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3 lapic
TakpIpbiObI: {HoATaAp KIHE 0JIaPABbIH KOJIAHBLIYBI

JlapicTiH MaKcaTbl MeH MiHIeTTepi:

Japictin Mmakcarsbl: J{uonrapabiH KYpbUIBIMBIH, KYMbIC IPUHIUITEPIH )KOHE
HEri3ri CcUmarTaMaliapblH  TYCIHAIPY apKbUIbl  CTYAEHTTEpPre SJIEKTPOHJbI
KYpBUIFbUIApJAFbl  JUOATAPIbIH peslli MEH MaHbI3IbUIBIFBIH alIbIl  KOPCETY.
CoHbIMeH Katap, AUOATAPIBIH dPTYPl TypAepl MEH OJIap/IblH KOJAaHy calalapbiH
TaHBICTBIPY, OJAPJbIH MPAKTUKAJIBIK KOJJAHBUIYbl MEH 3JEKTPOHHUKAJAFbl OPHBI
TypaJjbl OuTiM Oepy.

Minjaerrepi:

o JIMOATHIH KYPBUIBIMBI MEH p—N OTKEJIHIH KYMbIC TPUHIIUIIH TYCIHIIPY;

o Tikeneit xxoHe Kepl KOCBUTY PEKUMJICPIH CUTIATTAY;

o JIMOATBIH HETI3T1 AIEKTPIIIK CUNaTTaMallapblH TYCIHIPY (TIKEJIeH KepHeEY,
Kepi TOK, TECIN 6Ty KepHEy1);

o JluonrapnblH HETi3ri TYpJIEpIH >KOHE OJIapAbIH KOJJAHbUTY aMaKTapblH
aHBIKTAY;

o JIMonTHIH BONBT-aMIIEPIIIK CUTIATTAMACHIH TaJIJIay.

Tyiiinai yFeiMaap MeH TepMUHIEP
« Huon

e p-n eTKei

« Tikeneit xxoHe Kepl KOCBLTY

« OTKi30eiTIH Kabar (depletion region)
« Tikeneit kepuey Tycyi

« Kepi Tok

o Tecinm ety KepHeyi

o 3enep apdexri

o ABanany 3¢ dekri

o Cgeronuon (LED)

o IIloTTKHM IHOX

« Bapuxkam xxone dhotoanon
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Kipicne

Jlviom — OYJ1 eKi 3IeKTPOATaH TYPaThIH HET13T1 AIEKTPOHIBIK KYPBUIFbI, OHBIH
0acTbl EpeKILEeNIri — AEKTP TOIbIH TEeK Olp OarbITTa *aKChl OTKI3Yl JKOHE Kepi
OarpITTa TOK aryblHa Kelepri xacaybl. /[MonTeiH OyJl KacHeTi OHbl KONTereH
AIIEKTPOHBIK cXemajap/a TOKTbI 0acKapy YILUIH TalThpMac KOMIIOHEHT €Te/l.

JIMOATHIH KYPBUIBIMBI HET131HEH €K1 TYPJI1 )KapThljIall ©TKI3T1II MaTepuaablH
(p-alimMak >koHE n-aiiMak) KOCBUIYbIHAH Typajabl. byn p-n Tyiicne apKbulbl JUOL
AJIEKTP TOTHIHBIH aFbIMbIH Oenruti Oip OarbITTa HIEKTEHAl HEMece KYprizeml.
Tikenelt KOCKaHa JUO TOKTHI OHAW OTKI3€[ll, ajl Kepl KOCKAH/a TOK arybIHa >KOJ
OepMmeii, ocbulaiiiia 3JEKTp Ti30EKTepiH KOpray Hemece OacKapy MiHJAETIH
OPBIHJANIBI.

Kazipri 3amanfbl 3J€KTpOHMKaAa JUOATAp caH ajlyaH (QyHKUMsIIApAbI
arKapajbl:

« TypakTsl TOK KO3[epiH Kacay YIIiH aifHbIMaJIbl TOKTHI TY3€ETY,
> Ti30exTep/l KepHey HIEKTEpIMEH KOpFay,
< JKuinikrepai cy3y Hemece MOAYJISLUIIAY,

« JKapplk mbIFapy (CBETOAMONTAp apKbUIBI) KOHE (HOTOCUTHAIIAPIBI
KaObu11ay (poTomroaTap apKbLIbI).

JIMOATHIH KapamaWbiM KYPBUIBICHI MEH CEHIMII KYMBICHI OHBI TYPMBICTBHIK
TEXHUKaJIaH OacTall OHEPKICINTIK >XKaOAbIKTapra JeiiH, OaillaHbIC KyHelepiHeH
OacTan MeIUIIMHAIIBIK aclanTapra ASHIHT1 opTYypJll caianapja KeHIHEH KOoJJaHyFa
MYMKIHIIK Oepeni. Conpaii-ak, TUOATAp AJIEKTPOHMABIK KYPBUIFBUIAPIBIH SKYMBIC
iCTey TYPaKTBUIBIFBl MEH THIMIUIITIH apTThIpy/Aa MISIIYII POJl aTKapaibl.

