Khuéch dai cong sudt

Bai 11: KHUECH PAI CONG SUAT

11.1 Tong quan mach khuéch dai cong suat

Mach khuéch dai cong suét ¢6 nhiém vu tao ra mot cong suét da 1én dé kich thich
tai. Cong suét ra co thé tir vai tram miliwatt dén vai trim watt. Nhu vdy mach cong suét
lam viéc voi bién do tin hiéu 16n & ngd vao: do d6 ta khong thé dung mach twong dwong
tin hiéu nho dé khao sat nhu trong chuong truéc ma thuong dung phwong phap do thi.
Thong s6 dé danh gia mach khuéch dai cong suét 1a hiéu suat, duoc dinh nghia nhu sau:

n% = M 100%
i(DC)
n : Hiéu suét
Pipc) : Cong sudt cung cap (cong suat vao) cho mach

Poac) : Cong suét tin hiéu ngd ra lay trén tai

Mot mach khuéch dai cong suét 1y tuong khi hiéu sut bang 100%, c6 nghia 1a
toan bo nang lugng ngudn cung cip cho mach duoc chuyén dbi thanh niang luong tin higu
ra tai. Tuy nhién, trén thyuc té do nang lugng mot phén bi tiéu tan trén cac linh kién hoat
dong trong mach nén hi¢u suét ctia mach luén nhé hon 100%.

Tuy theo ché d6 1am viéc cua transistor, ngudi ta thudng phan mach khuéch dai
cong suit ra thanh cac loai chinh nhu sau:

- Khuéch dai cong sudt logi A: Diém Q nam & vung khuéch dai va & gitra duong tai tinh,
do d6 transistor dan trong toan chu ky cua tin hiéu ngd vao. Mach nay c6 thé khuéch dai
tin hiéu xoay chiéu va c6 hiéu suat thip n=25% dén 50%.

- Khuéch dai cong sudt logi AB: Diém lam viéc Q nam trong ving khuéch dai gan ving
ngung do d6 transistor dan nhiéu hon mot ban ky va it hon mot chu ky cua tin hiéu ngd
vao. Hidu suat cao 16n hon 50%, méo it hon 50%.

- Khuéch dai céng sudt logi B: Piém Q nam trong ving ngung 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%.
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- Khuéch dai cong sudt logi C: Piém Q phan cyc nam sdu trong ving ngung dé chi mot
phﬁn nhé hon ntra chu ky cuta tin hiéu ngd vao duogc khuéch dai. Mach nay thuong duoc
dung khuéch dai cong suit & tan sb cao voi tai cong hudng va trong cac ung dung dic

biét.
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Hinh 11.1: Cac loai khuéch dai cong suit.
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Hinh 11.2: Tin hiéu ra cta cac loai khuéch dai cong Sut.
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11.2 Mach khuéch dai cong suit loai A
Trong mach khuéch dai cong suit loai A, transistor lam viéc trong ca chu ky cua
tin hiéu ngd vao, phai phan cuc DC trude cho transistor nam trong ving khuéch dai.

Khao sat mach khuéch dai cong suat loai A don gian dugc trinh bay trong hinh sau:

Hinh 11.3: Mach khuéch dai cong suit loai A

Piém khéc nhau giita mach nay vi mach khuéch dai tin hiéu nho 1a ngd vao vi co
bién d6 16n (hang tram mV). Mach cong suit loai A it dugc st dung do c¢6 hiéu suat kém.
Chu ¥ hé sé B clia cac transistor cong sudt thuong nho hon 100.

a) Khao sat phan cuc

Ta co:

Ve —0,7V
B~ R—B

Va  Ic=PBIs, Vce= Vcc — Rcle

Vee
R

Dong Ic ¢6 gidi han toi da 13 bang Ieg, =
C

Do d6 khi ¢6 tin hiéu vao, dé dong Ic c6 thé bién ddi 16n nhat va tét nhat thi diém

‘ I V V.
tinh diéu hanh Q phai dugc phan cyc sao cho I = i = L Vego = —£<

2 2R, 2
bay la diém phan cuc dé mach cho hiéu suit 16n nhat.

