Chuong 3: Transistor luong cuc BJT

CHUONG 3: TRANSISTOR LUONG CUC BJT
(BIPOLAR JUNCTION TRANSISTOR)
La mot linh kién ban dan c6 ba cuc cé kha nang khuéch dai tin hiéu hoac
hoat dong nhu mot khoa dong md, rat thong dung trong nghanh dién tir. N6 st

dung ca hai loai hat dan: dién t&r va 16 tr6 ng, vi vay duogc xé&p vao loai hai cuc tinh.

3.1. Cau tao-Nguyén ly hoat dong
Gom ba 16p ban dan p-n-p hodc n-p-n tao nén. Vi vay c6 hai loai BIT
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BIT c6 hai tiép xic p-n: ti€p xuic p-n giita mién B va C goi 1a J, tiép xtc p-
n gitta mién Bva E goilaJg
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Hinh 3..3 . Cdach phdn cuc dé BJT hoat dong ¢ ché' do khuéch dai
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Ban dau khi c6 nguon V . phan cuc nghich ti€p xtc J thi ¢6 dong nguoc
I chay tir mién C sang B. Dong nay giong nhu dong I, trong Diod, ¢6 gid tri nho.
Sau d6 c6 ngudn Vg5 phan cuc thuan tiép xic J; 1am cho dién tir tir mién E
dé dang di chuyén sang mién B tao nén dong I . Hau hét c4c dién tlr vuot qua ving
B, bang qua J (tiép xuc p-n giita mién B va C goi 1a J) dé dén mién C tao nén
dong ol;. Mot s6 dién tir bi gitt lai trong mién B va chay vé cuc B. Lo trong trong
mién B chay vé mién E tao nén dong I ;.
Néu goi o 1a hé so truyén dat dong dién thi ta ¢ 6 I =g+
Ta c6 [p=Ig+l; [=alg+gy=a(l-+Ig)+cg suy ra (1-o)l=alg+lpy
I=(a/(1-a)Ig+(1/(1-0)cgo=Plg+(1+P)g, trong d6 P dugc goi la hé so
khuéch dai dong dién.
e Nguyén tic phan cuc cho BJT hoat dong & ché do khuéch dai:
Je phan cuc thuan va J phan cuc nghich, nghia la d6i véi BIT loai npn thi phai
thoa man V>0 va V>0, d6i véi BIT loai pnp thi ngugce lai.
3.2. Cac cach miac mach cua BJT

BJT ¢6 ba cuc, tuy theo theo viéc chon cuc nao lam cuc chung cho mach
vao va mach ra ma c6 ba so d6 sau( ta chi xét so do dang don gian hod)
3.2.1. Mach CE(Common Emitter)

Tin hiéu can khuéch dai dugc dua vao giita cuc B va E, tin hiéu ra dugc 14y
ra gitta cuc C va E, E la cuc chung.

Tin hi¢u ra
Tin hiéu vao

i

Hinh 3.4.Mach CE

3.2.2. Mach CB (Common Base)
Tin hiéu can khuéch dai duoc dua vao gitra cuc B va E, tin hiéu ra dugc 1ay

ra gitta cuc C va B, B la cuc chung.

= M/ C
l B l Tin hi¢u ra
Tin hiéu vao
Hinh 3.5.Mach CB
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3.2.3.Mach CC(Common Collector)
Tin hiéu can khuéch dai dugc dua vao giita cuc B va C, tin hiéu ra dugc 1ay
ra gitta cuc C va E, E la cuc chung.

Tin hi¢u ra
Tin hiéu vao

i

Hinh 3.6.Mach CB

3.3. Pac tuyén tinh va cac tham so6 tinh caa BJT

Dic tuyén tinh dién td moi quan hé giitta dong dién va dién 4p mot chiéu
trén BJT. C6 bon loai dic tuyén 1a dac tuyén vao, ra, truyén dat dong dién, hoi ti€p
dién ap. Ta chi xét dac tuyén ra cia mach CE.
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Hinh 3.7.Ho ddc tuyén tinh ngo ra ciia BJT mdc kiéu CE

e (C4c tham s6 gi6i han ctia BJT

Tuy theo dién tich mat ti€p xic, vat liéu va cong nghé ché tao...Mbi BJT chi
cho phép mot dong dién t6i da trén mdi dién cuc 1a I g, Ipnaxs Iomae: NgOAI ra trén
céc ti€p xtc Jg, Je 6 cac dién ap cuc dai cho phép V comars Viemas VY cemax 46 kKhOng
gy danh thing céc ti€p xuc.

Tan s6 gidi han:

Mbi BJT chi lam viéc hiéu qua dén mot tan s6 nhat dinh vi do & tan s6 cao, cac
dién dung & céc tiép xtc p-n ting. Mt khic chuyén dong cuia hat din qua mién B
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khong thé coi 1a tic thoi ma chi€ém mot thoi gian ddng ké so vé6i chu ky tin hiéu
nén o, bi gidm theo tan so.

