TRUONG CAO PANG LY TU TRONG
KHOA PIEN - PIEN TU

HOC PHAN -

Chwong 1: CAC LINH KIEN BAN DAN
CONG SUAT

1.4/ Transistor cong suat — BJT (Bipolar
Junction Transistor):

1.4.1- Tong quan vé BJT:
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* Cau tao:

Gom 3 16p ban dan tao boi 2 tiép giap P-N, trong
do 16p gitra khac loai véi 2 16p bén.

- L6p gitra 12 ban dan loai P, ta c6 BJT loai N-P-N

- L6p gitra 12 ban dan loai N, ta c6 BJT loai P-N-P

loai PNP Hinh 2. Transistor loai
NPN
* Ky hiéu: * Hinh dang:

m

B PP

B NPMN

m
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* Phan cuc transistor:

Xét diéu kién phan cuc transistor loai NPN:
VBE > Vy (nguing dan ciia transistor)
Ve )Ve)Ve
lc=1;+1,

. = £y
Transistor dan b&o hoa : VCE ~ 0,2V

Transistor ngung dan : VCE :VCC
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1.4.2- Cac trang thai hoat dong ciia BJT:
* Trang thai ngung din:

Néu phan cuc nghich méi nbi BC va khéng phan
cuc hodc phan cuc nghich mdi ndi BE thi tai cac
cuc cua transistor khéng c6 dong dién, ta noi
transistor ngung dan.

-t
L& U0
npn T

* Trang thai khuéch dai:
Khi ta phan cuc thuan méi néi BE (Vg>Vg) va phan cuc nghich méi
n6i BC (V>Vg). Lic ndy xuét hién dong dién di qua méi BE 12 I va
dong I di tir cuc C sang cuc E.

Nhu vay: Khi ta phan cuc nghich BC va phéan cyc thuan BE thi
transistor hoat dong trong ving khuéch dai
*lc=PBlg
® Vee=Vee- B lg (RetRe).

C —t,
I U0
npn T

Phan cwe thuan méi ndi BE va nghich BC




* Trang thai bdo hoa:

- Néu ta giam dién tr¢ Rg thi dong lg ting—> dong I s€ tang
[&n mot lugng gap P 1an so voi luong tang cua dong Iy .

-Néu ta tiép tuc giam Ry thi dong Ig 1. tiép tuc tang cho dén
lic I = Igp =I,max (ta tang dién &p phan cuc bang cach giam
dién tré Ry ) thi dong I khong tang dugc nira tuc la

Ic < I5.p nguoi ta noi transistor da bao hoa.

- Khi transistor hoat dong ¢ trang thai bao hoa vai

I = Blg=l;max (hodc I¢ < 1g.B) .LUc ndy ndi trg mdi ndi CE
rat nho nén dién &p V¢ = 0.

Nhu vay: Khi ta phén cuc thuan BC va BE thi transistor hoat
dong trong vung bao hoa, khi d6 I = Icmax < lg .p, Ve = OV
Trong Ipach DTCS, transistor chi lam viéc ¢ 2 trang thai
ngung dan va béo hoa.

| - o Vung b&o hoa

/////
////////

Hinh 8-12

///////////
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1.4.3- Piic tinh doéng cit ciia BJT:

cho trans khéa

VB
VBE -
o L
P + }7 C L
4 ] B s
=S
‘ E
ffffff H Ve
CBE
ic
12734 5

1. Trans dang khoa v

2. Thoi gian tré clia trans °
khi mé&

3. Qua trinh tang dong Ic |
do su tich lily dién tich  Vee
trong bazo

4. Vao vung bdo hoa |

5. Cheé d6 lam viéc bao i
hoa

6. Thoi gian tré khi khoa,
do mat do dién tich 16n V¢
khong gidm nhanh
duoc

7. Dong colector giam vé
O C

8. Tu BE dugc nap véi
dién ap — Vg dam bao B 5
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Vi du mach dong cat dung transistor

- Khi dién 4p Vg =0 — transistor
khong din. Lic ndy n6 hoat ddng nhu
cong tic mg. Khi d6 ( Vg,= V= 15V).

Vee=15V

Vra +15V

- Khi dién dp Vgg =5V, ta c6: 5V Ves v
\Y _ \" ov
Iz = ﬂ =1.43mA
3KQ
15"

Khi d6: lgm = -~ =15mA L
1Ka Hinh 8-2a

Gi4 tri nay 16n hon dong dién cuc géc gan 10 I4n,

dd tao nén trang thdi bio hoa § transistor. Piéu

nay c6 nghia la transistor hoat dong nhu cong tic

déng va Vg, = 0V.