Hinh 11.4 trinh bay diém tinh diéu hanh Q.
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Hinh 11.4: Diém tinh diéu hanh Q

b) Khao sat xoay chiéu

Khi dua tin hi€u vi vao ngoé vao mach khuéch dai cong suét loai A (hinh 11.3),
dong Ic va dién ap Ve (tin hiéu ra) s& thay d6i quanh diém diéu hanh Q. Véi tin hiéu ngd
vao nho (hinh 11.5), vi dong dién cuc nén thay d6i rat it nén dong dién Ic va dién ap Ve
& ngd ra ciing thay doi it quanh diém diéu hanh.

Khi tin hiéu ngd vao 16n, ngd ra sé thay doi rat 1on quanh diém tinh diéu hanh.
Dong Ic s& thay d6i quanh gidi han tir OmA dén Vee/Re. Pién ap Ve thay doi gitra hai
gidi han OV va nguon Vcc (hinh 11.6).

Tin hiéu vao
I:
Yoo -
R¢
Déng Iz ngd A /-
g 48 “ |
0 ‘::\ V(:B

Tin hiéu (dién thé) ngd ra
Hinh 11.5: Tin hi€u nho
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Tin hiéu vao

Y

VCE

Tin hiéu (dién thé)
ngd ra

Hinh 11.5: Tin hi€u 16n

¢) Khao sat cong suat
Cong suat cung cap duoc dinh nghia:

Piocy= Vcec. Icq (11.1)
Cong suat ngd ra lay trén tai, trong trudng hop nay 1a Re, duoc dinh nghia:

Po(AC) = VCE(rms)'IC(rms) (11.2)
Ta co:

V, X
Ve = % va Vcc=Rcle + Ve

Suy ra:

R.I A
Vg = Vee _ Rele +Ver , rat gon ta dugc: Vce = Rele , hay Ic=Vcre/Re, lan
2 2

luot thay vao (11.2) ta duoc:

Po(AC) = RC'Ié(rms) (11.3)
Hay:
Vz rms
Po(AC) = Cli( ) (11.4)

C
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* Néu tinh theo dién dp dinh va dong dién dinh:
Ta co:

_ Ic(p) _ VCE(P) (11 5)

IC(rms)_ \/5 va VCE(rms) = \/5

Thay (11.5) vao (11.3) va (11.4) ta dugc:

I, ) I |
Po(AC) = (%j 'RC = Cz(p) .RC :E(IC(p)'RC)‘IC(p) (1 16)
Hay:
2 2
P — VCE(P) ) 1 — VCE(p) (11 7)
O 2 | Re 2R, '
Hoac:
P -V I _ Ve _IC<p) _ Verp e (11.8)
o(AC) CE(rms) *~C(rms) \/E \/E 2 .
* Néu tinh theo dién dp va dong dién dinh doi dinh:
Ta co:
IC( -p) VCE( -p)
leg) = ; = va Veep = 2p - (11.9)
Thay (11.9) vao (11.8) ta dugc:
PO(AC) — [VCE(P—P) /Z]I:IC(P‘P) /Z:I — VCE(P—P)'IC(P—P) (1 1. 10)
2 8
Thay (11.9) vao (11.6) va (11.7) ta duoc:
12
Puse) =g Re (11.11)
Hoac:
V2
P . =——2) (11.12)
(AC) 8RC
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* Hiéu suat cua mach khuéch dai cong sudat:

- Hi€u suat cia mach khuéch dai cong suat dugc dinh nghia nhu sau:

P
% = -2 100% (11.13)

i(DC)

- Hiéu suat to1 da:

Ta thay trong mach khuéch dai cong suét loai A:

. VcE ¢6 thé thay d6i ti da 18 VcEp-pmax = Ve (11.14)
. Ic 6 thé thay doi t6i da 13 Icgp-pmax = Veo/Re (11.15)
Thay (11.14) va (11.15) vao (11.10) ta dugc cong suat t6i da 1a:
Vee
cc- 2
R. V
Po(AC)max = ] —= 8I§(; (1 116)

Cong suit cung cap tbi da:

Pi(DC)max = Veelema (11.17)
)| L VCC )| .
Ma ta co: 1., =—— thay vao (11.17) ta duoc:
2R,
P. = . Ve :V—éc (11.18)
i(DC)max CcC 2RC 2RC .
Suy ra hiéu suét toi da cta mach 1a:
P 2
n%zm.loO%zw.loo%zzs% (11.19)
i(DC)max CcC C

Két luan: Hiéu suit cuc dai ciia mach khuéch dai cong suét loai A ghép truc tiép

chi dat duoc tbi da 1a 25%.
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Vi du: Cho mach khuéch dai cong suét nhu hinh sau, v6i Vce=20V, Rg=1kQ, Rc=20Q.
Str dung transistor loai Si c6 B=25. Tin hi€u ngd
vao tao ra dong dién tai cuc B bﬁng 10mA dinh
(Ispy=10mA).

