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*CHU'ONG 3:
TRANSISITOR

NOI DUNG :
1. Gi&i Thiéu vé Transistor.
2. Cac bai toan phan cwc cho transistor.

3. Cac bai toan thiét ké mach phan cuc cho
transistor.

4. Tinh Khuéch Dai clia transistor.
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*PHAN LOAI TRANSISTOR

Transisitor lwdng cuc - BJT.

Transistor hiéu &rng truwong - FET, MOSFET.

Transistor mdi don cuc - UJT.
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*BJT

TRANSISTOR LUONG CUC:

Cau Tao: la 3 l&p ban dan hinh thanh 2 tiép xuc p-n. ghép
theo thr tw ta lwot dwoc transistor PNP va NPN.

PIN|P

N|P|N

P f

Cuwc & gitra : cwc goc (cuwc B - base).
2 cwc con lai la cyc phat (cwc E-emiter), va cwc thu
(cwc C- collector.). 2 cwc nay khong hoan vi duorc.
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-
Nguyén tac hoat déng transistor: Wc_n_u

- Cung cap mét dién ap
vao gitra 2 cwc C va E.

- Khi khoa K mé : khong
co dong dién tir B qua E
nén khong co dong twr C
qua E , bong den khong
sang.

- Khi K dong : co dong
qua BE , luc nay co
dong qua CE lam bong
den sang.

Uce
1 o
i | o <&
e N P N
B » + » [—
R - - - B
E = B « = o [l C
A o o s B
A L Bl « o o NS S S
s e o o+ o BB R
=}
<
UBE >
|_ _+ Anh co ban quyen - Vinh
\
Dong I- =B I

B: hé sd khuéch dai dong.
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Ky hiéu - hinh dang transistor:

C C
B B
E 2
Transistor ngugrc NFN Transistor thuan PNP

Ky hiéu transistor: l =

Do nhat san xuat chi A, B..:

A564, B733, C828. 11
Do My sén xuat : 2N3055.. ol B CE
Do Trung quoc : 3CP25,3AP20...
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*BJT

Cdc thong so6 cua Transistor:

Dong dién cwc dai: dong dién gi&i han cla transistor.
Dién ap cwc dai: dién ap danh thidng transistor.

Tan so cat: tan sb gidi han dé transistor lam viéc.
Hé s6 khuéch dai: hé s6 beta.

Cong suat cuwc dai : P= Uce * | ce.< P max.

Phan curc cho transistor
(dinh thién transistor):

dé transistor hoat dong

.Ta can phai dwa vao

ngudn dién vao chan B i
qua dién tré dinh

thién.

Transistor khdng dinh thién Transistor co dinh thién
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*3 sor dO co’ ban :

Mach cuc thu chung : C chung :
Khéng co dién tré Rc, Vcc xem nhw ndi dat.

X

[t
!
|

N
5
1

Tin hiéu vao: B va dat;
Tin hiéu ra : E va dat.

w
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*3 SO PO CO BAN

Mach mac cwc B chung (CB):

Ia =
%ﬂ @m.l@
m% HORT
Vg Vs

=
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*3 SO PO CO BAN

Mach mac kiéu E chung (EC):

|l
B E
C1 Tis T
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Dong dién vao : I;.

Dong diénra : I
Dién ap vao : Vg
Dién ap ra V.

Ho dac tuyén vao:

*MACH MAC E CHUNG

Ic=PpIu
I =(B + 1)y
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*MACH MAC E CHUNG

Ho dac tuyén ra : Ic= f(Vce), khi I = const.

c & [} J_
=

| B4

Bz

: : Ly
3 : e —

g1 = QOmi i

|

3 B O 12 WCE gy
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*SO SANH 3 KIEU MAC MACH

“Bing so sanh cdc dic diém ciia ba kiéu rdp Transistor EC ,BC,CC :

EC BC CC
Piém chung CucE CucB Cuc C
Tin hiéu vao CucB CucE Cuc B
Tin hiéu ra Cuc C Cuc C CucE
D¢ léch pha Nguoc pha | Cung pha Cung pha
Khuéch dai dong dién Co Khong Co
Khuéch dai dién ap Co Co Khong
Khuéch dai cong suat Lon Nho Nho
Trg khang vao Nho Lon Lon
Tro khang ra Lon Lon Nho
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Cdc Kiéu phdn cuc cho transistor: " WK_n—u

.

