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LOT NOI PAU

Trong linh vire Pién t& dan dung, Mdy khuéch am (Ampl)
dudge xem & mdn hoc ciin ban quan trong nhat, Hau hét cic chudng
rinh dio tgo ngdnh Pién (¢ vién thong, Bién uf din dung déu x&p
mdn hoe nay diu tién trong phin cde mon k§ thudt chuyén nganh.

Hién nay trén thi ruding sdch k¥ thuat dién uf di cé mot vai
quy€n gido trinh Mdy khuéch am nhung thudng ¢6 néi dung hep va

khong sdu, chi thich hgp cho cdc 1dp dao tao ngdn han hay cdc Idp
Trung cdp nghé.

Chiing 16i bién soan gido trinh “Mdy khu€ch am transistor
va IC” ¢ ndi dung réng va mudc dg 1y ludn twong ddi sdu hon nhim
phuc vu cho vige gidng day & nhiéu bac dao tao khdc nhau, dong:,
thai 1a tai liéu tham khdo cho cde d6i tugng mudn tim hidu sau vé
miy kKhu¢ch dm nhu k§ su, gidng vién, k§ thudt vién, cong nhian
lanh nghé. Pic biét trong gido trinh ¢d gidi thi€u va phin tich kha
chi ti€t v& Ampli Karaoke 13 loai thi€t dién tt dan dung rat phd
bi€n ma hiu nhy moi gia dinh déu ¢4.

Tdt ¢ sg d6 mach trong gido trinh déu duge phin tich
nguyén Iy, tinh todn trang thdi tinh va dong rat chi Gét s& gitp ich
rdt nhiéu cho viée khio sdt, lprap hay stra chita,

Hy vong gido trinh ndy sé& 1a mot tai liéu k¥ thudt dién oy
hitu ich cho c¢dc gido vién cling nhu ban hoc sinh/ sinh vién nganh
bién n.

Rat mong nhin duge nhidu y kign déng gép dé sdach duge
hoin thién han trong ldn tdi bin sau.

TP.HCM, ngay 07 thdng 10 nim 2009
Téc gid
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CHUONG 1

TONG QUAN VE MAY KHUECH AM

§1.1- DPAI CUONG

B¢ ti€ng n6i, ti€ng hdt cia mot ngudi ma rit nhidu ngudi ¢o
thé cidm nhin dude cting ldc thi ¢dn ¢6 bd khuéch dai Am thanh. Bo
khu€ch dai dm thanh (thutng goi tit la Ampli — do tir Amplifier) L
mot thi€t bi dién tir din dung khi phd bign va rit da dung.

Tuy yéu ciu vé cong sudt va chit lugng ma Ampli ¢6 ciu
tric va sa d6 khdc nhau, tuy nhién Ampli thudng ¢6 sg dd khdi co
bdn nhu hinh 1.1.

Mg,

l:)_> khuéch dui

Khai tién

Khdi trén

Khdi chon loc

Khdi

> am *  Amsdc » khuéch dai|—p
Micro (Mixen (Tone) ¢Ong suft
Music 1 Loa
C
o—

Line in/CD

Hinh |.1: S d6 khai Ampli

Trong s d, micro ¢6 nhiém vu ddi tir am thanh ra dong
dién xoay chi¢u am tin, loa ¢6 nhiém vu newdc lai 13 a8; dong dién
xoay chi¢u Am tdn ra am thanh. Micro va loa con dudce goi chung
ten ta linh kién dién thanh.

Khot tién khu€ch dai micro (Pre-ampli) ¢6 do khuéch dai tor
vai chuc d€n vai wiim 1an, khuéceh dai tin hiéu rit nhd sau micro tif
varmV I&n vl trdim mV dén 1V.



Miiy Khudch dm transistor v 1C Nuuvén Tin Phude

Khai trdén dm cd the nhin cung lice nhicu tin hic¢ua & nhicu
ned nhua: music. line in/CH ¢d bicn 3§ vin trdim mV dén 1V trdn
chung vdi tin hic¢u of micro dd duge khuéceh dai,

Khat chon loe dm sie, ¢on goi 1 mach trdm bong, oo tde
dung chon lua mue d& am thanh wam bong ra loa theo sd thich cta
nuudi nghe,

Khdi khudch dai ¢dng sudit (Main Ampliy 14 mach ¢ d
Khuéeh dai ldn nhit, vira khuceh dai dién ddp vita khuéch dai dong
JICH Am an 1En thid Idn A¢ dta dén foa cho ra Am thanh.

Nhitng Ampli ¢ chit Iudng cao dong cho &m nhace con c6
cac mych phu g dic biét nlur Echo  (Repeat,  Delayy,
Mona/Sterco, Surround ..

$1.2- LINH KIEN DIEN THANH
1. Micro dién dong

Micro 1 loar thict i dién wr ding dé doi chin ddng am
thanh ra dong dién xoay chicu (¢on got 1a tin hi¢u dm tan} Micro
com ¢d $én khide 14 hinh kién dién thanh, dine d¢ doi dm thanh ra
dong dicn.

VE cdu wo, micro 2dm ¢d mdt mang rung lam hing
polystirol ¢é pin mGt ong dily nhing dit ndim trong W wudng cla
mot nam chiam vinh cou.

Kht ¢ chin ddng dm thanh tic ddng vio mang rung cla
micro thi cudn diy s€ dao ddng trong W truding cua nam chiam. Lic
do,r thong gqua cudn day thay doi v codn ddy s€ cdm dng cho ra
dong dién xoay chi¢u, Dong dién xoay chi¢u nay do dm thanh tao
ra nén goi 1d dénye dién dm tdn.

Dong dién im in do micro o ra ¢d bicn dd oy thudc
cuding dd dm thanh tde ddng vio micro jdn hay nhod, tin s6 cu
domg didén wy thude vio dm diéu bong hay trhm.

Micro ¢ cace dac tinh sau:



Chuong | Tong quan v mdy khuéch im

- B0 nhay mV/pbar 3 tin s6 (= 1kHz

- Dily tin sO 50 Hz + 15kHz

- Tong wd: micro ¢b Gng wd hip tr 2006 dén 600€, Wiy
G cao Wr 2k dén 20k,

2. Loa dién ddng

Loa 10 thiét b dién tt dong dé ddr dong dién dm tin ra chin
ddng am thanh, Loa cOng dwese goi 1a linh kién dién thanh,

VE Cdu o, Toa ghm ed mdt nam chim vinh ctu d& o ra tir
trucing déu, mot cudn diy duge dit niim wong W rudng cla nam
chim va cudn diy duge gin dinh vdi mang loa, mang loa ¢o dane
hinh nén lam bing loai gily dac biét. Cudn day ¢d thé rung dong
trong (0 rudng cua nam chim.

Khi cd dong di¢n am tin vao cudn diy o, cudn diy ¢ tao
ric e trdeing tie dung 1En wr ruting cua nam cham vinh cdu sinh ra
e dicn wr hat bay day cudn day Kim rung mian loa v tao ra cide
chin ddng am thanh lan truyén wong khong khi. Am thanh do loa
phdt ra Idn hay nhd L do dong dién dm tan viio cudo diay manh hay
y&u. dm di¢u trdm hay bong 11 do dong dicn dm 1an ¢6 tin 0 thip
hay cuao.

Loa cd cae dac tinh sau:

- Tong trd: thuGng 10 40, 80, 160, 32Q

- Cong sudt dinh nude: W vai wedm oW dEn vai wim W,

-Ddy tn lom vige:

e Loa trim (wooler): mang loa ¢é khéi niing lwsng nang

v platra cde Am tedm Gin 8O W 20Hz + 10001H 2,

e Loa bong (tweetery: dang ¢oi, mang Kim loui chuyén

phit ra im bong tan s& wr 3kHz + 15kHz.

e Loda trung binh (mid range) ron hay dep, mang gifty phdt

ra cde tin so e 200H 7 = 10H 7.

Y



Midy khufch dm transistor va IC Nguyén Tin Phude

nam cham

!: + mang loa
.

cubn day

|

- cubn diy

mang run

Hinh 1.2: Cdu tao cia micré va loa

§1.3- VAN DPE PO BIEN PO CUA AM TAN

Trong k¥ thuit dién wf, d€ do d6 khuéch dai ctia mach dién
wr, dip tng bién dd clia mach loc .. ngudi ta thudng dung don vi
deciBel (dB; 1deciBel = 0,1Bel).

PE€ do bién 46 Am tan, ngudi ta cling ding don vi ndy va qui
dinh dién ré tdi ¢ tri 0 13 600Q.

D&i véi ngd vao clia mach, n€u mudn tinh theo don vi nay
cling phai cé tong trd 12 600Q.