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

b) Xac dinh dong dién dinh ngd ra tai cuc C (Icp)).

¢) Tinh hiéu suat cia mach khuéch dai.

a) - Xac dinh diém tinh diéu hanh Q:

Vee = Vee _ 20V =07V
R, 1kQ

Taco: I = =19,3mA =1,

Ma ta co: I, =Bly, = 25x19,3mA = 482,5mA ~ 0,48A
Ta cd: Vg = Ve ~LoR e =20V —0,48A.20Q = 10,4V

Suy ra diém tinh diéu hanh Q c¢6 toa do 1a (10,4V;0,48A)
- X4c dinh dudng tai mot chiéu, xoay chiéu: trong trudng hop ndy vi Rr = Rc nén duong
ta mot chiéu (DC) va xoay chiéu (AC) tring véi nhau.

Ta c6 phuong trinh duong tdi DC nhu sau: V., = V.. —1.R.

Ve = 20v =1A =1000mA

-Khi Vcg=0, suy ra: I. =
R. 200

- Khi Ic=0, suy ra: Vcg= Vcc =20V
b) Su bién thién cta tin hiéu AC ngd ra co thé xac dinh duoc béng hinh v€ dung dd thi
duong tai DC. Khi dong dién AC ngd vao cuc B ting so v6i diém phan cuc DC thi dong

dién tai cyc C tang 1én mot lugng nhu sau: 1., =Bl = 25x10mA = 250mA

)
c¢) Tinh hiéu suét caa mach khuéch dai.
- Cong sudt ngd ra ldy trén tai (cong suat AC ngd ra):

RS R (250x107)°

Pure =5 Re x20 = 0,625W

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

P.oe) = Veclog = 20VX0,48A = 9,6W

1

0,625W

. P
- Suy ra hiéu suat ctia mach: n% =—22x100% = x100% = 6,5%

i(DC) >

8
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Nhan xét:

- Uu diém: méo phi tuyén it do chon duoc dac tuyén lam viéc cua transistor.

- Nhuoe diém: cong suét tin hiéu ra nhé do mach chi 1am viéc véi tin hiéu tuong ddi nhé
va hiéu suét thap do phai phan cuc DC trudc cho transistor diéu nay giy tiéu tan khong

mong muon.

11.3 Mach khuéch dai cong suit loai B

Mach khuéch dai cong suét loai B c6 dic diém 1a transistor c6 diém lam viéc nim
trong ving ngung nén binh thuong transistor khong dan dién va chi dan dién khi co tin
hi¢u da 16n dua vao. Do phan cuc nhu thé nén transistor chi dan dién duoc & méot ban ky
cua tin hi¢u (ban ky duong hay am tuy thudc vao transistor NPN hay PNP), trong mot
ban ky nay dién ap tin hiéu vao s€ phan cuc cho transistor. Vi vay mudn nhan duge ca
chu ky ctia tin hiéu & ngé ra nguoi ta phai dung 2 transistor, mdi transistor dan dién & mot
ban ky cua tin hi¢u. Khi d6, mot transistor c6 nhi¢m vuy déy (push) tin hi¢u 1én cao trong
ban ky du va transistor con lai ¢ nhiém vu kéo (pull) tin hiéu xudng thap trong ban ky
con lai, két qua ta thu dugc tin hi€u toan chu ky & ngd ra. Mach nay goi 1a mach khuéch

dai cong suit day kéo (push-pull).

