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1. NonynpoBoAHULUN: YACTU
NoNynpoBOAHULMN, MPUMECHN
nonynposoaHunun. IpunoxeHus



Knacndukauma Ha matepunanute — NpoBO4HULMN, EV
nonynpoBOAHNLN U U30aTopu

Covalent-bonded
electron pairs
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Knacudunkauma Ha matepuanmte — NpoBOAHULN,
NonynpoBOAHULIN N N30MaTopu
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Knacudukauna Ha matepuanumTe
aonarpamu, 30HoBa Teopus
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[onynpoBOAHULN — KpUCTalHa CTPYKTypa; cobcTBEeHa
NpPoOBOANMOCT

© @ E’f © CobcTBeHaTa NnpoBoaMMOCT

© e o Ha yncTma Si (C MHOro

Masnko npumMmecwu) ro npasu

© = o) Ha npakTuka nepgekTeH
n3onaTtop npu
© © © © Temnepartypu, 6nm3ku o
@ eo e o abconotHata Hyna. Mpu
—~ cTaHa TemnepaTtypa
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@ nonoXuTeneH 3apsa.
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[NonynpoBOgHULM — OBUMXXEHNE Ha TOKOHOCUTENUTE B
YUCTM NONYNPOBOAHULM

nei TOKBT B UnctuTe
Intrinsic

silicon Hole flow O—— nosynpoBoAHMLM (1
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Free electron flow ~— - NONyNPOBOAHULUTE) ce
CbCTOM OT ABa Buaa
TOKOHOCUTENN —
eNeKTPOHU N AYNKMW.
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[MpMEeCHM NoNyNpPoOBOAHNLM

Boron gas P-type silicon
Pure silicon ‘

< -

Phosphorus gas N-type silicon

EOVH OT HaYMHUTE 3a Nony4YyaBaHe Ha NPUMECHW NMONYyNnpPOBOAHMLM € NOCTaBAHETO Ha
YUCTUSA NONYNPOBOAHUK B ra3oBa cpeaa, CbabprKallia NPUMECHUTE aToOMU, NpU BUCOKA
TemnepaTtypa. Taka NnpuMecHuUTe aTommn Guxa NPOHUKHaNM B KpUCTanHaTa peLleTka Ha
4YUCTUSA NONMYNPOBOAHMK Ype3 npoueca Ha gudpy3mna. CTeneHTa Ha JOTUpPaHe Ha
NonynpoBoAHMKa C NPMMECHK YecTo ce oTbens3Ba 4o TMna NPoBOAMMOCT — Taka
HanpuMmep n, n+, n++ n p, p+, p++.
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[MpMeCcHM NoNynpoBOAHULM — N-TUMN NPOBOAUMOCT

Arsenic atom N
with an Silicon atoms
unbonded covalently [o6aBeHnAT npumeceH
electron bonded
A\ dTOM HEe HapyLllaBa
/ KpucTanHaTa CTpyKTypa.
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[pMMeCcHN NonynpoBOAHULN — N-TUM NONYNPOBOAHULIM

OCHOBHUAT TUN
TOKOHOCUTENN NpU

Electron flow ——-—-

NPOTNYaHETO HAa TOK B
e O % N-TUM NOJTyNPOBOAHUK
.\ Pra— e " ——f—— - - Ca eJieKTpoHuTe.
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[MpMeCcHM NoNynpoBOAHULM — P-TUMN MPOBOAUMOCT

Indiurm atoms
producing
haoles

[obaBeHnAT npumeceH
aTOM He HapyllaBa
KpucTtanHaTa cTpykTtypa. B
cny4vasa gobaBeHUST aToM
e In (akuenTop) ¢ Tpu
BallEeHTHM eNeKTpoHa
(ekBMBaneHTHW Ha eaHa
aynka), onpenensy p-tun
NpPoBOAMMOCT.
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[pMMecHN NonynpoBOAHULN — P-TUM NONYNPOBOAHULM

Hole flow O

Eiectron flow —— -
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OCHOBHUAT TUN
TOKOHOCUTENN NpU
NPOTUYAHETO Ha TOK B
P-TUMN NONYNPOBOAHUK
ca aynkuTe.
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