P
P, §)
— ) g
_...l 10
| Py
\'g D Vo Tai
6(}(}Q 6000
e

Hinh 1.3: Qui dinh tdi va tdng trd vio

Bon vi dB duge dinh nghia: “Né&u ¢6 ¢ong suiit P = ImW ra
teén dién trd tii R = 6000 thi dién dp Am tin trén t3i 13 0 dB ™.

10



Chuong | TOng quan v& miy khulch im

Ta ¢é ¢Ong thie: P=RI’ :%

Suy ra: U’ = PR hay U= JPR
Nhwviy: U =+10".600 = 0,775V = 04B
Trudng hdp tinh gin ding thi ¢6 thé qui tron 1V = 0dB.
b6 khuéch dai cdng sudt duge tinh theo cong thie:

P

A, =2
P

!

Ngudi ta cim nhin dm thanh khdng ti 18 tuyén tinh theo
cong sult ma theo ham logarit thip phan.

B0 khuéch dai tinh theo dB fa:

P
A, (dB)=10log <L (toglO=1; logl = 0)

P,
Uy
R U’

= A,(dB)=10log—<- =10log —2: (do Ro=R))
uv,” U,
R!

U,y U
= A (dBy=10logl =2 | =20lpg—<
p (UB) g[U ] gU

{ !

Trén cde thict bi thu phdt Am tin, ngudi ta khong ghi don vi
a Volt ma ghi 12 dB (véi ngd vao Uy = 1V = 0dB).

Thi du:

-Néuco: Up=1V = Ap=0dB
-Néuceo: U= 10V = Ap=+20dB
-Né&ucod: Up= 100V = Ap = +40dB
-NEueo: Up=0,1V = Ap=-20dB
-NEu ¢o: Up=0,01V = Ap=-40dB

11



Miav khudeh dm wansistor vi 1€ Nauycn Tan Plurdc

$1.4- PAC TRUNG CO BAN CUA MACH KHUECH DAY

Mach khudeh dad ¢o ky hi¢u nhu hinh 1.1, Nang fudng & ngo
vao va ngo ra thudng dude goi [ tin hico vio victin hicu ra. Tin hicu
vio v U hicu ra e (he § dang dién dp hay cutimyg o dong dicn v
Juge ky m¢u la Vo, Vo hay L[ .

Y vV ,
I iI D 1 :a

Hinh [.4: Ky bi¢u cia much khuéch duyi

Nhimg die trimg cd bdn cda mach tién khuéeh dai am tan:
- HE S0 khucceh dai A (dB)

- Bactinh truyén dat tin s v die tinh pha

- BPic tinh hién db

- D& ddng va nute nhicu

- Néo phi wyén.

1. H¢ s6 khu&eh dai A (dB)

H¢ s& khueh dgi dién dp etia mych dude dinh nghia:

Trong vicée chudn héa, do khuéeh dai thuang duge tinh theo
don v dB bdi cong thide:

2

- {
A (dB) =101pg -~
j;‘

(loglo=1;logl =0

;



Churng | Tong quan vE muly khufceh im

(';.fi_
S I
- A AdBY = 10log —%- = 10log —=- o Ry=Ryp
) (,ylr_ ("Fl.lh
R,
Uy U
= AL dB)y =10 lng( [ :” = 20log f”
N &

2. Pic tinh truyén dat

HE sO khudeh dai dién dp Ay thuding dude tinh & (An so
chuin ctia dm tan 1alkIiz, trong khi dic tinh truyén dat mo dany
tin hi¢u ra theo tn hidu vio trong sudt dii 4m Gin (tr 20t dén
20K117y v duge bicu thi bing hé s§ truyén dat K.

HE <0 truyén dgt K duge tinh bing 0 & gitfa dO 1o G 1an sO
dung xeny XEU A vl do 101 G tan s& chuin (1kH2) A,

A

K="
A

Hav  A(dB)=20log K

Mco dang tin hi¢u do bicn do ra khong déu trong suot dii
tin, goi 1 mdéo tan 56, dude tinh biing dB. Mdco dang 1in hic¢u do sty
dich phatin hiéuo ra, goi la méo pha.

¢

W

45"

50"

te

-
i

Hoinh 1.5 Bdp tng bién 4o 1Tinh 1.6: Pdpang pha

Surmeéo pha thuding xdy ra G ving thn 6 thdp v vine (n so
o,



Miy khuéch dm transistor vi IC Nguyén Tan Phudc

Hai loai méo wrén xdy ra wén cde linh kién wyén tinh duge
goi chung 13 méo tuyén tinh.

3. Dic tinh bién dj - Dii dong — Nhiéu

Bic tinh bién d6 cda mach khuéch dai [a quan hé gitta dién
apra theo dién dp vao (V /V)).

Einh v& 2.4 cho thiy néu dicn dp vio Vinhd dudi muc Vi,
thi s& ¢d nhicu xudt hi¢n & ngd ra. Pham vi lam viée 8t nhit cha
mach khu€ch dai 12 dogn tuyén tinh. Néu dién dp vio V; vudt qua
MOC Vi thi s€ ¢6 hién widng qud 1l ngd vio va gy ra méo dang
tin hiéu,

Nhiéu trong trudng hop niy Ja nhidu ndi eha finh kién dién
W phi tuy&a v nhicu tap am ohi¢t,

Vn »

<y

Vimin Vim;lx

Hinh 1.7: Bic tinh bién dd

Ti sO gitta dién dp vio cye dai v cue téu goi 13 dii dong
cua tin hi¢u theo dinh nghia:

2.
)") _ LY

N r
Frun



Chudny 1 Téng quan v& mdy khudch dm

Cd tinh theo don vi dB:
Ds (dB) = 20log Dy

Nhu vdy: dé tednh bi nhiéu & ngd ra va tin hiéu bi méo dung.
ddi dong cla mach khuéch dai phiti biing hay 1dn hon ddi dong ctia
tinn hicéu vio.

Vo
D, z—" ya  Da(dB)=20log Dy

4. Méo phi tuyén

Mco phi tuyén ld do cde dic tuy€n ngd vao vi ra cla linh
ki¢n dién 1t khong thing.

Khi mach khu€ch dai phi tuyén s& lam méo dang tin hi¢u
hinh sin Gned vio v ngd ra s& xudl hi¢n nhidu hai (hoa tin) bic
cuo ¢ bién dd I6n. Mco séng hdi duge biéu thi biing hé s& song hid
Kp v ¢d thé tinh theo dién dp hay dong dién, dan vi tinh biing %.

P V/":] +f 1 o

P

I - -
Hay: KN, = v . k

i

Thong thuding mco haicho phép tir 5-7%. Ampli chat ugng
cae thi i 1-24%,

,_.
LA



CHUONG 2
MACH TIiEN KHUECH PAT AM TAN

. S R ]
$2.1- BA1 CUONG

Neudn tin hig¢u dm an thudng 1o micro, dau wr, dao dia
nén oo bicn 46 cat nho khodng vat mV aén vii chue mV. Tin hicu
niy can dige Khuceh dai 160 did I khodng 1V e khi dua vao
cde mach xa 1y, chon loc hay dicu ¢hé,

Muych tién Khudeh dai dm @dn thudng ditng transistor g
not hay cic mach khuCch dai thudt win chuyén dimg, MO 50
trudng hop ditng transistor truding wng dé ¢6 10ng 1 ned vio [3n.

Transistor I linh ki¢n phi tuy¢n nhung khi xét trong pham vi
bicn thi¢n nhd thi mie do phi wyén dnh hudng khong 1dn nén ¢6
the xem nhu mach wyén tinh, Trong cie mach khuGeh dai tin hicu
nho. transistor duge vE thinh mach twdng dwdng gdm ¢d cic dién
et va npuon dong dign dé ¢d the tinh odn va philn tch nguyén 1y
theo 1y thuy&t eda mach tuyén tinh,

Mach tién khuceh dai ¢6 yéu ciiu khu€ch dai trung thue tin
hi¢u ¢d bicn do nhdé néo duge chon kicu khucch dai hang A.

$2.2- KHUECH DATHANG A

Trén dic luyé’n ngd vao Ly/Vige cla ransistor. mach Khuéeh
dat hang A ¢o dicm hogt dong tinh Q & Khodng wilta cla dic luyén
vt Vi = 07V (ransistor Sty v Vg = 0.2V (ransistor Ge), Khi
transistor nhin tn hi¢u xoay chicu & cue B, dong dicn [ s¢ thay doi
theo tin hi¢u xoay chiGu nay (hinh 2. 14).

Teen dae wyén ra 1/Ve, clda trunsistor, mach kKhucch RE
hing A o6 diém hoat ddng inh Q & it dudnge tal vil V. =
12V e K 1y thay 80 theo tin hidu xoay chiu s¢ 1am cho dong
Jien L thay d0 v kéo theo dien dp Ve chng thay ddi thinh 2. 1h).

