensiercs
TONBKO RU(DYsHelt B MACHHUTHOM TOJe M DaBHA

B @) = jor )+ Jux (&) 7.3
Tlpy pa3oOMKHYTEIX TOpUAx KoGaBisiercs eme Tok Apefida H IIOTHOCTD

T0Ka paBHa
jx(y) =08x+ i‘;s (y)r (74)
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[image: image37.png]rae ¢ — YAGJNbHAS 3JEKTPONPOBOAHOCTh. Ilpu -3TOM ~ HampaBJieHHsA
TOKOB Jpercda M anddysuu nporusonooxkusl (cp. puc. 11.15). Tax
KaK 8, He 3aBUCHT OT y, a j%° 3aTyXaeT NpH YBe/IHYEHHUH Y, TO BOIK3H

OCBEIeHHOH NOBEePXHOCTH HpeobiajaeT TOK AH(QY3HH, a B riayGHHe

[JACTHHKH OCTAeTCH TOJNBKO OIMH
TOK Apeiiha M HanpasaeHue TOKa
CTaHOBHTCH = NPOTHBOIOJIOKHBIM.
BenenctBHe  3TOTO B IJIACTHHKE
BO3HMKAIOT 3AMKHYTHE JHHHH TO-
xa. JIas caysas  pasoMKHYTOR
IVIACTHHKH KOHEUHOH IVIMHBI OHK
niokasansl Ha puc. 11.17. TTpu stom
NJIaCTHHKA npHoGperaeT  onpepe-
JICHHBIH MATHMTHBIH MOMEHT, KO-

TOPbLIH MOXKHO OGHAPYIKHTD IKCIIE-
PUMEHTAJLHO.

C e g m K]

il

Puc. 11.17. Jlnuun toka npn OIM -
deKTe ‘B PazOMKHy1OM 0Gpasue 6e3 v1eK-




55) Фото-ЕРС при освітлені p-n переходу. Вентильний та фотодіодний режими. 

[image: image38.png]HauGonee paxubM TunmoM ¢OTOSAC ABJAETCA TaK HaseBaeMast
senmuasras ¢omosdc. OHa BO3HHKaeT B TOM Cjyyae, KOTJAa CBET reHe-
pHpYET HOCHTeNHM 3apsjfa BGJH3H MOTEHHHAJbHOTO Gapbepa, T.e. TMpH
OCBEIIeHH! KOHTAKTOB METAaJJ1 — MOJYINPOBOAHHK H p—n-TIePeX00B.



[image: image39.png]Crenyer pas/iHuaTh jBe NPUHUHMIIMAIBHO OTJAHYHBIE CXeMBbl BKJIOUE-
HHuA QoTossemMeHTa ¢ p—n-nepexofoM. B mepsoil U3 HHX OTO3IEMEHT
HeMOCPEICTBEHHO 3aMKHYT Ha BHELUHIOW Harpysky (pHc. 11.5,a) u



[image: image40.png]Puc. '11.5. CxeMbt BKMOUCHHS doToameMenTa (a) # do-
TogHoAa (6).



[image: image41.png]SIBASETCST TpeoOpasoBaTesieM CBETOBOM 3SHEPIHH B S/JEKTPHUYECKYIO.
Taxylo cxeMy BKJ/oueHHsT MBI Gy/ieM HashIBATb «CXeMOi (OTOINEMEHTar.
Hpyras cxema (puc. 11.5, 6) copepxHT BO BHellHei LEMH eume HCTOY-
HUK TOKa, BK/IIOYEHHBIH Tak, 4ToOb Ha p—n-Tiepexosie GbLIO HAMpsxKe-
HHe 3aMOpHOrO 3HaKa. DT0 HanpsKeHHe BHIGHPAIOT 10 BO3MOXKHOCTH
6GONbIIMM, HO, KOHEYHO, MeHblle NPOGOHHOTO HANpPSKEHHA p—n-niepe-
xona. Takas cxeMa MoJyuHsia Ha3BaHHe «CXeMbl (poToxHOza». ITpu aTolt
CXeMe BKJ/IIOYEHUS CYIIeCTBYIOUIMH B LENH TOK (KOTOpHIH B TEMHOTE
€CTb TOK HAacblIleHUs p—n-Tepexofia H B XOPOIIHX AHOJAX OYEHb MaJ)
CHJIbHO M3MEHAETCS NPH OCBEUIEHHH H, COOTBETCTBEHHO, H3MEHAeTCS
U TaJieHHe HANMpSKeHHS HA HarpysouHoM comporusienud R. Tlpu mpa-
BHJIBHOM BHIGOpE HANpSKEHHA HCTOYHMKA H BHELIHETo COMPOTHBJIECHHS
BeJIHYHHA S/EKTPHUECKOTO CHTHAMA MOMeT GbITh CAe/laHa HaMHOTO Goab-
el, ueM B cxeme (OTO3IEMEHTa, U MOITOMY (DOTORHOILL HIHPOKO “IIPH-
MEHSIOTCS A PerHCTPALliH M HSMEePEHHS CBETOBHIX CHrHaJoB. B masp-