—| din 1 banky i
Vi -
/\ i

‘ot L Qe |

Y

5 _ AN
Ta

Hinh 11.6: Mach cong suat day kéo

a) Cong suit cung cip (cong suit vio)
Ta ¢6: Pipcy=Vee.Inc
Trong d6 Inc 1a dong dién trung binh cung cip cho mach. Do dong tai c6 du ca hai

ban ky nén néu goi I 12 dong dinh qua tai ta c6:

9
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2

I..=—1
DC P (p)
Suy ra:
2
Pi(DC) = VCC'|:;'I(p)j| (11.20)
FVee +2Vcc
| |
— Qi — Q

ﬂv,— 7> | Tai ‘ﬂ\_/,_ —H—‘

Q@ | Tai

Q
Ve S

(@ ‘ (b) ‘
Hinh 11.7: Mach cong suat day kéo (a) dung ngudn déi (b) dung nguén don

b) Céng suit ra

Cong suat ra lay trén tai Ry c6 thé dugc tinh:

2
P _ VL(rms)
o(AC) — R

L

Tinh theo dién &p dinh:

2

_ Vi

P -
0(AC) 2RL

Tinh theo dién ap dinh-dinh:

2
_ Vip-p

P —
0(AC) SRL

¢) Cong suit tiéu tin trong transistor cong suit
Cong suit tiéu tan trong 2 transistor:

P. P

PzQ = Yiipo) T Yocao)

Vay cong suat ti€u tan trong moi transistor cong suat:

10
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P :P2_Q
¢ 2
d) Hiéu suit
P v. /2R
n% = —=100% = —Ho—=.100%
Pi(DC) Vee {'I(p)}
T
. _ Vi
Vii [, = Rp
L
A%
Nén: 1% == -2 100% (11.21)
4 V.

- Hiéu suit t6i da ciia mach cong suit loai B:
Tur cong thirc tinh hi¢u suét ctiia mach (11.21), véi tri tbi da cua Vi(p) 12 Ve nén
hiéu suét t6i da la:

n%:§.100%278,54% (11.22)

Hodc c6 thé tinh hi€u suat to61 da cua mach cong suat loai B nhu sau:

Cong suit ra s& t6i da khi vip) =Vec

Ve
Suy ra: Po(AC)max = 2R,
N v Ve _ Ve
Ngoai ra ta co: I, = suy ra I(p) = R_
L L
T d6 . A.d 1a de binh L T _ 2 _ZVCC
u do suy ra tr1 to1 da cua dong trung binh la: oOmx = Lo ="
T R,
Tri tdi da cua cong suét ngd vao: P pe i = Voo ioe)ma
2V 2V2
. _ CC _ CC
Suy ra: P pcymax = Vee = =
T R, R,

Hi¢u suat to1 da cia mach cong suat loai B la:

n% = Futaomn g0 = Vee /2Ry

2
i(DC) max CcC TERL

.100% = 43100%:78,54% (11.23)

11
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Nhin xét: ta thiy rang hiéu suit tdi da ciia mach cong suét loai B (78,54%) 16n hon so

v6i hiéu suit tdi da ciia mach cong suit loai A (25%).

11.4 Dang mach cong suit loai B

Trong phén nay ta khao sat mot sb dang mach cong suét loai B thong dung.
Tin hiéu vao c6 dang hinh sin s& cung cép cho 2 tang cong suat khac nhau. Néu tin hiéu
vao 1a hai tin hiéu sin nguoc pha, 2 ting cong suat giéng hét nhau duoc ding, mdi tang
hoat dong & mot ban ky cua tin hi¢u. Néu tin hiéu vao chi c6 mét tin hiéu sin, phai dung 2
transistor cong suit khac loai: mét NPN hoat dong ¢ ban ky duong va mdt PNP hoat
dong ¢ ban ky am.

