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1. Khai niém khuéch dai céng suat
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1. Khai niém khuéch dai cong su?f e

Mach khuéch dai cdng suat c6 nhiém vu tao ra mét cdng suat da 1on dé
kich thich tai. Céng suat ra co thé tw vai tram miliwatt dén vai tram watt.
Nhw vay mach céng suat lam viéc v&i bién dé tin hiéu I&n & ngd vao: do
do chang ta khéng thé dung mach twong dwong tin hiéu nhd dé khao sat

nhu trwdc ma thuwdng dung phwong phap do thi.
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1. Khai niém khuéch dai cong suét — =
Théng sb6 dé danh gia mach khuéch dai cédng suat la hiéu suat, dwoc dinh

nghia nhw sau:

P
n% = —22 100%

i(DC)
Pi(DC) . Cong suat cung cap (cébng suat vao) cho mach.
PO(AC) : COng suat tin hiéu ngd ra lay trén tai.

M&t mach khuéch dai cdng suat ly twéng khi hiéu suat bang 100%, co
nghia la toan bd nang Iwong nguén cung cap cho mach dwoc chuyén dbi
thanh nang lwong tin hiéu ra tai. Tuy nhién, trén thwe té do nang lwong
mo&t phan bi tiéu tan trén céac linh kién hoat déng trong mach nén hiéu suat
cua mach luén nho hon 100%.

P

Cdng suat tieu tan trén Transistor: P_ = Pi(DC) - Ponac
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1. Khai niém khuéch dai céng su;si — =

Tuy theo ché dd lam viéc cla transistor, nguwdi ta thwérng phan mach
khuéch dai cong suat ra thanh cac loai chinh nhuw sau:

« Khuéch dai céng suét loai A: BDiém Q nam & vung khuéch dai va & gitra
dwdrng tai tinh, do do transistor dan trong toan chu ky cla tin hiéu ngd
vao. Mach nay co thé khuéch dai tin hiéu xoay chiéu va cé hiéu suét
thap tr 25%.

= Khuéch dai cong suat loai AB: Biém Q nam trong ving khuéch dai gan
vung ngwng do do transistor dan nh,iéu hon mot ban ky va it hon moét
chu ky cua tin hiéu ngd vao. Hiéu suat cao (> 50%), méo it hon 50%.

« Khuéch dai céng suét loai B: BDiém Q nam trong ving ngwng do dé
transistor chi dan trong mot ban ky cua tin hiéu ngd vao. Mach nay c6
hiéu suat tir 50% dén 70%, bi méo tin hiéu ra 50%.

« Khuéch dai céng suét loai C: Biém Q phan cwc nam sau trong ving
ngwng dé chi mdt phan nhd hon niva chu ky cla tin hiéu ngd vao dwoc
khuéch dai. Mach nay thworng dwoc dung khuéch dai cdng suat & tan
sb cao v&i tai cdng hwdng va trong cac rng dung dac biét.
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2. Tinh toan gia tri RMS doi v&i dang séng Sine




2. Tinh toan gia tri RMS déi véi dang séng Sine

Trong céc thiét bj do dién cd nhiéu cach lay gia tri nhu:

Gia tri thwe (True RMS - Root mean square)

Gia tri trung binh (avg)
Gia tri dinh (peak)
Gia tri dinh-dinh (peak-peak)

Trong d6 gia tri thwe la mot tham sb dé tinh toan, so sanh, danh gia cla
mot tin hiéu xoay chiéu. V&i mdi dang tin hiéu khac nhau tinh toan tham
s RMS khac nhau. Nhiéu thiét bj do lwdng tinh toan RMS théng qua gié
tri trung binh, gia tri dinh, gia tri dinh-dinh nhwng chi chinh xac déi vaéi tin

hiéu c6 hinh Sine.



2. Tinh toan gia tri RMS déi voi dang soéng Sine

Xét moét tin hiéu Sine nhw sau: v

Vp: dién ap tic thoi I&n nhat dwoc tinh .
tor diém gbc 0 dén bién dd dwong +Vp.

Vpp: dién ap duwoc tinh gitra dinh dwong

va dinh @m cua dang séng. Vpp chinh la
tong dién ap clha hai mirc dwong va am

so v&i diém 0. Vpp = (-Vp->0) + (0->+Vp).