JMoATBIH KemTereH Typiaepi (CTaHIapTThl p-n AUOABI, 3eHep auof, LllorTku
JTMOJIbI, CBETOJMOI, BapuKarl, (HOTOAUON KoHE T.0.) opTYpil apHailbl MiIHIETTEPIl
mienryre OarbITTalFaH. byl opTypnilik auoaTapasl KOJNJAaHYy asChlH OfaH opi
KEHeuTeal.

Ochb1 nexnus 6apbickiHAa 013 AUOATAPABIH KYMBIC TPUHITUIITEPIH, OJIAPIBIH
TYPJIEPiH, CUIIaTTaMaJIapbiH KOHE OPTYPIIl KOJJaHy calallapblH KapacThIPaMBbI3.

B
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-
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1. IuonThiH KYPbLIBIMbI MEH KYMBbIC IPUHIHIII

JIMOoATHIH KYPBUTBIMBI €Ki TYPJI1 )KapThllail ©TKI3TilI MaTepraiiad TYPasIbl:

< p-ailMaK — OH 3apslTalifaH TECIKTepiH (BakaHCUsIAp) Kel MeJIIep/e
OomnarbIH aiimMak. MyH/Ia HET13T1 3aps/l TaChIMaIayblIap — TECIKTEP.

< N-aiiMaK — epKiH 3JEKTPOHIapAbIH KOl MeJuiepie 0onaTeiH aiiMak. MyHaa
HETI3T1 3apsij] TachbIMaJgaylibluiap — 3JIEKTPOHAP.

Byn eki aitmakTbl OIpIKTIpreHjie p-n eTKell (HeMece p-n KOChUIBICHI) Maiiia
Oomanpl. TyHICKEH Ke3/1€ €Ki allMaKThIH IIeKapachIHAa epeKIIe MPoIece Kypei:



< DIEKTpOHJap n-aliMakTaH p-aiMaKKa aybICBIN, COJI JKepJe TECIKTepMEH
pEKOMOUHAIMSTIAHATBI.

+ TecikTep p-aiiMakTaH n-aiMakkKa >KbUDKH]IBI /14, COHJA 3JEKTPOHIAPMEH
pEKOMOUHAIUSTIAHATBI.

Hormxecinge TtyiickeH miekapajga oTki30elTiH Kabar (depletion region)
HeMmece Oapwepiik Kabar Ty3uieal. byn kabarra 6oc 3apsa TackIMasaylibLiap
OonMaiizibl, TeK OCKITLIITEH OH oHE Tepic HOHAAp Kanaabl. by kabar Taburu Typae
AIIEKTP OPICIH TYAIPAJbl, OJI 9p1 Kapail TackIMall MPOLECIH TeXKEUII.

JIMOATBIH KYMBIC ICTEY pexUMAEPI

1) Tikeneit kocy (Forward Bias)

Tixeneii Kockanoa, sAHU:

< p-aliMaKKa OH KEpHEY,

< n-ailiMakka Tepic KepHey oepinel.

Byn orcazoatioa:

+ KonmaHbuiran ChIpTKBI AJIEKTP Opici 1IIK1 3JIEKTP OpICIH dJCIpeTe/l.

< OTKI30eHTIH KaOaTThIH €H1 a3asibl.

< DJIEKTPOHJIap n-aiiMaKTaH p-aiiMakKa, ajl TECIKTep p-aliMaKTaH n-aliMaKka
OHal ere/l.

+ HoTwkecinae T1oa apKbUTBl TOK €pKIiH aFajibl.

Tikened TOKTBIH HETI3ri MEXaHW3Mi: 3apsJl TachIMaJIaylIbLIapIbIH
(o7eKTpOHIap MEH TECIKTEp/iH) KO3FaJbIChl JKOHE OJapiblH IIeKapaJarbl
PEKOMOMHAIIUACHI.

2) Kepi kocy (Reverse Bias)

Kepi xockanoa, sznu:

< p-aliMaKkKa Tepic KepHEY,

< n-aiiMakka oH KepHey Oepinesi.

Byn orcazoatioa:
< KonmgaHburFaH CBIPTKBI AJICKTP OpICi 1K1 ©picTi KyIenTe .
< OTKI30elTIH KaOaTThIH €H1 YJIKeHe 1.
< 3aps TackIMaNIayIbIIaAP/IbIH OTY1 KABIHIANIbI.

+ Tek oTe a3 MeJIIepAe Kepi aFbIMAAFEl TOK (Minority carriers TOKbI) OTe/l.

byn Tok ere onci3 jkoHe WIean JKaraaiga TOK MyJjie OONMaibl aeyre
0oJagb.