Cach giai : Wmm Re
| |
1.Xac dinh I;. 7
I _ Vee ~ Vee -
B R,
Hinh 2.1 —

ﬂ B gdnmcmﬁ_mmzma =03V néu la Ge

- Suy ra: I.=pI Dong cuc thu bdo hoa:
- Mach ng? ra %E - nén
Ve ReletVee T
Hay Vep=Voe - Rol, Lo =5
c

Py 14 phuong trinh dudng thing 14y dién
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Vi DU: Tinh gia tri V¢ I

240K 2 <, m u_ﬁmu

k*\ *_ |.l.H.u_._U._.l.|.__u...“_. ac

fH5%

ngo VAo ac « H”__ . . Vem
10uF .W

B = 50

Ve =V, (12-0,7)V
R, 680 kY
= BI, = 50(40,08 uA) = 2,35 mA

Vep =Vee — IR, =12V — (2,35 mA)2,2kQ) = 6,83V

I, = = 47,08 pd
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Phdn cwec co6 dinh - 6n dinh cuwc phdt:

.ﬂ.n_n = m.mHm+.ﬂ.__1mm+WmHm

Thay Ig=(1+P)Ip

Ar_w_n_n |4£1mm
Rp +(1+PRg

1. =

B

Veg=Vee-(Re+Ep)le

Dong cwc thu bao hoa:

By
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Tinh gia tri Vg, Ic cho mach transistor bén du&i.

Voo =+ 20V

|
|
Ry o M R
430KOQ < €l < 2 k0
[ | m lﬁ”
| ] =
10pF | |1a T |V
™. 10uF
ey j—4 fa, Ves B = 100
LE ."h..,.\ =
- =
I Mmrm —— Ce
*1S1 kO A0uF
._
o = =
iai:
Vo=V, (20-07) 193

k;_u _u _ ~_| _uuﬁmh_i
Ro+(f+1R, 430K+ 101(14Q) 531kQ

I.= I, =100(36,35 ud) = 3,635 mA
Vg = Vo= IR~ 1R, = 20V = 3635mA2kQ) - 3,635mA(14Q) = 9,1V
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Phan cuwc bang cau chia thé- én dinh cuc phat : !WLn_l

+ W

o | Lo

e
e "
e _“wmmm
M (= = |_”|+ Hm H. M-Hm
E Ve |-
— \7!
Regg =R,/ R, = Hﬁmﬁw_umﬁm I = A._wm_m. B J.._m.mm.
.—um.H L 2 m.
VYoo = ¥Yeo R, . R, Hﬁmm+ﬁ.+mumﬂm

vi HQ%HH..\

= Vo=Voo-RoHRplc
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Vi du : tinh cac dién ap V., I. cho mach bén dud&i

,__.___.ﬁ.ql. = 4 22V

H

Ra; 1. <Re
39KO) L 10k
Ve ___._..H oV,
C1 )
v, ﬁ Vi ﬁ !,nm 10uF
LOpF s B
e
Raz g | ﬁm
AR h 1.5k | 10uF
Vo= Ry, ’ 3.9 TMWI ol
i _u.._u. 1B r
R, + R, 39+ 3,9
Ve=V,= V=2V =07V =13V
V. 1.3V

1,5kC2

=220 - (0.867mAN10kQ)= 1333V
Vepe=V.=V,=1333V =13V =12,03V
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<%
Phdn cwc hoi tiép dién thé- én dinh cwc phdt WL |_|

Voo =R Ie +R 51y +Ryls + Ve
vo le=letly=legr —pp
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Vi du : tinh diém lam viéc tinh cho mach bén duwai:

Vee= 10V
[} ,..h.mal
Lﬁ kQ
57
R, R -
ook T ¢ 150k £—v.
i,
L _ﬁ_ . 10uF
, " 10uF
Cs = b
.____._q_.-. _____ & e
I\ — kf Vee B =50
10uF I 4
I S Re
{12 kQ
Vo=V, (10-0,7)/

— — = Mc.._cu 1A
R,+(f+1\R-+ R.) 250k + (51)3kQ + 1,2k0) h

[.=(f+1),=(51)20,03 24)= 1,02
Vo= LR+ R.)= 10V = (1,02mAY3kQ + 12402)
0V =428V =572V

N
[
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*BJT

Pwong dac tuyén - Phwong trinh dwong lam viéc
cua BJT:

Je(ma) A
mf WE an
[=40mA (
| \ / Jm._qmm ool H|_. Iﬂ Gj
B
m_”_.ﬂ_//., - =

Giao diém dworng dac tuyén va duwdng lam
viéc goi la diém lam viéc tinh cula transistor.
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Bai Toan Thiet ke mach BJT:

Tinh Rc Rg, R g biét
biém lam viéc tinh : Vg; e, V.