[image: image42.png]b ————

Puc. 11.6. Ilpoucxoxzenue BeHTHIbHOA (ozo-
9AC. nyHKTH})OM TIOKa3aibl Kpasi suepreTHuye-
CKHX 30H B TEMHOTE.

KO NMPHMEHAEMBIX- Ha HUCKYC-
CTBEHHBLIX CHYTHHKaX 3emil
H KOCMHYECKHX Kopabasx.
Ddusnueckan TpHYHHA
BO3HHKHOBCHHS BEHTHIBHOM
oTo3C 3aK/I0YAETCS B TOM,
4TO NOTEHUHANBHBIH Gapbep
p—n-nepexoga = pasjenser
notoxu (GOTOAEIPOK H GOTO-
aaexTpoHoB. Iloaoxum, wro
CHJIBHO NOTVIOLIAeMOe H3JIy-
YyeHue MNajaeT Ha OAHY M3
rpaned KpHCTaaa, mnapaj-
NeNBHYI0 TNIOCKOCTH p—n-
nepexoaa (puc. 11.6). Hasa
onpenesenHocTH GyieM cuu-
TaTbh, YTO ‘OcBeulaercs n-06-




[image: image43.png]JacTb, U OyaeM CUHTaTh CHa-
yana, 410 GoTO3IEMEHT PasoMKHYT. POTOINEKTPOHDI H POTOAHIPKH GyRyT
AnddyHnuposats B riy6b KpHCTaAIa, H HEKOTOpasl HX J0Asl, He YCleB-
was peKOMGHHHPOBATL (HA MOBEPXHOCTH M B  06DBEME), JOCTHTHET
p—n-nepexozra. ORHAKO ISl OCHOBHBIX HOCHTeJei — 3/IEKTPOHOB
‘— B p—n-TIePeXOje CyLIeCTBYeT NOTeHIHANbHEII Gapbep, H NosToMy
NPAKTHYECKH BCE OHH He NpofiiyT B p-obaactb. Hanpotus, misi Heoc-
HOBHBIX HOCHTeJell — JBIPOK — NMOTEHHHANBHOTO Gaphepa HeT H Bce
JOCTHTIIHE Tiepexoja ABIPKH OyAyT 3aTArHBaThCS NOJEM Nepexona
B ry6b KpHCTas1a, co3fiapas ToK (1. Ecan g; — Temn nosepxnocTHOI
reHepanuH nap, a f — goas POTOALIPOK, NOLIEANMX KO Tiepexona Ges
pekoMOHHALMH, TO
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[image: image45.png]The O — OcCBemiaeMmas nJollaidb. BeselcTBHe NOSB/IEHHS «CBETOBOTO
TOKa» i; p-06AacTb GYyJET 3apsKAThCs NOMOKUTENBHO, a N-001aCTh —
OTPHUATENbHO, H MEeXAY 3JEKTPOJaMH JJeMeHTa NOSBHICS PasHOCTH
notenuuanos. [loatomy B oTosneMenTe, KOTOPHIH HpeACTaBsieT coGOi
‘QOBIYHBIN AHON C p—ri-NIePEeXOiOM, BO3HHKHeT elle JOTOJHHTEALHbHT
TOK ,, OOYC/IOB/ICHHBIA MHXeKuHeH IBIPOK B #7-00/4CThb H SJICKTPOHOB
B p-06/1aCTb K" HaNPaBJEHHbIA NIPOTHBONOJIONKHO TOKY i;. [l «Hueab-
HOTO» JHOJa (HeT peKOMGHHAIUH B CAMOM p—n-TI€PEXOJie, TOKH YTeUKH



[image: image46.png]M&JIbl, MANCHHEM HANpPAKEHHS B TOJMIE KPHCTaA/1a MOXKHO NpeHedpeub)
310T TOK jaercs ¢opmyqoh (VIII.1.4). B pesysnsrare mexkny pasomx-

HYTBLIMH 2/IEKTPOAMHU (HOTOJIEMEHTA YCTAHOBUTCA TaKoe Hanpsikerue Vi,
TIpH KOTOPOM MOJHBIH TOK { = i; — i, = O.



