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Aspic 6
JKapteiiai eTki13rim guoarap. Ty3eTKIIT JUoaATap.
Jlnoarapael Kongany. Jlnoarap/ablH BOJBT-aMIEPIIIK
cHUnarTaMaliaphbl

KapTbIAQM eTKI3rLL AMOATAPAbIH, KYPbIABIMbI MEH XXYMbIC ICTEY NMPUHLMMIH
TYCIHAIPY, OAQPAbIH, BOABT-OMMEPAIK CUMNATTAOMOAAPbBIH TOAAQY XKaHE AMOATAPAbIH
HETI3r TYPAEPIH, aCipece Ty3eTKiLl AMOATAPAbIH, KOAAQHBIAY COAOAQPbBIH MEHTEPY.




6 Hopic. Kapreuai erkisrimm auoarap. Tyserkim aumonrap. Auoarapabl Kosagany. JmoarapablH BOJBT-
aMIIepPJIiK CHIIATTAMAJIAPbI

Hapictin makcarel: JKapreutail €TKI3TILI AMOATAPABIH KYPBUIBIMBI MCH JKYMBIC ICTEY NMPHUHLMIIH TYCIHAIPY,
OJIapJbIH BOJIET-AMIEPIIIK CUIIATTaMajapblH Tajfay >KoHE JUOATApAbIH HETI3T1 TYpJEpiH, acipece Ty3eTKIl
JUOJTAPABIH KOJIAHBUTY CajlaJapblH MEHIEPY.

1. Kaprbuiail 0TKI3rim Juox

JKapreutait eTKi3rim auon — Oyl €Ki TepMHMHAIIaH (QHOJ IEH Karox) TYPATbIH IaCCHBTI SJICKTPOHIBIK
KYPBUIFBI, OJI SJICKTP TOTBIH TEK Oip OarbITTa OTKI3IN, Kepi OarbITTa OHBI OTKI30CH/II HeMece oTe oJICI3 OTKI3eaAl. by
KACUET OHBI TY3ETKIII PETIHAE KOJJaHyFa MYMKIHJIIK Oepe/i.

Kapmwinait emkizeiwi neeisi.

Jlvom kapThUlaii  eTKI3rim Matepuangapian — kpemHuit (Si) Hemece repmanuii (Ge) HerisiHzie jkacananabl. by
MaTepuaIapAblH epPEeKIe KaCHEeTI — OJIapJIbl JISTHUpIIey apKbuUIbl (Kocmaiap KOCY) OTKI3TIITITiH ©3repTyre 00Iabl.

P-n emxeni:

JIMONTBIH Heri3ri Oemiri — P-N eTkeni. Byl opTypii eTKI3riTIKKe We eKi aiMakThiH (P *oHe N) Oip-OipiMEH KOCBHUIFaH

% P-aitmak (positive) — apTeik kemTikTepi (Tecikrep) Oap aiimak. byt aiiMak
aKIENTOPJIBIK KocmanapMeH (Mbicalibl, 00p) JerupieHeni. TecikTep — BaJICHTTIK aiiMakTa 00C OpPBIH/BI OUIAIPE/i, SFHU 3JCKTPOH
KETICTIEUTIH OPBIH.
% N-aiimak (negative) — apThIK SJICKTPOHAAphl Oap aiiMak. byn aiiMak
JOHOPJBIK KocmajgapmeH (Mbicaibl, Gocdop) sneruprneneni. JJoHopaap KpucTas TOpbIHA KOCBIMIIIA 3JICKTPOH Oepei.
P-n emxeniniy mysiny npoyeci:
P >xone N aiimakrapsl Oip-OipiMeH KochuTFaHAa, Tuddy3ust mporect xKypel
— N-aiimakTarel apThIK dJeKTpoHmap P-alimakka etemi, an P-alimakrarel Tecikrep N-alimakka oTemi. OChbl KO3FaJIBICTHIH
HOTHXKECIHJIE p-N OTKE Maii1a 00JaIbl.
byn eTkenge:
* DIEKTPOHIAP MEH TeCikTep 0ip-0ipiMEeH peKOMOUHALIMSITAHAIBI.
XS Hotmxkecinae 3apsaTairad HOHAap KabaThl Maiiga O0JIbII, TOCKAYBLIIBIK MOTeHIaN (0apbepiaik KadaT) Ty3uiei.
¢ Byt kabaT 3meKTp epiciH KaJBIMTACTHIPHIN, TOKTBIH €PKiH aFbIIl KETyiHE
KOJ1 OepMeiti.




