Pién tr can ban
Bai: Transistor noi luéng cuc (BJT)

I. CAU TAO

« GOmM 2 noi p-n tiép xiuc ghép xen ké nhau.
Co 2 loai transistor noi luéng cuc (BJT:
Bipolar Junction Transistor): npn va pnp
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Dién tr can ban
Bai: Transistor noi luéng cuc (BJT)

I. CAU TAO

- Cuc E (Emitter): phat cac hat dan

- Cuc C (Collector): thu cac hat dan

- Cuc B (Base): nén (diéu khién)

« Vung phat E pha dam nhat.

« Vung thu C Ién nhat va pha trung gian giira
vung phat pha dam va vung nén pha nhat,

« Vung nén rat hep va pha nhat nhat

e Ie=Ic+ Is
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Pién t can ban

Bai: Transistor noi luéng cuc (BJT)

II. HOAT PONG

« VBE >0 : pc thuan
VBC <0 : pc nghich
- Dong e- dugc phat
tu E (n) do mat do pha
IGn nhat sé déen B (p).
Do B hep nén e- sé
vuagt qua Iép nay va
dén C (n).
- Dong dién sé co
chiéu ngudc lai vai
chiéu e- =>Ic +1IB = IE
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Pién t can ban

Bai: Transistor noi luéng cuc (BIT)

II. HOAT DONG

- Mat khac, do giira

cuc nén va cuc thu
phan cuc nghich
VBCc<0 nén c6 mot so
ite-sétouyBdidénC
=> dong IB2

« @Gilra B va E phan
cuc thuan, sé co mot
s0 it cac 16 trong tur
B sang E => dong IB1
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Dién tr can ban
Bai: Transistor noi luéng cuc (BJT)

III. MOT SO PAC TUYEN V-I
1. Lién hé gilra Vse va Ie i'ng v@i tung muic Vec

Khao sat transistor npn
Ung v@i tirng mirc VBc,

dong IE ting dang ké khi s

VBE khoang 0,6V dén

0,7V

Khi IE tang dang ké =>

transistor dan =>
VBE= 0,7V

7
&
3
4
3
2
1

4 fp (mA)

Veg= 10V

Veg=1V

T
10 Ve (V)
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Dién tr can ban
Bai: Transistor noi luéng cuc (BJT)

III. MOT SO PAC TUYEN V-I

2. Lieén hé giira Vec va Ic i'ng vai tung muc Ie

= Pé danh gia do hao hut
cua dong khuéch tan
trong vung B, ta dinh
nghia hé so truyén dat
dong a cua transistor:

|l e

= a +0,9->0,998

LUOLY pefon
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Dién tr can ban
Bai: Transistor noi luéng cuc (BJT)

III. MOT SO PAC TUYEN V-I
2. Lieén hé giira Vec va Ic i'ng vai tung muc Ie

= Transistor co bon vung
v Vung tac dong
v" Vung bao hoa
v Vung ngung
v Vung tac dong nghich
4 VBC"
Re‘:ferse Saturation
actrv
VBE
>
Cut-off I:xcz)tl;:jrd .
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Dién tr can ban
Bai: Transistor noi luéng cuc (BJT)

III. MOT SO PAC TUYEN V-I
3. Lién hé giira Vce va Ic i'ng véi ting muc Is

 Pé danh gia do tac ey
dung diéu khién cua , U/M |
dong Is dén dong I, : //ﬁ‘m o
ta dinh nghia hé sé ‘“"""' /:__’:fff“
khuéch dai dong B cua | _,,.__.-m'”""w
transistor: R R R
M ——— 10uA
B - I—C o, . 3 14 15 ’;‘:a:\(\v]
| g - P el o
8
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Pién tr can ban
Bai: Transistor noi luéng cuc (BJT)

III. MOT SO PAC TUYEN V-I
3. Lién hé giira Vce va Ic i'ng véi ting muc Is
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Pién tr can ban
Bai: Transistor noi luéng cuc (BJT)

III. MOT SO PAC TUYEN V-I

4. Nhan xét

- Peé transistor hoat dong (vung tac déng hay
vung bao hoa) =>_VBe= 0,7V

- Ta c6 cac biéu thirc lién hé giira Ie, Ic va Ik

= -
le Ic Ig
| | 5

e =Py
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Pién tr can ban
Bai: Transistor noi luéng cuc (BJT)

III. MOT SO PAC TUYEN V-I

4.