[image: image47.png]Ecan anexrpons! ¢orosiemMeHTa 3aMKHYThl H2 BHEIUHIO- HATPY3KY,
TO HamnpsfiXXeHHe MekKAy HHMH u OyleT MeHbIUe Vi H TOKM i; M i, yxe



[image: image48.png]He "OyAyT KOMIEHCHpOBAEL Jpyr IApy-
ra. IlosTomy B uenu BO3HHKHET TOK

iy — iy == i— iy (€ — 1), (4.2)

rae o = e/kT, a i; ecTb TOK Hachlie-
nist. CootHowenue (4.2) siBasercs oc-
HOBHBIM B TEODHH BEHTHJBHHIX (OTO-
3/IeMEHTOB.

3aBucHMOCTb § OT u# AJs HIealb-
HOrO BEHTH/IBHOTO (OTOINIEMEHTa MOKa-
3aHa Ha puc. 11.7. Kpusasa I jpaer 3a-
BHCHMOCTb TEMHOBOTO TOKa OT Hampsi-
JKeHHsI M MpeACTaB/seT coGoH OObIUHYIO
BOJILTAMIIEPHYIO X3paKTePHCTHKY TOH-
Koro p—n-nepexoja. Ilpu ocelreHuH
BCe TOYKH 3TOH KpPHBOH CABHMraloTCst
BEEPX Ha OHY M Ty e BeJNUHHY i/
(kpusas 2). Benencrsue storo npu =0
(pasomMKHyTasd Henb) HANpAXKEHHE Ha
($oTo3JIeMEHTE HE PABHO HYJIO, & 3Ha-

Puc. 11.7. BoabramnepHas xa-

PakTepHCTHKA HJeasbHOro ¢oTo-

3/eMeHTa B TeMHote (/) H pH oc-
BEUWIEHHY (2).




[image: image49.png]YHT, B HEM pPa3BHBAETCA HEKOTOpasi 31C .V,. AHAJOTHUHO, MpH U == U
(KODOTKOe 3aMbiKanHie) B LEeMU CVIIECTBYVET TOK KODOTKOTO 3aMBIKAHHMS.



[image: image50.png]Tonaras B Qopmyste (4.2) i = 0 (pasoMKHYTas uenb), HAXOAUM,
YTO 34C 3/EMEHTa paBHa

v,,:'g;n(w%’). .3)



[image: image51.png]C yBenuuenuem ocBelleHHOCTH (yBeJHUEHMeM {;) 3AC yBeJH4HBaeTcH,
OHAKO HE NpPONOPHHOHABHO i;, a MO JOTapUPMHYECKOMY S3aKOHY.
Koteuno, 310 yBesHYeHHe IPOHCXONHT He GECHpeiesbHO, TaK KaK NpH
BO3pacTaHHM OCBEHIEHHOCTH YMEHbLIAeTCA BBHICOTA INOTEHUHANbHOTLO
Oaprepa B p—n-nepexoze, H, Korja Gapeep craHosurcs nopsaka kT,
yBenHueHHe 3AC mpekpawaercss. Orciofa CIEfyeT, YTo 37C He MOMer
NpeBLIIATh KOHTAKTHYIO PA3HOCThL [IOTEHLMAJNOB MEXAy p- U n-obaa-



[image: image52.png]CTAMH. [L/191 HaHOOJee BBLIFONHOFO CJydyasi, Koraa (0e3 OCBeuleHus)
ypoBenb PepmH pacnojoxen BOMM3H KpaeB 3HEPreTHYECKHX 30H,
Vomax = E /e. 310 naer, nanpumep, AA repMaHHs MPH KOMHATHOM
teMrepaTrype Vo, max 2~ 0.6 B, a misi KpeMuBst Vomax 2~ 1 B.
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