Chuwong 4
MACH KHUECH PAI TiN HIEU NHO DUNG BJT
I. PINH NGHIA
- Khuéch dai 1a qua trinh bién déi mot dai lwong (dong dién
hodc dién ap) tir bién dg nho thanh bién d§ 16n ma khong lam
thay doi dang cua no.

- Khi xét BJT hoat dong dwéi diéu kién tin hié¢u nhé (su thay
doi cia tin hiéu vao di nhé) thi c6 thé xem BJT nhuw mdt bd
khuéch dai ac.

BO
KHUECH
PAI

- Pé loi 1a ti s6 cia mdt lwong tin hiéu (dong dién hoic dién ap)
thay doi ¢ ngo ra va ngd vao. Ky hi¢u la A, hoic Ay.

+Dplgi dong: A, = low _ LMS)
AIin li(rms)
AV, v, (rms)
P o 2 . A — out = 0
Fpoloar " AV, v,(rms)
U 1 CO A Pout
+ D¢ lgi cong suat: A, = b =A_.A,

n

A > 1: by khuéch dgi tin hiéu.
A< 1:bo suy giam tin hiéu.
Nhic lai:
+ gid tri rms: tri hiéu dung (dé tinh cho tin hiéu ac).
+ gid tri amp: tri bién do (hodc dinh — peak).
(amp)

(rms) = \5 5
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Dién tré ngo vao ciia mét by khuéch dai la tong tré twong dwong
tai cdc dau ngo vao cua no.

v, |
R, = (DC) r, =i (ac)

Céng sudt ngé vao ac
= [!u_? [rm.s‘ }I]rl'.l?

P =[v, (rms)][i, (rms)] = ——

Dinh nghia twong tw cho dién tré va cong sudt ngé ra.

Anh hwéng ciia di¢n tré nguon doi véi mach khuéch dai

* Khuéch dai dp
- Dién dp vao by KD: ks n
Vin =l 'Vs
rs +rin =

= Diéndpra:

I.
in
V o - .VS

Vout = Av 'Vin = A
g

=>DécédploidplaA,thir,, >>r,.
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* Khuéch dai dong

’
iy = —— Jis
s+ W
— A . s\
irm

ia
' s A’(fs + "i-u/'
i L
O 3

. signal

source

- Dong ng6=-vdo by KD:

1L = Al
in s
rs-l-rin

= Dong ngora :

I,
e A s s .
i, =A 0, =A,, g
I +1,
= Déco dploidonglaA,;thir, >>r,;,. 5

Anh hwong ciia dién tré tii

- Mgt bg khuéch dai ac ding dé
cung cdp dp, dong hodc/va cong
sudt cho mét tdi 6 ngo ra.

-Tdi ¢ thé la loa, anten, coi,
dgng co dién hodc bat ky 1 thiét
bi hitu ich nao.

- Khi phédn tich mach nay, ta
thay thé bang 1 dién tré tii R,.

¢ . I F . A A e
Apratréntdi: Vi = [r -:r J-Vm,t = dé co dp roi toi da trén tdi
o L thi r;>>r,.

Xét cd anh hwéng ciia nguon thi dé loi dp tir nguon dén ti:

\8 T, I,
v, r,+r, J{r, +r
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Mt cdch twong tuw khi xét dén bé khuéch dai dong, ta cé:

. I, .
Dong trén tai: i = [y
r,+r,

= dé c6 dp roi toi da trén tdi thi r,>>r,.

Dé loi dong tong:
i r r
L _ S 0
. -_— Ai o o
1 r,+1, r,+1;

Dé truyen cong suat cuc dai thi can cé sw phoi hop tro khdng:
- Tir nguon tin hiéu den by khuech dai: r;=r ,,
- Tirbg khuéch dgi den tdai: r,,, =r,.

Muc dich phan cuc DC

Khi thiét ké phan cwe cho BJT dong thoi ciing la chon diém
lam viéc cho BJT.

Khi d6, dang séng & ngd ra sé phu thudc vao gia tri diém phan
cuc va su thay doéi cia tin hi¢u é ngo vao.

Vo(t) = Vg + Asin ot

4 bias
wa\'—l +d ¥y voltage Vg

Vg- A

maximum output
voltage

— — — — — — _— minimum output
voltage ;

8
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Tuy thufc vao gia tri ciia Vg ma dién ap ra sé cé nhirng thay
doi nhw sau:

Va Va
r [
Z—U—‘ﬁmx = Vg x
““““““““ Fasrr
1 - =-’ .-_r
(a) Positive clipping. by MNegative clipping.
Vg too large, Fg too small.

