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o NOi dung trinh bay

« Cau tao ctia BJT Transistor E B C

* Nguyén ly hoat déng k| n_| J
p

« Céc théng sb va dac tuyén

« CAc ché db lam viéc
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Cau tao B]T Transistor

 BJT = Bibolar Junction Transistor
— Bibolar: ca 16 trong va electron tham gia vao hoat ddng dan dién
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— Gom 2 moi ndi PN noi tiép nhau =>
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- Gom 3 cuc E (phat), B (nén), C

cO 2 cach PNP va NPN

EE,..

Base

Em'rtt.Er .
_[I n

Collector

Base

PNP ,Collector PN , Collector

N
Base

Emitter Emitter

(thu):

— NOng dd tap chat thém vao (doping): E > C (binh thwéng) > B
— L&p ban dan nén B & gitra rat mong
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Neuyén Iy hoat dong

 Phan cwc 2 mdi ndi (EBJ va CBJ) quyét dinh cac ché do
hoat ddng cua BJT

Metal Metal
. . contact
n-type p-type n-type o = p n p
Emitter Emi-tter Ba.sc Collc':clor Collector E Emitter Base Collector &
(E) region region region © region region region
n T BAY T
Emitter-base Collector-base
junction R junction
(EBJ) (‘[‘3’)‘ (CBJ) B

e C0 4 kha nang:

Ché dé hoat dong Moi n6i EBJ Moi n6i CBJ

Tat Phan cwc nguoc Phan cwc nguoc
Khuéch dai Phan cwc thuan Phan cwc ngwoc
Khéng dung Phan cwc nguoc Phan cwc thuan
M¢& (bao hoa) Phan cwc thuan Phan cwc thuan
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Ché d6 khuéch dai

+ Majority carriers + Minority carriers
I
—
B
Depletion regions Ving nghdo tal méi nél
*I B Nén Thu (B-C)
+ 0=
|| g 11
VEE Vee
« EBJ: phan cwc thuan I

i' | Déng dién tir
’;' cwe Nén (ls)

- Hat tai chinh t&r E tran
sang B la loai hat tai
phu cua B
« CBJ: phan cwc nguoc

— Chi cho phép cac hat
tai phu bén B di qua

‘ ELECTRONTE'BDEVACES AND CIRCUIT- Chapter 2

|
Ving nghéo tai méi néi
Nén Phat (B-E)

Collector (n)

1S N | L~
Y B {| Phan cuc Nghich | | T
' i méi ndi Nén Thu s

Dong dién tor
cwe Thu (lc)

Ik
. { Phan cye Thudn HF
BB B m&i ndi Nén Phat L

Emitter (n)
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Ché d6 khuéch dai (tt)

Transistor npn

(a) npn (b) pnp
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dcefRre A N
NOi dung trinh bay
« CaAu tao cua BJT Transistor
* Nguyén ly hoat dong

« Céc théng so va dac tuyén

] Ic 4 Saturation Breakdown
« Cac ché doé lam viéc 7/ ;

B4
Active

IB3

‘. 12

181

1=0)
' *\\
Cutoff Ver
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dce

4 Ti s0 dong dién

« XétBJT & Ché do Base-Emitter junction Base-Collector junction

Khuéch dai

— EBJ phan cwc thuan r £ S L .HC

E Ic
. Ve lVr Bl R
I, =1, (""" 1) 23 3 SR

Cac hatdan da s6 tir E - Vﬂﬁl‘ + - VCBl +

tran sang B '||| '|'|

— CBJ phan cuwc nguorc, =
hut cac hat détn ttr E
tran sang B dén C

|

_ _ G

e =1 +1g Bnc—l 0"Dc:—l
B
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52 Cic logi dien thé trén B] T

* CO 3 loai dién thé lién quan dén BJT trong mach dién:
— Nguon cung cap: Ve , Vig
— Pién thé tai cac cwe: Vi, Vg, Ve
— Hiéu dién thé gitra cac cwe: Ve , Vee » Veg
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RC% RC% ch
e et T v G T
— AN CE
e
E — E-j Y
VBB—_ + + VBBE VBE E
L = } +
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o Tinh toan ap va dong trong mach

« MAi ndi E-B phan cwc thuan,
twong tw diode, Vg = 0.7V
« Phan mach bén cuc nén:

Vgg =Rg oy + Ve

Vee

| VBB m VBE 1

B
I:‘B

« Phan mach bén cuc thu:

Ve =R ol + Ve

Vee = Vo —Rg ol =Vec —Re (BDC'IB)
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dce - Ao o
Ho dac tuyén i-v

+ Théng s6 quan trong nhat 1a cac ho dac tuyén i-v:
— Thé hién gia tri I twong (ng Vi gia tri Vg cho cac gia tri lg

khac nhau
 CO0 4 vung:
£ J . _ Ic 4 Saturation Breakdown
— Khuéch dai (Active)
— Bé&o hoa (Saturation) Is4
— Ngwng dan (Cutoff) « Active
— Panh thing (Breakdown) _ I3
l;c '. Is>
¢ N Is:
BK Ver —
E

