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Truong Pai hoc Khoa hoc Ty nhién Tai liéu thuc hanh
B ¢ Khoa Vitly — Vatly Ky thuat Pién tir co' ban

BAI 4: MACH KHUECH PAI TiN HIEU NHO DUNG TRANSISTOR NOI

I. Muc dich

Transistor BJT thuong dugc stir dung trong cac mach khuéch dai tin hiéu nho kha nang khuéch dai
dong. Bai thyc hanh nay nham khao sat cach tinh toan thiét ké mot mach khuéch dai tin hiéu nho
sir dung BJT qua céc bude tinh toan thong sd hoat dong & cac ché d6 mot chidu va xoay chiéu.

IL. T6m tit 1y thuyét
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Hinh 4.1: So' do nguyén Iy mach khuéch dai tin Hinh 4.2: Mach thay thé ché dé DC
hiéu nho

Mach khuéch dai tin hiéu nho sir dung BIT c6 so d6 nguyén Iy nhu duoc biéu dién trong Hinh 4.1.
Transistor dugc mac phan cuc dang cuc phat chung (Common E). Cac thong s6 hoat dong cua
mach khuéch dai phu thudc vao viéc phan cuc BJT ¢ ché d6 mot chiu duoc tinh toan dua trén
mach bién d6i & Hinh 4.2, trong d6 R 1a dién tré thay thé theo dinh 1y Thevenin va trong duong
v6i Ri//R2, Vs 12 dién ap & cuc B dugc tinh theo cong thirc cau chia ap & mach nguyén ly (Hinh
4.1).

Cong thirc tinh cac dong dién va thong sb trong mach gom:

_ Ry xR,

BT R, +R,
VCC

Vig = X R

BB R, +R,  ?

I = Vee — Vbe o Vee — Vbe
P Rg+(B+1)xRg Rg+PBxXRg’

B> 1

33



s 4 %, Truong Pai hoc Khoa hoc Ty nhién
{8

Tai li€u thuc hanh
M :  Khoa Vit ly — Vit ly Ky thuit

Pién tir co ban
o~ Ig = BTy
Vee = Vee — Ie X (R¢ + Rg)
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Hinh 4.3: Puong lam viéc ché dp mét chiéu (DCLL)

Hinh 4.3 biéu dién duong 1am viéc ché do mot chiéu, hay DC load line (DCLL), caa BJT. Trong
doé Voc l1a dién ap ho mach dét 1én 2 cyc C va E cta BJT tuong Gng véi trang thai khong phan
cuc, tuc khong c6 dong chay trong mach. Mat khac Isat 1a dong dién bao hoa ma tai do ta cé thé
xem nhu dong dién trong mach bo qua BJT hay Vee = 0. Khi thiét ké mach véi chirc niang khuéch
dai tin hiéu nho, ta mong mudn diém lam viéc tinh Q nam ngay khoang giita DCLL, khi d6:

Voc = Ve
Veeq = Ve /2
leeq = T 1o tesq
¢t Rg
Bl ol

pre § Blb

Hinh 4.4: Mach thay thé BJT ¢ ché dg AC
O ché d6 AC, ta st dung mach thay thé dang thong s6 h cua transistor BJT nhu ¢ Hinh 4.4. Dién

oA , . o , 26mV __ 26mV

tré noi re cua transistor theo cong thirc: ry = Ir: ~ Ir:

Ta dua mach thay thé vao mach nguyén 1y Hinh 4.1 ta s& c¢6 duoc mach tinh toan nhu dugc biéu
dién trong.
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Hinh 4.5: Mach tinh toan

Céc thong so khuéch dai ciia mach dugc tinh toan nhu sau:

Ti s6 khuéch dai dién ap Av
Vi = Ib' B I'e + Ib' (B + 1) RE

Ta co:
V, = —Ic.R.C = —B.1.R.C
Suy ra:
A Vo_ —B.1,.R.C _ —B.R.C —B.RC _  RC
ViV Ip.Bre+Iy(B+1DRg B.re+(B+1DRg  PB(re + Rg) re + Rg
Rc

Ma thong thuong re << Renén A, =
Do tin hiéu Vila xoay chidu nén diu — trong biéu thirc mang y nghia tin hiéu ngd ra va tin hiéu

ngd vao ngugc pha nhau.
Ti s6 khuéch dai dong dién A;
Tacol; = —_i, ma Zi bao gdm Ri song song Rz song song v&i phan mach thay thé cua transistor. R;
1

\%
z
song song R> chinh 13 gia tri Rs ta da tinh ¢ ché do DC. Ta dit phan tré khang ctia mach Transistor

la Z» ta co:
Vi
Zb_E:Bre-l_(B-l_l)RE zB'(re-}'RE)zB.RE
Suy ra Zi =Rz // Zv
Mat khac I, = Y% _ Y%
Z0 RC
Viy:
I Vo Z; Ry.7Z
A1:—0:—_0_1z_AV B: %b
I Vi R¢ (Rg + Zp). R
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SONG
<WIONG,

Luu y: Trong trudng hop ¢ cuc E ta mac mot tu song song vai trd RE thi & ché do AC, tin hidu s&
b6 qua Re. Luc nay khi tinh todn Re = 0, cdc cong thirc x4p xi ta thay thé Re thanh gia trj re.

I11. Thiét bi va linh kién

e Board thuc hanh dién tir co ban

e May phat song

e May dao dong ky

e Dong hd VOM

e Transistor C1815

e Dién tré 560RQ, 2.2KQ, 10KQ, 560KQ
e Tudién 10uF, 47uF

IV. Thuc hanh
1. Cau héi chuin bi

1. C6 céc loai transistor nao? Néu cac thong sb dic trung dai dién cho linh kién transistor BJT.

2. Néu mdi quan hé gitra tin hiéu dién ap ngd vao va ngd ra trong mach khuéch dai tin hiéu nho
vé mit bién d6 va goc pha.

3. Bén canh tinh nang khuéch dai, transistor con c6 thé duge su dung trong cac mach chirc nang
gi?

2. Thuc hanh

1. Lip mach nhu so d6 nguyén 1y ¢ Hinh 4.1 véi cac thong sb: VCC = 12V, Ri = 56kQ, Rz =
10KQ, Rc =2.2kQ, Re = 5600, Ci = Co = 10uF. Dung VOM do dién ap & céc cuc transistor Ve,
Vb, Ve. Tinh toan cuong d§ dong dién Iv, L, Ie va cho biét hé sb khuéch dai cua transistor, sau
d6 so sanh véi Iy thuyét.

2. Sir dung méay phat song cép tin hiéu Vi hinh sine v6i Ve-p = 10mV, tan s6 £ = 1kHz. Dung may
dao dong ky quan sat tin hiéu ngd ra Vo. Chup va v& lai tin hiéu Vi va Vo trén gian do thoi gian.
Cho biét ti s6 khuéch dai Av va méi quan hé vé pha giira 2 tin hiéu.
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