Pé tao dugc 2 tin hiéu nguge pha & ngd vao (nhung cung bién dd) co thé ding
bién thé c6 diém gitra (bién thé dao pha), hodc dung transistor mic thanh mach khuéch

dai c6 d0 loi dién ap bﬁng 1 nhu so d6 sau:

Vee
Ar in hidu vao R
ting cdng (132 [\ Tin hie
2 C in hiéu
suat g — - Agz_il v }Ve‘lo tang
- ZAU' HQ_ /\\/ cong suat
(a) (b)

Hinh 11.8: Mach tao 2 tin hi¢u nguoc pha

(a) Dung bién thé c6 diém giita (b) dung transistor mac thanh mach khuéch dai

11.4.1 Mach khuéch dai cong suit diy kéo lién lac bing bién ap

Trong mach khuéch dai cong suét loai B, transistor s& diéu khién dong dién & mdi
ntra chu ky cuaa tin hi¢u. Dé thu duge ca chu ky tin hi€u ra, thi can sir dung 2 transistor,
mdi transistor dugc st dung & mdi nira chu ky khac nhau cua tin hiéu, sy van hanh két

hop s€ cho ra chu ky déy du cua tin hiéu va mach dién trén duoc goi la mach khuéch dai

12
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cong suat day kéo. So dd khéi cua mach khuéch dai cong suat day kéo duoc trinh bay

trong hinh sau:

BAN
MACH

A

BAN
MACH

KET | Y /\
HOP \\//

A 4

Hinh 11.9: So d6 khéi mach khuéch dai cong suat day kéo

So d6 mach khuéch dai cong suit day kéo song song dung bién ap duogc trinh bay

trong hinh sau. Mach di¢n gém c6: 2 transisstor T va T, 2 bién ap BA: va BAo, cac dién

tré Ri, Ry, R¢ va nguon cung cap Ue.

BA;

W

:

Hinh 11.10: So d6 mach khuéch dai cong sudt day kéo

Trong do:

- Tiva T2 13 hai BJT cung loai NPN c6 tham sé gidng hét nhau (Bl = p2 = B) 1a

thanh phﬁn tich cuc trong mach, lam nhiém vu khuéch dai.

13
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Bién 4p BAi: c6 hai ntra cudn thir cap bang nhau, c6 nhi€ém vu tao ra hai dién ap

nguogc pha dé kich thich cho Tiva T,

- Bién 4ap BAa: c6 hai nira cudn so cap Wz va Wa, bang nhau: dé lay ra trén W,
dién &p & ca 2 nua chu ky.

- Ry vaRy: 13 hai dién tr¢ dinh thién cho Ty va T2, néu mach lam viée & ché do B thi
chi can mic Ry

- Ry la dién tro tai, dién ap ldy ra chinh 1a syt 4p trén R,

- Uc: la ngudn dién cung cap cho mach lam viéc

a) Nguyén 1y hoat dong ciia mach khuéch dai cong suit day kéo:

Khi khong ¢6 tin hiéu vao, dién ap trén cuc B cua T1,T2 so véi cuc E cua ching
déu bang khong (Upri va Ugg), dién ap ra tai bang khong. Khi ¢ tin hiéu vao, gia thiét
tin hi¢u vao c6 dang hinh sin, do cach ciu tao cua bién ap BA1 nén ¢ 2 cudn thu cép cua

no s€ co6 hai ntra dién ap co6 bién do bang nhau nhung ngugc pha nhau.

R
_________ _‘:I.........

Uyt 4 )
BAz Uge:®) PR SN—"] "
g/_\é 1

- W, “R, U, § }

/\/ Uges(1) | )

A : E E i
Hinh 11.11

O nura chu ky duong cua tin hiéu vao, 2 cudn thir cap ctia BA; s& ¢6 hai nira dién

ap co bién do bang nhau nhung ngugc pha nhau dit vao Ti va T» 1am T dan, T2 ngung.

14
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v

R
.......... ey
B U ;
UBE1I(1)
A
t
W2 []Rt Ur >
Uged(t) : :
A i i
\ 7 E E :

Hinh 11.12

T thuc hién khuéch dai cong suit, trong mach cuc thu cua T ¢c6 dong xoay chiéu

Ici chay tir : +Ucc — W21 — CE cua Ti1— -Ucc

R;
__________ |:]-.-.--,--
L4 ;
By ; BA; UBa{(t)
A ' !
W »
Ugealt
B W w, ]Rt Uy e
Wgzg t‘
\/

_// um(t)I/\E t

Hinh11.13

Do céu tao cua bién ap BA> nén Ic; cdm trng sang W» lam cho trén W> sinh ra mét
suat dién dong cadm Ung, trén R c6 dong di¢n Ir; chay qua, dau ra ta nhan dugc mot dién

ap 0 ban chu ky duong. Trén tai ta c6 nura song dién ap duong.