Ic(mA)

4
s Ts=40mA

0 Y mH_mﬂuE Hm

H__“_ﬂ// =

Sau day la mot s6 dang bai toan thiét ké:
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BAI TOAN THIET KE 1

n g on dinh R d b

Vi tri dién trg R, |
sa, He stor npn Nzﬁo_ I
naudn 20V,
..._.__qﬂh w + 20V
Rg lc =2 E.Ph Rc
v G2
F.-uﬂ|-¢|‘.....ﬁ:
» n_é__‘ Ig v 10uF
| ® V 10V
:_H.w_u Vs 7..|
2N4401 Ve
B = 140
R, T

LY

nh

én dp
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Bién tré cuc thu duge tinh bang:
cc—Yee, — Vg, N (20-10-2) . B¥F
7 SmA SmA

g

R. = = 1,6k

Tinh dong dién cuc nén bing:
)
I, =% = I N w5
e B 90

Ta thdy, dién trd cuc nén dugc tinh bang:

gy oo Vee =Vae=Ve, (20-0,7-2)V _ 173V
¥ i 55,56 114 55,56 14

g
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BAlI TOAN THIET KE 2:

Vi du: Thiét ké mot mach dién phan cyc cho mgt mach khuéch dai nhu hinh sau. Vi du, trong bang thang
s ky thuat cda nha sdn xudt c6 ghi rang hé s6 khuéch dai dong cla transistor trong mach 13 150, t
biéu, tai dong cuc thu I = 1 mA, va dién dp nguon cho mach dién hién tai 12 16V. Tién hanh thiét k€ vi
Veq = Ved/2.

J___._.qﬁ._.l. = 20V

”_.H.m_r _.F."__._..wq._”f...____.h m.ﬁ

CZ
I > _ﬁ *Vo
C1
Y I w 10uF
Vi o —— |_m_ F o BN
I_m Vi Vg =15V B (min) = 80
10pF ¥ =
Iﬂ. J_r.._.u.
_ Re 100UF
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Chon ¥, urwﬁtu%?iu L6V

Vi, L6V
[ lm4

= ,6k()

% 16V
D 2
8V — 1,6V = 6,4V

=&V

i
(T,
o=
I
-
n
Il

m‘w
I
o
|
3

I

Sau dé tinh Re:

Vee=Ver, = Ve, (16-64-16) , e
R.= L ﬁ . - u = 8kQ (s dung dién trd 8,2kQ)
ImA

¢

Vo =V, + Ve =16V +0,7V =23V

@

Cudi cang, tinh Rgy va Raz:

1, 150(1,6 kC2) :
R, <—(BR.)= : = 24 k(2
Bl HG _.Chw E u :.u_
X - .mu_.__,_..m..u_ g . r
mm_._m.u + .mm__m.u :

R, = 143 kQ (st dung 150kQ)
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Tinh Khuéch Pai ciia BJT :

D6 loi diénthé: Ay =2

vy

D& loi dong dién: A, =

1
1

V.
h- e W
Tong tr& vao: Z; = —

1,

2 ¥, y . 3 % . i gl )
Tongtréra: Z, = —= 13 tdng trd nhin tr ngd ra khi ndi tit ngd vao (v;=0)

1g
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KHUECH DAI PHAN CU’C CAU CHIA DIEN THE - ON DINH CUC PHAT :
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Vo= _w ;w&
v=pryy+(1+P)Reh,

Tong tré vao :Z=Ry // Z,,
Z,= Vi, ip= B (re+ Re).

Do loi dién ap :
Ay = Vo, Vi =-Re / (re + Rg).
Do lgi dong dién :

>m =2 A|<O \ xﬁv. AN_V\ <d u|><Nd.\ xﬁ .
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LUU Y:

Cac mach khuéch dai cé Vi, Vo ludn ngwoc pha nhau do hé s6 khuéch dai am

/\.\/ :

S Pl a0

Sang ngo ra
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CAC BAI TAP VE NHA
PHAN BJT
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