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1. Pai cuong va phan loai
- FET ( Field Effect Transistor) -Transistor hiéu Ung trudng —
Transistor truang.

- Co 2 loai:

- Junction field- effect transistor - viét tat la JFET:
Transistor truong diéu khién bang tiép xdc P-N (hay goi I3
transistor truGng moi noi).

- Insulated- gate field effect transistor - viét tat la IGFET:
Transistor co cuc cUa cach dién.
- Thong thudng IGp cach dien dugc dung la I8p oxit nén con

goi la metal - oxide - semiconductor transistor (viét tat I3
MOSFET).

- Trong loai transistor trudng co cuc cua cach dién dugc chia

lam 2 loai la MOSFET kénh san (DE-MOSFET) va MOSFET
kénh cam Ung (E-MOSFET).

- M0i loai FET lai dugc phan chia thanh loai kénh N va loai
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Uu nhuoc diém caa FET so véi BJT
- Mot s6 vu diém:
— Dong dién qua transistor chi do mét loai hat dan da

sO tao nén. Do vay FET la loai cau kién dan cuc
(unipolar device).

— FET c6 tré khang vao rat cao.

—Tiéng 6n trong FET it han nhiéu so vdi transistor
luGng cuc.

— NO khong bu dién ap taidong Ip = 0 va do do nd la cai
ngat dién tot.

— C6 d6 6n dinh vé nhiét cao.

—Tan so lam viéc cao.

- Mot s6 nhugc diém: Nhugc diém chinh cta FET I3
hé s6 khuéch dai thap hon nhiéu so vdi transistor
luGng cuc.



Giong va khac nhau giira FET so vai BJT

- Giong nhau:

— SU dung lam bé khuéch dai.

— lam thiét bj déng ngat ban dan.

— Thich &ng vd&i nhitng mach tré khang.

- Mot so su khac nhau:

— BJT phan cuc bang dong, con FET phan cuc
bang dién ap.

—BJT c6 hé s6 khuéch dai cao, FET co tré
khang vao I&n.

—FET it nhay cam vd&i nhiét d6, nén thudng
dugc su dung trong cac IC tich hgp.

— Trang thai ngat ctia FET t6t han so vGi BJT



2. Cau tao JFET
-Co 2 loai JFET : kénh nva kénh P
-JFET kénh n thuang thong dung hon.
-JFET 6 3 cuc: cuc Nguodn S (source); cuc Clfa G (gate); cuc
Mang D (drain).
.Cuc D va cuc S dugc két ndi vao kénh n.
.cyc G dugc két néi vao vat liéu ban dan p
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Co ban vé hoat dong cua JFET

JFET hoat dong gidng nhu hoat dong ciia mét khda nudc.
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Ngu‘én ap luc nuGc-tich lGy cac hate- & dién cuc 4m cua
nguon dién ap cung cap tuDvaS.

Ong nudc ra - thi€éu cac e- hay 10 tréng tai cuc duong cua
nguén dién ap cung cap tu D va S.

Diéu khién lugng dong md nudc-dién ap tai G diéu khién do
rong cua kénh n, kiém soat dong chay e- trong kénh ntu' S
tGi D.



sd do mach JFET
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JFET kénh N khi chua phan cuc
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JFET kénh N khi dat dien ap vao D va S,
chan G khong két noi
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JFET kénh N khi phan cuc bao hoa
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JFET kenh N phan cuc
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JFET kénh N & ché dé ngung
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JFET kénh N khi chua phan cuc
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JFET kénh N khi dat dien ap vao D va S,
chan G khong két noi
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JFET kénh N khi phan cuc bao hoa
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JFET kenh N phan cuc
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JFET kénh N & ché dé ngung
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Dac diém hoat dong JFET

JFET kénh N cé 3 ché do hoat dong co ban khi Vps >0:
A. Ves = 0, JFET hoat dong bao hoa, I,=Max
B. Ves < 0, JFET hoat dong tuyeén tinh, In!

C. Ves =-Vugst, JFET ngung hoat dong, I,=0



(Circuit symbol)
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Nguyen ly hoat dong cua JFET

BN Metal

© F Electric Field

~3 View from above

More detailed picture of a typical J-FET.



Pac tuyén truyén dat
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Ddc tuyén ra cua JFET ,
Uss=const, Io=f(Uos)
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Cdc cach mac cua JFET trong so
do mach



Sa do cuc nguon chung
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Sc do6 cu'c nguon chung
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- Ddc diém cla sa do cuc ngudn chung:
- Tin hiéu vao va tin hiéu ra ngugc pha nhau.
- Tr& khang vao rat I8n Z.s = Res = o0
- Tré khang ra Zra = Rp // rd
- Hé s6 khuéch dai diénapu=S > 1
- DOi vdi transistor JFET kénh N thi hé s6 khuéch dai
dién ap khoang tur 150 lan dén 300 lan, con doivaGi
transistor JFET kénh loai P thi hé s6 khuéch dai chi bang
mot nura la khoang tu 75 [an dén 150 lan.



