1.2.6. phan cuUc cho transistor luéng cuc - BJT

11.2.6.1. gi6i thiéu

d€ transistor Iudng cuc hoat dOng ta phdi phan cuc cho né , nghia 1a dua mot dién p
mOt chiu tU bén ngoai vio chuyén ti€p emitter va collector v&i gid tri va cUc tinh phu
hgp. Pién 4p mbt chi€u nay sé thi€t 1ap ché d&6 mot chi€u cho transistor. Khi phan
cuc néu :

Chuyé€n ti€p emitter phan cUc thudn, chuyén ti€p collector phan cUc ngUdc transistor
s& hoa dOng trong viing tich cuc. Khi tinh todn ché dd mét chiéu trong viing nay ta
thuOng s dung cdc cong thic :

UBE =0.7V
[E=( +DIB IC
IC = IB

Chuyén ti€p emitter phin cUc ngUdc, transistor s& lam viét trong viing cat.
Chuyén ti€p emitter va collector déu phan cUc thudn , transistor s& 1am viét trong viing
bdo hoa .
Chi y rang, d€ transistor khuéch dai tin hi€u phai phan cUc cho né hoat ddng & ving
tich cuc.
Pi€m lam viét tinh
Khi phan cUc cho transistor, dong di€n va di€én ap mOt chi€u sé thiét 1ap cho transistor
mOt di€m lam viét cO dinh trén dac tuyén ra, di€m nay goi 1a di€m lam viéc tinh(con
g0i 1a di€m cong tic tinh va thuOng ky hi€ula d7i€ém Q). PE transistor khuéch dai
dugc tin hiéu, di€ém lam viét tinh Q phdi nam trong ving tich cuc, n€u chon dugc
di€m Q thich hgp thi bién d0 tin hi€u ra c6 th€ 16n ma khdng bi méo (thudng 1a gilra
ddc tuyénra )
1.2.6.2.Phan cuc c¢6 dinh

SO d6 mach phan cuc cd dinh dugc cho trén hinh 1.17

Vi transistor pnp, sO d0 , cdc cong thlc va céch tinh hoan toan tuong tu', bang

cach thay dGi chi€u dong dién va cuc cla dién dp cung cép .

HHHH 1S

PE phan tich ché d0 mO chi€u ta c6 th€ bo cac tu dién va st dung s d0 tuong

duong hinh 1.17b

+Xet vong Base — emitter (hinh 1.18)

Viét dinh ludt kirchhoffcho vong dién 4p ta dugc :

Ucc—IgRp - Uge =0

o U Uy

RB

HHHHHHHH A 1S

Theo cong thic trén , dién dp Ucc, Ugg ludn khong d6i, vi thé gid tri Rg s& quyét

dinh gi4 tri dong di€n I, va dong Iy nay s& khong ddi(vi vay nén goi la phan cuc cO

dinh ).

+ Xét dong collector — emitter (hinh1.19)

Gi4 trj dong Ic chay qua dién tr@ Rc dugc tinh theo cong thltc

Ic= I



Chu y rang , dong Iy phu thudc vao gia tri R, ma Ic t¥ 1& véi Iy theo mOt hang sO
, Vi vay gid tri cUa Ic khong phu thudc vao dién tré Re. Khi thay d6i Rc dong I va
I khong d6i. tuy vay ta s€ thay gid tri Rcquyét dinh gid tri Ucg ma Ucg 1a mOt tham
sO rat quang trong .
Aup dung dinh ludt Kirchhoff cho vong collector — emitter(hinh 1.19)ta c6:
Ucg + IcRc— Ucc =0
UCE = UCC - ICRC
Ta c6 :Ucg = U=- Ug
V&i Ue,Uglan luot 1a dién thé cla cdc cUc collector va emitter
HHHHAHHHAHHHH A9
Vidu 1.1
Cho mach di€én nhu hinh 1.20 Hay tinh céc gid tri cUa ch€ dd mOt chi€u
IB,IC,UCE,UC,UBE.
HHHHHHHHEH AL
Gidi
Uy, U, 12V 07V
R, 240k

Ic= [=50.47,8 A=235mA

Ucg = Uce — [c.Rc = 6,83V

Up=Ug=0,7V

UC = UCE: 6,83

Upc=Ug-Uc=0,7-6,83 =-6,13V

Trong tru’bng hOp nay :Ug = 0v, nén Ucg = Uc

Ngoaira, Ucg + Ug — Ug suy ra Ugg = U

+ PDuong tai tinh

Puong tai tinh 1a duOng quan hé gira dong di€n va di€n dp ra trong ché d0 mOt
chi€u . Pung tai tinh dugc vé trén dac tuy€n ra, di€m lam viéc tinh Q s€ nam
trén dudng nay