16



Chuong 2 Mach tién khu€eh dai dm tin

7
’
’
I( / ¢
& s ’
’
L4 ’
’ 4 /
/ + - e
P ’
PR T ’ 7
L 4 Vi
’ / 7
' I r
£z
\9’ 7’
: ’ /
: : 4
i ’ . v
i \// duding tii
A S T N .
FE PO :
0 121V Veo Ve

VL'L'

Hinh 2.1b: Bic tuy€n ngd ra & hang A

17



Miy khu€ch dm transistor va IC Nguyén Tin Phudc

Cdc dic diém clia mach khuéch dai hang A
- Khuéch dai trung thure tin hi€u xoay chic¢u (khuéch dai duge
cd hai bin k¥ cda tin hi¢u xoay chiéu hinh sin).

- Diing cho cic mach khu&ch dai tin hiéu ¢ bién dd nhd.

$2.3- TIEN KHUE CH PA1 DUNG TRANSISTOR

1. Mach tién khuéch dai diing 1 transistor

+12V

Hinh 2.2: Mach tién khu¢ch dai dong | transistor

Trong gido trinh “Linh kién dién (i~ chuong 8 ¢6 hudng din
¢dch tinh trang thdi tinh va trang thdi déng cda cdc mach khuéch
dai diang transistor nho hinh 2.2,

Tinh do khuéeh dai cita mach:

a) PG khnéceh dai dong dién:

D4 khuéch dai dong dién 1a i s0 gifta dong dién xoay chieu
3 ngd ra v ngd vao.

AL, A

2o e L p_qpo
A, AL, h

7

A‘f

h) Bo khiwéeh dai dién dp:



Chuong 2 Mach tién khufch dai dm in

Do khuéch dat dién dp 13 0 s& gilta dién dp xoay chicu d
ngo ra va ngd vio,
Xétdo khueh dai dién dp riéng cda transistor:
_AV, AV, _V f

£ i " ~ 4 4
G == — = - (dau trir (-) chi dido pha)
o A I/f 'ﬁ I/.H vh.‘* i.’! rf
i R, R.
A, :_/_—h_f-_:_/}_f
I, 1 ¥

2,510°

Thay 88 vio 12 ¢o: Avy = -100 x - =- 166 lin
O.

PPN

Dau (-) wrong ¢ong thite ¢d y nghia 1o tin hiGu & ngd ra va
ngd vao ddo pha nhau.

N¢etdo khuceh dai dico dp chuny cia mach.

Lo te Ve K
o L”.\' l: i/.\‘
R
Tadicsg: V= V,o——
"R+ R,
I R
Suy ra: el =
l:\- e;‘ + R.\'
Tl 10 Avg ta ¢ A | A R,
hay vao Avg ta e w=A,
¥ VS £y It R,— N R,\-

Thay s0 vioa cé:

] i
g = (=166) x — 2810

=113
1,28.10° +€,6.10

Trong s¢ dd, w dicn Ci = 50pF 3w phan dong a¢ loc b
thinh phan xoay chidu wéen cue E xudng mass. Tu nay loai bo tic
dung hdi UEp dm dong dién wén Revd lam ting 40 khuéch dai
dutic tinh theo ¢dng thie wén. Tuy phicn tin hi¢u ra ¢ the bi méo
dang va didi thong cia mach bi gidm.

19



May khu&ch dm transistor va IC Neuydén Tan Phuidc

Trong cic ampli chit lugng cao thudng khong ding w Cy; dé
stia méo dang vi ting do rong ddp tin. PO khuéeh dai hdi Gép
durge tinh theo cdng thie:

‘. _ k. 25107

TR, 05100

Dicn trd Ry ngoai tde dung hdi tiép dm ¢on ¢6 tde dung on
dinh nhict cho transistor.

Vi cdch thi€t k& nay do khuch dai nhd nén thuding diing
mach tién khuéch dui nhiéu transistor.

2. Mach tién khué&ch dai dong 2 transistor

a) Mach 2 transistor ¢6 hoi 1iép dm dp ghép néi 1iép:

+Vceceo

Hinh 2.3: Mach 2 transistor ¢é hdi GEp am dp ghép ndi Gép

Mach dién hinh 2.3 néu khong o6 dién ud Ry v Ry 14
mach khuéch dai hai 1dng khong hdi tiép. Mach ndy ¢d do khucch
dai dién dp chung:



Chudng 2 Mach tién khuéch dai im tdn

Rcz .
Avo = Avor Aver = B1.Ba h,. (rat lgn)
Pién trd Riy v Ry dude thém vao 13 cdu phin dp 14y dién
dp ned ra v, cho ra dién dp vy trén Ry dé tao su hoi Lcp.
Bitn {p hOi ticp vy 1Ty ren Ry, duge tinh bisi cong thite:

[{[i]
Vi = o R R
51 Bl A
Theo dinh nghia ctia mach hdi Gép ta ¢6:
vi= by,

Suy ra h¢ sO hoiticp b cda mach L

b= i{_[IfI—Jrl[_{: Vi b>0 (b1d 8 dudng)
DG khudeh dai hdi tiep duge tinh theo cong thie:
L RutR,
b R,

D3 khudeh dai hoi GEp s& phu thude rit 16n vao di¢én trd Ry,
Pi¢n trd Re;y ¢6 pham vi thay déi khong 1on 1dm vi dnh hudng dén
trang thdi phin cye mot chicu cta transistor T,

h) Mach 2 transistor cé héi tiép am dong ghép song song:

Cich khic ¢ ¢ hdi té€p dm Iam tdng su trung thuc va ting
dé rOng didp tan ma vin ¢ d6 khuéch dai 16n, ¢ thé dung hai
transistor rdp hoi tép dm dong di¢n ghép song song nhu sd dd 2.4,

HE s0 hdi tidp dong dién 1A b duge tinh theo cong thiic:
iy R
L, a REE + RT'

DGO Khuceh dyi dong dién ¢6 hdi ti€p goi 1a Ay dude tinh
theo ¢ong thae:

A 1 R
= b ~ ngg + Rf



Miiy khudea am transistor v IC Nguy&n Tan Phude

Tir do khudeh dai dong dién hdi icp A ta ¢6 thé tinh dd

khu&ch dai dién dp hbi G6p Ave theo cOng thife:

RC3
A e = A "
VF IF hi.;j
R ) + ie : R i
= A\_-’[T = 2 f 2
R, fi

Nhu (h€ d6 khucch dai hdi ti€p phu thude rat Idn viie Rycon
dién dp trd Rga ¢6 pham vi thay d6i khong ldn 1dm vi dnh hudng
dén trang thdi phin cye mét chidu. Vige thay déi tri s0 Rey cling
liim thay doi 36 khuéch dai.

+Vee

Hinh 2.4: Mach 2 transistor ¢d hdi ti€p Am dong ghép song song

3- Mach tién khu&ch dai diing transistor tiéu hiéu

Trong sd do hinh 2.5, mach hdi ti€p Am co thé chon mot
trong hai rudng hap: )

- Mach ding dién trd v bi¢n ud 1a mach héi 6ép dm dién
dp ndi i€p chung cho 14t ¢& 14n 6 cda ddi tan can khuéch dai. Bién



Chuuong 2 Mach tién khu&ch dai 4m1dn

trd dimg d¢ thay ddi mite hdi tép wic 13 thay déi do khuéch dai
dién dp cua toan mach.

- Mach héi idp ding dién trd ndi Gi€p vdi tu dién ¢6 tdc
dung chon loc tdn s&. Mach ¢6 tic dung giim bién do tin hiéu tin
0 cao (do dung khing c¢iia ty gidm & tin s& cao) nén ding dé loc
licng hi rit cda tn $8 cao gay ra.

(=

+
OUTPUT
cz
10uF
RS
560
GND
A (R4 VR
- SW
47k 5}'01'_‘/._1
R10 C4
22k 103

Hinh 2.5: Mach tién khuéch dai 2 transistor tiéu biéu

§2.4- TIEN KHUECH PAI DUNG IC

Trong s3 d6 hinh 2.6, hai opamp la hai mach khuéch dai
ddo. Picn td R12 v R13 1d mych hdi ti€p dm dé xde dinh do
KhuCeh dai dién dp. tu dicn C5 va C6 1 muach gidm tué€ng hd rit cda
in hidu 14n s& cao.

rJ
™



Miy khuCch dm transistor va 1C Ngzuyén Tan Phudc

C8  Rri1s
1OUF 3k3
a ||

i AN

Hinh 2.6: Mach tién khué&ch dai dung IC tiéu bicu




CHUONG 3

MACH CHON LOC AM SAC

§3.1- PAI CUONG
Mach chon loc am siie 1 nhitng tng dung ctia mach loc k¥
thulit mach di¢n tr. Mach loc ¢6 tde dung cho mot ddi 1dn s& di qua
vi chiln ddi tdn & con lai, do d6, mach loe duge dung & chon loc
tdn sO hay loai bd tin 6 cGia cdc tin hidu dicn.
C6 2 cdch phdn fogi mach loc nhu sau:
1} Phénloai theo linh kién
aj Mach loe thu ding:
La nhitng mach loc ¢hi gdm cdce linh kién thu dong nhu dicn
trd R, tu dién C va cudn diy L.
C6 cie logi mach foc thy dong nhu:
- Much loe RC, RL, RILC
- Muach loc hinh m, hinh T
b} Mach loc tich cue:
La nhitng mach loc k€t hdp cdc linh kién thy dong R-L-C
vai cde linh kién tich cue nhu transistor, OP-AMP...