Vg

== =Fpprn
- [
() Positive and negative clipping.
The amplilude 4 of the signal is too large,

Tu ghép
-Tinh chit cia tu 13 ngin tin hiéu DC, thong thwong tu sé
dwoc dung dé ngin anh hwéng cua tin hiéu DC doi voi
nguon hodac tai.
- Cac tu nay phai di 16n dé c6 tong tré that nhé ddi voéi tin
hi¢u AC.
- Cac tu nay dwoc goi la tu ghép (coupling capacitor) hoic
tu chin (blocking capacitor).

Vo

Vim i, T v

o B BT R
N i

T4
1LY
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Puwong tdi mét chiéu va dwong tdi xoay chiéu

AAA

Vg

Xét mach khuéch dai CE:
- Dién tré tai DC: R; = R,..

-Pudng tai DC la tip hop tit ca cac diém lam viéc tinh
QI Vep), khi chua ¢é tin hi¢u AC.

- Pudng tai AC la tip hop tit ca cac diém (icyVep), bao gdm ca
diém Q.

- Phuong trinh duong tai AC: S

v ac load line
1 =te -
’ Fy ¢ N‘\\f
[ dc load line
V,=V,+1,r, ¥ i
i

T

IQ9 VQ = QI Ver)

Iy, Vp:gia tri i va v cia
dwong tiai AC.

N e
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- Pudng tai AC ¢6 déc hon dwong tai DC.

- Ap ngd ra dwogc quyét dinh b6i duwong tii AC sé nhé hon néu
dwgc quyét dinh béi duwong tai DC.

- Néu Q dich trén dwong tai DC thi dwong tai AC sé dich song
song.

CE

. ac load lines correspondi
ac load line 3 _ 1o different Q-points T
N
] L]
|
| T
| : Ndc lead line
! H
i 5

E \ ?\
T i Yee
oy
I i ' |
! |
ISR
| l !

I
i .
i g d N\ \he—de load line

i I RSO S e W
1

II. CAC CHE PO LAM VIEC, CUA BJT TRONG MACH
KHUECH PAI Ic

ChédpA (LépA) C Tpma

Khi chon diém Q nim
khoang giita doan MN
trén dwong tiai xoay
chidu, ta néi phin tir
KD lam viéc ¢ ché dj A.
Pic diém cia ché d9
nay la:

- Khuéch dai trung thuec, it méo phi tuyén.

- Dong va dp tinh luén khdc khong. Bién dé dong va dp xoay chiéu
lay ra toi da chi bang dong va dp tinh. Do do hiéu suat thap (25%).

14
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Dinh nghla hiéu sudt n: do bang 1y s giita cong sudt ciia tin higu
xoay chiéu dwa ra tren tdi va tong cong sudt tang khuéch dai tiéu
thu ciia nguén cung cap.

Ché dj A thwong ding trong cdc tang khuéch dai tin hi¢u nhé.
Ché dj B (Lép B)

Khi chon diém Q nam tring véi D (hodc N) thi phan tir khuéch
dai lam viéc ¢ che d§ B ly twéong (hoac thuc te). Pac diem cia
che d¢ nay la:

- Méo phi tuyén tram trong.
- Higu suit cao. (1,,,,. = 78.5%).

- Thwong diing trong cdc ting khuéch dai cong sudt (ting cudi
ciia cdc thiét bj khuéch dgi). Pé khdic phuc méo phi tuyén, doi héi
mach phdi c¢é 2 vé doi xiing thay phién lam viéc trong 2 niva chu
ky (goi la mach “ddy kéo”). 15

Thue té, nguoi ta con dung ché Ao AB (trung gian giita ché dp A
va B): diém Q chon & phia trén diém N va gin diém nay. Lic dé
phéat huy dwoc wu diém cia mdi ché dd, giam bt méo phi
tuyén, nhung hiéu suit kém hon ché dé B.

Ché dp khéa hay ché @ dong ngit (16p D)

BJT c6 thé 1am viéc & ché dp dong ngit (Switch BJT).

Tuy theo gia tri dién 4p vao ma BJT c6 thé 1am viéc & 2 trang
thai doi lap:

-Trang thai khéa (tit): khi Q nim & phia dwéi diém N.

- Trang thai din bao hoa (mé): khi Q nim & phia trén diém M
(gan diem C).

16
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III. SO PO TUONG PUONG CUA BJT

- Muc dich ciia viéc chuyén vé so' d6 twong dwong la lam
cho mach tinh toan don giin va dé dang hon.