DGi v4 s0 d6 mach nhu hinh 1.19, quan hé gilta dong di€n ra IC va dién 4p ra Ucg
khi c6 tdi Re:

Uce = Ucec - Ie.Re

Phuong trinh trén chinh 12 phuong trinh dudng tai tinh. D€ vé dudng tai tinh ta

I, 4708 F

n . o . 2 7 ol U . 2 e .
can sat dinh hai diem:Di€m thu nhat ta cho Ueg =0 suy ra Ic = —RCC , diém thU hai
C

ta cho Ic = 0 suy ra Ucg=Ucc v0i hai di€m nay ta v& dugce dudng tai tinh nhu hinh
1.21

HHHHHHHHH A 20

Né&u thay di gi4 tri dién tr& Ry s€ 1am cho Iy thay d6i, khi d6 duOng tdi tinh khong
d6i, nhung di€ém lam viét tinh Qsé dich 1én hodt xubng (hinh 1.21)

Khi gilt nguyén gia tri Rc va thay d6i ngudn Ucc thi dudng tai tinh s€ dich chuyén
nhU hinh 1.22a

Trong truOng hgp thay dGi gia tri dién trd Rc va gilt nguyén ngudn Ucc s€ 1am
duong tai tinh thay d6i nhu hinh 1.24b



HHHHHHH 2.1
vi du 1.2 cho mach phan cuc c¢6 dinh c6 duOng tdi tinh va di€m lam viéc tinh Q
nhU hinh 1.23. hay tinh céc gia tri UCC, RB,RC
Giai
HHHHHHHH D |
T hinh 1.23 ta ¢6 .
Tai IC =0
UCE =UCC =15V
Tai UCE =0
I, 6mA

Ucc
RC

15V 2,5k

¢ Ucc
106

18y UBE = 0,7V, ta c6
Uye U, 15V 07V
I, 3 F
+ Transistor bao hoa
Theo ddc tuy€n cUa transistor, khi transistor bdo hoa thi Uz OV do d6 dong di€én
collector bdo hoa I, s€ 12 dong Iem. va dUQc tinh theo cong thic :

R, 477M

Ly = ICmax = —<
bh max RC

Mach phén cuc 6n dinh cuc emitter
Mach phan cuc On dinh cuc emitter nhu hinh 1.24 dién tr& R; dugc mat thém dé
ting d0 Gn dinh hon so vOi mach phan cuc cO dinh (di€u nay). TruGt hét xét vong
emitter — collector.
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+ vong base — collector (hinh 1.25)
Theo dinh luat kirchhoff ta c6 phuGng trinh
+Ucc — IR — Ugg — [kRg =0
Tadibiét Ir=( +D) I
Thay vao phuOng trinh ta c6 :
+Uc — IgRg — Upg — ( +1)[zgRg =0
Rut I ta dugc :
Ue Upe
"R (DR,
HHHHHHHHH A 22
Vi cong thic trén ta ¢6 thé vé mOt mach ndi ti€p nhu hinh 1.26
Trong truGng hgp nay, dién 4p UEB tU base dén emitter dugc dién trd RE phan
hOi tr& vé dau vao vGi hé s6 ( +1). N6i cich khic dién trG cuc E 1a linh kién trong
viing emitter — collector xudt hién v&i Ri = ( +1)Retrong vong base — colletor .
+ Vong emitter — collector (hinh 1.27)
Theo dinh ludt kirchhoff ta c6 két qua :

Iy



IERE + UCE + ICRC -UCC =0

Thay th€ IE  IC va nhém céc s hang ta ¢6 :

UCE = UCC - IC(RC +RE)

Pién 4p UE dudc x4c dinh bang :

UE = IERE

HHOHHH AR R R AR 0 D

Trong khi dién ép tur cuc C tGi mat 12 :

Uc=Uce + Ug

Hoat :Uc= Ucc — IR

Pién 4p tai cuc B c6 thé xdc dinh tU :Ug — IzR; hodt Uy = Ugg + Ug

Vidu 1.3 v6éi mach phén cuc emitter 1.28 x4c dinh:UCE,UBE,UB,UE,UC, IB,IE
HHHHHHHHAEHAEH A3
gidi

U Uy 20V 0,7V

R, ( DRE 430k 5lk

IC= IB=(50).(40,1 A)=2,0lmA

UCE = UCC - IC(RC + RE)

=20V -(2,0lmA)2k + 1K )=1397V

Uc=Ucc—IcRc =20V - (2,0lmA)2K ) =20V —-4,02V = 15,98V

UE = UC - UCE = 15,98V — 13,97V = 2,01V hodt ta c6 thé tinh theo cong thuc:
Ug=Ucc—IcRc = (2.01mA)(1IK ) =2,01V