I[I/IOI[TBIH eKli TCPMUHAJIBI:

** AHOJT — JIMOJITHIH OH TEPMHUHAJIbI (p- aI/IMaKKa KOCBLIaIbI)

"KaToz[ — IMOATHIH Tepic TepMUHAIBI (N-aiiMaKKa KOChIIaIbl JIMONTHIH HETi3T KaCHEeTi:
¢ Tek O1p OarbITTa TOK 6TKi3ei (AaHOATAaH KaTOOKa).

Kepi 0arbITTa KOCBUIFaHIa — TOK OTKi30ei i (HeMece TeK a3maraH Kepi aFblll KaTKaH TOK 00JIapl).
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2. JINOATBHIH JKYMBIC icTey NPUHIMUITI
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KapTeutail ©TKI3TiI AUOATHIH HETI3T1 KbI3METI — TOKTHI TEK O1p OarbITTa 6TKi3y. byl KacMeT OHBIH Typa JKoHE Kepi

KOCBLTY JKaFJlaijlapbiHa OailIaHbICTHI.

1. Typa xocy (Forward bias)
Typa Kocy — OyJ1 IMOATHIH aHOJBIHA OH KEPHEY, a1 KaToAbIHA T€PIC KEpHEY OCpIITeH Kar1au.
He :

BIPTKBI KEPHEY P-N OTKENHIEri TOCKAYBUIABIK KabaTThl (6apbep;[1) azanTajpl.
’B¥J‘I TocKayLIJI OTCHUKAIb], MBICAIBL, KpemMHuit nuoxasl yuiiH =~ 0.7 B

CBIPTKBI KO3/IEH TyceTiH KEPHEY TOCKAYBUIABI KCHIIl OTKEHJE, 3aps/l TachIMaiaynibuiap (JCKTpoHIap MEH

EMTIKTEp) KalTagaH Ko3rajia OacTaibl.

¢ DJIeKTpoH1apN-aiiMaKTaH P-aiiMakKa, aj KeMTIKTep P-aliMakTaH N- ailMaKKa Kapail arajpl.
s OcpLaiia, TOK Ti30eK apKbLIbI aFabl — IO/ alllbLIaIbl.

2.2. Kepi kocy (Reverse bias)

epl Kocy — OyJI IMOATHIH aHOABIHA TEPIC, all KaTOAbIHA OH KEpHEY OCpIITeH sKaraail.
He Gomanaer:

< by xKarnaiga CbIpTKbI KEPHEY TOCKAybIIIBIK KaOaTThl YJIFalTaIbl.
PeK0M6I/IHauH5maHFaH aMaKTarel MOHIAPABIH CaHBI apThIIl, P-N OTKEN KEHEHE].
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by aiimakTa TOK eTe ojci3 (kepi TOK) OoJiajbl, O TEK a3fgaraH aszar
| TachIMaJIJIAy IIIbUIAP/IbIH €CCOTHEH aFajibl.



« COHJBIKTaH, 1O/ TOKTHI ©TKI30eM 11 — *KaObIK Kyiae Kanaabl. Epekiie sxarnait — axay:
« Erep kepi xepney Oenruii Oip mekTeH (mpoOoi KepHEyi) achlll KeTce,

TOCKAybLJ1 KabaT Oy3bUIbII, KYIITI KEp1 TOK Naiaa 6omaaabl.

byn >xarmali IMOATHI 3aKbIMIAybl MYMKIH (erep apHaiibl Zener muoja 6oiamaca).

*

3. JluoarapabiH BoJbT-amMIep ik cunarramachbl (BAC)

Bonbr-amnepnik cunarrama (BAC) — Oy auonteid kepuey (U) men tok (1) apackiamars
TOYCNIIIITIH CHUIMATTAaUThIH Tpaduk Hemece (YHKIMOHANIALIK KpuBas. On JWOATHIH KaHJal
PEXKUMAC KYMBIC ICTEHTIHIH aHBIKTAyFa KOMEKTECEIl: Typa KOCYy PEeKHUMIHAE Me, e Kepi Kocy
PEKUMIHIE ME.

BAC-TbIH €K1 HET13r1 aiiMarbl.

1. Typa mox aumazer (Forward Bias Region)

by afimakTa 1roIKa aHOJT apKBLIBI OH KEPHEY, aJl KaToj apKbLIBI Tepic KepHEy Oepiiesi.

Kacuerrepi:
imkene kepHeynep kesigae (<0...0.5 B) Tok eTe a3 6onaapl, ce6edi p-n eTKenaeri
TOC IJIBIK KaOaT 9J11 TOJBIK YKOMBIIMaraH.