*

0

*

2. JIuoaThIH HEri3ri cunmarramaJjapsbl

JIMONTHIH >KYMBICBIH TOJBIK TYCIHY VIIIH OHBIH HErI3r1l 3IIEKTPIIK
cunarTaMmanapbeia 011y KaxkeT. bys1 cunarramanap THONTHIH OpTYPIl PeKUMIEPAETi
MIHE3-KYJIKBIH CHUMATTalIbl >XKOHE OHBI HAKThl KOJjgaHOamapma IypbiC TaHJam
KOJIJIaHyFa MYMKIHJIIK Oepe/i.

1) Tikeneit kepaey (Forward Voltage Drop)

Tikeneit KoCy Ke31H/1€ MO apKbLIbl TOK aFybl YIITH OenriI 61p MUHUMAJIIBI
KepHey KaxkeT. bysl KepHey AMOATHIH MarepuajblHa >KOHE OHBIH KYpPbUIBIMBIHA
OallmaHbICTBI OOJIAIBI.

<+ Kpemuuit quoneinaa tikenei kepuey mamamen 0,7 B.

<+ I'epmanuii quonpiHaa Tikenen kepuey mamamen 0,3 B.



byn xepHey 3apsin TachiMaigayliblUIapAblH (3IEKTPOHAAP MEH TECIKTEPAlH)
OTKI30€HTIH KaOaTTaFrbl ANEKTP OPICIH KEHII 6TyiHe KaxkeT. backaia aiTkanaa, Oy
— AuoATHl "amry" yIIiH KepeK IEKT1 KepHey. TeK OChl IIEKTI MOHHEH aCKaH Ke3Je
FaHa JIMOJl apKbLUIbI TOK €Iyl TypJe ara OacTalbl.

< A3 TOK Ke3iHJe KepHEeY Tycyl a3 0oaibl, 01paK TOK apTKaH CalbIH TUOATHIH
1K1 KeAepriiepine OailaHbICTHI a3/al ece/Il.

< Creronuonrapna (LED) Oyn Ttikeneit kepuey oxerre 1,8 B - 3,3 B
apaJIbIFbIHA O0a1bl, TYCiHE OailIaHbICTHI.

2) Kepi tok (Reverse Leakage Current)

Kepi kocy pexuminge (SFHH, TMOAKA Kepl KepHEY KOJJAaHbUIFaHIa) Wjeall
JKarlalia TOK arybl THIC eMec. AJaiija MbIHANWBl THOATApAA OpIalibIM a3aaraH TOK
araJipl, OJ1 KEPi TOK JCH aTaiajibl.

Kepi TOKTBIH epeKenikTepi:

« On ere a3 wMemmepae Oomaapl (MUKpoaMIlep HeEMece HaHOoaMIep
JeHreriHae).

< Byn TOK HeriziHeH a3MIBUIBIK 3apsj TachIMaJlaylibuiapjaH (minority
carriers) maija 0oJasbl.

+ TemmepaTypa  JkOFapbUIaFraHia Kepli  TOK  ©cCemi,  COHABIKTaH
TEMIIEpPaTypaHbIH ocepiH CCKepreH KOH.
Kepi Tok eTe a3 Oosnca 1a, oTe ce3iMTal MEKTPOHABIK KYPhUIFbUIapaAa OYJ1 TOKTHIH
00JTyBl MaHBI3/IBI POJI aTKAPYBI MYMKIH, c€0e01 01 11y JeHTeiiH apTThIpa bl HEMece
Ti30€KKe KOCBIMIIIA aFbITl KETETIH TOK Oepe/i.

3) Tecim ety kepreyi (Breakdown Voltage)

Erep nuonka Gepiiren kepi kepHey Oenriri O1p IIEKTI MOHHEH achIll KeTce,
OTKI30eMTIH Kabar Oy3blIajbl 1a, JUOJ apKbUIBI YIKEH Kepi TOK ara Oactaiiasl. by
KyObuIbIC Tecin oty (breakdown) mem arananpr.

Breakdown Voltage cunarramacsr:

< OpOip AMOA YIIIH OHIIPYII KOPCETETIH apHaiibl MOH 0ap.

< MpIcaibl, KaJbl MaKCcaTTaFbl KPEMHUM TUOABIHA Tecin oTy kKepHeyi 50
B, 100 B nemece 400 B 6omybr MyMKiH.

< 3eHep AWOATAphl apHAWbl OCBHl TECI OTY PEXHUMIHAEC TYPAKTHI KEpHEY
KO3JIepiH jKacay YIIiH MMai aaaHblIa b

Tecin eTymiH €Ki HET13r1 MEXaHU3MI:

<+ ABananu-3¢pdexr (Avalanche breakdown): JKorapsl kepHeyme 3apsn
TackIMaJIaybIap VALY ajblll, 0acka aroMaapasl HOHAaiabl. by nporecc naBuHa
CHUSIKTBI ©CE/I1.