Sc d6 mac cuc mang chung
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Sc d6 mac cuc mang chung
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- Ddc diém cla s do ;éy co:
- Tin hiéu vao va tin hiéu ra déng pha nhau.
- Trd khang vao rat 16n Z,:o = Rep = o0

- Tréd khang ra rat nho

- Hé s6 khuéch daidiénap pu < 1

- S@ d6 cuc mang chung dudc dung réng rai han, co ban la
do n6 giam dugc dién dung vao cua mach, dong thai cé
trd khang vao rat1én. S doé nay thudng dugc dung dé
phdi hgp tré khang gilra cac mach.



Sc d6 mac cuc ctra chung
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- Sa d6 nay theo nguyén tac khong dugc st dung
do c6 tré khang vao nho, tré khang ra I&n.



Transistor trucng loai cuc
cua cach ly (MOSFET)



Transistor MOSFET

- Pay la loai transistor truong cO cuc cua cach
dién vdi kénh dan dién bang mét I6p cach dién
mong. LEp cach dién thuong dung la chat oxit
nén ta thuong goi tat la transistor trudng loai
MOS. Tén goi MOS dudgc viét tat ti ba tU tiéng
Anh la: Metal - Oxide - Semiconductor.

Transistor trudng MOS ¢ hai loai: transistor

MOSFET cé kénh san va transistor MOSFET
kénh cam irng. Trong moi loai MOSFET nay lai
c6 hai loai la kénh dan loai P va kénh loai N.



Cdu tao cua MOSFET kénh san

- Transistor  truong MOSFET  kénh san  con goi la

MOSFET-ché do nghéo (Depletion-Mode MOSFET viét
tat la DE-MOSFET).

- Transistor trudng loai MOS c6 kénh san la loai transistor
ma khi ché tao ngudi ta da ché tao san kénh dan.

S G D Kim loai

Kénh P
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Nguyeén ly hoat dong

- Khi transistor lam viéc, thong thudng cuc nguédn S dugc
ndi v&i dé va noi dat nén Us=0.

- Cac dién ap dat vao cac chan cuyc cua G va cuc mang D

la so v&ichan cucS.

- Nguyén tac cung cap nguoén dién cho cac chan cuc sao
cho hat dan da s6 chay tU cuc ngudn S qua kénh vé
cuc mang D dé tao nén dong dién Ip trong mach cuc
mang.

- Con dién ap dat trén cuc cla c6 chiéu sao cho
MOSFET lam viéc & ché dé giau hat dan hodc & ché dé
ngheo hat dan.

- Nguyén ly lam viéc cua hai loai transistor kénh P va
kénh N gidéng nhau chi c6 cuc tinh cia nguén dién cung
cap cho cac chan cuc la trai dau nhau.

- Pac tinh truyén dat: Ip = f(Uss) khi Ups = const
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Nguyén ly hoat déng




Saturatizr
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Pac tuyén
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a. Ho ddc tuyén diéu khién Ip = f(Uss) khi Ups khéng doi
b. Ho ddc tuyén ra Ip = f(Ups) khi Uss khong doi



Cau tao cua MOSFET kénh cam iing
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- Transistor trugng loai MOS kénh cam Ung con goi la
MOSFET ché do giau (Enhancement-Mode MOSFET
viét tat la E-MOSFET).

- Khi ché tao MOSFET kénh cam Ung ngudi ta khong ché
tao kénh dan.

- Do cbng nghé ché tao don gian nén MOSFET kénh cam
rng dugc san xuat va sir dung nhiéu han.
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Nguyen ly hoat dong E-MOSFET

- Nguyén ly lam viéc cua loai kénh P va
kénh N gidbng hét nhau chi khac nhau vé
cuc tinh cia nguon cung cap dat Ién cac
chan cuc.

- Trudc tién, ndi cuc ngudn S véi dé va noi
dat, sau do cap dién ap gilta cuc clra va
cuc nguon dé tao kénh dan.
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MOSFET Summary




Cach mac MOSFET

- C6 3 cach mac, tuang tu nhu JFET
- 2 cach thong dung nhat la cuc D chung va
cuc S chung.



Phan cuc JFET va DE-MOSFET
dieu hanh theo kiéu hiem



Phadn cuc co6 dinh
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Phan cuc tu dong

Puadng phan cuc
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Phadn cuc bang cadu chia dién thé
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DE-MOSFET diéu hanh kiéu ting



Phadn cuc bang cadu chia dién thé
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Phan cuc bang mach hai tiép
dién thé




Mach phan cuc E-MOSFET



Phan cuc bang hoi tiép dién thé
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Phadn cuc bang cadu chia dién thé
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