3.4.Cac cach phan cuc cho BJT

Vé nguyén tic ta can hai nguén dé phan cuc thuan J ; va phan cuc nghich J ¢
3.4.1. Phdn cuc bang dong I, co dinh:
3.4.1.1. Dung mét nguonV .

Dién tré Ry 14y dién 4p tir ngudn V  dé€ phan cuc thuan J, dién trd R 14y
dién ap tr nguon V - phan cuc nghich J, nghia 1a V>0, V5>0.

VCC

RB Rc

IC:BIB ¢
Vee =Vee — I Re IB IC

IE ¢ RE

Hinh 3.8. Mach khuéch dai dung BJT, phdn cuc bang dong I, ¢6 dinh

Ta thay dong Iy c6 gid tri khong d6i tuy thuoc vao V ¢ vd Ry nén mach c6
tén 12 phan cuc bang dong I c6 dinh.

Céc gid tri cha V g va I x4c dinh vi trf diém 1am viéc tinh Q trén dic tuyén
ngd ra cua BJT.

Ta ciing ¢6 thé x4c dinh diém lam viéc tinh Q theo phuong phép do thi.

T biéu thic V=V IR ta c6 Ic=(-1/Re)Vp+(1/Re)Vc(1). Giao diém
clia duong thang c6 phuong trinh nhu (1) véi duong biéu dién maéi quan hé giita I
va Vg ung v6i dong I3=(Vgs-Vge)/Rp trén dac tuyén ngé ra mach EC xac dinh vi
trf ctia diém lam viéc finh Q.

A

IB2=(VCC‘VBE)/RB

IBI

VCEQ VCC

Hinh 3.9. Xdc dinh diém lam viéc tinh Q theo phuong phdp do thi
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3.4.1.2. Dung hai nguon

Hinh 3.10. Mach phdn cuc bang dong I, ¢d dinh ding hai nguon
3.4.2. Phdn cuc bang héi tiép tir collector
Hoi tiép 1a su dua tin hiéu ngd ra cua b ¢ khuéch dai trd nguoc lai dau vao.
Néu tin hiéu hoi ti€p dua vé 1am giam dién dp vao bo khuéch dai thi goi d6 1a hoi
ti€p am.
Dién tr6 Ry dan dién dp tir cuc C dua ngugc vé cuc B. Khi nhiét do tang
dong I, I tang 1am V. giam, thong qua dién tr& R ; lam dién ap phan cuc cho cuc

B 1a Vg giam, lam BJT dan yéu lai lam giam dong I .. Dién trd Ry goi la dién trd
hoi ti€p am.

_ VCC_VBE V&©
° Ry +(1+P)R, . -
IC :BIB

VCE :Vcc - Ic Rc

Hinh 3.12. Mach phdn cuc bang hoi tiép tir collector

3.4.3. Phdn cuc bang dong Emitter

Mach ding hai dién tr& Ry, Rp,tao thanh cdu phan 4p dé phan cuc thuan J g,
R 14y dién 4p tir ngudn V o phan cuc cho J. R 1a dién trd 6n dinh nhiét
ap dung dinh 1y Thevenin, ta c6 so d6 mach tuong duong

VCC
o

(a)

RE

Bai giang mon Ky thudt dién tir




Chuong 3: Transistor luong cuc BJT

vcg
(D)
__!_VBB
.T 1
Hinh 3.13.

(a)Mach phdn cuc bang dong Emitter
(b) Mach tuong duong theo dinh ly Thevenin

Trongdo
V.-R
BB :ﬁ; RBB = RBl I Rsz
VBB _VBE

= e =PBlg;Vee =V — | -1.R
Ry + L+ B)R. c =BleiVee =Vee —1cRe —1eRe
Ta biét khi nhiét do tang, ba tham s clia BJT s& thay déi , d6 12 V g, B, Ic.
Trong ba ki€u phan cuc trén, kiéu phan cuc bang dinh don g Emitter cho ta dong 1
on dinh nhét vi dong 1 hdu nhu khong phu thudc vio B vi I-=Vg/Rg néu chon
Vig>>Vgg

B

Bai tap :
Cho so d6 mach nhu hinh 3.13a. Biét ring R 5,=32kQ; R,=6,8kQ2; Rc=3kQ;
R; =1,5kQ; R; B=100;Vce=15V. X4c dinh di€ém lam viéc inh va biéu dién né trén
dac tuyén ngo ra.
Giai:
Rgs = Ry, // Ry, =32k /1 6.8k = 5.6k
Ve Rg, 15*6,8
VBB = R = =
mt+Rs, 32+68
|- Vgz —Vie _ 2,6-0,7 _ 0,012mA
Rgg +@+B)R: 56+101*15
|- =Bl =100.0,012mA=12mA
Ve =V — 1R — 1R, V. — I (R. + R:)=15-0,012* 4,5=9,6V

2,6V
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Ic(mA) y Ip,
I
15/4,5
[5,=0,012mA
1,2
Ig)
Ver(V)

9,6 15V
Hinh 3.14. Xdc dinh diém lam viéc tinh Q theo phuong phdp do thi
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