+ 3enep 3ddexri (Zener breakdown): HerizineH TeMeH KepHeynepae
Oaitkanazasl (5 B-ka neiiin). DnekrpoHaap TyHHENIbIIK 3O PEKT apKbIIbl OTKI30CUTIH
Ka0aTThl OTEe].

< Komimri nuonra breakdown »armaiibl THOATHI 3aKbIM/IAYBl MYMKIiH.

< AJ apHaiibl )xacanrat 3eHep quonrap breakdown pexuMinge KyMbIC iICTEH
anapl.



3. luox TypJiepi

DJNEKTPOHMUKAAA SPTYPJIi Makcarrap YIIiH KOJJAHBUIATBIH KOITEreH U0
TYpJiepi 6ap. Op IUONTHIH 631HE TOH KYPBUIBIMbI MEH €PEKIIENIKTep1 00TIabl, )KOHE
onap 6enrial 61p KoJIaHy cajiajiapblHa OarbITTaJIFaH.

CraHmapTThl p-n WO — €H KapamalbIM JKOHE KEH TapajiFaH JTUOJ TYPI.
OHBIH HET13T'1 KbI3MET1 — JJIEKTP TOTHIH Oip OarbITTa OTKI3Y YKOHE EKIHII OarbITTa
Oerety. MyHaii qroarap keOiHece TY3eTKilll cxemanapia, SFHU alHbIMaJIbl TOKTBI
TYPaKThl TOKKA TYPJICHAIPY YIIiH KOJIIaHbLIA IbI.

3eHep auMom — apHaWbl TYpJAE >KacajFaH AUOM, oi Oenriumn Oip KepHey
JIeHTreliiHe JKeTKeHIe Kepi OarbITTa TOK ©TKi3e OacTaiiipl. bys1 KacueTi oHbI KepHEY
TYpPaKTaHIBIPFBIITAPbIHAA KOJIJaHyFa MYMKIHAIK Oepei. 3eHep AUOATAp TYPAKTHI
KepHEY KO37epiH jkacay YIIIiH K1l Mai/1aIaHblIaIbl.

loTTku Avox — MeTajl MEH >KapThUlall OTKI3TIII apachlHAa KYPBUIFaH
oTkeni Oap muon. OHBIH HETI3ri epeKIIeiri — oTe a3 TIKelel KepHey Tycyi
(mamamen 0,2-0,4 B) sxoHe oTe xbu1gaM opeket eTyi. Conapikran llortku nuoarap
KOFaphl JKUUIIKTI cXemajlapia J>KOHE JKbUIIaM KOMMYTAIlus KaXXeT OoaThliH
KYPBUIFbLIap/a KOJITaHbLIATbI.

Ceeroguon (LED) — TOok ©TKeH Ke3ie »apblK IIBIFApaThiH JHOJ TYPI.
CBeTonuOATHIH ~ KYPBUIBIMBI ~ apHaiibl ~ MaTepHalJlapiaH  skacaiajbl, oJap
pexoMOuHaIusl mpolecinae QoroHmap uibiFapaabl. CBETOAMOATAP KOPCETKIII
mamaap/aa, TUCIiehnepe, >KapbIKTaHIbIpy JKYHenepinae KeHIHEeH KOITaHbLIa bl

@DoTO AMOA — KAPBIK SHEPTUACHIH IEKTP TOThIHA TYpieHaAipeTiH nuoa. ®oto
JMOJ] JKaphIK TYCKEH Ke3[ae Kepl TOKTHIH Imamachkl aptaapl. On  Heri3iHeH
doTroceHcopnap MeH KaOBULAAFBINI KYpPBUIFbUIApAa TaliJaJaHbUIabl, MBICAIIBI,
KaMmepamap/a, ONTHKAIBIK OaiaHbIC KyHenepiHe.

Bapukan nuon (memece Bapukam) — kepi KepHEy e3repreH CailblH ©31HIH
CBIMBIMJIBIIBIFBIH ~ ©3TEPTETIH JauoA. byl  KacueTi OHBI  JKMUTIKTI  perTey
cXeMaapblHIa, MBICAJbl, PATUOKAOBIIIAFBIIITAPABIH HEMECE TeHEepaTopIapIbIH
KOHTYpPJIApbIH OamnTay YIIiH KOJIJIaHyFa MYMKIHIIK Oepeti.



4. THOATHIH KOJAAHBLIYbI

Juoarap Typii cananapaa KeHiHEH KOJIaHBUIATBIH MaHBI3bl KOMITOHCHTTEP
Oonpin TaObUIaNbl. OnapiblH OPTYPJL TYpiepl opTypii KOJJaHy MakcaTTapblHA
apHaiipl OcfiiMaenreH. JlnoarapblH €H KeH TaparaH KOJJAaHy aifMaKTaphl TOMCH/IC
KEJTIPUITeH.