R | “ I5=0
CD lIE -~
A T Vee

+ Cutoff
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deo Puong tai DC trén ho dac Il:uyén 1-V

 Xét phan mach bén cuc thu C: Vg = Voo — Rele
— Puwong tai DC cat truc x tai Vg = Ve tvong ing 1. = 0
— Puwong tai DC céat truc y tai | = Voo/Re twong iing Vg = 0
— Giao diém duong tai DC véi voi cac duong déc tuyen xéc dinh
. diém lam viéc tinh (Q-point)

S
—

i

Saturation

IC(snt) e

I

| e gl

| X

| e L Cutoff
Ig=0

| e ey, I8 S B \/—’ V

CE
0l Vg Vee
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Puong tai DC trén ho dac Il:uyén i-v (tt)

 Chuyén dbi gira cac ving:
— |y =0, BJT & trang thai ngwng dan
— | tAng, BJT vao vung khuéch dai, I, = Blg , | tang lam V¢ giam
— Vg = Ve — Vie khi Ve gidm dén gid tri bao hoa Veggar.lam cho
. MOoindi BC phan cuc thuan (Vg =-0.5V) ngan I tang

1 <=

————

Saturation RC

+
IC(snt) - AA

-
-

| st le

\ N: Ry 4 +
. ! = &,

Vee =Vee=IcRe
Q Point — &5 =

I
I kL
: \
I i L = Cultoff
IB = 0
: e A Vee

0] Vegr Vee
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dee Tom tac céc ving trén do thi ho dic tuyén

N X . . Ict S ti Breakd.
« \Vung khuéch dai (Active) | 7" i
— Mbi néi EB phan cuwc thuan - -
X K A t.
— MGi n6i CB phan cwc nguoc L

— |, duoc diéu khién béi |
VBE < VCE < Vccs IC 216]3

Is2

* \Vung bao hoa (Saturation) Lo
— M0i ndi EB phan cwc thuan Is=0
— M0i ndi CB phan cwc thuan T
c s e L K Cutoff Vee
— | dat gia tri toi da l-gat 2

Vung danh thung

\ Ver <Vig i (Breakdown)
* \Vung ngwng dan (Cutoff) — o Ve VA [Py = V| vurot
— M@i ndi EB phan cuc nguorc, gi&i han cho phép
khong c6 dong chay qua — BJT bi héng
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dce

2016
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Bang thong so ky thuat Datasheet cia B]T

MAXIMUM RATINGS
Rating Symbol | 2N4123 | Unit I
FAIRCHILD
Collector-Base Voltage Vero 40 Vdc SEMICONDUCTOR
Emitter-Base Voltage VEro 5.0 Vde 2N4123
Operating and Storage Junction TjTag | —35to+150 C
Temperature Range
C TO-92
THERMAL CHARACTERISTICS B g
Characteristic Symbol Max Unit
Thermal Resistance, Junction to Case Roxc 833 CW General Purpose
Thermal Resistance, Junction to Ambient Raia 200 CW NPN Sili r
con
ELECTRICAL CHARACTERISTICS (T4 = 25°C unless otherwise noted)
| Characteristic | Symbol | Min | Max | Unit |

OFF CHARACTERISTICS

Collector-Base Breakdown Voltage Vier)ceo 40 Vdc
(Ic =10 pAde, [ =0)
Emitter-Base Breakdown Voltage V(BR)EBO 5.0 - Vde

(Ig = 10 pAde, Ir =0)

Emitter Cutoff Current Iggo - 50 nAdc
(Ve =3.0Vdc, I =0)

ON CHARACTERISTICS
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Noi dung trinh bay

« CAau tao cua BJT Transistor <™
oo \
* Nguyén ly hoat dong Ieman) — 50" %
‘ . 407 N
« Cac thong s6 va dac tuyén 30— C
« Cac ché dbé lam viéc 10 B
0 | | | = Ve (V)
5 10 15 20
}
. P \ VeE(max)

Switch Ao 2R i R,.D E'Ij:,g é i E‘Elufi
R Srdeor W2 1] [ T

C3
33uF  Speaker

Different Collector
Loads

|

1 |

| - I .

| Motor Lamp Heater , Dynamic
N ____ » microphone

(% L2
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dce 2T A 2A 1x o A )
Cac ché do lam viéc cua B]T

« Transistor dwoc phan
cwc dé lam viéc trong

vlng gi&i han cho phép <™
(viing mau trang) . \
= lc <lcmax) Tegmax) —= 50— &
— Ve < Veemax 40— \
— Pp= 1"V <P
« CO hai ché dd lam viéc: 20

— Khoéa (Switch) 10
— Khuéch dai (Amplifier) 0 | | |

D(max) 30— \?C;
|
|
+
20
}
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L2 Ché d6 khoa

« Transistor phan cwc hoat déng trong 2 vung

— Nguwng dan, l; = 0 khdng c6 dong chay qua transistor I = 0,
- khéa ho

— Bao hoa, I dat gia tri cwe dai |,y Ve dat gia tri cuwe tiéu
Vegsan = 0- 2V dén 0.5V, = khoa dong