-V

P

Néu tin hiéu khdng cé mirc am thi
Q° 90° 1800 270° 360°

Vp = Vpp.

Vavg: |a mirc dién ap trung binh cda dang séng. DBay chinh la mirc dién ap dwoc
dan déu trong mét chu ky. DBdi v&i sdng sin ¢o hai mién &m dwong thi dién ap trung
binh & mién dwong bang mién am.

Vrms: dwoc goi la gia tri hiéu dung hay gia tri thyc.
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2. Tinh toén gia tri RMS déi véi dang séng Sine —e—

Poi v&i dang song hinh since ta xac dinh cac gia tri thwe (Vrms, Irms) theo

gia tri dinh (Vp, Ip), gia tri dinh-dinh (Vpp, lpp), gia tri trung binh (Vavg,

lavg) nhuw sau:

VP
% Gia tri dién ap Vrms:
Vp
Vims=—==0,707*V
\/5 p
Vrms=m=0,353*Vpp
22
Vrms=£van =1.110* Vavg
2 2
% Gia tri dong dién Irms:
frms = 2 = 0,707 *Ip
\/5 bl
Ipp -V
Irms = —==10,353*1 g
2\/5 pp
7 lavg
Irms =———==1.110*Iav
2 2 s

]
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3. Mach khuéch dai céng suat loai A




®

3. Mach khuéch dai céong suét Ioabi°A

Khao sat mach khuéch dai cédng suat loai A don gidn nhw sau:

Vee Ty . , A
| i a) Khao sat phan cuc
Re Re¢ (Tcﬁl) VLC
R | V.. —0,7V
€, BIT CLoXe B~
I T» cong suat e RB
B H
i) o= Bly, Ve = Voo — R
cC B B’ "CE 'CC oo
A 0 ch Voc ‘zz

Dong |, c6 gioi han toi da khi V=0, suy I, = o
ra. R . ] _ e ] ] ]
Do do khi co tin hiéu vao, dé dong I, c6 thé bién doi Ién nhat va tot nhat thi

diém tinh diéu hanh Q phai dwoc phan cuc sao cho:

_ ICSat _ VCC V _ VCC
cQ - CEQ —
2 2R, 2
Diém khac nhau gitra mach nay voi mach khuéch dai tin hiéu nhé la ngb vao 7 cO bién dob
Ion (hang tram mV)

I
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3. Mach khuéch dai cong suat Ioabi A S

b) Khao sat xoay chiéu
Khi dwa tin hiéu v, vao ngdé vao mach khuéch dai Cong suat loai A dong .
va dien ap V. (t|n hiéu ra) sé thay déi quanh diém diéu hanh Q.

- Khi tin hiéu ngd vao nho (vi dong dién cuc nén thay qOI ra’g it): nén dong
dién I, va dién ap V. & ngod ra cling thay doi it quanh diém diéu hanh.

- Khi tin hiéu ngd vao I&n: ngd ra sé thay doi rat Ién quanh diém tinh dieu
hanh Q. Dong | sé thay d6i quanh gidi han tr OmA dén V. /R, Dién ap
Ve thay doi glua hai gioi han 0V va nguon V.

Tin hiéu vao

Tin hiéu vao

Voo ]2 pielaetes
DongIcng oI / v ngd ra
thay.doi- === T a1

N

0 Vc\ Vc; g

Tin higu vao nho ; Tin higu (@Ten 0 Tin hiéu vao lon
Tin hiéu (dién the) ngd ra ngd ra

-~ Trang 14



c) Khao sat cong suat
Céng suat cung cap duroc dinh nghia:

Pioc)= Vec. Icq

(11.1)

Céng suat ngd ra lay trén tai, trong tnrong hop nay 1a Re, dwoe dinh nghia:

PO(AC) - VCE(tms) 'IC(Ims) (112)

Ta co:

VCC Y —

Ve =g Vee =Rele + Vee

Suy ra:

P = Vgc g Rclcz’“ Yee | rat gon ta duge: Ve = Relc , hay Ie=Vee/Re, lin
lwgt thay vao (11.2) ta dwgc:

Po(AC) B Rclg:(m) (11.3)
Hay:

