Bai 7 PHAN CUC TRANSISTOR

7.1 Cac hang phan cue
7.1.1 Phan cuc hang A

Tir ddc tuyén ngd vao, ta suy ra ving hoat dong tuyét tinh cua trasistor, do tin hiéu
xoay chiéu vao nén thudng 1a hinh sine, diém khoi dong ban dau hay diém phén cuc 1

chiéu ban dau tot nhat 1 chon ¢ Q, trung diém cua ving tuyén tinh.
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DPiém gitra cia doan AB 1a tuyén tinh cho ta toa d6 cua diém phan cuc hang A.

7.2 Cac hang phan cuc khac

Neéu chon Q ¢ cac diém khéc, su bién thién cuia ic theo vie khong con tuyén tinh nira

va tin hi¢u ra bi bién dang hay bi “xén’.
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Hinh 7.2 Hang B (transistor hoat dong nhu diod chinh luu)

A

Hinh 7.3 Hang C chi mét ph?m tin hiéu duoc khuéch dai

Bai tap: v€ 2 mach phan cuc transistor 1 npn, 1 pnp ¢ hang AB
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Mach chi dung mét nguén dién thé mot chiéu. Cau phan thé - tao thé phan cuc
2

R+

thich img cho nén B,

Voi Ic =1t + Icso
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Khi nhiét d6 tang, Icpo ting va Ic s& ting va Ic s& ting,tiép theo Ic ting toa nhiét
nhiéu va lam Icgo tang nira, co ché phan Gmg day chuyén lam diém phén cuc Q trdi 1én trén

c6 thé dua t6i trang thai bio hoa.

Néu thém Rg thi Ve = Vs -Vi = Vg — RelE khi Ic tang lam tang Ig, Relg tang lam
VaE giam xudng va him d6 ting ciia Icso ta ¢6 mach bo chinh nhiét gitt cho Icq) 6n dinh

vi€c chon tri sO cac dién trg rat quan trong dé sao cho:

e (7.1)

" Alcpo
Hé s6 6n dinh nhiét thap nhat trong cac diéu kién phan cuc théng thuong.
7.2 Cac phwong trinh chi phdi hoat dong ciia transistor & trang thai hoat dong
7.3.1 Phwong trinh tinh & ngé vao va ngo ra

Bién dbi ngudn Ve va cau Ry, Ra thanh ngudn dién thé twong dwong Thevenin theo

hai cong thirc sau:
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Hinh 7.7

Ry
R1+R;

Ta c6: vgg = vee (7.2)
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Ri.R,

Ry = RotRs (7.3)
Mach phan cuc transistor tr¢ thanh nhu sau:
IB RB i_
—~ AM,— T Ve
B
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Ves —— l le
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77777
Hinh 7.8
dung cong thuc Pouillet cho hai mach ngd vao va ngo ra.
Ta c6 Ve = Relp +VBE + RElE (7.4)
va Vce = Rele + Ve + Rele (7.5)
Pua téi hai hé thire ¢ trang thai tinh: thay [ = Ic + Ig vao (7.4) ta co:
_ VBB—VBE
Ip = Rp+(B+1)RE (7:6)

gitip chung ta tinh ngay I néu biét Vcc, Ri. Ra, Re, Reva 8 = j—c tor d6 suy ngay ra Ic =
B
BIs. Phan ngd ra, mach Pouillet cho néu coi nhu Ic = IE.
Cho Vce =Rclce + Rele + Ve = Ie(Re + Rg) + Vg

1 Vcc
VcE +
Rc+RE R-+RE

Suyral, (7.7)
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Duoc goi 1a phuong trinh dwong ganh tinh cho phép ta tinh Ic phan cyc hoac tinh

gia tri cua Ic khi Vg bién thién.

Vi tri cia duong ganh Ic = f(Vcg) gitp ching ta ly luan va tim ra céc tri ctia Ic, Vck

trong céac tinh hudng hoat déng cua transistor.