Mach loce thu ddng ¢é ahitge dicim Ia [am suy gidm nang
lwging qua nd, khing ¢ doh khuCeh dgi v kho phat hap téng ud
vt cde muach khidc.

Mach loc tch cue dung transistor, OP-AMP... d¢ ¢¢ (hé
khuc¢eh dai, phdi hap tong trd. di¢u chinh do suy gidm... nhim cai
thi¢n nhuge difm ctia mach loe thu dong.

2) Phiin logi theo tic dung
Tay theo e dyng chion foe hay logi o thn 83 clia mach loc,

nguc ta chia ra cde loat mach loe nha sau:

1d
A



Miiy khu€ch fim transistor vi IC Nguyén Tan Phude

- Mach loc ha thdng (cho tin s6 thip qua, b tdn 54 cao)

- Mach toc thugng thdng (cho tin 58 cao qua, bd tan ¢ thip)
- Mach loc ddi thong

- Mach loc¢ dii triét

- Mach vi phiin, mach tich phin

§3.2- DPAP UNG TAN SO (Frequency reponse)
Muach loc 14 Toai mach ¢ cye ¢ hai cye & ngd vio va hai
cie 3 ngd ra (hinh 3.1). Pién dp ngd vao 12 Vi, dicn dp ngd ra 1 V..
B¢ khio sdt dice tinh elia mach loe theo thn sd, NEust
dang tin hidu hinh sin (13 tin hiéu tiéu bi¢u cho loai tin hicu yen
tinh) L3 ned vio, rdi do dién dp & ngd ra.

Vi Much loc vV,

"1 L

Hinh 3.1: Mach loc dang tf cuc

Bdp ting tin s cia mach loc duge dinh nghia 13 6 0 giita
dién dp tin hidu ra Vo trén dién dp tin hidu vao Vi, theo bicu thie:

- _
A= [i’ (17,7, [a gid tri hicu dung)
"
A
A A \
A A
= T Z
> | e > // >
I f f f
a) I thdng b) thudng thong  ¢) loe ddi thong G oo dai widt

fhinh 3.2: Bdp dog tan 5O ctia mach loc

20



Chting 3 Mach chon loc Am sic

A ¢On dude goi 1d ham truyén c¢lia mach loc,

Do mach loc thu ddng ¢ day di cde tinh nidng cd bdn ciia
bd loc, mach loe tich cue chi dimg d¢ cdi thién nhude dicm cla
mach loc, do do, khi phian tich tinh ning cia cdc bd loc thudng
ngudi ta phat khio sdt wrdde twrén cde mach lope thu ddng RC, RL
hay RI.C.

§3.3- MACH 1L.OC THU })ON(} DUNG RC
1) Mach loc ha thong {hinh 3.3)
() S dd - Pdpiing tdn sé-

R R )

| | PR o= I W [1+jmCR
Vi C Vout Vi Xe Vout L
] ¢ LA + Real
L 1

Hinh 3.3 Hinh 3.4

Do tu € cd dung khing: -)Xe vdi Xe = 1/oC nén trong mach
RC vita ¢é O thue (real) vita ¢ s6 do (imaginary) dude goi 13 86
phite (complex).

T ¢io phiin dp R v -} X, tinh dién dp ra V,, theo ¢Ong nfe;

— 1
V{(—..; (-.
I/u = H__%
R—j
o8
Suy ra ddp tng An & ciia mach loe ha thong:
] A S
v —J . JoC
Z:!’_u:_____ e _ ({J(__
%

1 ! .
i R—j (R~ / o
Sl / (u(_')'}

(]
|



My khué&ch Am ransistor v 1C Nueuydn TAn Phude

. e .2 ”
Tada bittj)=7"=-1 nénsuy ra:
_. }
A=
1+ jaCR
Miu 50 | + joCR 14 8 phite dude phin tich nhit hinh 3.4
trong dd true holnh s6 thie 1 1, wue wng s& do & oCR, canh
huvén tam gide vuong 1a bicn do cla s8 phitc, ¢ [a goe pha. Do do,
ddp ting tan & con duge phin ra ddp dng bicén do vi diip tng pha
theo (An sé. )
by Bdping bidn dé:

Theo hinh 3.4, bién dd ctia a0 phice 1 canh huyén nén ta ¢b:

Bip dng bicn dd cia mach toc ha thong 13

b I
A= f! = —— (o= 2?'[]}

1+ joRC \ﬁ J}._((JJRC‘)J

Nhin xét - G tansd thip: £->0 nén o — 0

1 ------ R
'\,.']+0

A=

-dtinsdcaor o w nén @ o o

! ‘ —
Ads ———==0 = V, >0
A+

- G tAn sO die bict e (hay o¢) sao cho:

B o - _1__
w C 27.C
1 , !
= W, == - f =
R( 2aRC

| .
Thay @ =— vio dip ing bién dd A ta ¢
RC



Chudng 3

Mach chon loc dm sic

A=

1 ]

\fl+(

-

= 0,707
RC )

Tin sd nily duge goi 1a tin s& ¢t fe (hay oc). O tin s oft

. , N A S e v am e LA
bicn dd tin hiéu ngd ra bi gidm di — 1an so vdi bién 4o tin hiéu

vio (hinh 3.5).

N

A
A
!
V2

2

Hinh 3.5: Bdp ung hién dd

fe

>
¢

Hinh 3.6: PXip trng pha

¢) Pdping pha: (hinh 3.6)

Pha ¢ cla A = 1
1+ jawR(

1+ joRC.

- chinh 14 pha cta 1 trlr di pha cia

Tacorp=0-arctgoRC = -arctgmRC

3 tin so thipl - 0nénw — 0

= p=

-arctg) = 0"

G insdcaof o> = nén o — o

2 N =-

J tdnso citf = ¢

] p=

Nhu vay, tin hi¢u

-arelg - 90"
, 0y = ¢ thi
-arctgl = -45"

ra bi ¢chim pha so vdi tin hi¢u vio. U 1an

O thilp mite ¢him pha nhd, § tin s6 cao mie chim pha 1dn hon va
G tn 6 cit mue chiim pha 1a 45°. Su ¢hiim pha ndy ¢ nhiéu Iruing
hap s& [am cho tin hicu ra bi méo dang so vdi tin hicu vio.

20
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Mdy kbu¢ch Am wansistor vi 1C Neuyén Tin Phude

d) Pdp itng bién dj tinh bdng deciBel:

Tuong w nhue d6 khuéeh dai dién d4p clia OP-AMP thuiing
duge tinh bilng dan vi deciBel (dB), dip tng bién d0 A cia mach
Joc cling thuing duye tinh biing dan vi dB theo ¢Ong thite:

|
Arm = 20!}_.;/1 = 20]g—_,
|+ (@RCY

Suy ra: 4, =201g1-201g 1 + (0RC)’

Ay =0-20lg 1+ (wRCY

Khif->0, 020 = Agg = -20lgl =0

Khif—»x o—o0r o A= -20lge = -
C e A e ! . )
Khidtinsdocitt w=0, =—= f=/f = :
RC 2R
1
A, ==-201gV2 = ~20-1g2 = =3B (1g2 =0,3)
AtIB
- M
0 _fc ol 01 1 10 10
3L
-6
-10
-20)
Hinh 3.7: Bdp dng bién dd Hinh 3.8: Pdp dng bién J6
tinh biing dexiben theo gidn db Bode

Tri & trén truc hodnh 1a 1 s clia tdn s6 £ s0 v4i 1dn 8§ et te
va duege ghi theo gial logarit ¢ 56 10.
Khi =1, thi 7f~ =1 = Aw=-3dB

S

30



Chudng 3 Mach chon loc am sic

Khi 1= 2f, thi =2 = Ap=-6dB

Khi 1= 10f; thi

il

= A= 20 dB

Khi t=100f.  thi

Il
—_

o] Adg =-40 dB

N Rt

Nhin xét:
e Khi tan so f ting 1én gip doi thi A gidm xudng 6dB goi Li -

6dB/octave {octave = quing 8 trong dm giai).