5.1. Tyzetkim cxemanapaa

JuoaTap Ty3eTKill cxemaiapja HETi3ri peyl aTKapajbl, ojlap alHbIMaJbl
TOoKTBl (AC) TypakTel Tokka (DC) Typaenaipy YuIiH KOJAaHbUIaAbl. AWHBIMAIbBI
TOKTBIH O1p OaFbITTa FaHA aFbIll OTY1H KAMTaMachl3 €TETIH TUOATHIH KACUETI apKbLIbI
alfHBIMAJIbI TOKTBIH TEPIC KaPTHICHI KECUIII, TEK OH >KapThICHl FaHa ©TKI3UIeAl. by
IPOIECC TYPAKThI TOK K631 ally YIIIH KaXKeT.

Muican:

X3 Kyar ke3nmepiniy Ty3erkimTepi: KommeroTepiaep MeH Tenemumapiap
CUSIKTBI TYPMBICTHIK TEXHUKAJIapAarbl KyaT Ke3JepiHJe AHOATAP KOJIJAHBLIAIbI.
Onap aifHBIMaJIbI TOKTHI KaOBUIJAN, OHBI TYPAKThl TOKKAa TypJieHAIpeni, Oy
KYPBUIFBUTAPIBIH KYMBIC 1CTCYIHE KaXKET TYPAKTHI TOKTHI KAMTaMachl3 €T/,

Ty3eTkim cxemanapasiH 6ipKaTap Typiepi 0ap: »apThl TOTKBIHBI TY3€TKIIII,
TOJBIK TOJIKBIHIBI TY3€TKIII, KON KOMipiiK Ty3eTKim. Opbip Typi e31HIH
EPEKIIeTIKTePIMEH KoHEe THIMJIUTIK JCHICHIMEH epeKIIIeJICHEI].

5.2. Kepneyni TypakTanaslpy

3eHep NMOATAp KEPHEY/I TYPAKThI JCHTeHIe YCTal TYPY YIIIH KOJITaHbLIaIbl.
byn nuontap kepi OarbITTa KYMBIC ICTEHII >KOHE Oenriiai Oip KepHey MIeriHie
TYpakThl KepHEy Kepcereni. MyHmaill auoaTap KepHEYAl TYPaKTaHIBIPY
CXeMaJIapbIH/a KOJIJIAHBLIaAbI, OH/Ia KEPHEYIIH 63repyiH OonapIpMay KepeK. OeTTe
Oy nuonTap Kepi KepHey/e >KYMBIC ICTEHIl )KOHE KOFaphl KepHEYIEepACH KOpray
YIIIiH KOJIIaHbLIA IbI.

Mpuican:

o Kepuey typaktanaplpreimiTapbl: bynl  KypbUIFBLIApABI  DJIEKTP
Ti30EKTepiHJe TYPaKThl KEpHEY KaMTamachl3 €Ty YIIH MaijaiaHaabl. 3eHep
auonrap Oenrim Oip KepHEYy MOHIHE KETKCHJIC JHOATHI OTKI3TIIITIK JKaFmaiira
aybICTBIPBIN, Kepl OarbpITTa TOK ©TKI3€ OacTaiifipl, OChUIalillla KEPHEYAIH apTybIHA
&KoJ Oepmeitai.

3eHep nuoaTap kebOiHece mapajuielb KOCBUIBIMIA KOJAAHBUIBII, TYPAKTHI
KEepHEY Ke3/iepl YIIiH eTe THIM/L.

5.3. Curnangapasl 0eiy xoHE Kopray



Jluonrap kebiHece KOFaphbl KEPHEYJICH KOpFay cXeMallapbhlH1a KOJAaHbLIa b,
Onap KypbUIFBUTApABI apThIK KEPHEYIAEH, KhICKAa TYHBIKTATyAaH HEMECE MMITYIIbC
ocepiHEeH KoprayFa MYMKIHAIK Oepeni. JIMoAThIH 6TKI30€UTIH KabaThl Kepi KepHEYAl
KaObUIaraH Ke3/le JUOJl OHbl OTKI3yre MYMKIHAIK OepMeiini, ochuiaiina o
KOPFaHBIC POJIIH aTKapasbl.

Muican:

< XKorapel kepHeyneH Kopray: KenTereH KOpraHBIC cXeMalapblHAA,
MBICAJIbl, JCHCAYJABIK CaKTay KYPBUIFBUIAPBIHIA HEMECE  HWHIYCTPUAJIBI
XKaOJIbIKTap/1a, apThIK KEPHEYAIH dcepiH OoJapIpMay YUIIH JUOATAP KOJAaHbLIAIbI.
Omnap xylere KipeTiH KepHEYI1H Kayilnci3 AeHrel 1€ KaayblH KaMTaMachl3 €Te/Il.

