Truong KTCN Hiing Vuong Khoa
Dién tir

II1. Bai tap ap dung:
1. Tinh phan cuc ban dau cUa transistor:
a. Phuong phap toan hoc:
= Pién ap phan cuc ban dau:

V@i mach dién sau: cho Rg; = 68K; R, =12K; Rg = 0,5K; Re=2,5K; V=12V; =100, tinh dién dp

phan cuc ban dau.

Theo bi€n dGi Thevenin ta ¢6 mach tudng duong nhu hinh 3.32

Vee
Re
Cout
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Hinh 3.32
S RppVee 12000 12 oy
R, R, 80000
2 _RuR, 68000 12000 . 0 ok
* R, R, 68000 12000
I, Yis Ve 18 06 L2 2.10°A 0,02™

R, R, 10000 100 500 10000 50000
Ic= L,=100x2.10°=2.10°A =2™ I

Vi =IeRg=2.10° x 500 = 1V
Ve=Ve+0,6=1+0,6=1,6"
Ve=Vee—Ie.Re=12-2.10° x 2500 = 7Y
Vee=Ve -Vg=7-1=6"

* Pudng tdi tinh - Puong tdi dOong:
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le(mA)
f

Vcc

Pudng tai dong
-

21
Budng tai tinh
0 6 12 V::EE‘J]

Hinh 3.33

ICmax VCC 12 4.10 3A 4mA IC(AC) Vﬂ i 4’810 3A 4’8mA
R. R, 2500 500 R. 2500
= TOng tré ngd vio:
mV 3
R, h, 20 26'103 100 1300 13K
I, 2.10

a. Phuong phap do thi:

\% \%
Ta cé: Ic = —~<—
C E

Pudng tai tinh di qua 2 diém: Ic = ————va Vg = Ve
RC RE

2. Thi€t ké mach khuéch dai tuy€n tinh:

a. Chon ki€u mach khuéch dai:
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Vcc

Hinh 3.34
Vee =9V
=100
r; = hie = 2.5k
S =20

Tinh Ig, Ic, R, Re, Rg
b. Xac dinh di€m lam viéc tinh cUa Transistor:

Ta c6 hi % 2 25
acOhie=r,+ .I. Ie I.= 100 =

Mat khédc dién trd re con dugc tinh theo cong thirc

26mV 26mV 26mV
I = I = =2 ImA->Ic Iy = ImA.
I, r, 25

ChOn RE va RC sao cho VCE =1/2VCC va IERE = I/IOVCC
c. Tinh gi4 tri dién trd:
= Tinh Rg

VC C

101,

ChOn IERE = 1/10VCC RE = =0.9k

Chon Rg; theo gi tri tiéu chudn 1a 1k
= Tinh Rc

Chon Rc sao cho Vg = 1/2Vee = 0.45V
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Ta co Vee =I1c.Re + Ve +He Re

Chon Rc = 3.9k
Khi chon Rc va Rg; theo chudn thi dién 4p Vg bi thay ddi chit it trén dat tuy€n Ic va Vg
* Tinh Ry ;va Ry,

PE tinh Ry, va Ry, thi ddu tién phai tinh tri s6 Ry va Vs theo mach dién

dugc quy dGi theo dinh ludt Thevenin.

£ A 2 e . — R
Ta c6 cong thuc he sO On dinh nhiét: § = R_B =20 Rg=20Rg

E
Rz =20.1 =20k
Theo mach dién & ngd vao tacé: Vg = I5.Rp + Ve + [e.Rg

I 1
Trong d6 Iz =1mA, I + -~ —mA
g0k B 100

Thay vao ta ¢6 Vgg = 0.01x20+0.6+1.1 = 1.8V

Matkhic Vgs=V Lvé R L
- BB — CC B —
Rbl Rb2 Rbl sz

Gidi hé 2 phuong trinh 2 &n sO nay ta dudc tri sO Ry, va Ry, 1a:
Rbl = 1001( N sz = 27k

d. Nghi€m lai: trinh tU nghi€m 1ai trén mach dién gibng nhu céch tinh trang thai 1 chi€u theo

phuong phép todn hQc va tinh trén mach di€n da thiét ké:

R, 27
Veg=Vee—2— =9 =" _ 19y
TR, R, 100 27

R=ﬂzm=2125k
"R, R, 100 27 '

B I
B_RB RE 21.25 100x1 =uv.uim c=1lk= = x0.01 = Im
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» Pién th€ cic chan transistor l1a:
Ve=IkRg=1x1=1V
Vg = Vg + Vg = 1.6V
Ve=Vee—Ic.Re=9-1x3.3=5.7V
Vee=Vec—-Vg=57-1=4.7V
Mach dién da c6 cic gid tri dién tré vdi tri sO theo tiéu chudn.

e. Nghi€m lai theo phuong phap do thi:

V.. V . 1%
[p= <% NEUVeE=0 thi Lyu= ——— =2.1mA
RC RE RC RE

Néulc=0 thi Veg= Vee
DPudng tai tinh 12 dudng thang ni 2 di€m. Ve = 9V va Ic = 2.1mA
Pi€m lam viéc Q c6 toa d6 1a Ve = 4.7V vaIc = ImA.