o Khi tAn s& [ ting Ién gdp mudi lan thi A gidm xudng
20dB gol la -20dB/decade (decade = quing 10).
Pé dun gidn trong tinh todn, ding hai dudng tém cin dé
bicu dién ddp dng bién d§ A (dB) 1a gian dd Bode (hinh 3.8).
2) Mach lgc thugng thong

) Serdir, dip ting tan 67 (hinh 3.9)

C -[Xe
‘ | » Real
Vi R Vout Vi R Vout ~

Hinh 3.9 Hinh 3.10

T ciu phin dp -jX¢ va R nhu hinh 3.9, ta tinh duge dién dp
ra Vo theo ¢ong thie:

Suy ra didp @ng tan sO cda mach loc thugng thong:

3l



My khu€ch im transistor vi IC Ngzuyén Tdn Phude

1, I

g = e ———

b} Bdp tng bién dd:

Taco: A= l}! = .- ! — ]

) I
wRC v b ( (.:)R(.’.‘]
Nhin x¢ét: - ¢ tan s8 thip: t >0, m — 0

1 1 —_
4= —m—==—->0 nén IV, =0

f“—'"'l —1*1 nén Vo=V
‘ T 0=
f1+[ ]
! o
Grinsoedt: /=71 l hay @ =m !
- . S0 Call = = — M 1) = T -
P T e ™Y “ T RC
= A= ! =L 0707
= J[..__—‘E_\E_ ,
||I+ ]1
\' R
RC

A 4

! I1(f‘ - ' l‘c

Hinh 3.11: Bdp tng bién dd Hinh 3.12: Pdp tng pha



Chudng 3 Mach chon loc dm sf¢

G tin s§ et bién do tin hiéu ra bi gidm di 0,707 1An so voi
bién dd tin hiéu vio (hinh 3.11).
¢) Bdp iing pha: (hinh 3.12)

1 ' ,
————1Ia pha cda 1 trir di pha clal-;
- ny P P " wRC

" wRC

Pha clia A =

Tacd: ¢p=0- m'(‘fg(— ) = urcig

wRC wRC

Ctinsdthipf > 0nénw >0
— a 1 — rrdor _ 90[)
P = (uuga = wrolge =
O tinsdcaof > o« néno > «
1 0
@ =uarctg — |=awrctg0=0
@

3 tin s0 it F=fc, o =wcthi
¢ =arctgl = 45"

NIt vy, tin hi¢u ra bj sdm pha so vdi tin hiéu vio. G tin &
cao mic sdm pha nhé, § tin sd thip mic sdm pha Idn han v 3 (An
SO ¢t th mue sém pha 13 45°. Sy sém pha nity ¢ nhicu truding hop
¢ lam cho tin hi¢u ra bi méo dang so vdi tin hic¢u vio.

Tuong wr, ta cling ¢6 thé tinh ddp tng bién d0 theo JdB. vE
gldn do Bode v ¢ nhin xét:

Cor i a 1
e khi tan s0  bing tan sO ¢t =1 = —-— thi bién dd tin

=4

hicu ra bj giiam 3dB (-3dB/octave).
o khi tdn s& [ gidm con 172 thi A gidm 6dB (-6dB/octave).
ekhi tin G 1 gidm con /10 thi A gidm 20dB (-20dB/decade .

3) Mach lgce diii thong



M4y khu&ch dm transistor va IC Nguyén Tan Phude

Mach loc ddi théng chinh 13 mach loc ha thong ghép ndi
tiép vdi mach loc thugng thong nhu hinh 3.13.

Bdp dng tin s ciia mach loc ddi thong chinh 13 tich 56 cia
hai ddp tng tin s& mach ha thong va thugng thong.

2 A

RA1 . ] Ha théng ThL)jt_ang__théng
1
vV Vo1 = V2 Vo2 .3 X 7o

1°T1 141

= -7 for fo fe2 -
Ha théng A1 Thwgng thong A2 Dai théng
Hinh 3.13: Mach loc ddi thong Hinh 3.14a: ¢ < {o
A thudng thén
ha thdng ons g

— N

fer=1c

Hinh 3.14b: fe = fes

ha thong  thugng thong

\.dai'thong

A4

lea fo fe £

Hinh 3.14¢: foy> fea

34



Chuong 3 Mach chon loc Am sdc

Nhu viy, ddp tng bién dd chung chinh 13 tich sG cda hai dip

irng bién do loc ha thdong va thugng thong.
A=ALA;

Goi tin sd cdt clia A; 12 e va A, 13 foo, ta €6 ba trudng hdp
. nhu hinh 3.14. _

Puong rii nét 1a ddp ng tn s6 clia mach loc dii théng.

Trudng hdp for < fez thi ddp dng bién d9 A rdt thap, néu fc;
> fc thi ddp dng bién dd A 1dn hon va bang thdng rdng.

Mat cdch khdc d€ ¢6 mach loc dai théng duge thuc hién nhu
mach di€n hinh 3.15, trong d6, d ngd vao ¢6 R-C néi ti€p, & ngd ra
¢6 R-C ghép song song.

Vdi ludin ly tugng 1y, 3 ngd vio ¢ Z; = R - jXc, & ngd ra cé:

_R(-4x,)
PR X,

Tinh trén cdu phin 4p Z; va Z, ta s& co:

—~ V JaRC
A== .
v, (jwRC+ 1) + jwRC
Khi =0 =—= f= fi=— =]
“ RC © 27RC 3

(,ftﬁnsﬁ'f:f(:z

S LA am Lo
thi bi€én 46 ngd ra gidm con 3 SO

vt bién do ngd vao.
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Miy kbudch dm transistor vi IC Nguyén Tin Phudc

R C
—w—| T [ 4 Dai thong
Vi et Vo 3
171
LS
22

Hinh 3.15: Loc ddi thdong dang khidc  Hinh 3.16: Bip ang bién dd

4) Mach loc dai triét

Mach loc dai triét chinh 12 mach loc ha thong ghép song
song vdi mach toc thugng thdong nhy hinh 3.17.

Trong mach loc dai triét, R;-C; la mach loc ha thong s¢ cho
tin hiéu tin s thip qua, Ry-C; 14 mach loc thugng thong s& cho tin
hid¢u tin 88 cao qua. Tan s ciit cda hai mach loc 1a o va (e N
viy, khodng tin s& gifta fe v fea s8 khdng qua duge i hai mach
loc nén bi loai bd. Pudng rdi nét chinh I ddp dng an s cda mach
loc dai triét.

RA
AN A sy
- J_ A ) DAl triét
o I . Ha thor_wg . Throng théng
c2 L !
Vi 11 Vo By
1§ PN
L R2 i- TN
1 fc1 fo fe2
Hinh 3.17: Loc diti trict Hinh 3.18: Biip @ng tin s0 loc ddi gt

Do hai mach loce rdp song song néntacO0 Z, =R, /1 Ca Zx =
R- /7 Cy 1 hai tong rd cua ciu phiin ap.
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Chuony 3 Mach chon loc im sic

Z.

Suy ra: A==t =22
Y ZI +Z,

= *e|

Cac budce phin tich tuong ty nhy trén nhung viée tinh odn
xdc dinh ddi triét weing ddi phde tap hon.

Mt cich khdc dé ¢6 mach loc dai triét 13 mach locciu T
d61 nhu hinh 3.19.

R R R R
¥ Wv AM
fc _Il__ - fzc
i = = Vo Wi C - C Vo
e (!
il 11 _I_ i} . —{— l
C 2R R2 ¢ ' R
Hinh 3.19a: Bon mach loc Hinh 3.19b: Loc cdu T dai

ghép thanh hai nhdnh

Nhanh thit nhit gdm hai mach loc ha théng ghép ndi ticp
ngufde diunén ¢é wiong duong 12 2C. Nhanh thit hai gdm mach loce
thugng thong ghép ndi tiép nguge diu nén ¢o dién g tuong dudnyg I3
R/2. Hai nhdnh loc hy thong v thugng thong ¢ dang hinh chit T lai
dude ghép song sonyg nhau nén dudge goi mach loc cdu T doi.

B¢ phin tich ddp dng tin 3 clia mach ddi triét cdu T doi, ta
¢é thé tinh dién ap Vi vd Vo, sau d6 khi Vi, V, d¢ ¢6 V, so vdi V.