IB:60

IB:50

A1 =40

N
==

// Is=10

VCE max

\% o
Ay
Vee Vce
Hinh 7.9
7.4 Cach tinh hé sé 6n dinh nhiét
dl
§s=—2F
dICBO

Xuat phat tr Ic = alg + Ico (con viét 1a Ico), két voi Ig = Ic + Ig thanh Ic = alc +

alg + Ico tic Ie(1-a) = als + Ico

v6i: o= =1 2 (7.8)

Mat khéc, phuong trinh ngd vao cho:

VB -VBE = Rgls + Re(Ic + Is) = (R + Rg)Is + Relc
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__ (vBp—VBE) Rg

Colaplp: I = I 7.9
P T8 (RB+RE) (Rp+Rp) ¢ (7-9)
4z -« Ico _ (VBp—VBE) RE
Tr d6 ta dugc: —— Ic @ (RgtRe) RatFp) Ic
1 a Rg ] _ (es  vsp) | Ico
IC + = + —_
a (Rg + Rg) (Rg + Rg) a
Tinh
o e _ 1
= d]CBO - a [(1 (Z) + RE
a (Rp + Rg)
Ca Rg+R
Va sau bién ddi, trién khai: § = ————F— (7.10)
(1_a)RB+RE

Thong thudng Rp bang tir 5 dén 10 1an R, gia sir Rp = 5Rg, @ = 0.98 nhu vay (1-
a)Rs = (1-0.98)x5Rg = 0.02><5RE=% RE, do d6 coi nhu (1-0.98) << Rg nén h¢ thirc trén
duoc don gian thanh (hé sé 6n dinh nhiét):

Rp+REg . Bp
Rg Rg

S = +1 (7.11)

Do Alc = SAlco (7.12)

A \ 2N A A ‘A 5 , .. A Rp A .
Nén S cang nhé cang phan cuc to1 vu tuy nhién phai luu y ti s0 R—B can phai dugc
E

~ £ R
chon k¥, trong thuc té: R—B <10
E

Vi do Rg 12 tong tré ndi ctia ngudn dong Thevenin nén phai c6 tri 16n, Rg tuy thudc
\ A \ A A \ n s A ) W e g R
vao Rc dé hoan tat phan cuc ¢ hang A nén tri t6i wu ciia RB dugc chon ¢ gidi han: R—B ~

E

10
Dé c6 S nho nhat ma vin phu hop phédn cuc hang A.
Vay sb 6n dinh nhiét téi wvu S = 11
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7.5 Diéu kién phan cuc transistor & hang A
Db thi Ic = f(VeE) ¢ ngd vao cho phép ta chon Q & giita ving tuyén tinh cta dap
tuyén ngd vao:

Icoy =1 (doctréndot i)
VBE(Q) = 0,7V véoi Si

Hinh 7.10

Ta c6 thé biét qua do dac hoac tham khao dir li€u nén suy ra Ig(q), hoac néu ¢6 ho
dic tuyén Ic = f(Vce) s& ké duong Ic = I song song voi truc Vg cit ho dic tuyén ¢ Q trén

1 duwong dic tuyén co6 thong sb Ip.
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Sau d6 ha duong qua Q vuong goc véi truc OVce s€ cho Vcg().

Néi Q va diém (Vcc; O) v6i cao thé Ve cho s& co dudng ganh tinh v6i phuong

trinh 1a:

" (R.+Rp) " (R, +Rg)

Tom lai: chon Q nam giita doan tuyén tinh ctia dic tuyén Ic = f(VgE) ngd vao:

(7.13)

Dung I va ho dic tuyén I. = f(Vcr) ngd ra dinh Q trén dd thi nay, ndi Q va diém
(Vce; O) dé vé dudng ganh tinh, suy ra Vg tir diém Q (doc trén db thi):
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Ic = I¢(q)

Q:{ (7.14)

Vee = Vcg(g)
Tuy dir kién bai toan thiét ké phan cuc cho, ta c6 thé tinh 4 dién tré Rc, Ri, Rz, Rg

voi cac didu kién khac cho biét hodc doc tir dd thi.
Ta nhan thiy dé co tin hiéu xoay chiéu khuéch dai tét ra & cuc thu & hang A, ta co:

Ucc

vCE(Q) = 7 (7.15)

Néu cho di¢u kién gan ding nay, viéc thiét ké s€ don gian hon can nh¢ dicu kién
phan cyc t6i vu ¢ hang A:

S~1+4+ 2 (7.16)

B1R;
Ri+R;’

vOl RB=R1//R2=
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