V2 ms
Poay = —CE( : (11.4)

e —-— R e




c) Khao sat cong suat

* Néu tinh theo dién ap dinh va dong dién dinh:

Ta co:
IC(p) _ Verg)
_— VA Vomwn = 57— 115
IC( ) .\/5 CE( ) \/E ( )
Thay (11.5) vao (11.3) va (11.4) ta dugc:
.Y I 1
Po(AC) . [%} Re = ;) R¢ = E(IC(p)'RC)'IC(p) (11.6)
Hay:
o )
Ver( 1 VCE
B o | —o | &) 11.7
(AC) [ NG ] R. 2R, (11.7)
Hoéc:

VCE(P) IC(P) VCE{P) 'IC(P)
Po(AC) = VCE(mls)‘IC(ms) \/— \/E = 5 (11.8)

i —— W e




c) Khao sat cong suat

* Néu tinh theo dién ap va dong dién dinh déi dinh:
Ta co:

V,

CE(p—p)

IC
(p_p) oA _
Iy = ) va Vg = 2

Thay (11.9) vao (11.8) ta dwrgc:

[VCE(P-P) ! 2] [IC(P-P) / 2] CE(p—p) IC(p—p)

Po(AC) 2 Q
Thay (11.9) vao (11.6) va (11.7) ta duoc:

P IC(p -p)
o(AC) — ]

R,

Hoac:

2
P VCE{p—p)
ofAC) — SR
C

(11.9)

(11.10)

(11.11)

(11.12)

—-— R e



c) Khao sat cong suat

* Hiéu suat ciia mach khuéch dai cong suat:

- Hiéu suat ctiia mach khuéch dai cong suat dwoc dinh nghia nhw sau:

P
n% = — 100% (11.13)

i(DC)

Cong suat tiéu tan trén Transistor: P = P

i(DC)




c) Khao sat cong suat
- Hiéu suat toi da:

Ta thay trong mach khuéch dai cong suat loai A:
. Ve ¢6 thé thay d6i t6i da 12 Vcgp-pmas = Vee
. Ic ¢ thé thay d6i t6i da 13 Icp-pmax = Veo/Re

Thay (11.14) va (11.15) vao (11.10) ta dwgc cong suat toi da 1a:

Vee

cc-

Cong suat cung cap t6i da:
P

i(DC)max — Voc 'IOQmax

, . V, .
Mata co: Iy, = ﬁ thay vao (11.17) ta dugc:

C

P. - s VCC — VéC
i(DC)max cC 2RC 2RC

Suy ra hiéu suét t0i da ctia mach la:

P el
n% =492 100% =w.100% =25%

Tin hiéu vao

(11.14)

Dc‘iﬁgl"fﬁ' j1éu
(ras) P / /ﬂ

[
i\,_
(.
[e]
[g]
A 4

/—‘i ) Ver
(1L16) —
Tin hidu (dién thé)
ngd ra
(11.17)
(11.18)
(11.19)

Pi(DC)mx VOC /ZRC I I
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3. Mach khuéch dai céng suat loai A
Vi du 1: Cho mach khuéch dai cong suat nhu hinh sau, véi V=20V, R =1kQ,

RC=2OQ . St dung transistor loai Si co B =25 Tin hiéu ngd vao tao ra dong dién tai

cuc B bang 10mA dinh (I,, =10mA).

B(p)

a) Xac dinh diém tinh diéu hanh Q va dudng tai mot chiéu, xoay chiéu.

b) Xac dinh dong dién dinh ngo ra tai cuc C (Ic(p)).

c¢) Tinh hi¢u suat ctia mach khuéch dai.
‘ Vee

Ic
§RB Re =¥ (T
CL BIT

| e cong suat
B

d) Cong suat tiéu tan cua Transistor

-~ Trang 20



3. Mach khuéch dai cong @

Vi du 1(tt):
a) - Xac dinh diém tinh diéu hanh Q:
Ve -V 20V-0,7V

Taed: 1, = = =19.3mA =1
TR, 1kQ | "

Ma ta co: I, =Plg, =25x19,3mA =482,5mA =~ 0,48A

Tacd: Vg, = Voo ~IoR¢ =20V - 0484200 =104V

Suy ra diém tinh diéu hanh Q c6 toa do 1a (10,4V:;0,48A)