V.V * VY

Nhan xét

Khi transistor ¢ vung tac dong =>khuéch
dai

NPN : VBE >0, Vec <0

PNP: VeB >0, VcB <0

Khi transistor ¢ vung bao hoa=>giao hoan
NPN : VBe >0, VBc >0 => Vce = 0OV

PNP: VeB >0, VcB >0 => Vec = OV
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Pién t can ban
Bai: Transistor noi luéng cuc (BJT)

III. MOT SO PAC TUYEN V-I

4. Nhan xét

- Khi transistor ¢ vung tac dong =>khuéch
dai

VEB >0 : phan cuc thuan => REeB: nho — BTECﬂIImur

Cong suat vao (phat) : P, = I;.2. R
VcB <0 : phan cuc nghich => Rcs: rat 16n [|p E# N ‘ : 1c P[]
AR

Cong suat ra (thu) : P, = I.2. R

Forward Reverse

Hé so0 khuéch dai cong suat: Bias Bias

2 | |

Ap:PozlcRCBzRCB - | 11
Pi 1:Rg Res

=> Transistor la linh kién khuéch dai cong suat P
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Pién t can ban
Bai: Transistor noi luéng cuc (BJT)

III. MOT SO PAC TUYEN V-I

4. Nhan xét

« Chuyén dich cdng suéat tu noi c6 dién tré
nho sang nai co dién tro rat Ién

Base
Emitter # Collector

TRANSFER + RESISTOR , 5> -
MK

Forward Reverse

=> TRANSISTOR

1 4
|1 1!
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Pién tr can ban
Bai: Transistor noi luéng cuc (BJT)

IV. CAC CACH GHEP TRANSISTOR
Ba cach ghép:

>
>
>

CB (Common Base) : Cuc nén chung
CE (Common Emitter) : Cuc phat chung

CC (Common Collector) : Cuc thu chung hay
EF (Emitter Follower): l1ay ra ¢ phat
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Pién tr can ban
Bai: Transistor noi luéng cuc (BJT)

V. PHAN CUC

> Phan cuc la ap cac dién ap len cac cuc cua
transistor dé né hoat dong theo yéu ciu

> Su dung cach ghép cuc phat chung (CE),
dung transistor npn =>

15
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Pién tr can ban
Bai: Transistor noi luéng cuc (BJT)

V. PHAN CUC
Mach phan cuc co dinh, dung cau phan the, co
dién tré on dinh RE

\ele
2 R1 2 RC

: L—
Vi © || I~

|| SVo
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Dién tr can ban
Bai: Transistor noi luéng cuc (BJT)

V. PHAN CUC

Mach phan cuc co dinh, dung cau phan the, co

dién tré on dinh RE

« Hai ngudén V.(DC) va V,, (AC) cung tac
dong lén transistor => Hai phan cuc:

> Phan cuc DC

> Phan cuc AC.
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Dién tr can ban

Bai: Transistor noi luéng cuc (BJT)

. PHAN CUC
Phan cuc DC: loai bo V,, (AC)
Cac tu dé ho
Tach V.. lam hai
Su dung dinh luat Thévenin vee
Etdl th 1
I, I I ;
Ver Ve, Ve

VBCI VCE .
Pudng tai tinh, diém tinh diéu <
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Bai: Transistor noi luéng cuc (BJT)

. PHAN CUC

Dién tr can ban

Phan cuc AC: loai bo V..(DC)
Cac tu C,, C, ndi tat
Tu Cc do khuéch dai tin hiéu
nho, Z._ nhod, coi nhu ndi tat

V.c noOi dat

AN

Vi ©

(o ¢

Vo
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Dién tr can ban
Bai: Transistor noi luéng cuc (BJT)

V. PHAN CUC

« Phan cuc AC: loai bo V.(DC)

> Thay transistor bang cac md hinh:
d Thong so h

O Thong so r,

d

Vo

AN

Vi ©
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Pién t can ban

Bai: Transistor noi luéng cuc (BJT)

V. PHAN CUC

« Phan cuc AC: loai bo V.(DC)
> Thong so h: hie, hre, hfe, hoe
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Pién tr can ban
Bai: Transistor noi luéng cuc (BJT)

V. PHAN CUC
« Phan cuc AC: loai bo V.(DC)
» Thong so r.:

"
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*
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Dién tr can ban
Bai: Transistor noi luéng cuc (BJT)

. PHAN CUC
Phan cuc AC: loai bo V..(DC)
Cac thong so:
Tong tré vao Z,
Tong tré ra Z,
bo Igidienthe: A, ,~—
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Pién tr can ban
Bai: Transistor noi luéng cuc (BJT)