UB=UBE+UE=0,7V +2,01V=1,71V

UBE=UB-UC= 2,71V -1598 =13,27V

40,1 F

B

+ Murc bao hoa

mUc bdo hoa cuc C hodt dong cuc C cuc dai v3i mach phan cuc emitter c6 th€ xac

dinh tuong tU nhu mach phan cuc c6 dinh :

Ve

RC RE

+ Pudng tdi tinh xdc dinh giOng phuong phap xac dinh duOng tdi tinh & muc

1.2.6.2

1.2.6.3. mach phan ap

Trong céc mach phan cuc truGe, sy phan cuc dong di€n Icq va dién dp Ucgg 1a mot

ham sO cUa hé s6 khi€ch dai dong di€n ( ). Trong khi d6, 14 nhai cdmvdi nhiét

d0,dat biét 1 chat silicon, gid tri thuc t&€ clla  thuOng khong dugc x4c dinh chinh

x4c . Vi th€ ,xiy dung dugc mOt mach phan cuc ma it phu thudc, hoat ddc 1ap vGi
12 vo cling quang trong. V@i sG d6 clla mach phan dp nhu hinh 1.29, néu chon

dugc cdc tham s6 clla mach hoan hdo thi dong di€n Iq va di€n dp Ucgoc6 thé hoan

toan dOc lap véi

chh = ICmax =

Hinh 1.29

+ Tinh todn cic tham sO trong mach



Pau vao cla so d0 hinh 1.29 ¢ thé vé 1ai nhu hinh 1.30

SU dung dinh ly Tthevenin ta c6 thé tinh dugc dong Iz nhu sau:
Ngan mach ngudn cdp Ucc(hintBlaytac 6 :

th = R]//R2

NguOn tuong duong Utd(hink31b):

Ug=UR, = %

Hinh 1.31

TU sO dO tuong duong thevenen (hinh 1.32)
Utd — IB.RTd — UBE —IERE = 0

IB — Utﬁ UBE

R, ( DR,

Hinh 1.32

Vi IB ta c6 thé€ x4c dinh dugc IC, tUr d6 x4c dinh dugc UCE theo cong thifc :

UCE = UCC IC(RC + RE)

+ Phan tich gan diing

Pau vao cla mach phan 4p c6 thé dugc v& nhu hinh 1.33.tr8 khang gilra base va

emitter 12 Ri = ( +1)RE. Néu Ri>>R2 thi dong IB << I1,khid6I2 IvalB O.

Do dé6 :

RU,.

Rl RZ

ViRi=( +1)RE  RE khi phén tich gan diing RE phai thod mang diéu kién :
RE 10R2

Dién 4p va dong dién cuc E dugc tinh :

UB =

U
UE = Ub - UBEIE = R—EICQ IE

E
Tu d6 , dién dp UCE dugc tinh nhU sau :
UCE = UCC - ICRC - IERE
UCEQ = UCC — IC(RC+RE)
Vi céch tinh nhU trén, rd rang ICQ va UCEQ hoan toan dbc l1ap véi
1.2.6.4. Mach phan cuc hoia ti€p am dién ap
Mach phan cuc hoia ti€p am di€n 4p co trén hinh 1.35 . mOt duOng hoi ti€p tU cuc C
vé cuc B 1am cho mach dat dugc su On dinh ddng ké&. Tuy nhién di€m lam viét
Q(dudc x4c dinh bGi ICQ va UCEQ ) khong hoan toan ddc 1ap vGi , nhung Gn dinh
hon so v&i mach phan cuc cd dinh hodt phin cUc emitter.
Hinh 1.35
+ Vong base — emitter (hinh 1.36)
Theo dinh lut kirchhoff ta c6 k€t qua sau :

UCC - I.IcRC —IBRB - UBE IERE = 0



Mat khac: /. =IC +IB . tuy nhién , dong IC va I. quéd 10nso vgdiIB nén I. 1IC.
Thay thé I, IC IB valE IC sé c6 két qua la:
UCC - IBRC-1IBRB-UBE - IBRB =0
Rut gon ta c6
UCC -UBE- IB(RC+RE)-IBRB=0
Vay dong IB 1a :
UCC UBE

R (R, Ry)
KE&t qua trén cho ta thdy phan hoi cla dién trd RC trd 1ai dau vao, tuong duong vai
su phdn hoi cla RE
Chi y :vGi cach phan cUc trén ta c6 mOt phuong trinh tGng quét tinh IB nhu sau :

IB =

_uv
R, R
U' U UpsR Re Ry
Vé UCE UCC IC (RC RE)
Ban doc c6 thé tu chiing minh bi€u thlc trén
Vidu 1.5: Xéc dinh IC va UCE trong hinh 1.37.
HHHHBHHHHH R R R T
;U Un 9,3V
R, ( DR, 250k 53k
I, I, (90)1191 A) 1,07mA
10V (1,07mA)(4,7k 12k ) 10V 6,3V 3,69V
Ché d0 bdo hoa
Lay xap xi 'C  IC, phuong trinh dong bdo hoa giGng nhU mach phan 4p va phan cuc
emitter do la:

1

B

1191 A

UCC
RC RE
PuOng tai tinh
NéuI'C IC, dudng tai tinh clla mach hoi ti€p dién 4p dugc x4c dinh tuong tU nhu
mach phan dp va mach phén cyc emitter.
1.3.KHUECH PAI TIN HIEU NHO DUNG TRANSISTOR
Cic ki€u phan cuc da dudc giGi thiéu & phan truGe s€ duogic st dung d€ phan tich tin
hi€u xoay chi€u nhd, cdc mach dugc phan tich sau diy 1a nhitng mach dién thuc té€
thudng dudc s sung. D€ phan tich d6 khuéch dai tin hi€u nhd dung BJT ngudi ta
diing su d0 tudng duong d€ phan tich. Khi vé so d6 tuong dudng doi vdi tin hiéu
xoay chi€u can chd y hai di€m sau:
Thiét 1ap tat ca cic ngudn cdp mOt chi€u & mUc dién th€ 0V.(ngdn mach ngudn
cap);
Ngdn mach tat ca cic tu dién.
1.3.1.1. s0 dO tuong duong clla mach CB

IChh IC max



Trén hinh 1.38a 12 s0 dO cdc mach CB cUa transistor npn. NhU phan trén chiing ta da
biét transistor dUgc cdu tao bdi ba 13p ban dan, tao nén hai chuyén ti€p PN, vi thé ta
coi chuy€n ti€p emitter (gilta cuc B va E)la mOt diode, ngoay ra vi IC = IE nén gilta
cuc B va cuc C dugc thay thé bang mOt nguOn dong c6 gid tri 1a IE. VGi su thay thé
d6 ta c6 thé vé dudgc so do tuong duong nhu hinh 1.38b.

HHHHEHEHEHEHHHHA AR08

Khi transistor dugc phan cUc va hoat ddng & viing tich cuc thi chuy€n ti€p emitter
dugc phan cuc thudn, khi d6 diode D1(trong sO d0 tuong duong) tuong duong vGi
mOt dién trd c6 gid tri bang dién trd thudn cUa diode, dién trd nay dudc ky hiéu 1a re
va dugc tinh theo cong thifc:

r YUr
IE
V&i UT 1a dién thé nhiét, & nhiét d0 binh thudng UT = 26V
26mV
re
IE

Nhu vay so db tuong clia mach BC dugc vé 1ai nhu hinh 1.39. vdi so d0 tuong
duong nhu hinh 1.39 ta ¢6 thé tinh dugc trd khang vao va ra clla mach nhu sau:
Zy=re

Gia4 tri re rat nho, tOi da 1a 50

Trd khang ra dugc tinh khi cho tin hi€u vao bang khong, vithE IE=0nénIC= IE=
0, nghia la dau ra cUa hinh 1.39 hd mach, do dé:

Zr =

Thuc t€ trd khang ra clla mach CB ¢4 vai M

1.3.1.2.50 d0 tuong duong clla mach CE

Tuong tu v&i cich mac CB, ta c¢6 thé vé dugc so do tuong dudng cla mach CE nhu
hinh 1.40.

HHHHHHHHHHHHHH AR 20

Theo sO d0 ta cé:

U, Up Iyr,
IV IB I B
HHHHHHH A AR 29

SO do6 tuong duong hinh1.40b khong xdc dinh dugc tré khang ra, thuc t€ tr& khang ra
duuc xdc dinh theo dd dOc cUa duOng ddc tuuy€n ra(hinh 1.41).

Gid sU tr® khang ra cla mach CE 1a Zr = r0.

V@i trd khang vao 1a re, tr@ khang ra 14 r0 ta vé 1ai dugc so dO tuong duong cla CE
nhU hinh 1.42.

HHHH 29

1.3.1.3. s0 d0 tuong duong clia mach CC

Tuong tU nhu cich mac CE, ta sé c6 sO d6 tuong duong clia mach CC.so do tuong
nay s& dugc vé trong mach cu thé & phan sau.

1.3.2. cdc mach khuéch dai tin hiéu nhd thong dung ding BJT

1.3.2.1. mach phan cuc cO dinh mac E chung.