CoHBIMEH Karap, TUOATAP JIOTUKAJIBIK Ti30€KTep/ie CUTHAJIIapAbl 06y YIIIiH
Je TaimanaHbuianel. MyHmad SkaFmaijga JUOATap KeIlmapHajabl CUTHAIIAPIBI
OKIIIayyiarm HeMece )KYHe IiHAeT1 aKnapaTThl OarbITTaydbl )KY3€Tre achIpabl.

5.4. XKapsIK mbIFapy

Ceeronmuonrap (LED) — eH kem TapajfaH >KapbIK IIBIFAPATBIH JIHOATAP.
Onap TOKTBIH OTYi KE3iHJE apblK IIbIFapajbl JKOHE DHEPTUSHBI OTE THIM/II
naianaHaTelH KacueTke re. CBeTonuoATap TYpiii TYCTEP/IC KaphIK IIbIFapa anxajbl,
O oJlapra KeH KOJIJIJaHy asiChIH Oepe/ti.

Muican:

& XKapeik mamaapel MeH SkpaHmap: CBeToauoATap Kas3ipri 3aMaHFbI
XKApBIKTAHIBIPY S>KYHenepiHae Kui Koumanelianael. Omnap Kele IIaMJapblHaH
Oacrarm, yiulepaeri >KapbIKTaHABIpYFa JeiiH KoyimaneUianel. CoHpaii-ak, onap
WHIUKATOPJIBIK IIaM1apa, TUCTUICHIIepie )KOHe dKpaHaapaa KOJJaHbUTYbI ©T¢ KEH.

< TeneBuzopnap wmeH Mouutopinap: LED  texnonoruscet LCD
dKpaHJapbIHAA XKW1 MaijadaHbUIa/Ibl, OUTKEHI OJIap TOMEH JHEPrus TYThIHYMEH
YKOFaphl )KaPBIKTHIKTBI KAMTaMAacChI3 €Te/Il.

CBeToauonTapabIH apTHIKIIBUIBIKTAPhl — YKOFAphl THIMAUTIK, Y3aK KbI3MET
Mep3iMi KoHE a3 PHEPTUsl TYTHIHYBI.

5.5. PagnosnexkrpoHuKa

Jluonrap paarodIeKTPOHUKAHBIH OPTYPil cajlajlapblHAa Ja MaHBI3ABI Pell
arkapanpl. Ocipece, onap Kuiaik Momynsmusichl (FM) »xoHe KHUIKTI perrey
cajajapblHAa KOJNJaHbUIAAbl. J(MOATApABIH CHIUBIMABLIBIFEI ©3T€pyl OJapbIH
KULTIKTI 6acKkapyra MYMKIHIIK Oepeni, OWI paanokaObUIIaFbIITap MEH Oacka Ja
PaANO3IEKTPOH Bl KYPBUIFbIIAP/IA TTai1alTbI.

Muican:

< Bapukan TAOATAPBI: Kuunik MO YJISIIUASICBIHIA JKOHE
pPaaroKaObUIIAFBIIITAPABIH KUUTIKTEPIH OanTayna KoimaaHbpuiaapl. Bapukam auomst
Kepi KepHEY apKbUIBI ©31H1H CHIMBIMIBUIBIFBIH ©3TEPTE aj1ajIbl, COHABIKTAH OJ1 )KHLUTIK
PETyIATOPIAPBIHBIH HET13T'1 3JIEMEHT1 O0IBIN TaObIIa b,

& [oTTku auonTapsl: bysm quomrap sKoFapbl KUUTIKTET1 CUTHAIJAPMEH
KYMBIC ICTEHTIH cxeManapaa KoidaHbuianbsl. OnapiablH JKbBUIIAM OPEKET €Ty
KaOUIeTI oJapabl )KOFaphl KUUTIKTI cXeManap/a »KoHe UMITYJIbC KOChUIBIMIaphl MEH
YKOFaPbI KbUIAAM/IBIKTBI CUTHAJIIAPAbI OHJICY YIIIIH 6Te TUIMII €TeI1.



HIoTTKM TUOATAPBIHBIH EPEKIIENTITT — onap eTe a3 TiKeJIeh KepHey TyCyl MeH
KbUIAM JKayann Oepy KacueTTepiHe He, OyJl oJapibl JKOFaphl KUUIIKTI
KOCBhIMIIIaIapFa ©Te KOJailibl eTel.

5. InoaTeiH BoabT-amuepiik cunarramacsl (BAC)

JIMONTHIH BOJIBT-aMIIEPJIiK CUIAaTTaMachl — OYJI TUOATHIH TOK MIEH KEPHEY/IIH
apachIHIaFbl KaThIHACBIH KOPCETETiH rpauK HEMece MaTeMaTHUKAIbIK (YHKITHS.
byn cunarrama IHOATBHIH KYMBIC PEXKHUMIH, OHBIH TOK OTKI3y KaOLIETIH >KOHE
KepHEeyTe Kajlail Jkayarl OepeTiHi Typajibl MaHbI3IbI akmapar oepeni. JuoareiH BAX
HETI31HEH YIII Heri3ri aiiMakka OesriHenal: TiKeleld KOChUTy aiMarbl, Kepi KOCBUTY
aliMarbl XKoHE TECIN OTYy allMarbl.