- Khi sy bién thién & tin hiéu vao di nhé dé tao sw thay déi
vé dong va ap & ngd ra niam trong dic tinh giéi han cia
BJT, ta c6 thé xem BJT 1a mot phén tir 4 cwe ruyén tinh:

I L

—_ -~ I,, V,(i;, v;): dong va ap &
v, v, ngo vao.

—_— — L, V,(i,, v,): dong va ap &

ngo ra.

17

Tham so xoay chiéu ciia BJT

Tuy theo tirng so' d6 cu thé cia BJT (BC, EC hay CC) thi cdc
dai lwong trén s€ 1a nhirng dién ap hay dong dién trén cac cuc
twong ung, dong thoi tuy theo loai BJT( NPN hay PNP) ma
ching cé dau hoac chiéu thich hop.

Tuy theo viéc chon bién va ham dé md ta méi quan hé giira

cac ngo vao va ra cia BJT ma ta c6 cac loai tham s6 dac trung
cho BJT.

Bién I, L, | Vi,V, I I,V, | Vol | vl | Vil

Ham | V.V, | LI, IVpIz L,Vy | Vil | VI,

Tham sd y

Tham s6 z Tham s6 h
18
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B6 tham s6 h
V,=11,V)) av | = 3‘171 dr , + gz; av , { vy=hyi +hp, v,
1, = £,V L
2 =10,V2) , = gi a1, + ;"I]z av | I =hyi +hy v,
1 2
Y nghia cia tirng tham so
h, (hi) = St Tré khdng vao ciia BJT khi dp xoay chiéu
i v,eo 0'ngdrabjngan mgch.
b (ht i, H¢ sé khuéch dai dong dién (dé loi dong)
2 (hf) = l_ ciua BJT khi dap xoay chiéu ¢ ngo ra bi
'Va=0 pedn mach.
h,,(ho) = 1 Di¢n dan ra ciia BJT khi dong xoay chiéu
Valy,=0 0 ngo vao bi hé mach.
h._(hr) v, H¢ s6 truyén ngwoc vé dién dp (hoi tiép
r)=— . » > . N «A -,
12 v dz.eia tfp) (:'ua? BJT khi dong xoay chiéu, &
2= ngo vao bi hé mach.

- Vi vy, phidm chit, tinh ning cia BJT sé thé hién gia tri
cac tham so h;; ciia ching.

- Cac h;; dugre goi 1a cac tham sé xoay chiéu (hodc tham sé vi
phan) caa BJT.

- Vé don vi do:
- hy,(hoiic h,): dién din (mho (35) hoic siemient).

- hy,(hodic h,) va h,(hodc hy) chi la cic hé s6 nén
khong cé thir nguyén.

Do dé, by tham s hy; con dwgc goi la tham sé hon hop
(hybrid).
- Tuy theo BJT mic theo kiéu nao (BC, EC hay CC) ma cac

tham so c¢6 thém chi so twong wng. ”0

19-Feb-11
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Mach twong dwong ciia BJT

- Dién tré vao hy; (hodc h,).

-Nguén dién ap h,,v, (hoic h, v,): thé hién sy hdi tiép dién ap ndi
bd citia BJT. Thuc té hy, (hay h,) c6 gia tri rat bé(103 +10%), vi vay
dai hrgng h,,v, ¢é thé b6 qua.

- Nguon dong dién hy,i;(hodic hi): phan dnh kha ning khuéch
dai dong.

- Pi¢n din ra h,,(hoic h,), thuc té gia tri nay rat bé, nén dién tré
ra sé vo cung 16n va cé thé bé qua. 2

Mach twong dwong don gidan héa cua BJT (todn hoc)

il(iil”- ———————————————— ;)
'Y : : A
1
vi(vy) : é hy,(hy) C) hy4i; (hy) : Va(Vo)
I
1
: |

Mach twong dwong don giin héa ciia BJT mic kiéu CE

ig(i; i-(i
B(o—l_)' B G ey ‘i( g hig = (p+Drg = frg
I rg=V/Ig

vgg(V;) § h;p CD hygig  Vee(Vo) hyo=p

19-Feb-11

11



Mach twong dwong ciia BJT mdc kiéu CE (vit ly)

i (M\Pis
£, Tp — | < C

B — B’ \ A
‘CEo
. V'V
Lk lEl I'g Icg
E

- 1t dién tré ciia vung ngheo emitter doi voi tin hiéu xoay chieu.

o . 26mV]_2GmV]
O nhiét d thuong: r, = I,[mA] I.[mA]