1.4.4- Cac thong so co bén ciia BJT:

- | : dong di¢én dinh murc (t61 1000A)
- B : hé s6 khuéch dai dong dién
- Iy = 1./B : dong dién bazo (mA)
AV : sut ap thuan (khoang 0,2V—2V)
- AP : ton hao cong suat sinh nhiét (dén hang kW)
- T - nhi€t d6 1am vige cho phép. Tai lop tiép giap
khoang 200°C
- Vg dién ap CE (khoidng 50V—1500V)
- Ve @ dién ap BE (hang von)
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1.4.5- Cac mach ung dung co ban cua BJT:

Mach nghich luu dong 3 pha
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Trong mach nay transistor lam nhi€ém vu dong, ngat dé
bién do1 dién mdt chiéu thanh xoay chiéu

Mach nghich luwu dong véi mach tich nang lwgng
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Mach cau H diéu khién chiéu quay dong co DC

12V

o

PNP PNP
a1 Q2
AW AW
A B
Q3 4
NPN

NPN _T_

1.5/ MOSFEET (Metal Oxide Semiconductor FET):
1.5.1 - Téng quan vé MOSFET:

- MOSFET la transistor c¢6 kha ning dong ngat
nhanh va ton hao do dong ngat thap. MOSFET duoc
st dung trong cac irng dung cong suat nho (vai KW).

- MOSFET duoc chia lam hai loai: MOSFET
kénh lién tuc va MOSFET kénh gian doan.

- Mdi loai kénh lién tuc hay gian doan déu co
phan loai theo chat ban dan 1a kénh N hay P,

- Ta xét cac loai MOSFET kénh N va suy ra cau
tao nguoc lai cho kénh P.




* CAu tao va kY hiéu ciia MOSFET lién tuc kénh N:
Ro

S G D —  AANN—
Nhom eIDS
D Sio, D
G G +H7
\ F Ve S
S nén P
Hinh 10.9 Hinh 10.10a

Kénh din dién 12 hai viing bdn din loai N pha ndng d6 cao
(N*), dugc ndi lién nhau bing viing ban din loai N pha ndong
dd thap (N) dugc khéch tdn trén mot nén 1a chat ban din
loai P, phia trén kénh din dién c6 phti 16p oxit cdch dién
$i0,.

* Cau tao va Ky hiéu ciia MOSFET giin doan kénh N:

S G D .
Nhém
D SiO ,
G @ Nt N+
Naa?
S nén P
Hinh 10.12b Hinh 10.12a

Trong MOSFET gidn doan thi hai ving ban din loai N pha
ndng do cao (N*) khong dinh lién nhau goi 12 kénh gidn
doan. Mit trén kénh din dién cling pht mot 16p oxit cdch
dién S,0,.
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* Hinh dang:

Ll
Ml K

1.5.2 — Dac tinh cua MOSFET gian doan:

- Khi cyc G ¢6 Vg = 0O thi
dién tich dudng & cuc G s€ hit
electron cda phian nén P vé
phia giita ctia hai ving bdn din
N* .

- Khi lyc hdt dd 16n thi s6
electron bi hiit nhiéu hon da dé
ndi lién hai viing ban din N* va
kénh dugc lién tuc. Khi d6 c6
dong dién I, di tv D sang S.
bién ap phin cuc cho cuc G
cang tang thi dong di€n I, cang
16n.

Hinh 10.13
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1.5.3 — Pac tinh von-ampe cua MOSFET:

Gidng dic tinh von-ampe cua BIT

Io | o(mA)

Vg =4V
Vs =3V
Vg =2V
V,

es =1V

| | | | |
. Ves ov 1I 2I 3I 4I I VGS V)
a) Pac tuyén ngo ra b) Pic tuyén truyén din

Hinh 10.14

1.5.4 — Mach ung dung cua MOSFET:
Mach ciu H diéu khién chiéu quay déng co DC
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1.6/ IGBT (Insulated Gate Bipolar Transistor):
1.6.1 - Tong quan vé IGBT:

- IGBT la transistor cong suat hién dai, c6 kich thudc gon
nhe, c6 kha nang chiu dugc dién &p va dong dién 16n, c6 do
sut ap khi dan dién vira phai.

- Viéc kich dan IGBT duoc thuc hién b'fmg xung dién ap
dua vao cong G. Pac tinh V-A cua IGBT c¢6 dang tuong tu
nhu dac tinh V-A cia MOSFET.

- IGBT c6 kha ning dong ngit nhanh nén dugc st dung
trong cac bo bién doi di€u ché do rong xung tan s6 cao. Pham
vi cong suat cua IGBT c6 thé dén 10MW.

Emiter o o Gate

P
—

e

N ] N
P P G | 4‘ —
N G
N+
P E
L
E
& Collector
Ciu tao IGBT Ky hiéu IGBT Mach tuong duong IGBT

Hinh 11-1
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* Hinh dang:
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1.6.2 — Nguyén ly lam viéc cua IGBT:

- Viéc kich dan IGBT dugc thyc hién bing xung
dién 4p dua vao cong kich G. Pic tinh V-A clia
IGBT c6 dang tuong ty nhu dac tinh V-A cda
MOSFET.

- Khi tdc dung 1én cong G dién th& duong so v6i
Emiter thi transistor NPN din — transistor PNP
din — IGBT dan. Viéc ngidt IGBT bing cdch ngit
dién cap cho cong G.

1.6.3 — Ung dung cia IGBT:

Bo nghich luu dong mét pha
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Bo nghich luvu dong ba pha
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