VI. MO HINH PHAN CUC AC
« Thong soO h:

T cuc
I; I
# .
_t Input Output T
‘5_1 Port The Networlk Port V 2
Thong so h: v,= hy,.i; + hy,ov,

i2 = h21-i1 + h22.V2

24
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Pién t can ban
Bai: Transistor noi luéng cuc (BJT)

VI. MO HINH PHAN CUC AC
« Thong so h: v,= hyy.i; + hy,ovy

_ Vi

Nuly=0 5 hi
1 fi hi a2l
AN ’ o
n _ Vi1 o N + ¢ +
12 |j,= r : _ 5,
.= 0 vV, V. AAUVIR D §h,, v,
_ g _ Z . = 2
h 21 |v,= 0 - h f Hybrid Equivalent Circuit
i1 ) q
_ Vi =V, Vo=V,
_ 1y _ - : i
= £ = 1, = I 1o =1
h 2 =g h, 1 | 2 o

2
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Pién t can ban
Bai: Transistor noi luéng cuc (BJT)
VI. MO HINH PHAN CUC AC

+  Mac CE (Common Emitter): h;_, h,.., hs, h,.

Hybrid Equivalent Circuit

h.i; + h..v,
I, = hai; + h,.v,

Hybrid Equivalent Circuit

26
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Pién tw can ban
Bai: Transistor noi luéng cuc (BIT)

VI. MO HINH PHAN CUC AC
- Mac CB (Common Base): h;,, h,,, hg, h,,

veb vch

Hybrid Equivalent Circuit

h.i; + h..v,
I, = hai; + h,.v,

Hybrid Equivalent Circuit
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Pién tw can ban
Bai: Transistor noi luéng cuc (BIT)

VI. MO HINH PHAN CUC AC
«  Mac CC (Common Collector): h;,, h., h:, h,.

vbc vec

ie

Hybrid Equivalent Circuit

h.i; + h..v,
I, = hai; + h,.v,

Hybrid Equivalent Circuit
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Pién tr can ban
Bai: Transistor noi luéng cuc (BJT)

VI. MO HINH PHAN CUC AC
« Thong so r.:
Mac CE (Common Emitter):

i 1
li=1, Ib —i“—
. /’
| ﬂr" ﬂIb Fo
e o L o ¢
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Pién tr can ban
Bai: Transistor noi luéng cuc (BJT)

VI. MO HINH PHAN CUC AC
« Thong so r.:
Mac CB (Common Base):

!;:[*' Iﬂ:'-{r
—_— e
1
E I" Ir C
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O
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]' rf I{"'=aI’ RL Iﬂ
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Pién t can ban
Bai: Transistor noi luéng cuc (BIT)

VII. MOT SO UNG DUNG
- Mach oén ap
+ On ap ndi tiép

Ic
uugduong tNEEE cor

| ‘_,_VB—E A

+0

O
¢
O
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Pién tr can ban
Bai: Transistor noi luéng cuc (BIT)

VII. MOT SO UNG DUNG
- Mach 6n ap
+ On ap noi tiep-hoi tiep
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Pién tr can ban
Bai: Transistor noi luéng cuc (BJT)

VII. MOT SO UNG DUNG
- Nguon dong gucong

33
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Pién t can ban
Bai: Transistor noi luéng cuc (BJT)

VII. MOT SO UNG DUNG
- Khuéch dai vi sai

34
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Pién tr can ban
Bai: Transistor noi luéng cuc (BIT)

VII. MOT SO UNG DUNG

.—Eﬂﬂ'
L=1. =P
a5
OFFSET L — : _OFF:ET
ML
| EZ A=z Fd
K = 1K 5K
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Pién tr can ban
Bai: Transistor noi luéng cuc (BIT)

VII. MOT SO UNG DUNG

Inverting o
input

Noninverting
input

Ry =
50 k£

Output stage

— W
1
P—&%}rz—i

T\
]
T

Input stage
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Pién t can ban
Bai: Transistor noi luéng cuc (BJT)

VII. MOT SO UNG DUNG
- Khuéch dai thuat toan

@ Vot
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Pién tr can ban
Bai: Transistor noi luéng cuc (BIT)

VII. MOT SO UNG DUNG
- Khuéch dai cong suat
=  KBCS hang A: tin hiéu ra day da chu ky tin hiéu vao.

=  KBCS hang AB: tin hiéu ra I&n hon ban ky,nhwng nho
hon chu ky tin hiéu vao.

= KBCS hang B: tin hiéu ra bang ban ky tin hiéu vao.

=  KBCS hang C: tin hiéu ra nhé hon ban ky tin hiéu vao.

= KDCS hang D: Digital power amplifier
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