1) Tikeneit kocbuty aiimarsl (Forward Bias)

Tikene#t KOCBUTY KE31H]Ie TUOATHIH OH AJICKTPOIbIHA (p-aliMaK) OH KEepHEY, al
TEpic AMEKTpobIiHA (n-aiiMak) Tepic kepHey Oepinezl. by xkarnalina TMOATHIH TOK
OTKI3Yy KacueTi Oaikamnajael, ce6ebl OH KepHEy p-aiiMaKThIH TECIKTEpiH, all Tepic
KEepHEY n-aiiMaKThIH 3JICKTPOHIAPBIH KO3FaIbICKa KENTipe/li, OChUIaiIa eKi aitMak
apachlH/Ia TOK arajbl. Tikenael KOoCchUTy aiiMarbIH/A:

+ KepHey MeH TOKTBHIH KaTbIHachl: TOK ©T¢ a3 KEpPHEY TYCYIMEH Te3 eceji.
Kepuey mamamen 0.7 B (kpemuuit nuoas! yurid) Hemece 0.3 B (repmanuii guomasl
YIIIH) )KETKEHC TOK alTapJIbIKTal apTabl.

< Ocy xpuIamMabIFel: KepHey apTa OTBIPBIIN, TOKTHIH ©CY1 KbUTIaMIaaabl.
Ocpl aliMaKTa TOKTBIH ©CY1 9KCIIOHEHITHAIBI TYPE KYPEl, SFHU KepHEY/I1H a3 FaHa
©Cyl TOKTBIH YJIKEH ©3repyiHe OKeJe/Il.

< JIMOnThIH OTKI3TITIK pekumi: Jlnom Tikeiaed KOCBUIFAHIA OJI ©TKI3TiII
OoJbIl TaOBUTA/BI KOHE TOKTHI Oip OarbiTTa oTkizedl. CoHABIKTAH Oy aWMak
JTUOTHIH KYMBIC aiMaFbl OOJIBIT TaObLIaIbI.

2) Kepi kocwury atimarsl (Reverse Bias)

Kepi xochlny KesiHae MHOATHIH OH 3JIEKTPOABIHA TEpiC KEepHEy, al Tepic
ANIEKTPOJbIHA OH KepHey Oepineni. by kargaiiga TUOATHIH OTKI3TIMITIK KaOiuIeTi
JKOFaJajpl, ce0edl OH 3apsiATaIFaH TECIKTep MEH Tepic 3apsaTalifaH 3JIeKTPOHIAp
Oip-OipiHeH KamibIKTaiabl. Kepi Kochlly aiMarbIHa:

+ Kepi Tok: Kepi kepHey ocepiHeH TUOATHIH ©TKI30elTiH KabaTs! (depletion
region) KeHeweai, OYJ1 TOKTBIH 6Te a3 MeIIep/e arybiHa okenesi. Ockuaiima, Kepi
KOCBLTY aliMarbIH/Ia TOK IIIaMaMeH HeJTe TeH 00abl.

+ Kepi ToxThiH MoH1: Kepi TOk eTe TomeH, Oipak ol Kepi aFrblll 6Tyl MYMKIH
(kep1 TOKTBIH OY3bUTY IIETIHE KETKEHIE).

< JInonThIH 6TKi30elTiH pekumi: J{noa kepi KOChUIFaH a OHBIH OTKI3TIIITIK
KaOimeTi TOKTAThLIAIbI, COHABIKTAH OYJI aiiMakTa JHOJ TOK OTKI30eHmi >KoHe
KOFapbl KepHEYJIepre KapChl KOPFAHBIC PETIH/IE KYMBIC ICTEHTi.

3) Tecin ety pexumi (Breakdown Mode)

Tecin eTy pexxuMi Kepl KOChUTY KE31HAE TUOIKA 6T YIKEH KepHEey OeplireHae
Oactananel. Erep kepi kepHey AMOATHIH TO3IMILIIK IIEriHEH achill KeTCe, OHJIa
JIMOJITHIH ©TKEN1 (p-n ©TKe1) OY3bLIaJIbl )KOHE TOK KYPT ecel. Tecin eTy Ke31He:



+ TokThIH KYpT ecyi: Kepi kepHey ThIM >koFapbl OoJIFaHAa, JEKTP epicl eTe
KymTi Oonmazpl, Oy KapThUlalh OTKI3TIIITIH KYPBUIBIMBIHAA aWTapibIKTal
e3repicTepre akeneai. bys ke3/ie TOKTBhIH aFbIHbI KYPT apTaibl.