- ry: dién tré ban than ciia mién base d6i v6i dong I. DPoi véi cac
BJT cong suat nho ry = (100+-300)Q.
- r: dién tré ciia vig ngheo collector, ¢é gia tri rat 16n (hang MQ)

23

Mach twong dwong ciia BJT mdc kiéu CE (vit ly)
B de ¢
ip x 1 Iceo
l'iE§ CDBiB § Fee

rip=rg+(P+)rg

E
Mach twong dwong ciia BJT mdc kiéu CE (vit ly) don gidn hon
'B_, B c_ X

Vi B>>1 varg << rg:

§ I'ig Cv) hygip=Pig

rig = Prg

24
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IV. PHAN TiCH MACH KHUECH PAI CUC PHAT CHUNG
1.Phwong phdp do thi
Xét mach khuéch dai CE:
LY - Dong ngo vao ig.
- Dong ngo ra ic.
1 - Do loi dong: Ai = ifig=p

Gia sir Vg phan cuc thuidn &

0.65V. Khi:
vg =-0.03V = +0.03V
thi V= -0.62V + +0.68V
25
Xét trén dic tuyén ngd vao A} TR o T e 3
Vip=-0.62V = +0.68V b FRE IR EFEES ik oot
I = 20pA =+ 40 pA *E
Khi BJT din ¢ Vg =0.65V:§§“§ Tosif
I, = 30pA
Phwong trinh dwong tai: o
I 3103+ Vg = 18 i? .
= Duong tﬁi, cat truc I, VCJS' 3
trén dac tuyen ra tai: _L
I =6mA; V=18V
26
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Xét trén dic tuyén ngo ra:
I, = 30uA = QGmA;9Y)

Phwong trinh dwong tai:

Dua vao dic tuyen:

I, = 20pA + 40pA

=Ic=2mA +4mA

Vi iz bién thién theo hinh

sin nén i. ciing bién thién

theo hinh sin.

Viét lai phwong trinh dwong tai tong quat:
R C R C

Néu ap ngd vao ting: I ting = I ting = V gidm va nguoc

lai. Do dé, ap ng6 ra va ngo vao ngwoc pha nhau.

Duwa vao do thi, ta c6 thé tinh cac thong so sau:

A Vo _AVe _ (6-12V  _
" v, AV, (0.68—0.62)V

m

i, Al, _ (4mA)—(2mA) _20.10°

oul

'i, Al (4uA)-(20uA) 20107

19-Feb-11
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Dién tré ngo vao cia by khuéch dai:

_Vu _AVy 006V o
20uA

r, == AVe = oV = 3000€2

T Al.  2mA

29

2. Phwong phdp so do twong dwong

Xét mach khuéch dai EC, véi kiéu phan cuwc ¢é dinh va 6n

dinh cwe phat cc
R Re
’ —
1] G Yo
Mach twong duwong vi C,
RE
is, B[ _, C
e | [t
ﬁre B Bl
Vi RBé \—T—[ Re Vo
E
g Re -
P = "
Zi Zy 2o o

19-Feb-11
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Mach twong duwong

dp |

+ N

w to
pre @BIBI

Vi RB \—T—' Rc Vo

2 (r’Ej_RE ]

Zi Zn -

\4
Po loi dién ap: A =—"
A

v,=—B.iz.R. v, =By +(B+1)iz.Ry

:>Av=&=_ . BiBRC .
v, Bigr, +(B+DiR,

31

DofB>>1,nén: = A =- R
r; +R;
A RC
Néu Rg>>ry: :>Av_—R—

Tong tré vao: Z. = L
L
pit: Z, =
Iy
i Di.R
= Zb = BlBrE +(.B+ )lB E zB(rE +RE) zBRE

Iy

Suyra: Z, =Ry // Z,

32
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Tong tré ra: Z,=—>"

b Tk

| - |

Khi ngan mach ngo vao:

v; = 0 =i = 0 = Big = 0 (hé mach)

34
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Truwong hop mic thém tu phan dong song song véi dién tré
R, hodc khong cé dién tré R; ¢ cwe phat thi mach twong
dwong ve xoay chiéu sé khong cé dién tré Ry,.

+Vee v
i +Vee
—
Rl R o R
C
v C J K_H_ED ¥ CZ Ya
) - C1 J71|_E
= 3

35

Mach twong dwong xoay chiéu nhw sau:

ii—..- n_._ [
im Bl Tin *
R R Bre @
wy My g 2 2 L - 1 2 o
Rec
. -
- - ~T1,.
Zi -
R
Tinh toan tuwong tu: Ay = o __Zc
v r

36
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