- Xac dinh duwong tai mot chiéu, xoay chiéu: trong tnrdmg hop nay vi RL = Rc nén duong

ta mot chiéu (DC) va xoay chiéu (AC) tring v&i nhau. Icy
Ta c6 phwong trinh dwong tai DC nhwsau: Vi, =V, -I.R. 72
R.
- Khi Veg= 0. suy ra: IC=V—“=M=M=IOOOM Q
R, 200 e

-Khi le= 0, Suy ra: Veg= Ve =20V




!3. Mach khuéch dai cong @

Vi du 1(tt):
b) S bién thién cua tin hiéu AC ngd ra co thé x4c dinh dwoc bﬁng hinh vé ding do thi

dwong tai DC. Khi dong dién AC ngd vao cire B tang so véi diém phan cure DC thi dong
dién ta1 cuce C ting 1én mot hrong nhar sau:

L) = Blgg =25%10mA = 250mA

¢) Tinh hiéu suat cua mach khuéch dai.
- Cong suat ngd ra lay trén tai (cong suat AC ngd ra):

p_Lg o _(250x10°)

o(AC) Ty e x20=0,625W

- Cong suat cung cap (cong suat DC ngd vao):

P, oc) = Veeleg = 20VX0.48A =9.6W

1
Hiéu suat ctia mach 1a:

0,625W

“‘T

P
% = =22 x100% =
i(DC)

x100% = 6,5%

00~ Poaey= 3:60W - 0,63W=8,97W

d) Cong sut tiéu tan cta Transistor: P =P



Nhan xét:

- Wu diém: méo phi tuyén it do chon dwoc dac tuyén lam viéc cla transistor.

- Nhwoc diém: cong suét tin hiéu ra nhé do mach chi lam viéc véi tin hiéu twong dbi

nhd va hiéu suat thap do phai phan cwc DC trudc cho transistor diéu nay gay tiéu

tan khéng mong mudn.




4. Mach khuéch dai céng suat loai B
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4. Mach khuéch dai cong suit Io%i'B
Mach khuéch dai cong suat loai B cé dac diém la transistor cé diém lam viéc nam trong vung
ngwng nén binh thwdng transistor khong dan dién va chi dan dién khi co tin hiéu da Ion dua
vao. Do dé transistor chi dan dién dwoc & mét ban ky cua tin hiéu (ban ky dwong hay am tay
thudc vao transistor NPN hay PNP), trong mét ban ky nay dién ap tin hiéu vao sé phan cuc
cho transistor. Vi vy mudn nhan dwoc toan chu ky (gém ban ky dwong va ban ky am) cia tin
hiéu & ngd ra thi phai dung 2 transistor, moi transistor dan dién & mét ban ky cla tin hiéu.
Khi d6, mdt transistor c6 nhiém vu day (push) tin hiéu I&n cao trong ban ky dau va transistor
con lai co6 nhiém vu kéo (pull) tin hiéu xubng thap trong ban ky con lai, két qua ta thu dwoc tin

hiéu toan chu ky & ngd ra. Mach nay goi la mach khuéch dai céng suat day kéo (push-pull).

— N
—| dEnibinky |—
R .| Tai
o L Q
din 1 bén
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a) Cong suat cung cap (cong suat vao)

Ta co: Pioey=Vee.Inc
Trong do Inc 1a dong dién trung binh cung cap cho mach. Do dong tai c6 du ca hai
ban ky nén néu goi I)1a dong dinh qua tai ta cé:

I —21
De — _ @) \ ,
n Vita co : Irms=—2 Suy ra; p _lave
V2 V2 242
Suy ra: 7 lave 5
Irms = ———== lavg =1,. =—1
P = Voo | -1 242 m "
ey — Yess E (p)

R e



b) Cong suat ra

Cong suat ra lay trén tai Ry ¢6 thé dwoc tinh:

2

V ms A ~ s Y <
Pacy = ; ) (Ap dung cong thore 11.4 voi tai RL=RC va vL(rmS)=VCE(rms))
L
Tinh theo dién ap dinh:
V2
_ _L(p < . , P .
Poacy = 2Ri (Ap dung cong thirc 11.7 voitai R =R va v, =V . )
Tinh theo di¢n ap dinh-dinh:
2
\'s ) n , Y _ \ _
Po(AC) . ﬁ (Ap dung cong thire 11.12 voi tai R =R, va VL (o) —VCE( - p))