15
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U, (1) T t

UBE!kt)

4

Uged(t)

A

ic(t) 4

BA; ; .
icZ(t) A : :

IRt
W, []Rt Ur Ut 4

\l\:
v

Hinh 11.14
Khi tin hiéu vao & nira chu ky am thi trén cudn thir cap BA; dién 4p d6i dau dan
dén T, ngung, T dan. T> thuc hién khuéch dai cong suat, trong mach cuc thu cta Tz c6

dong xoay chiéu Icz chay tir : +Ucc — W22 — CE ciia To— -Ucc

Uy(t) T/\ t

UBE;h) : :
A ' :
i Lt
Uge2(1) : E
A ' :
/\ t
R, ic1(t) &
""""""" '{:"""'" t
BAQ ic2(t) A
./ : ! ‘
7 : —>
U) 4
Oy W, ]Rt U, g g
v >
-+
Hinh 11.15

16
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Do cau tao cua bién 4p BA> nén Iz cdm ing sang W» lam cho trén W sinh ra mot
suat dién dong cam ng, trén R; c6 dong chay qua, dau ra ta nhan dugc mot dién ap ¢ ban
chu ky am. Trén tai ta c6 nura song di¢n ap am.

Uu(®) t

= === *
Uge:(t) : |
| i t
Uged(t) : i
R E i '
== I [T ! ies(t)

BA, E —

g 20 t

W, |l[Re | U YO

|Rt t

3

Hinh 11.16

Nhu vay qua trinh khuéch dai duoc thuc hién theo hai nira chu ky cua tin hi¢u vao,
nta chu ky dau T 1am viéc, nira chu ky sau T2 1am viéc, ¢t nhu vy hai transistor thay

nhau lam viéc, trén tai ta nhan dugc tin hiéu c6 da chu ky va duoc khuéch dai 1én K 1an.

Uy(® t
/-\ b

v |

Uge:lt) ; :
bt

Uged(t) .
/\ t

ie1(t)

icz (1)

Ui

Hinh 11.17
17
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Nhdn xét:

- Uu diém:

+ O ché d6 tinh (DC): cac bién ap BA1 va BA2 cach ly nén céc transistor T1, T2

khong dugc phan cuc DC trude, do d6 ton hao DC khong dang ké, dan dén khong

tiéu thy dong do ngudn cung cip.

+ Hiéu suat cua mach cao (= 78,5 %), do mdi transistor 1am viéc & mot ban ky tin

hiéu vao nén mach co thé hoat dong voi tin hiéu c6 bién do 16n, cong suit trén tai

cua mach lon.

- Khuyét diém:

+ Bién ap cong kénh, yéu cau tinh dbi xtig cao, gia thanh cao

+ Méo xuyén tam 16n khi tin hi¢u vao nho

Mic du mach khuéch dai cong suét loai B cho hiéu suét cao hon nhiéu mach
khuéch dai cong suit loai A, nhung tin hi€u ra bi méo, dac biét khi mirc tin hi¢u vao nhé
tin hi€u ra s€ bi méo xuyén tam (crossover distortion). Hién tugng méo xuyén tam nay do
dic tuyén ngd vao Ip; va Ipy co vung phi tuyén véi gia tri dién ap tir 0 dén 0,7V (ddi véi
transistor Silicon). Pé khac phuc hién twong méo nay thudng mic vao cuc ciia Vae cua
hai transistor cac Diode dé doi dong vao Ip» sang 1,4V (nhu trong hinh sau). Vi vay
khuéch dao cong suit loai B chi dugc str dung trong nhitng mach khuéch dai cong sudt

khong can céc thong tin & vung ké can tam.

Hinh 11.18: Hién tugng méo xuyén tam
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Khuéch dai cong sudt

Mach khuéch dai cong suit ddy kéo ghép bién ap thuong dugc st dung 1am ting
khuéch dai cubi trudc khi dua t6i tai 14 loa trong bo khuéch dai 4m thanh (dai tan cong

thc 20Hz — 20kHz).