SO d6 mach nhu hinh 1.43

v re



TR AR R 30
Tin hiéu vao UV dudc dua dén cuc B cla transistor trong khi dau ra Ur lé'y ra tU cuc
C. d€ dang nhdn ra dong IV 1a dong ngudn khong phai dong cucB, trong khi dong ra Ir
lai Ia dong cuc C.
Vi tin hi€u AC, ta c6 thé v& 1ai s d6 nhu hinh 1.44.
HHEHHHHH AR 30
Pay 12 mach mac theo ki€u CE nén ta c6 th€ vé& so do tuong dudng nhu hinh 1.45.
HHHHHHHIHAR 30
Chi y rang, hé s6 ,10,re dudc tra tir ban céc thong s6 kY thudt hodc dac tuyén ra.
Nhu vay ,re,rO coi nhu di biét
TU hinh 1.45 cho thay:
Trd khéng vao cUa mach:
Z, Ryl r,
V@i gia tri RB thuOng 16n hon 10 1an  re, do d6 cho phép tinh gan ding:
ZN = re
Trd khéng ra Zr duQc xdc dinh khi cho UV = 0. trén hinh 1.45 khi UV =0,IV=1B =0,
vGi mach hd ngudn dong ta cé:
Z, R.IIr0
Néur0>10RC RC//r0 Rcthi:Z, R,
Hé s6 khuéch dai dién 4p KU dugc tinh nhu sau:

UV
U. I,(R./1y) nhung I, _r

e

U
U 2V (R 1)
Ur (R 111y R
K, — —“——" néur>10Rcthi K, -~
U, r, Te

Trong phuong trinh trén, khong c6 , tuy nhién gid tri cla  dugc dung d€ xac dinh re,
d&u trir thé hién dién 4p ra ngugc chi€u dién 4p vao.

Hé s6 khuéch dai dong dién dugc x4c dinh theo céch sa:

Theo ludt phan dong cho dau vao va dau ra.

(1) L n

h r Re = Z r Re
I, Ry)Uy) nén Lo Ry
R, 71, I, R, 1,
Két qua:
L 1, I, Ty R, Ry1,

‘1, I, I, r, Re. R, r. 1, R-R, T
Néu r0 > 10Rc va Rz = 10 r, thi:
K R,r0

Z (r())(RB)




Quan hé gilra Ku va Ki dugc thé€ hién qua cong thiic sau:
K. K —

L u

Vidu 1.9.véi so db 1.46.
1 xéc dinh re

2 tim Zv,Z,, K., K; v3i 1, =
3 tim Zy,Z., K,,K; vGir, = 50k r0i so sanh két qud
HHHHHHHHHH 3D
Gidi

1 phén tich DC

Upe Uy, 12V 07V

I
g R, 470k

24,04 A

I, ( DI, 01)(24,04 A) 2,428mA
26mV 26mvV

r. 10,71k
I,  2428mA

2 re=(100)(10,71 )=1,071k
Z, R,/ r, 470k //1071k 1,069
Z R. 3k

7z R 3k 280,11

Yoo 10,71k

ViR, 10 r, 470k 10,71k

Ki =100

3.Z, r/IR. 50k //3k 283k sosinhv&i3k
1/l R, 2,83k

! r, 10,71

R,r, 100 470k 50k

K 264,24 o sanh vGi -281,11

i

(ry, RHWR, r,) 50k 30k 470k 1071k

Ki€m tra:
k ok Lo 26424 1006% o
R, 3k

Qua vi du nay cho thdy viéc1dyr0= var0 =5k dé€ tinh Zv,Zr,Ku,Ki sai 1éch nhau
khong dang k€. Vi vay khi tinh toan mach cho don gidn c6 thé coi r0 =

tham s0.

1.3.2.2. Mach phan 4p

Mach phén 4p nhu hinh 1.47.
A3

dé tinh céc

SO do tuong du’o’ng nhU hinh 1.4. chd ¥, trong sO d0 tuong duong khong co RE la do o}
tan sO hoat dOng cUa transistor, gi4 tri dung khang rat nhd nén ta coi ngdn mach RE

doi véi tin hiéu AC ,



Trd khang vao ZV:

Z, RI r,

HHHHHHHHHAHE A3 3
R R

V6i R R/IR, ———
1 2

Trd khéng ra:

Z, R/,

n 10R. Z R,
Hé s6 khuéch dai dién dp K, dudgc tinh nhU sau:

U, 1, R.Im,
U U
vil, == dods U, — Redin,
, U R
Néur02 10RCthi K, - r—c

Hé s06 khuéch dai dong dién Ki
SO d0 hinh 1.48 gibng v&i 1.45 n€u ta coi R’ = R1//R2 = RB do d6 ta c6:
k L R,

"I, r, R R r

Néu r, > 10Rc thi
I R'r, R'

I

! I, R r R 1,

e

, I
VanéuR’>10 re thi K, T R

Quan hé gilta va4 K, K,.—
C
Vi du 1:cho sa d6 hinh 1.49,x4c dinh :
ayre;Z,,Z..K.,K; vOir, =
b) v&ir0 = 50k xdc dinh cdc tham sO trén va so sdnh k€t qua ra.
HHHHHHHH R 34
a)DC: Ki€mtra R, 10R,
90 1,5k 10 8.2k
135k 82k thod man
R, 8.2K