—-— A e



c) Hiéu suat

P v, /2R
% =% 100%=—%"""_100%

P 2
B Vcc [; 'I(P)]
Vi
Vi I, :R_p
L
A
Nén: % == —® 100% (11.21)
4 i i

Hiéu suét téi da ciia mach cong suat loai B:

Tir cong thire tinh hiéu suat ctia mach (11.21), véi tri t6i da ciia vip) 1a Vee nén

hiéu suat to1 da la:

n% = ;.100% ~78.54% (11.22)

R e




c) Hiéu suat
Hod&c c6 thé tinh hiéu suat téi da ciia mach cong suét loai B nhw sau:

Cong suat ra s& to1 da khi vig) =Vee

Ve
Sires P ey VR
lly ra (AC)max 2RL

: v v
Ngoairatacod: [, = etk suy ra I(p) . .
E L
R r - f'l. - n % 5 % 2 2 V(:(:
Tir d6 suy ra tr1 to1 da coa dong trung binh la: I pey o =—1, = —
T = R,

Tri toi da ctia cong suat ngd vao: P oCymx = YeeL(oe)max

2V 2v2z
Suy ra: P =V —. L _— €
i § i(DC) max cc- R, 7R,

Hiéu suat to1 da ciia mach cong suat loai B la:

P 7
N% = 240 1005 — ch/ 2Ry 1000 ="100%=78.54%  (11.23)
2V2./mR, 4

i(DC) max cc

O e




d) Céng suat tiéu tan trong transistor cong suat

Cong suat tiéu tan trong 2 transistor:

P)o =By P

i(DC) ol AC)
Vay cong suat tiéu tan trong moi transistor cong suat:

_Po




Vi du 2: Cho mach khuéch dai cong suat loai B, voi bién d6 dién ap dinh trén tai

V=20V, dién tré tai R =16Q, V =30V.

a) Tinh hi¢u suat cua mach khuéch dai.

b) Cong suat ti€u tan trén moi transistor




Vi du 2 (tt):

a) Tinh hi¢u suat cua mach khuéch dai.
Ta c6 bién dd dién ap dinh trén tai vip)=20V va dién tré tai Ry=16 Q). tir day ta tinh dwgc

g : . v
bién d6 dong tai la: I, =— = s, 1,25A
R, 16Q
2 = A A b X 2 2
Dong dién tiéu thu trung binh 1a: T, = =1 = =x1.25A =0.796A
L T

Cong sut tiéu thu tir ngudn cung cap: Pioo=Veclpe=30Vx0,796A=23,9W

2

v 2
By = Lo BOV) oy
2R, 2x16Q

Coéng suat ra tai:

s r P o
Suy ra higu suat cia mach: n% = —*==.100% = g,sw
i(DC) 23

.100% =52,3%

b) Cong suat tiéu tan trén moi transistor
Pao=Pine) - Potac) = 23.9W - 12.5W = 11.4W

P, |
Suy ra: P, = =2 = AW _ 5, TW

T e




4. Mach khuéch dai cong suét loai B =

"

Trong mach khuéch dai cong suét loai B, transistor sé& diéu khién dong dién & mdi nra chu ky

cla tin hiéu. Pé thu dwoc toan chu ky tin hiéu ra, thi can s dung 2 transistor, moi transistor

dwoc str dung & méi nlra chu ky khac nhau cuda tin hiéu, sw van hanh két hop sé cho ra chu

ky day du cda tin hiéu va mach dién trén dwoc goi la mach khuéch dai cong suéat day kéo.

A\

BAN
MACH
V.
—
BAN
MACH

KET | Vo A
T \\//

Ar in hidu vao
tang cong
suat

A4

Tin hiéu
vao tang
cong suat

(a) Dung bién thé c6 diém gitra (b) Dung transistor mac thanh mach khuéch dai
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Dang mach céng suat loai B:

1. Mach khuéch dai cong suéat day kéo lién lac bang bién ap

2. Mach khuéch dai cong suat kiéu dbi xirng-bd tuc




5. Mach khuech dai cong suat day kéo
lién lac bang bién ap

"



".“_=

. ) =n N . s
5. Mach khuéch dai cong suat d%y kéo lién lac bang bien ap:
a) So d6 mach dién
Mach dién gom co: 2 transisstor T, va T,, 2 bién ap BA, va BA,, cac dién

tro R1, R2, Rt va ngudn cung cap VCC.

