Bai 2 NOI P — N (p — n junction)
2.1. Dinh nghia

N&i p — n 1 vang tiép gidp (junction) giita 2 ving ban dan n va p ctia mot chét liéu

ban dan.

2.2. Khao sat 1y thuyét (chua ap hiéu thé vao 2 dau)

2.2.1. Dir ki€n cho
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2.2.2. Hién twgng

Khuéch tan: dong hat tai chuyén dong tir ving ndng do cao xudng ving nong do
thdp; chi xdy ra & ving tiép giap. Dién tir di chuyén dé lai ion + (ving n), 15 trong di
chuyén dé lai ion - (ving p), hdu qua: hinh thanh ving dao tinh, con goi 1a ving hiém

(depletion).
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thi ngimg khuéch tan: ta c6 can bang dong.

Ep dia t6i y niém Vp: rao dién thé qua hé thirc:

Ez= gradVy (2.1)
Va Vz duoc coi nhu mét RAO PIEN THE (potential barrier) chan dong khuéch tan.

Vé 1y luén ta c6 h¢ thirc sau:
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k = hang s Boltzamann = 1.38 x 1072 3joule.
"q—T = 0.026 V & 300° K.

2.3. Khao sat hoat dong ctia ndip —n
2.3.1. Phan cuc nguoc

A. Néu &p vao 2 cuc mot hi¢u theé: dau + vao vung n va dau — vao vung p, dién truong E,
cung dau di¢n truong E,, vung khiém khuyét ndi rong ra va hién tugng khuéch tan bi cham

nhiéu hon:

Tuy nhién tinh hinh s€ nguoc lai ddi véi hat tai thiéu s sinh tao ra do nhiét véi mot
luong nhét dinh. Dong dién nay dugc goi 1a dong bao hoa nguoc (Reverse stared current),
chit bdo hoa c6 nghia 1a dong khong doi: dong ndy rat nho ¢& uA cho Ge va nanoAmpe

cho Si, co tén la Is.
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Hinh 2.3
Két lugn: Khi phan cuc ngugc rao dién thé ting dong da sb ngung, van c6 dong ri do hat
tai thiéu s6 di chuyén thuan véi (E, + E,). Dong nay c6 tén 1a DONG BAO HOA NGUGQC
chi tiy thudc vao lugng hat tai sinh tao (nhiét) ma khong tuy thudc vao E, + E, tiac V va

V.
b. Hiéu vrng Zener

Néu ctr tang hiéu dién thé phan cuc nghich, dong Is van duoc duy tri nhung khi dién
truong dat tri té1 han EC ¢& 100,000 V /cm, mdt sd ndi hoa tri bi birt rdi nén cd6 mot su thay

d6i dot ngdt dong nguoc.

Trong mot khoang thoi gian ting V nguoc, tat ca ning lugng déu don vao viéc bé
gdy cac ndi hoa tr, dong Lener ting manh nhung hiéu thé & hai dau diod khong thay doi (dat
la Vz).

Hi¢u img Zener xay ra cho 1 diod phan cuc ngugc khi E dat tri t&i han, hiéu thé V
& hai dau diod khong thay doi néu dong bén trong khong pha hiy bé mat mdi ndi. Vz tuy
thudc vao ty I¢ pha.
c. Hi¢u wrng huy thac

Néu hiéu tmg Zener xay ra & Vz cao va sau d6 V nguoc tiép tuc duoc nang, dién
truong bit roi cac mdi ndi van tde hat qua cao du ning luong dé but rdi cac ndi khac va
hién tugng phan tmg day chuyén xay ra, hién twong nay dugc goi 1a hién twong “huy

thac”(avalanche).



2.3.2. Phan cuc thuan

Phén cuc thuan (forward bias) 14 ap thém hiéu dién thé V bén ngoai vaof ndi; + vao
vung p va ddu — vao vung n; dién trudng E, triét dién truong nodi E, va dong khuéch tan
chay lai.

Ngoai dong Is ban dau con dbi voi dong thuan khi E, < E,, lic E, > E, dong dién

khuéch tan ting manh theo cong thirc ham s6 mil.

Cong thirc tinh dong khi phan cuc thuan la:

aVp
Ip =1Ig (exp kT 1), Is 1a dong bao hoa nguoc.