+ VCC + VCC + VCC +VCC

C
+Vgs
E

a./ Trang thai ngwng dan; Khéa hé b./ Trang thai bao hoa; Khoéa dong kin

https://fb.comvtail © Spring 2016 19

oV

BK
' TP.HCM

ELECTRONTE'BDEVACES AND CIRCUIT- Chapter 2



http://cuuduongthancong.com
https://fb.com/tailieudientucntt

L2 Ché do khoa (i) e

Rc é l}c
* V., =0V (Low) = |B~: 0-> load
Transistor ngwng dan, I- =0 = Vo
Vout = Ve (High) Rs i

* V,, = Ve (High), Transistor o T.. "

trang thai bao hoa >
Vout = Veg(san (LOW) =

.
Vin — Vg °
Ip = = R > IB(mm) ,BIC(Sat) RC§
B
A AW
ON  ON =

Vee =V (sat) J’“ o=

I.(sat) = | ok
c(sat) R 15 D—W—%
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Ché d6 khoa (tt)

 Nhan xét:
— Hoat déng nhw cdng dao

— Dong I dat gia tri bao hoa dam bao dong dién hoat déng cua tai

(Bbén LED, Bdng co, R le...)

+12v
Current
s SR
=) Single or :“:
LED Array —

Output = bv

Vin

Digital
Loagic
Ov
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L Ché d6 khuéch dai

- Bién doi tin hiéu ac nhé (séng vo tuyén, micro...) thanh
tin hiéu co dang song twong tw nhwng co bién do lon
hon

« BJT hoat déng trong viing khuéch dai, V, thay doi dan
den |, thay doi, I, sé thay doi theo mét cach tuyén tinh
nhwng I&n hon 1an (1. = Bl,), V., thay déi theo I, = ngd
vao V, co bién do nho qua BJT tao ra V., ngo ra co bién

do Ion +Vec
.
V, Ico
VBQ‘% § R, Rc
L Ly \
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dee Chon lya diém lam viéc tinh Q-point
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e Yéu cau

cua mach
khuéch dai
la tao ra tin
hiéu Ion
hon nhwng
gilr dworc
dang song
Chon luya
diém lam
viéc tinh
dam bao
yéu cau
bao toan
dang song

ELECTRONTE'BDEVACES AND CIRCUIT- Chapter 2

Ky hiéu cua bd khuéch dai

A CIA\

Vbe (in) NS O— Vb (oun \/

a./ Khuéch dai tuyén tinh, tin hiéu ra dao pha va c6 bién dé I&n hon tin
hiéu vao nhwng khong bi sai dang.

I 0_>ﬁ \/ﬂ

b./ Khuéch dai phi tuyén, tin hi¢u ra dao pha cé bién dg I&n hon tin
hiéu vao nhwng bi xén dau phia trén do transistor ngwng dan.

£ OJ>_Q U/\

c./ Khuéch dai phi tuyén, tin hi¢u ra dao pha va cé bién dg I&n hon tin
hiéu vao nhwng bi xén dau phia dwéi do transistor bao hoa.

https:/fb.com/ © Spring 2016 23
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Chon lya diém 1am viéc tinh Q-point (tt)

A —————f———b

-
=]

« Tin hiéu ac thay doi xung quanh diém lam viéc tinh >
diém lam viéc déng c6 kha nang lam BJT vao ving béo
hoa hodc ving ngwng dan (khdng con tuyén tinh >
khdong bao toan dang song)
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Chon lua diém lam viéc tinh Q-point (tt)

« Vi du BJT dwoc phan cuc diung cho ché do khuéch dai

I (mA)
'3
ﬁ{]_
— Ve
10V
Vin I
Vip —0 3.7V
— = =3 lb =UCE(1"'F:'
r
o _Ves-07TV _37V-07V . Vee
BQ= T Ry 10k H

Ico = Boc Isg = (100)(300 4A) = 30 mA :
|
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Cac cach phan ap chon Q-point

« Cauphan ap  Hoéitiép cuc C « Phan ap truyc tiép
F
VCC “'CC F['C
VB-VE+ VEE RC VB_VBE
R
§ : V V I R IFE = IFEC _;ERC RC
C= ¥oro o RB *_VC:VCC_ICRC
R"' [ ]
B Vg=V
«— Vg=IgRg VB_ﬂB‘? ~— V=0V
Vi =V, ) BT
R Rg .- 'BE = ro_v 'cc = Veg
g ®" Rg + RuPoc !EEI'C‘TRJ =  le=Poc Ry
C
!CEIE IEEIC IEEIC'
—_ — Vi Vo=V
Iy 5—— Ve —Vie _ Yoo~ VBE
57 Ringase) fEF% Is= Ry

Rinease) = Ve/Is = Ve/UE/Bpe)
RiR,

V. —( Rk )V Rrpy=
T™M=\R, +R/) ¢ "TH R +R,
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