BA i ! BA

- Trang 36



- o—

5. Mach khuéch dai cong suat d%yc kéo lién lac bang bien ap:

b) Tac dung cua linh kién

Rl
T
BA, BA,
— K ‘
W“E ] W

T, vaT,: la hai BJT cung loai NPN cé tham so giong hét nhau (B1=p2= B)

la thanh phan tich cwc trong mach, 1am nhiém vu khuéch dai.
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5. Mach khuéch dai cong suat déy kéo lién lac bang bien ap:
b) Tac dung cua linh kién (tt)

21

22

Bien ap BA: c6 hai nlra cudn thir cap W,, va W, bang nhau, c6 nhiém

vu tao ra hai dién ap ngwoc pha dé kich thich cho T,vaT,



s

v e , an a> .
5. Mach khuéch dai cong suat day kéo lién lac bang bién ap:
b) Tac dung cua linh kién (tt)

Rl
poeeeee I it
BA, i BA,
/ i T, N\ /
Wlli \Y4 Wi

Bién ap BA,: c6 hai nlra cudn so cap W, va W, bang nhau dé lay ra

trén W, dién ap & ca 2 ntra chu ky.



s

v e , an ef .
5. Mach khuéch dai cong suat day kéo lién lac bang bién ap:
b) Tac dung cua linh kién (tt)

BA, i BA,
— K ¢
1 1 1
Wlli R VCC i W21
2 |
v. | w, vl_l |M | w, |[[R |V
W, j Wy
; ‘ KTZ ‘ /

R, vaR,: la hai dién tréd phan cwe cho T,vaT, néu mach lam viéc &

ché do B thi chi can mac R,



s

v e , an ef .
5. Mach khuéch dai cong suat day kéo lién lac bang bién ap:
b) Tac dung cua linh kién (tt)

R;: ladién tr® tai, dién ap lay ra chinh la dién ap trén R,

V__: 1a nguon dién cung cap cho mach
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5. Mach khuéch dai cong suat d%y kéo lién lac bang bien ap:
c) Nguyén ly hoat déng
Khi khong co tin hiéu vao, dién ap trén cwc B cua T,,T, so v&i cue E cua

chung déu bang khong (Vg , va Vg,,), dién ap ra tai bang khong.

BE1




5. Mach khuéch dai céng suat doéj kéo lién lac bing bién ap:
c) Nguyén ly hoat dong (tt)
Khi c6 tin hiéu vao, gia thiét tin hiéu vao co dang hinh sin, do cach cau tao
clia bién ap BA, nén & 2 cudn thir cap cla no sé co6 hai nlra dién ap co

bién dd bang nhau nhwng ngwoc pha nhau.

————————— I Vi /\ PN t
N
— S
W = ! ! !
. VBE2) i : : :
E wlk (v 7 0
sz% /\ /\ t
-+
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5. Mach khuéch dai cong suat day kéo lién lac bang bién ap:
c) Nguyén ly hoat dong (tt)

O nira chu ky dwong cda tin hiéu, 2 cugn v :

thtr cap cla BA, sé€ c6 hai ntra diénap co |,
bién dd bang nhau nhwng nguwoc pha
nhau dat vao cwc B cua T, va T, ltc nay

lam cho T, dan, T, ngung.

V (1) 4

R, Voex!
mTTTTT E """" ! t
BA1 i /\ i icl(t) A
— K b :
R2 cc i ¢
\4 W, 1 |||| !
/\ 1 I I
W, i Wy, %




5. Mach khuéch dai céng suat déj kéo lién lac bang bi

c) Nguyén ly hoat dong (tt)

T, thyc hién KBDCS, trong mach cuwc thu

clia T, cd dong xoay chiéu i, chay ti :

1
+VCC — W21 — CE cla T1—> -VCC

- o—
Vit t
VBEI t)
t
VBEZ t)

icl (t) 4

i) 4

Vo(t) A




5. Mach khuéch dai cong suat day kéo lién lac bing bién ap:
c) Nguyeén ly hoat dong (tt) -

Vi ¥ t

Do cau tao clia bién ap BA, nén i, cdm ng
V. {0)