Uge 20V 281V
56k 82K

Rl R2

U, U, U, 281 07 211V
U, 211V

R, 15K

- 26mV  26mV
I,  14mA

o

1,41mA

E

18,44



R R//IR, 56k 1/82k 715k

Z, R/ r. 715k //90 1844 715k //1,66k 135k

Z R. 68k
R. 68k

! I 18,44

e

bi€u kién R' 10 re(7,15k 10 1,66k 16,6k  khong thod man. Nén
R 90 7,15k

K, 73,04
R r. 715k 1,66k

e

b)ZV = 1,35k
Z R.Ilr, 68K //50k 5,98k  so sanh v&i 6,8k

R./lry, 598k
“ r 18,44

piéukién r, 10R.: 50k 1068k 6,8k khong thod man, nén:
K R, 90 7,15k S0k
" 1r, R. R r 50k 68k 715k 1,66k
Vi di€u ki€n r0 > RC khong thod man do d6 K;, K,,Z, c6 sai khdc.
1.3.2.3. Mach phan cuc emitter
S0 d6 mach dudc cho trén hinh 1.50
HHHHHHHHH A S
SO d6 tuong duong nhu hinh 1.51 sO d6 nay c6 dién trd cuc E, khong thé b qua
dugc d6i véi thanh phan AC.
Trén sO d6 khong c6 mat r0. dnh huéng cla r0 1am cho vi€c phan tich rat phic tap,
nén trong thuc t&€ hau hét cic trudng hon cé thé bd qua.
Aup dung dinh ludt kirchhoff v&i ddu vao hinh 1.51 ta c6 :
MR AR R AR R 30
U, I, r. LR,

e

368,76

K

324,3 50 sanh v@i -368,76

64,3 50 sdnh vGi 73,04

u, 1, r, 11,R,
zZ, Y r, IR,
Ib

Vi thuOng 16n hon 1 do d6 phuong trinh dugc riit gon
Z, 1. Rg r, Rg
ViR thuOng 16n hon . rdt nhi€unén: Z, R,
Tr6 khang vao: Z, Z,//R,
TrG khang ra Zr:Uv =0,Ib=0va Ib=0s0db 1.15 c6 thé thay thé bang mOt mach
tuong duong hd mach. K&t qua la:
Z R,
Hé s6 khuéch dai dién 4p KU dugc tinh nhu sa:
], %
b



U, R

Nén k, U Z—Z
Tahy thé Z, (r, Rp) taco
PR

YU, r, R,
LayxapxiZb Rg
L U Re

“Z R

v E
Hé s6 khuéch dai dong Ki:
Gi4 tri RB thuOng chon gan v&i Zb nén cho phép xap xi Ib = Iv. Theo ludt phan dong
vGi mach vao ta s€ c6 két qua:

R.I
I, B Y nénl_” _ Ry
R, Z, Iy R, Z,
. 1,
Hon nUa: —
Ib
1 1 R
. K. - i3 B
Do do: & I %IV R, Z,
A .~ . Zr
Quan hé giCra ki vaku: k;, K, R
C

Vi du 1.18:cho so d0 hinh 1.52 khi khong cé CE xdc dinh:

HHHHHHHHHHHHHH R ST

ayre’

b)Zv’

c)Zr’

d)Ku’

OKi’

4p dung cong thlrc da dan trén, ban doc tu tinh v&i cd trudng hgp c6 CE.

1.2.3.4. Mach khuéch dai tai cuc E (mac CC)

AR 3T

Khi dau ra dugc lé'y tUr cuc E cUa transistor nhu hinh 1.53. SO d6 mac cuc C chung.

Dién 4p ra ludn nhd hon tin hi€u vao chiit it bdi vi tiéu hao trén cuc B téi cuc E, do d6

Ku 1khong giOng nhu dién 4p cuc C, di€n 4p cuc E ciing pha v&i U, va dién 4p U,
U,.

HHHH A 38

Vi tr6 khang vao 16n va tré khang ra nhd, s dO nay thuOng dugc st dung d€ phoi

hop tré khang. Hi€u qud cla mach c6 thé dat dugc tuong duong v&i mOt bi€n 4p.

B0 qua dnh hudng cUa r0 ta vé dugc mach tuong duong nhu hinh 1.54. dnh huéng

cla r0 s€ dugc xét sau.



Z, R IZ,

zZ, r, IR, R, 7r:
Trd khéng vao dugc xdc dinh thong qua phuong trinh dong dién ..
U,
I, —
Zb
Sau d6 nhan v3Gi ( + 1)d€ ¢6 I.. Ta c6:
o1, 1%
b
Thay Zb RE
, 1U, U,
° oo 1R, ./ 1 R,
re rE
Nhung ( +1)= va 1 r
U
Do d6 1, -
re RE

HHHHHHHHHHHHH 38
Vi dong Ie dugc xdc dinh theo cong thlc trén ta c¢6 th€ vé dugc mach nhu hinh 1.55.