1

Tin sd cOng hudng cda mach: J/, =—
2aRC
Mach loc ddi iét don hinh 3.17 ¢6 ddp Wng 1dn s6 nh hinh
3.20. G 1dn s6 £ = 0,11, hay t = 10f;, ddp tng bicn dd A = 0.9, Do
¢O dd doe 1on nén mach loe cdu T doi ¢6 dii 1dn triét hep hon mach
loe dit triét dan,



Mdy khu€ch dm transistor vi IC Nguyén Tan Phurdc

A
0,33

f
) ——

0,1 1 10 fo

Hinh 3.20: Ddp ing bién do
mach loc ddi triét don

A/

0.9

5

0.1 1 10 fo

Hinh 3.21: DBdp tng bién dd
mach toc ddi triét ciu T doi

5) Hai mach loc RC ghép ndi tiép
- Trong mach loc ha thong diing RC, néu tin s0 ting 1én 10
1an thi bién d6 gidm 20dB (-20dB/decade). N&u ta mic hai mach
loc ha thong ghép ndi i€p, khi tin 8 ting 1&n 10 fan thi bién do
giam 40dB (-40 dB/decade).

- Tuong 1y, trong mach loe thugng thong dang RC, néu tin
$G gidm xudng con 1/10 thi bién dd gidm 20dB. Néu ta milc hai
mach loc thugng théng ghép ndi tiép, khi tin sd gidm xudng ¢on
1710 thi bién 46 gidm xuéng 40dB.

Nhu viy, khi s& ting mic ndi ti€p cing nhiéu thi ddp dng
bién d0 s& gidm nhanh. Tuy nhién, cich mic ndy khong thue €.

3R



Chuonyg 3 Mach chon toc 4m siic

$3.4- MACH LOC TiCH CyC
1) Pai cuong
Mach loe thy ddng ¢6 nhuge di€m 14 tin hiéu bi tdn hao trén
R nén ddp ing bién dd thudng thip va bi 1€ thude vio phu tai.
Mudn trdnh nhuge diém cda mach loc thy déng ngudi ta két
hgp mach loc vdi linh kién tich cue va dat mach loc RC niim trén
duting héi 1i€p d€ ting hé s8 truyén dat, ting hé s§ phdm chit, DE
khong bt I¢ thude viio phu tdi ngudi ta diing mach khuéch dai dém
phoi hap trds khdng.
2) Mach lgc ha théng
a) Mach loc hg thdng khuéch dai khong déo:

Hinh 3.22: Loc hy thong khuéch dai khong dio

- Trong s dd hinh 3.22, OP-AMP duge rdp ki€u khuéch dai
khong ddo nén ¢ dd khuéeh dai dién dp mot chiéu:

R + R,
A = -
R!
Mach RC ¢ ngd vae 1,7 12 mach loc ha théng thu dong nén
P S 1 . 1
vanco tinsd catr @, =— va f, =
RC 2aRC
L V, 1
Biptng tin sd mach loe: 4, ==& = ——
V, 1+ joRC
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Miy khuéch Am transistor va IC

Nguyén Tin Phudc

Ddp tng tan s cla todn mach:

A=A d, = 1 R +R,
1+ jwRC R,

h) Mach loc ha thong khuéch dai ddo:

Trong s¢ @3 hinh 3.23, OP-AMP dudc rdp ki€u khuéch dai

dilo nén 6 @ khuéeh dai dién dp mot chiéu:

R, .
A === (R, hoitiep dm)
JRl
1]
I C
MWy
R1 R2
—e
Vo

1

||’—o

Hinh 3.23: Mach loc ha thong khuéch dai dio

Mach hoi tiép Ro/C tif ngd ra vé ngd I, ¢6 tic dung cia

mach loc ha thong

U€p dm 1dn s& 1am gidm bién do cda tin s3 cao.

g, VI G tan O cao Xe ¢6 tri s6 nhd nén mdc hdi

Tan s§ ciit ciia mach loc van dude tinh theo cong thife:

1 \
Vi oo, =

e =T "

Bip @ng tin 0 cda mach loc:

x
wl
A

Bap ing tan <0 cua toin mach:

A= AUA‘- =) ; R“

1 + joR,C R,

40
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Chuong 3 Mach chon loc am sic

3) Mach lgc thugng théng

’_|C| R1 B
Vi Vo
1 = 1

Hinh 3.24: Mach loc thugng théng tich cue

Trong s¢ do hinh 3.24, OP-AMP duge rip kidu khuéch dai
ddo nén ¢6 A9 khuéch dai dién dp mot chiéu:
R,
R

A =—
l

Mach loc Ry-C G ngd vio 1a mach loc thy déng RC nén vin
¢ tin sO cit duge tinh theo ¢ong thic:

—_—

: . i
I = - vda @, =——
27R,C RC

Dip tng tin $0 chia mach loc:

v, 1
4, = === 1
V.f 1+ L.
JoR C
Bidp tng tin sd clia toin mach:
1 R,
A=A, 4 = 1 a
1+ - Rl
JoR C

4) Mach loc dai thong

Mach loe ddi thong tich cue ¢6 thé chon mdt trong hai sd déd
sau theo kiu hai mach loc ha thdng va thuyng théng mie ndi tiép.

4]



M4y khuéch am transistor vi IC Nguyén Tan Phudc

Tan s& trung binh clia mach loc ddi thong vin duge tinh theo

1
cOng thive: =
cong thife: /, 2aRC
lg'
f
R C r| ©
—w 1]
__1 oL —e
Vi T

Hinh 3.25: Hai ki€u loc ddi thong

5) Mach loc dai triét

Mach loc dai triét dp dung mach lpc cdu T ddi két hop OP-
AMP, cé mach héi ti€p duong (hinh 3.26).

AN
C c R
It | 2
1k II_

W
<
Q

-
¥ e S
_T_ Ize 3

A

N

Vl\' ¥
s

Hinh 3.26: Mach loc ddi triét tich cuc

& e - o 7. .o - 1
'Fin s0 trung binh cua mach loc dai riét la: f, = ——
2aRC

$3.5- UNG DUNG MACH LOC TRONG AMPLI

Khai chon loe dm sdc trong ampli chinh 12 ¢ng dung clia cdc
loai mach loc ha thong, thugng thong trong ddi dm tin.

42



Chudng 3 Mach chon loc am sic

Toy theo cdng suit, chat lugng ctia ampli ma chon mach lopc
Am sdc thich hdp. C6 nhitng mach chon dm sic thong dung duge
trinh bay nhu sau.

1- Mach Tone

Mach Tone trong s dd hinh 3.26 dung tu ‘ 0.02

C ¢6 tri s& nhd 0.02uF d€ loc bd tn s8 cao cla C1 uF
im tin (im bang) tir 5kHz tr§ 1én. Néu bi€n trd

chinh xu(fng mass thi im b(“;vng duge giv lai, Tonzz 39_‘
chinh {én gin tu dién thi 4m bOng bi loal bod.

4

2- Mach Bass Hinh 3.26
Aan
{
10R
C/H1o +20
il
i
+10
100R é«—&—— :x |
i 0 I I of
1] 10 0if) 1 10£,
Rg ¢ o
-20
Hinh 3.274: Mach Bass Hinh 3.27b: Pdp tdn cia mach Bass

Hinh 3.27a 13 mach chon dm (rim riéng bi¢t, hinh 3.27b Ia
didp tng tin s0. Tri s8 cda cde t dién va dién trd wong mach aé
tinh chon khodng tin s6 dude 18y va loai ba.

Mach Bass 12 mach ha thdng ¢é tin sé cit:
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Miy khu€ch dm transistor va IC Nguyln Tan Phudc

1 _ 1
2aRC

f -

27.10R. -~
10
3 tin s6 cao wr 10f, trG 1€n thi hai ty xem nhu not it va tin
$0 cao (Am bong) bi loai bd vi ¢é dip ing bién do:
R !

Yoo 2 o1 ouB
v, R+10R 10

!

Ti s0 tin hiéu trén duge chon [Am cd 53 d€ so sdnh nén qui
chuin 12 0dB.

J tin so thip (r 0,1 £, tr§ xudng thi hai ty xem nhie ¢ © (hd
mach). Lic do, bién do clia Am trdm ra s& iy thude vi i chinh cda
bién trd.

Khi bi€n trd & vi tri thdp nhat, ddp dng bién do:

v, R 1

i+

v, R+100R+10R 100
Tinh theo dB ting vdi d§ gidm so vdi tn sd cao:
l .
A, =20 1og%9- = 2010g% = =20dB

10
Khi bi€n trd & vi tf cao nhit, ddp ing bién do:
v R+100R

v R+100R+10R

Tinh theo dB ting vdi 4 ting so vai tin s& cao:
1
Agy = 20log—-= 20log10 = 2044
10
Nhv vily, khodng diéu chinh ting giim tin hi¢u dm trim 13
+20dB ¢ khodng tdn s& thip 10 1an so vai tin s& cao,
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Chuung 3 Mach chon loc Am silc

B¢ vide diéu chinh duge hiéu qud theo ddp fng tin sG rén
thi phdi dimg bién trdd loai logarit.