BE1
/

sang W, lam cho tren W, sinh ra mot suat

dién dong cam (rng, trén R, co6 dong dién i,

chay qua, dau ra ta nhan dwoc mot dién ap & VeV

ban chu ky dwong. Trén tai ta co nra séng

dién ap dwong. ,
R lcl(t) 4

i) 4

V (1) 4




5. Mach khuéch dai cong suét day kéo lién lac bing bién ap:
c) Nguyén ly hoat dong (tt)

Khi tin hiéu vao & nra chu ky am thi trén V1 t
n , X N , R X x X :\/: >
cudn thir cap BA, dién ap doi daudandéen T, Vea( g g
ngung T, dan. T, thuc hién KDCS, trong | -
mach cwc thu clia T, c6 dong xoay chiéu o ) \/

BE2
A

chay ttv: +V . —W,,— CEcluaT,— -V /\ t

R R Ly

L : -
_f/ 12t i : t

Vo Vo(t) A




5. Mach khuéch dai céng suat day kéo lién lac bang-bla'l ap:
c) Nguyeén ly hoat dong (tt)

Do cau tao cua bién ap BA, nén lc, Cam ung ) 4

: 5 i . : ~

sang W, lam cho tren W, sinh ra mot suat i i
dién dong cam (rng, trén R, co dong dién i, i L

chay qua, dau ra ta nhan dwoc mét dién ap & ~_

VD) i i

BE2
A

ban chu ky am. Trén tai ta cé nra séng dién

e o
ap am. /—\ .

R R Ly

i) 4

o V()14
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5. Mach khuéch dai céng suat day kéo lién lac bang bien ép:
c) Nguyén ly hoat dong (tt)

Nhw vay qua trinh KD dwoc thwe hién V| \//\\/ t
theo hai nira chu ky cia tin hiéu vao, ™}
nlra chu ky dau T, 1am viéc, nlra chu ky \//\\/ :

sau T, lam viéc, ct nhw vay hai ViV

transistor thay nhau lam viéc, trén tai ta
nhan dwoc tin hiéu c6 du chu ky va |

dwoc KD 1én K I3n. /\
1,(0) :

V (1) 4




5. Mach khuéch dai cong suat day kéo lién lac bing bién ap:

Nhan xeét:
= Uu diém:

- O ché d6 tinh (DC): cac bién ap BA1 va BA2 cach ly nén céac transistor T1,
T2 khéng dwoc phan cwc DC trwde, do dé tdn hao DC khéng dang ké&, dan dén
khéng tiéu thu dong do ngudn cung cap.

- Hiéu suat cia mach cao (= 78,5 %), do mdi transistor 1am viéc & mot ban ky
tin hiéu vao nén mach c6 thé hoat dong vai tin hiéu co6 bién dd Ién, céng suat trén

tai cua mach lon.

= Khuyét diém:
- Mach céng kénh do st dung bién ap, yéu cau tinh dbi xirng cao, gia thanh
cao.

- Méo xuyén tadm |&n khi tin hiéu vao nho.

|



5. Mach khuéch dai cong suat day kéo lién lac bém

d) Nhan xet: , , ‘ , ,
Mach khuéch dai cong suat loai B cho hiéu suat cao hon nhiéu mach khuéch dai cong suat

loai A, nhwng tin hiéu ra bi méo, dac biét khi mirc tin hiéu vao nho tin hiéu ra sé bi méo
xuyén tam (crossover distortion). Hién twong méo xuyén tam nay do dac tuyén ngd vao |5,
va |, cd viing phi tuyén vai gia tri dién ap tir 0 dén 0,7V (doi voi transistor Silicon). D& giam

bién dang xuyén tam triét dé hon, ngwdi ta cho mach day kéo lam viéc & ché dd AB v&i dién

tr& phan cwc ban dau dwoc xac dinh bang cap R1, R2




5. Mach khuéch dai céng suat déj kéo lién lac bang bi

e) Ung dung:

—
=
N V' 4

én ap:

Mach khuéch dai cong suat day kéo ghép bién ap thwdng dwoc s dung l1am tang

khuéch dai cudi trwdc khi dwa toi tai 1a loa trong bd khuéch dai &m thanh (dai tan

cbng tac 20Hz — 20kHz).