2. Tinh céc thong s6 & trang thai xoay chi€u:

a. Phan tich mach khué€ch dai bang mach tuong duong:

Vce

Out N N
hie% (V)
Uin HBE; Re1 M]—hfe.ib Re RL Uout
H Uout + s % - H
+F
Hinh 3.35: Mach khuéch dai dién hinh Hinh 3.36: Mach tuong duong theo théong s6 h
s lo
Vin Zin Vaut |::|Zf:-ut
Vs V'o
- _:L &

Tai liéu hoc tap va tham khdo mén Mach Dién tir



Truong KTCN Hiing Vuong Khoa
Dién tir

Hinh 3.37: Mach tuong duong rit gon
- hie: TOng trd vao cla transistor mac ki€u E chung.

- Z: Téng trd vao cla mach khuéch dai.
Zi = Rbl // Vsz// hie.

- Ro: TOng trd ngd ra cla transistor.
- V’,: bién 4p ngd ra lic khong tai.

- V,: Dién 4p ngd ra liic mach co tai.
- ZL=Rd/R,

TU 2 mach tuong duong ta tinh dugc cic thdng sO sau:

T6ng trG ngd v Z: = Ry//Ry//hie  voi Ry = s g Ryhie
Ong tr ngo vao: i = Rp1 p2//N1e  vO1 B= Rbl sz 1= RB hie
D. A L L h A N V V Zin
1€n ap tin hi€u vao: V1= Vs Z. R,
» PO khuéch dai dién ap cla Transistor:
2. R..R,
- Tai cua mach la: Zi =Rd/RL >7Zy = ————
R. R,
A A ~ . 2 . N VO ZL
- Heé sO khuéch dai cua Transistor la: AV = 7 7
A ~ . Vz ZL Zi ZL
» He sO khuéch dai toan mach la: AVg=AV. — —. > AVg= .
Vs Z. Z. g Z, 1

= T8ng trG ngd ra: Trong mach tuong duong nhu hinh 3.xxx1 ta con cic quan hé sau :

L

- Dién dp ra khi c6 tdi 1a: Vo = Vo. (V’o0 dién 4p ra khong tai)

'

-> VO.(rO + RL) = V’O.RL , I, = _-RL RL =>T10=

— 1.R
Vo Vo ’
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b. Puong tdi dong: DOi v4i tin hi€u xoay chi€u cic tu di€n lién lac, tu thoat (Cg) dUgc xem nhur

ndi tat, nén cuc E xem nhu n6i mass. Phuong trinh dudng tai ddng dugc viét lai la:

I = Vee Ve
c=
RC
b 2. A N by 2 < . VCC N . .2 N N
buOng tai dOng la duong thang cat truc Ic tai Ic = R va di qua di€m lam vi€c tinh Q.
C
c¢. Tinh céc thong s trudng hop cé tu C,
Céc thong s6 dugc tinh theo cong thlic & phan 1
26mv 26

TOng trd vao cUa transistor 12: hie = TXIOO 2600 =25k

Iy

T6ng tr6 clia mach khuéch dai: 7, = 270 212 oy
ng trO cUa mac uech dazi: i—RB hie 21 25 .

PO khuéch dai dién d4p A;= =100 (cho trudc)
A 7 PPN g . ZL
DO khuéch dai riéng cUa transistor: AV = o
ie
R..R 3.3x5 100x2 A
Ma 7 =<t =2k =>AV=——==-90Lén

R. R, 33 5

Néu nguOn tin hi€u vio 12 mass c6 n0i trd nguOn la rs = 600  thi dd khuéch dai chung cla mach

Z, R
la: AVg = 7 =77 Lan
L Ts

d. Tinh théng s6 trudng hop khong cé tu Cg,

Néu khong c6 tu Cg thi cuc E khong dugc ndi mass. O trang thai xoay chi€u mach dugc vé lai

nhU sau:

hie

s
H Bg

Vs

Hinh 3.38: Tinh thong s6 khi khong cé tu
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TruOng hgp nay dudng tdi dOng clng chinh 12 dUOng tii tinh, cdc thong s& dugc tinh nhu sau:
=  TO&ng trG vao cla transistor 1a.
v, ihie i, R
r=-" “——"—" =hie+ Rg
i i,
r; =2.5 +100x1 = 102.5k
= PO khuéch dai dién 4p riéng cUa transistor la:
v, iR i,.R. R,
Av = - A .
v, ig.l, i, hie R, hie R,
. RC
Do .Rg>>hie Nén Av =- R_ Va ri= .Rg
E
N 33 A
Nhu vay: Av = T =-3.31lan
PO khuéch dai dién 4p khi khong c6 tu Cg bi gidm rat nhd, nhung tong trd vao rat 16n.
8
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