Thi dy: chon £y = tkHz thi mach ¢6 tic dung chon bién d6
am wim e 100H7 dén 10kHy.

NEu dang bién trd tri 6 nhd hon 100k (20kQ hay 50kQ thi
mife ting gidm dm trdm so vdi Am bdng s& khdng dat d€n + 20dB.

3- Mach Treble

— AdB
4
10 ==
“f 10R +20
+10
100R g
0
R -10
C =
-20

_—

Hinh 3 284: Much Treble Hinh 3.28b: Pip tan cta mach Treble

Hinh 3.28a 13 mach chon dm bong riéng biét, hinh 3.28b L
diip 1tng in 83, Tri & cta cic ly dién va dién wd trong mach e
tinh chon khodng tin s& dude 18y v loai bo.

Much Treble [ mach thugng thong ¢6 tin sd cit

| 1
/: T2aRC L

2r 10R. ¢

10

O tdn s6 thip Ur 0,115 g xudng thi hai u xem nhu h mach
VAH SO AP (im wdm) by loai ba Vi co ddp tng bicn do:



Midy khudch dm transistor va IC Nguyén Tin Phudc

) X,
Yo o Ac xLEOdB
v, 10X.+X,. 10

]

7 P - ~ - a, a7 - n 4
Ti s tin hiéw trén duge chon 1Am cd sd d€ so sanh nén qui
chuin 14 OdB.

O tin $0 cao 10 fr dién trd R dude chon tri 53 bing dung
. o e an LA A . a
Khiang cua ty 0’ tite biing 10X¢ . Liic 46, bién dd clia am bdng ra
s€ tuy thudc vi tri chinh cda bién trd.
Khi bi&n trd ¢ vi Ui thip nhat, dép dng bién do:
v X..

1

7] 4 o
A 5 ——  (v6i R=10Xc)
v JO0R)Y +(11x,)* 100

Tinh theo dB tng véi d6 gidm so vdi tdn sd thip:
|-

Ay = 201-:)g-]—£1]~(l =20 log—]% =-20dB

10
Khi bi€n trd ¢ vi tri cao nhit, dip ¢ng bién d6:

v, qHR3+X(.3 N \/}!{’71 1

v JRT+lxy VR +RT A2

Tinh theo dB dng vdi 4O ting so vdi tin s§ thap:
1

A, =20log V2 _ 201082 = 2010g10 - 20logvZ
x V2
10
Ay = 20dB ~3dB = 17dB (logy2 =0,15)
Nhu vdy, khodng diéu chinh ting gidm tin hiéu 4m béng 13
-20dB dén +17dB & khodng tin s& cao 10 1an so vdi tin s8 thap.

B¢ viée diéu chinh duge hiéu qud theo ddp dng tin sd trén
thi phiii dig bidn rd loai logarit.
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Chudang 3 Mach chon loc 4m sic

Thi du: chon f; = 2kHz thi mach ¢é tdc dung chon bién do
Am bong tir 200H7 dén 20kHz.

N&u ditng bi€n trd tri $6 nhd hon 100kQ (20kQ hay 50k thi
mie ting gidim am bong so vdi Am tram sé& khong dat mite -20dB
dén +17dB.

4- Mach tram béng Baxandal

Vcc
R1§
o
+]1 c3 R2
I Ra b 10UF
+
CAP POL Raé C4 re L ¢y 50 4—{ )
10k 0,033uF 1ox TO01uF Qi
- —  Ro L
4x7
R6 < An > R7 R8
1003 % 00k g
L R10
R11g  CS =
kS 033uF Tk —=C6

|
i

Hinh 3.29: Mach trim bdng Baxandal

SG dd hinh 3.29 1a sy k&t hgp 2 much trdm bdng riéng bidt
dé thure hién viée chon loc dm sdc trong ampli. Pay 13 mach chon
loc dm sdc duge sir dung nhidu nhit vi don gidn nhung hidu qua.

Tin hiéu trim bdng sau khi duge chon loc ri€éng biét s& dugc
tron lat nhd transistor khu€ch dai rdp ki€u E chung ¢6 hdi i€p am
dp ghép song song. Bién rd Ry = 4,7k} ¢§ tdc dung cich ly hiéu
qud di¢u chinh cda 2 bi&n wd.

Trong sd d6 hinh 3.30, bién td Bass ¢6 tu Cy ghép song song
cho tin hiGu tin s§ cao qua (gidm dm rim - ning dm bdng) khi
bién trt chinh xudng dudi, bicn wd Treble ¢6 ty Cy ndi mass b tin
hiGu tan s§ cao xudng mass (ting m rdm — gidm am bing) khi
bicn trd chinh 1én teén.
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My khudch dm transistor va IC Nguyén Tin Phudc

Vce Vcc
R1
R3
C1 oy C3
R? 10uF g O2uF 10uF
, §]
+1 I e I
Q2 1l §; 1f \}\__
R4 RS Q1
50k R6 50k 1 ¢4
4k7 0,02uF
Bass Treble =

Hinh 3.30: Mach Bass ~ Treble don gidn

5- Mach Graphic Equalizer

Nhiéu miy khuéch am cong sudt 1dn trong cde midy dan hay
cdc mdy cassette da niing, mach chon loc im sdc c¢on duge thict ké
thanh dang Graphic Equalizer (tam dich 12 Mach quéin binh tin s8).
Mach ndy dudge thidt ké theo kiéu loc ddi thong hep, thudsng chia dai
am tin thanh 5 khodng tng vdi § khodng tdn s& am thanh tiéu biu:

- 60Hyz: Am thanh trim

- 250Hz: tiéng ndi hay tiéng hilt cda giong nam ...

- 1kHz: @m thanh trung binh, t€ng noi hay tiéng hidt ¢l

glong nff ..

- 3,3kHz: dm thanh wong wéo, G€ng ngin cao, tifny hot clia

chim mudn ...

- 10kHz7: dm thanh bOng, ti€ng kén, tiéng hii ...

Trong s¢ dd hinh 3.31, cidc transistor Ty dén Ty k&t heip vai
cite ty dién Cp-Ca lam nhiém vu tri¢t bd 1dn s&. Mach loc 13y tin
hi¢u ¢ cue Ba, chon nite dO [3n nhd o1 dua d8n cue By d¢ 1am thay
dol mae hdi UEp am dong dién ghép ndi GEp. NEu Midn 1 chinh

xuong Jdudi thi mach ¢o tde dung giam bién d6 § ngd vioe v miae



Chudng 3 Mach chon loc dm sdc

hoi tiép Am I6n s& lam gidm manh bién dd cia tin hi¢u ¢6 tin sd
tuong tng (Cut: ¢it). Ngude lai, n€u bicn td chinh 1én tén thi ngo
vawo tin hi¢u khdng bi loui bd va mach hdi ti€p am nhé s& khong
gidm bién do tin hi¢u nén dude hi€u 1a ting cudng (Boost).

+Y
580k oK
1 }—+ ouT
. B2k
b T2
3.3k
T1-17 +
d
25C1684 10230 ‘
(C1815) 100
Boost +V
120k 120K
22 0047 015 470
50k b 5“;{ ) ;\';'
Cut
BLC He 250tz TKEHz 3 BKHz 10 Hz

Hinh 3.31: Mach Graphic Equalizer ding transistor

Trong s¢ db hinh 3.32, 5 opamp phia trén két hatp vai cde tuy
dign C-Cy lam nhi¢m vy triét bd tdn s6. N&u bién w4 chinh &0
wen tht mgceh ¢o de dung gidm bién do & ngd vao khong ddo (In')
vl mite hol GEp am Idn ¢ ngd ddo (In) s& 1am gidm manh bién 44
ctia tin hidu ¢6 tin s& twung wng (Cut: cin). Nguge lat, néu bién trd
chinh xudng dudi thi tin hidu & ngé vao khong dio (In") khong bi
foai b8 va mach hoi ti€p Am nhd & ngd dio (In) sé khong gidm
bién dd tin hi¢u nén duge hicu 13 ting cudng (Boost),
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Midy khuéch Am transistor va IC Neuyén Tin Phudc

IC LAG324
100k 1001% >V
8
1,2k
< | ;i | . 5.8k
560 S.G/ki '
L +V
A
L 100K
%mcnk IN

1 KHz

o022 a7 N7

Hinh 3.32: Mach Graphic Equalizer ding opamp

© §3.6- MACH CHON AM SAC TRONG AMPLI KARAOKE

Sa dd hinh 3.31 (trang 49) 1d mach chon loc dm sdc thong
dung trong cdc mdy Ampli Karaoke.