Mach hoi|_

Micro I Tién Khuéch EQ Kich Khuéch
_ khuéch dai va céqg dai ’
Line —1  gai dién ap am lwong suat cong suét
Khoi
nguon

Vi tri ctia mach KDCS trong bd khuéch dai am thanh

Loa



6. Mach khuéch dai cong suat kiéu doi xirng-bo tuc
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6. Mach khuéch dai céng suat kigﬁ doi xﬁ’ng-bﬁiﬁ

Mach chi cé mét tin hiéu & ngd vao nén phai dung hai transistor cdng suat
khac loai: mdt NPN va mdét PNP. Khi tin hiéu ap vao cwc nén cua hai
transistor, ban ky dwong lam cho transistor NPN dan dién, ban ky am lam

cho transistor PNP dan dién. Tin hiéu nhan dwoc trén tai la ca chu ky.

ON AL
_Lwc01 A I:: ___L-'\ICCI
o — )
—@ N Ry
R, 1 Qa ( E T Ve I
K>P%2P S5 AOFF
X P e o Ban ky dwong: Q1 dan, Q2 nguwng
Mach cong suat kieéu doi xeng-bo tuc
v =
AT L) . —
— > L | o
Ta]_ =

Ban ky am: Q1 ngwng, Q2 dan

#&ﬁﬂg 54
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6. Mach khuéch dai cé6ng suat ki'gu doi xrng-bo tuc

Ciing gidbng nhw mach dung bién thé, mach céng suat khéng dung bién thé
mac nhw trén vap phai sw bién dang cross-over do phan cwc chan B bang
0V. Bé khac phuc, ngwoi ta cling phan cwc moi cho cac chan B mét dién
ap nhd (dwong doi voi transistor NPN va am ddi voi transistor PNP). Dé

6n dinh nhiét, & 2 chan E ciing dwoc mac thém hai dién tré nhd.

560Q2
_I—+ch
Q
10 % R,
AT —1H A1
102 —_ _
Qa Vees

5600
Mach dbi xtrng-bé tuc loai AB

- Trang 55
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Cho mach khuéch dai céng suat loai B, transistor ghép day kéo dung bién

ap co dong dinh qua tai 1a 4A va dién ap dinh & ngd ra méi transistor la

12V. Ngudn cung cép 1a 24V, ty s6 vong cda bién ap 1:1. Gia st bd qua

cac toén hao day quan cla cac bién ap.

Hay tim:
a) Cobng suat ra lay trén tai tinh theo dién ap dinh
b) Cbng suat trung binh dwoc cung cap tr nguén DC
c) Codng suat tiéu tan trén méi transistor
d) Hiéu suat ciia mach trong trwdng hop nay
e) Gia sl dién trd tai R =8Q, tinh cng suat ra toi da lay trén tai

-~ Trang 56



Tacoi v, =12V,1  =4A,V =24V

a) Cong suat ra lay trén tai tinh theo dién ap dinh ta co:

VL(p) 1

: P = Viply =24W

o(AC) — 2R

b) Cdng suat trung binh dwoc cung cap tr nguén DC:
Taco: P {DC) =V e lpe
Trong do | la dong dién trung binh cung cap cho mach. Do dong tai co

da ca hai ban ky nén néu goi | ;) 1@ dong dinh qua tai ta co:

2
Ipe = =1, =0,6361

DC
TT

Suy ra: P, =V Iy = Vi (06361 )=61,056W

—— R 7




c) Coéng suat tiéu tan trén méi transistor

Ta co6 cong suat tiéu tan trén 2 transistor: Py =P e, — P, ac, = 61,056 24 = 37,056W
Vay cbng suat tiéu tan trén maoi transistor: p
o P, = ;Q =

37,056 =18.528W

d) Hiéu suat cia mach trong trwdng hop nay:

P
% = —2< 100% = 24

i(DC) 5

6.100%=39,31%

e) Gia sl dién trd tai R, =8€Q, tinh cong suat ra toi da lay trén tai:

Cong suat ra sé toi da khi Vi) =V

V2
P =—C =36W
o(AC)max 2R

L

R ey
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