Magp hoi
tiép
Micro " Tién Khuéch EQ Kich Khuéch
_ khuéch —*  dai » va [ cong [ dai
Line —  gji dién ap am lwong suat cong suéat
A A A A A
L Loa
Khdi
nguon

Hinh 11.19: Ung dung mach khuéch dai cong suat day kéo ghép bién ap

11.4.2 Mach khuéch dai cong suat kiéu doi xirng-bo tic

Mach chi c6 mét tin hidu & ngd vao nén phai dung hai transistor cong suat khac
loai: mét NPN va mot PNP. Khi tin hiéu 4p vao cuc nén cua hai transistor, ban ky duong
lam cho transistor NPN dan dién, ban ky am lam cho transistor PNP dan dién. Tin hiéu

nhan dugc trén tai la ca chu ky.

__|__+ch
ke '
A— i W,
P%IP (o -VCCE

Hinh 11.20: Mach cong suat kiéu d6i xirmg-bd tuc

19



Khuéch dai cong sudt

AON I:: —L"\fcm AYL

AE |—_6© i I

Qa ( E > T Veea t
AOFF

Hinh 11.21: Ban ky duong —Q1 din, Q2 ngung

v

\/ OFF —I—"V A

AT 51 S
— W

Sy mel Vo

Hinh 11.22: Ban ky am —Q1 ngung, Q2 dan

Ciing gidng nhu mach dung bién thé, mach cong suat khong dung bién thé mac nhu trén
vép phai sy bién dang cross-over do phan cuc chan B bang 0V. Dé khic phuc, nguoi ta
cling phan cuc mdi cho cac chan B mot dién ap nho (duong dbi voi transistor NPN va am

ddi véi transistor PNP). Dé 6n dinh nhiét, ¢ 2 chan E cling duoc mic thém hai dién tré

nho.
56002
_I_APVCCI
Q
10 % B,
AT 1 =

10 -_ _

Q2 VCCQ

5600

Hinh 11.23: Mach d6i xﬁ’ng-bé tuc loai AB
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Khuéch dai cong sudt

Trong thuc té, dé ting cong sudt cua mach, ngudi ta thuong dung cic cip
Darlington dugc mé ta ¢ hinh sau.

5600
—\\V———1 Datlington
+

— 20w

1Q
40pF

vi— 2
10 =
Darlingto i

4/\/\,—, .20
s600 /'f i 4-6Q2
Tal AC khi chwa ndl loa

Hinh 11.24: Mach KBCS dung 2 cap Darlington
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Khuéch dai cong sudt

Bai tap - Khuéch dai cong suit

Cau 1: Cho mach khuéch dai cong suit loai A nhu hinh bén dudi, biét rﬁng tin hiéu séng
sin dinh—dinh Vcgpp) = 8V, Re= 16KQ, Rc = 80Q. Xac dinh cong sut vao, cong suit ra
va hiéu suét ctiia mach.

Vee= +16V

Re

Cau 2: Cho mach khuéch dai cong suat loai A nhu hinh bén duéi, biét rang khi c6 tin hiéu
& ngd vao dong Ig s€ dao dong vdi bién do dinh 1a 10mA (hay Igp=10mA). Tinh cong
suat vao, cong suat ra va hi¢u suat cua mach.

Vi

Cau 3: Cho mach khuéch dai cong suét loai A nhu sau, véi Vee=12V, Reg=2k Q, Rc=20Q.
Str dung transistor loai Si vo1 Vee=0,7V va =25.

\ Vee
Rs \g §Rc
[ | ;171 B =25/Si
[+
/7

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

b) Tin hiéu AC ngd vao tao ra dong dién tai cuc B bang SmA dinh (hay Ipp=5mA). Xac
dinh dong dién dinh ngo ra tai cuc C (dong dién Ic(p)).

c¢) Tinh hi¢u suat ctia mach khuéch dai.
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Khuéch dai cong sudt

Cau 4: Cho mach khuéch dai cong suit twong tu nhu cau 3. Néu giam bién do dong tin
hiéu vao con 3mA.

a) Tinh hi¢u suit ciia mach khuéch dai.

b) Nhan xét hiéu suét cia mach khi bién d6 tin hiéu véao giam.