<+ KepHey meH TOKThIH KaTblHachl: Kepi KepHEy TbIM >XOfapbl OosiFaHza,
TOKTBIH ©Cyl KypT Oaiikanassl. by skaraaiiia TOKTbI Tekey ©T€ KUbIH 00Jaabl )KOHE
MOJT Oy3bUIa/ibl, SFHU OHBIH TOK OTKI3TIIITIK KACHUET1 dKOUBLIAbI.

< JIMOATBHIH kyMBbIC eMecTiri: Tecin eTy pexkuMi JUOATHIH HOPMAJIBIK KYMBIC
peXUMIHE Kapama-Kapchl OOJNbIN TaObulaabl. byl AMOATHIH OY3bUIybIHA OKEIyi
MYMKIH, COHJBIKTAH T€K Oenruii Oip »karmailyiapja raHa apHaibl KOHCTPYKIUSIAp
KOJIJaHbUIa bl (MBICAIbI, 3€HEP AUOATAPHI KEpP1 KEPHEY PEXKUMIH/IE )KYMBIC 1CTEH/I1).

- Ge Si

Binimai OexiTyre apHajiran cypakrap

1. JInoaTeiH HeT13T1 GYyHKIUSICHI KaHah?

2. p—h ©TKeJl JIeTeHIMI3 He YKOHE OJI Kajal Ty3iaemi?

3. Tikenei xoHE Kepi KOCBUTY PeKUMJICPIHIH albIpMAaIIbUIBIFEI Hele?

4. JIMOATHIH HET13T'1 CUIIaTTaMaapblHa HE JKaTajbl?

5. Tecim oTy KepHEyl JEreHIMI3 He XoHE OJ KaHmail KyObLIbICTapra
0aiIaHBICTHI?

6. 3enep auon neH [LIoTTku AMOATHIH albIPMAIIBLIIBIKTAPBIH TYCIHAIPIHI3.

7. CBeromuon  meH  (OTONMOATHIH  JKYMBIC ~ IPHUHIUMIITEPI  HEMEH
epeKieaeHe?

8. Bapukan auonpl KaHJaii MaKcaTTa KoJJaHbUTagbl?

9. JInonThIH BOJIBT-aMIIEPITIK CHUITaTTaMaChIHIa KaH1ai aiiMakTap 6ap?

10. JInoaTapasl KoiagaHy MblcaigapbiH aTaHbI3.

KopbITbIHABI:

Jlnon — SIeKTpOHUKAa MaHBI3IbI KOHE KCHIHEH KOJIAHBUTATHIH KYPBUIFBI,
OHBIH HETI3T1 epeKIIeNiri TOKThl TeK Oip OarbITTa OTKI3eTIH KACHETIHJIE KaThIp.
JIMOATHIH KYPBUTBIMBI, )KYMBIC TIPUHIIAII MEH HET13T1 CHIaTrTaMaliapbl OHBI OPTYPIIi
AIIEKTPOHIBIK KyHenepe Kolganyra MyMKiHIIK Oepemi. Tikenel KOChUTY Ke3iHe
JINOJT TOKTBI )KaKChI OTKi3ce, Kepi KOCBITY Ke31H¢ OHBIH OTKI3TIIITITT TOKTaH b1, AJl
TeCIN 6Ty PEXKUMI Kepi KEPHEYIIH ThIM OFapbl O0JIFaH]1a TOKTBIH KYPT ©CYIHE ajblIl
KeJel, OV TUONTHIH OY3bUTybIHA OKENTyl MYMKIH.

Huonrap Typii Typaepae 00abl, MBICAIbI, CTAHIAPTTHI P-N TUOATAP, 3€HEP
muontap, llloTTku muomrap, cBEeTOMMOATAp XoHE Oacka Ja apHAWbBl TUOITap,



oJIap/IbIH opKaichICchl Oenruti Oip MakcaTTa Koaanbiaasl. Onap TeK KaHa Ty3€TKIIT
cxemajapja eMec, COHbIMEH Karap KepHeyAl TYpaKTaHIbIpy, CUTHaJAapAbl Oeiy,
KapbIK LIBIFAPY KOHE PaJUOTEXHUKAJBIK KYPBUIFbLIAPAA KUUIIKTI PETTEY CHUSKTHI
KenTereH 0acka cananapza 1a KOJAaHbUIa kL.

JIMOATHIH BOJIBT-aMIEPIIIK CUMIATTAMAChl OHBIH KYMBIC IPUHIUIIIH TEPEHIPEK
TYCIHYre MYMKIHJIK Oepeai, ajl SpTypil >KYMBIC peXUMIEPl OHBIH KOJJAHBLTY
asicbIH KeHeurenl. JuonrapablH opTypili KaCHETTEepl MEH TYpJepl Ka3ipri 3aMaHfbl
AIIEKTPOHUKAJAa MAaHBI3Abl PO aTKapaabl, OJapAbl IYpPbIC KOJJAaHy KeITereH
MHXEHEPIIK TarchlpMaiapibl TUIMA1 IIEIyTe MyMKIHJIIK Oepei.
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