< ToCKaybUIIBIK MOTEHIIMAJI )KOMbUTFAHHAH KEH1H (MbICAJIbl, KPEMHUU JTUOJTbI

11 =0.7 B, repmanmii quoas! yirid ~0.3 B) nuox ameiia 6actaiapl.
< OCBI IIIEKTeH aCKaHHAH KEei1H TOK 3KCIIOHEHITHAIBI TYpAe ocedi. Typa TOK KYbIK
TYpJZi€ MblHA TEHACYMEH Oepiiie/il (Macaabl )Kar1ana):
1=lo(e”((qU)/(KT))—1)

MyHpaarbI:

< | — mmoxararsl TOK

% lo — KaHbBIFy TOTHI (OT€ KillIl, KEP1 TOK)

% (| — DJICKTPOH 3apsiJIbl

<+ U — nuonka TycipiireH kepHey

% Kk — BombiMaH TypaKThICHI

+ T — temneparypa (KenbBuHMEH)

2. Kepi mox aiimazol (Reverse Bias Region)

by aiimakTa 1uoKa aHO/ apKbUIbI TEPIC KEPHEY, ajl KaTol ApKbLIbI OH KEpHEY Oepiyie/l.

Kacuerrepi:

< Jlnon xaObIK Kyiae 6omaabl.

(-)




X3 bipak kepi Tok nereH yreiM 0ap — OYJI a3gaFraH TOK, OJ1 a3 MeJIiepe O6ap OoJIaThlH a3aT 3apsi TaChIMAAAyIIbUIAp €CeOIHEH KYPEe/Il.
<+ by Tok eTe os1c13 (HaHOAMIIEp, MUKpOAMIIEp JACHICHIHIE), TYPAKThI dKOHE
TeMIIeparypara Toyeni. AKay KyObUIbICHI:
< Erep mmoaka TycipuireH Kepi KepHEy oTe YIKeH 0oJjca ykoHe Oenriii Oip
npoOoit kepHeyiHeH (mbicanbl, 50 B, 100 B, nuox TypiHe Kapaii) achlll KeTce, AMOATAFbl TOCKAYbLI KaOaT Oy3blIabl.
+ by ke3ae KyITi Kepi TOK maiia 0oaasl — npoOoi pekuMi.
% Erep amon kapamaiibiM guon 0Oosca, MyHAal TOK JUOATHI 3aKbIMJAYbl MYMKIH.
+ ApHaiibl crabunutpon (Zener auoa) Kepi mpoOoil PeKUMIHIE JKYMBIC
1CTEyTe apHAaJIBII Kacajlabl.

4. Tyserkim quoarap (Rectifier diodes)
LA ) , Ty3erkim guomrap — OyJI JUOATAPIABIH adpbIKIIa Typi, ojdap aiHbIManbl TOKTHI (AC)
} typaktel TokKa (DC) TyprneHmipy ymiiH Konmanpuiaabl. byn mporecc Tysery (pexruukarivs)
/ 7en artananbl. [y3eTKIII JWONTAp J>KOFapbl TOKKA JKOHE KEepHEyre TeTenm Oepe aarhiHai
eTINl Kacajajbl, COJl ceOemnTi oMap KyaTrThl 3JEKTp TI30€KTepiHJIe KeHIHEH KOJIaHbLIaIbl.
' Heri3ri kp13meTi
AWHBIMANBI ~ TOKTBIH ~ OaFbITBl  Y3UTICCI3  ©3repill  OThIpajbl, all  KOINTereH
ANIEKTPOHBIK Kypbuirbliap Tek TypakThl TokmneH (DC) skymbic icteiimi. Ty3eTkim guoaTap

8.0

OChIHJAW >KaFjaija alHbIMaNbl TOKTHIH TEK Oip OaFbITBIH OTKI3E€Al, al EKIHII OaFrbIThIH
f — + Oereiimi. Ocputaiiia, ojlap aWHBIMAJIbl TOKTHI TYPAaKThl TOKKA TYPJICHIIPYAE MAaHBI3IBI PO
’ P — aTKapasbL.
K N Tyzemxiw ouoomapoviy mypnepi
0.2 - 1. Bip orcapmol monkwinovr myzemxiue (Half-wave rectifier)
« by cxema 6ip FaHa TMOATAH TYPaJbl.
\ . \ . @ AVHBIMaIbl TOKTBIH TEK OH XapThl TOJKBIHBIH OTKI3€ll, all TEpIiC >KapThIChl Oeremim
< 02 05 UV KanaJpl.
*2.0mA « [IIpIFpIC KEPHEYIHE KAPTHI TOJKBIHIAPAAH TYPAThIH UMITYIHCTIK CUTHAI
rarga OoJagsl.
APTHIKIIBUTBIKTAPHI:




IN4001 + KapanailbiM KypbLIbIM.
> A3 LIBIFbIH.
Kemmimikrepi:
[Taitganel Kyatr TOMEH.
Curnanza ke mysbcalus (TEriCTeIMEreH TOK).