Cau 5: Cho mach khuéch dai cong suit loai B véi bién d6 dién ap dinh trén tai vip)=20V,
dién tré tai Ri=16Q, Vcc=30V.

a) Tinh hiéu suét cua mach khuéch dai.

b) Cong suét tiéu tan trén mdi transistor

Cau 6: Cho mach khuéch dai cong suit loai B, transistor ghép day kéo dung bién ap co
dong dinh qua tai la 4A va dién ap dinh ¢ ngo ra moi transistor la 12V. Nguén cung cap
1a 24V, ty s6 vong ctia bién ap 1:1. Gia st bo qua céc ton hao day quan ciia cic bién ap.
Hay tim:

a) Cong suat ra ldy trén tai

b) Cong suét trung binh duoc cung cap tir nguén DC

c¢) Cong suat tidu tan trén moi transistor

d) Hiéu suit ciia mach trong truong hop nay

e) Gia st dién trd tai Rp=8Q, tinh cong suat ra t6i da ldy trén tai
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Khuéch dai cong sudt

Phu luc

A. Tinh toan gia tri RMS d6i v6i dang séng Since

Trong cac thiét bi do dién c6 nhiéu cach lay gia tri nhu :

- Gia tri thyc (True RMS - Root mean square)

- Gia tri trung binh (avg)

- Gia tri dinh (peak)

- Gia tri dinh-dinh (peak-peak)
Trong d6 gi4 tri True RMS 14 mot tham s dé tinh toan, so sanh, danh gia cia mot tin hiéu xoay
chiéu. Véi mdi dang tin hiéu khac nhau tinh toan tham s RMS khéc nhau. Nhiéu thiét bi do
luong tinh toan Rms thong qua tham sé Vavg, Vpp, Vp nhung chi chinh xac d6i v6i tin hiéu c6
hinh Since.

Xét mot tin hiéu Sin nhu sau :

V,

P

IS — —
o° 920° 180° 270° 360°

Ta co:
Vp : dién ap tirc thoi 16n nhat duoc tinh tir diém gbc 0 dén bién d6 dwong +Vp. Nhu hinh
trén thi 1a 0->+Vp.
Vpp : la dién ap dugc tinh giira dinh duong va dinh am ciia dang séng. N6 chinh 1a tong
dién ap ctia hai mirc duong va 4m so véi diém 0. Vpp = (-Vp->0) + (0->+Vp). Néu tin hiéu song
khong c6 mic am thi Vp=Vpp.
Vavg : 1a murc dién 4p trung binh cua dang song. Pay chinh 1a mic dién ap dugce dan déu
trong mot chu ky. Poi véi song sin ¢6 hai mién 4m duong thi dién 4p trung binh ¢ mién dwong

bang mién am.
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Khuéch dai cong sudt

Vrms : DPuogc viét tit Root mean square tirc 1a Can bac hai cta trung binh cac binh
phuong. Trong thyc té gid tri nay dugc goi 1a gia tri hiéu dung hay gié tri thuec.
a) Poi v6i dang song hinh since

V,

P

-V | | ¥ |
° I I | T

o° 90° 180° 270° 360°

Gia tri dién &p True Rms dugc tinh toan theo Vp, Vpp, Vavg nhu sau:

Vrms :E:0,7O7*Vp

NG

Vrms = Vpp =0,353*Vpp

242

_ m Vavg
2

Gia tri dong dién True Rms dugc tinh todn theo dong dién Ip, Ipp, lavg (hay Ipc):

Vrms

=1.110* Vavg

frms = —2 = 0,707 *Ip

V2

rms = PP — 0,353 * Ipp

242

frms = Z 1Y€ _ 1 110* fave

2 \2

b) Pbi véi dang séng vudng c6 dd rong 50%

Lo} e _

,Vp
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Khuéch dai cong sudt

Tri s6 rms va avg dugc tinh nhu sau :
Vrms = Vp
Vavg = Vp

¢) Doi voi dang séng tam giac, rang cwa.

v‘b

N Pl t

Tri s6 rms va avg dugc tinh nhu sau :
Vrms = Vp/~/3 =0.557 * Vp
Vavg =0.5 *Vp

d) Pdi v6i dang séng xung vudng bién ddi
A

Vp

Time

Ta c6 dg rong xung D = t/T, v&i t 1a thoi gian cua suon duong, T 1a chu ky.
Tri s6 rms va avg dugc tinh nhu sau :

Vrms = Vp* \/B

Vavg = Vp *D
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