Trd khéng ra dugc xdc dinh khi Uv=0nén Z, R_//r,
Vi RE thuOng 16n hon re do do6:

Zr re
Hé s6 khuéch dai dién 4p Ku dugc tinh :
U REUV
' RE re
Do do6
U R,
U, R,
Vi Rg thuOng 16n honre nén R +r.  Rg
k, Y
UV
Hé s6 khuéch dai dong dién K;:
] Ry1, " I_b Ry
’ RB Zb nen IV RB Zb
val, R, (DI, nén L ( D
b
11 R
DO dé Ki _\r/ Ibli 1 RB BZb
RB




. Z
Quan hé gilra Ki va Ku: K, K, R—V
E
Xét dnh hudng cla r0: Bang viéc tinh toan chi tiét ta co:
IR
Zb re RE £

Néu diéukiénr0 10Rg dugc thod min nén c6 th€ coil —

zZ, I I R, r, R,

e e

re

Z. /IR,

Coi +1 = Zr rO //RE //re Vﬁ Vi rO >>re, Zr RE //re

< 1R,/Z,

' 1 Re
Iy

Néu diéu kién r0 > 10RE duoc thod man vacoi + 1

Nhung Z, r, R

D ’Ku E
0 dg r, R, r, R,

e e

Vi du 1.9 cho s d6 hinh 1.56 x4c dinh

Re,Zv,Zr,Ku,Ki, khi b@ qua r0, khi r0 = 25k  va so sdanh két qua
BT R R R R R A0

Giai:

Khi b qua r0:
; Uee Ugp 12V 07V
" R, 1R, ~ 220k 10133k
I, 11, 101 20,42 A 2,062mA
, 26mV. 26mV_ )
I,  2,062mA
zZ, . 1R, 100 1261 101 33K R,

Z, RyIlZ, 220k [/334.56k 132,72k
Z, R /lr, 33k /112,61 12,56 r,

k, & Ry 3,3k 0,996 1
Uv RE r, 33k 1261
R, 100 220k

; 39,67
R, Z, 220k 33456k



Z
kK, KZv 0996 BE2E 4606
R, ,
Khi r0 = 25k
Diéu kién r0 > 10RE khong thod mén nén:
7, r — R 0 161 10 13K o959
R 3k
" 25k

V&6i Z, R,/IZ, 220k 1/2957k 126,15k so sanh vGi 132,72k  ¢6 dugc trudc
do.
Z, R./lr, 12,56 nhu cé dugc triroc do.

LR, /Z, 100 133k /2957k
© TR 33k

" 25k

Phi1 hgp v6i k€t qud trudc.
Tuy nhién vGi di€u ki€n r0 > 10RE khong thod min, k€t qua Z,,K, nhu nhau, Z, gidm
khong ddng k€. TU d6 ta thdy, thuc t€ c6 thé bd qua anh hudng cla r, vGi sO dO nay.
1.3.2.5. MACH BASE CHUNG
HHHHHHHHH A ]
Mach base chung ddc trung la tr3 khing vio, trd khing ra 16n va hé sO khuéch dai
dong nhd hon mach EC, trong khi hé s& khuéch dai dién 4ap rat 16n. SO d6 nhu hinh
1.57.
SO d6 tuong duong hinh 1.58.
HHHHHHHHAH AR AR A
Theo sO d6 hinh 1.58
Trd khéng vao : Z, R, /v,
Tr& khéangra:Z, R,
Hé s6 khuéch dai dién 4p dugc tinh nhu sau:

K

0,99 1

U, IR, I. R, I,R.
U,
Mal, ——
ré
U
5 U ~ R
DO dO r Re C
U R. R
K v c fc
Suyra K, U . .

Hé s6 khuéch dai dong dién Ki:
ViRE>>renénIV -le
Mackhac I, 1, I,

1
Suy ra K; I_r 1

1.3.2.6. MACH HOI TIEP AC TU CUC C



e s )
Mach hoi ti€p tU cuc C vé cuc B nhu hinh 1.59 d€ ting d6 On dinh clla mach.
Vi s0 d0 tuong duong nhu hinh 1.60. cic budc thuc hién sau day 1a k€t qud cUa kinh
nghi€ém lam viéc véi mach di€n nay.
Tinh tr& khang vao Zy:
)
U U,
RF
V6i U, IR,
val, I, T
Vi [, thuGng 16n hon I’
I I,
U I, R, IR,

Il

. R R
gy Ul R U 1 ke

Re
R F re

, U r
TUdésuyra: Iy

Nhung Rc thuGng 16n hon re nén |

r r

Z e

RF RF
Tr& khéang ra Z: Khi dau vao UV = 0 hinh 1.60 dugc vé& 1ai nhu hinh 1.61. n€u bo qua
anh huéng cla re thi:
Z.  R.IIR,
HHHHHHHHHH A3
Hé 56 khuéch dai dién 4p dugc tinh nhu sau:
Tai cuc C(hinh 1.60)