§ 2.2k | D,
(\/ f= 1000Hz M=

*e

00 00

L X

2
~ 3R
i Vin (V) 3 || ——WW—
2. Tonvig monxwinovr mysemxiwe (Full-wave rectifier) N/ < |l >
K1 TUOATHI cXeMa (OpTaJIbIK HYKTE1 ) '

TpaHC(HOPMATOPMEH):
+ AWHBIMAIIBI TOKTHIH €Ki )KapThI TOJIKBIHEI Ja )

naiiiaJaHbLIa b, o
< OpOIp KapThl TOJIKBIH/bI 63 TUOJIBI OTKI3E/I]. D

~N

« By yiin apHaiibl opTanbIk HYKTeci 6ap
TpaHchopMaTOp KOJIAHBLIA B

Kemipai tyserkiun (Bridge rectifier):
< 4 muoATaH TYPaThIH TY3€TKIIII.
< EXi )kapThl TOJKBIH J1a TOJIBIK MaiiaaHbUIbIN, TYPAKTHI TOKKA aifHaIa Ibl.

<+ TpaHc@opMaTopabIH OPTAIBIK HYKTEC] KaXET eMEC. APTHIKUIBUIBIKTAPBL:
% TOKTBIH €Ki KapThI TONKBIHBIH J1a MalanaHa bl — THIMILIIK KOFapBI.

< IIbIFBIC KEPHEY1 TYpPaKThIpaK. Kemiimikrepi:

< Cxema KypAemipex.

JluonrapaplHCcaHbl KeIl OONFaHABIKTaH, KEpHEY/IiH OipiiaMa OeJIiri quoATap/ia >KOFamybl MyMKiH.



5. Jluoarapabl KOJIAHY CaJIajiapbl

Ty3erkiil guoATap aHBIMAIbl TOKTHI
TYPaKThI TOKKa TYPACHIIPY YIIiH
naiganaHpUiagbl.  AWHBIMAIBI  TOK — JJIEKTP
KyaTblH Taparyna KeHIHEH KOJJIaHbLIAIbI,
anaija KeNTereH JJIEKTPOHAbl KYPBUIFbLIAP
TEK TYpPaKThl TOKIEH MXYMbIC icTelai. Ochbl
cebenTi TY3eTKill AUOATAp aWHBIMaIbl TOKTHI
TYPAaKThl TOKKA TYPJICHIIPY YILIH 6T€ MaHbI3/IbI.

JluoaTapablH ~ HETi3ri  epekieniri —

ojlap TeK Oip OarbITTa TOK OTKI3EI.
CoHOpIKTaH oOMapAbl Kepl TOKTHIH aFybIH
OosapIpMay YIIIH KOJIaHA b

NMimynbCTik cCUTHasaap KoOlHEeCce

JIUOATAP apPKbLIbI KAJTBINTACTHIPHLIAIBI.
byn yiniH auonrap MMIYNBCTIK cXeMallapiaa
KEHIHEH KOJITAaHbLIAIbL.

Huonrap paaroKa0bUIIaFBIIITAPIA
CUTHAJAApAbl  JACTEKIMsJIAy YIIIH KEHIHEH
KOJITaHBLIAIBI.
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KopbITBIHABI:

Jluonrap — TOKTBI T€K Olp OarbITTa OTKI3yre apHajfaH
HETI3I1 JKapThUIal OTKI3TIII KypbUIFbuiap. Onap Ty3eTKill,
KOpFaHbIC, CHUTHaJI ©HJLY, KEpHEYy TYpPaKTaHJIbIPy CHUSKTHI
KONTEreH cajajliapjla KEHIHEH KOJJaHbUiaabl. JIMOATHIH
KYMBICBI P-N  OTKEJIHIH KACUETTEPIHE HETI3CIreH KOHE
OHBIH BOJIBT-aMIIEPJIIK CHIIaTTaMachl TOK II€H KEPHEY/IIH

OaliJIaHBICHIH KOPCETE/].

DNeKTPOHMKaAAa JNOATAp — KapamalbIM opl MaHBI3IbI
9JIEMEHT, OHCBHI3 KONTEreH JJICKTPOHJBIK KYPbUIFbLIAP/IbIH
KYMBICBIH €JIECTETY KHbIH.
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