I I, I

VGigiatri IB>>T valr Ib
U IR. I, RC

r

U
Thay I, —~ tacé:
v,  Yvg
rf
U R
Do dé: K, X —=©
% v UV re

Hé s06 khuéch dai dong dién Ki:

Aup dung dinh luat kirchhoff cho vong ra.
U, — URg - U, = 0 tuong duong v0i:

I, . (I, I,)R, IR, 0

V6il, I,tacé6l, . I,R, IR, I,R. 0

e v

Nenl, ~ R, R. I,R,

e

I .
Thay I, —tuw I, I, tacé:

“ r R, R. IR,

RF IV
r, R R
re rat nhd so v&i RF + RC, c6 th€ bo qua nén:
Ir RF
IV RF RC
Véi RC >> RF, thi
I R, R,

r

[ IV RF RC RC
Adnh huéng cla r0

Suyra I,

Ki

R I,
R

1

ZV: tinh chi i€t s& co k€t qué Z, — 55—
I Ol
r RF RF rﬁ

1

ThuGng RF rat 16n nén re 0 va di€u kién RO > 10RC thod min thi:
F




oo e p
ThuOng nén:
RF
1 r,
zv 1 RC 1 R,

r, Rgr, E
GiOng két qua trudc:
Z 1, /IR.IIR,
Vd&ir > 10Rc
Z, R./IR, giOng két qud trudc.
Vi diéu kién chung RF >> RC,
Z R,

LN 7y I/ R,
K R, 1,
“ ;o IR,

RF

Vi RF >>re:
1y Il R,
T,
“ 1 B IR,
RF
Vé&i r0 > 10Rc:

R N rd " .
Vi R—Cthu‘dng nhO hOn 1rat nhi€u, nén:
F

Vidu 1.10: cho s d6 1.62 xac dinh:

a)re

b)Zy-

C)Zy

d)K.

e)Ks

f)Laplaitb e vGir0=20k vaso sanh két qua.
HHH 40

Ban tu'lam va cho nhan xét

1.3.2.7Mach hoi ti€p DC tlr cuc C



Sa d6 mach dugc cho trén hinh 1.63, mach c6 dién trd hoi ti€p mot chi€u d€ ting dO
On dinh, tu C3 s& thay dGi ty 1& dién trd hoi ti€p tUr dau ra vé thanh phan dau vao cla
mach doi vGi thanh phan xoay chiéu.

V@i tin hi€u xoay chi€u tu C3 coi nhu ngdn mach thanh phan xoay chi€u xuéng mat.
Do d6 ta c¢6 s d6 tuong duong nhu hinh 1.64.

HHHHHHH AR A

Trd khéng vao

Z, R/l r,

Tr& khéng ra

Z R.IR, T,

Véi 1,=> 10RC:

Z R.IR,,

HHHHHHHHHHHH AT

Hé s6 khuéch dai dién 4p Ky dugc tinh :

P3c R n /IR, IR thiU, IR

U U
Nhung I, —- nén U, —R
re re
Do ds Ku U, r/IR,IIR,
UV re
) U R, IR
Vé&ir, = 10RC thi: K, U’ %

Hé s6 khuéch dai dong dién Ki dugc tinh nhU sau:
RFIIV A I RFl

) A" il Ir
b nén ;
Ry, r, I, R r

Va vGi dau ra st dung R’=10// Ry
RI, I R

" RR.""I, RR

C
I 11, R R, R, R
I, ZZ R R. .RFI r, Ry 1 R R
Vi RF1 thuOng 16n hon re,nén Ry, 1, Ry
i R, 1, /IR,,

r

Vith€ ' I, R, r,//R,, R

Hoac K; L K, Zy

IV RC
Vidu 1.1: v&i so d6 1.65 xéac dinh
BT R TR A S
a)re
b)Zy
)y



DK,

C)Ki’
giadi:
o1, U Ug 12V 0,7V 186 A
R. R, 120k 68k 140 3k
I, 17, 141 18,6 mA 2,62mA
26mvV  26mV

r. 9,92k
I, 2.62mA

b) r, 140 9,92 1,39k

Z, R,/ r, 120k //1,39% 1,37k

¢)Dé dang thdy di€u kién r, > 10R¢ thod man, nén:
Z R.IR,, 3k //68k 287k

R, /IR, 68k //3k

> én K 283,3
d) ro = 10Rcnén K, re 9.92
N A 2 Ki
e)biéu kién RF1 >> re thoa man nén: 1 R¢
ro !l Ry,

sau khi thay s0, tinh dugc Ki = 122,8
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