Cic bi€n wd LO chon am trim (Bass), HI chon 4m bdng
(Treble), MID (Middle) chon khodng dm thanh trung binh trong dai
am tan k& hop opamp 12 mach loc tich cye dé€ ting hiéu qud chon
Ira Am sic.
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CHUONG 4

MACH KHUECH PAI CONG SUAT

$4.1- bAI CUONG

Mach khué&ch dai cong suit la mach khuéch dai ¢ ting cudi
chng dé tao ra cong suit cung cdp cho tdi. Cong sudt cdp cho tidi
thuting khodng vai watt d&€n vai trim watt, cOng sudt ndy thudng ¢d
mtic dién dip kha cao vi aing dd dong dién 16n.

Do mach khuéch dai cong suit & ting cudi nén tin hiéu dua
viio mach cOng suit cé bién dd 1dn vi di qua nhiCu tang khuéch dui.
Khi khuéch dai tin hiéu cé bién ¢0 1dn, transistor khong dude xem Ia
mach khu@ch dai tuyén tinh, do d6, khong thé ding mach tudng
dudng theo thong s6 h dé phén tich, tinh todn cho mach khuéeh dai
cOng sudt mi ngudi ta ding phuong phap dd thi.

1. Hang khu&ch dai trong mach cdng suit

B&i véi mach khuéeh dai tin hidu nhd thi thudng chi ding
khu&ch dai hang A nhung ddi vadi mach khu€ch dai cong suil thi ¢o
thé diing cd hang A - B - AB - C tly theo nhiém vy ctia tiing mach.

Much khuéch daihang A ¢ hiéu sudt thip (< 50%) nén chi
ding trong trudng hgp cong suit ra nhd Khodng vai watt.

Mach khué€ch dai hang B hay AB ¢6 hiéu sudt cao hon
(khodng 60% - 70%) nhung mdi transistor chi khuéch dai dirge mot
hin k¥ nén phai diing hai transistor khuéch dai ludn phién.

Mach khucch dai hang C ¢6 hiéu sudt cao nhat (75% - 80%)
nhung dd méo dang tin hiéu rit 16n nén ¢hi diing trong c¢dc mach
khu&ch dai cao tin ¢6 tdi cdng hudng hay ong cac mach logic.

2. Cie théng sé cia mach khuéch dai cong suit

Ngoii cdce thong 6 k§ thudt chung clia cdc mach khuéeh dai

nhu: (Ong trd ngd vio, dng 1rd ngd ra, dd khuéch dai dién dp, do



Chuang 4 Mach khu€ch dai céng suil

khuéch dai dong dién .. mach khuéch dai cbng sudt con ¢é hai
théng $6 k¥ thudt dic trung khdc:

- B khuéch dai ¢cOng suat: 1a ti s6 gitta cong sudt ra P, v
cong suit vio P,

- Hi¢u suat 1 cua mach 13 f s6 gilta ¢Ong suidtra P, va coOng

sudt dién mat chiéu cung cip cho mach. Hiéu suit thudng tinh theo
ti 1& phin tram.

n= 2o 1009
PDC

3. Céng sult tiéu tin cyc dai ciia transistor
Trong cdce thong s6 ky thedt cda transistor, cOng sudt tiéy
tn eve dyi Poyg 12 mGt thdng & quan trong d6i véi mach khucch
dui cong sudt. E)ay [ cong sudt [6n nhit ma transistor ¢6 thé chiu

dung lién tuc néu duge gldi nhiét day dd. Ppmax do chit dissolution
(lién tin).

Trén dac tuyén Io/Veg tri 86 Ppyay chinh 12 dudng hyperbol
P

ma: Py = Vee I, SLly riL: IC =~  Dmax

VCE

Néu ¢6 2id ] Ppuy thi tng vdi mdi tri s§ Vg s€ cho mot tri
5O I twong wng nhu trén hinh 4.1.
Thi du: mét transistor ¢6 Pomax = 500mwW
- . 500mw
-néu Ve =5V thile = T— = 100inA

-néu Ve = 10V thi Ie = M = 50mA

o

-néu Vg =20V thi Ic = M =25mA
20V



My khu€ch dm transistor va IC Nguy&n Tin Phudc

500mW.

-néu Veg =50V thilc = 10mA

Hinh 4.1 13 dic tuyén [o/Veg minh hoa dudng gidi han Ppumux
¢ho thi du trén. Hai di€m niim trén dudng Ppa.x vdi toa d6 1 A (Ic
= 25mA, Vg =20V) v B (Ie = 10mA, Vcg = 50V).

Né&u transistor 1im viéc trén ving ¢6 gach chéo nghia 1a
vugt qud tri s& gidi han Ppmax thi transistor s& bi hw do qud nhi€t.

IC (mA)
A
A
25 92501A
!
20 ' 200,A
! \ Pp
l [ Hunx
15 — Eud 15004
N\
10 , \ 10034
| |
5 i ll Q= 50|_LA
| 1
T T =  Veg (V)
0 20 50

Hinh 4.1: Budng gidi han Py

$4.2- MACH KHUE CH PAT CONG SUAT HANG A

Mach khuéch dai cong suit hang A chi diing mt transistor
nén con goi 1a mach cong sud't don.

1. Mach co ban

Trong mach dién hinh 4.2 ding mdt transistor rdp kiéu E
chung, tai dit tryce tiép & cue C.

Théng thudng tii ¢6 tri s3 dién ord phd d€ khi nhidn dorg
dién t6n s& cho ra cdng suit Idn, vi cOng suft tf 1& vdi vdi binh
phuong dong dién theo ¢ong thific: P = RI.
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Chuang 4 Mach khuéch dai cOng sudl

+Veo=+12V
Tai
Re1 a0
C
L+
1]
Re2 RE

Hinh 4.2: Mach khu€ch dai cong sud't ¢ bin

Thi du: Tdi la loa trong cdc mdy khu€ch am thudng ¢o [§i1g
tr(d 4Q2, 8Q2 hay 16€.

Gid thi€t tdi ¢o dién trd Ry = 8Q, Re = 8Q vil Ve = 12V nhy
hinh 4.2. Transistor khudch dai hang A s& ¢6:

Vee=Y¥ Vo= 12 =6V

1
V.- -V
V.. -V 4 C .
=Y e - 2 1 Ve _1 12 =375mA
R, +R, R, +R, 2R +KR, 28+8

Nhu vy, di€m lam viée tinh cia transistor ¢é toa 46 Q (Ve
=06V, I¢ = 375mA).
Khdo sdt dang séng trén dic tuyén ngd ra hinh 4.3 ta ¢d:
Alr = 2100 = 750mA
AVeg = 2Veomn = 12V
Suy ra: Tenax = 375mA = 0,375A
Veemas = OV
Cong sudt xoay chiu ra trén i Ry va Rg la cOng suit hidu
dung dwdgce tinh theo ¢ong thite:



Miy Khu€ch am transistor va IC Neuvén Tin Phude

P _ Mo Lema 1 3 i
LERNIFAN = —~ = s T e
N2 N2 2

= ’l) 0 x0,375=1,125F

“ I(‘ (mA)

Tetnax

0

v (SN 1R

F

v

AVer

Hinh 4.3: Dang séng (rén dic tuyn ngd ra

Cong sullt xoay chicu ra trén tai Ry

- e V(0375
P(Jnm\ = R!. (L’%J 28( 1{;5J = 0,562”/

N & VL

Cong sudt tiéu tin nhiét trung binh trén transistor:

V..
x — 0« —LV(.(.

|
2R +R. 2

2 2
o P e by Ve 1 12 ook
4 R, +R, 4 8+8

Cong sudt ticu tn nhi¢t trung binh «rén 1841 va Ry



Chuong 4 Mach khu&ch dai cong suit

2 1 V.
P,=(R, +R.)IZ=R, + R, _xﬁ
2 2
= Py 1 ce 1 12 _ 995

"4 R_+R, 4 8+8
Bai vdi hang A do Veg= Y2 Ve nén cOng suit Py = Py,
Conyg suit dién dude cung ¢Ap bdi ngudn Vee 1a:

VL1 vl

P..=P,+P, == + =X =
T TR TYYR 4R, 4 R, +R,

2 2
T2 Ro+R, 2 8+8
Hi¢u suidt cla mach la:
P 2
5= L 100% = 91?0—]00“/0 =12,5%
> 45

Trudng hdp khong ¢é Rg thi hidu sudt cda mach la:

P 125
7 = om0, = 1
2

a8 *

100% = 25%
Bay la hi¢u sudt 131 da ¢d thé nhin dude trén i doi vai
mach khudch dai ¢ong sudt hang A theo sa dd ed bin hinh 4.2
Nhin xét:

- Dién urd Ry trong mach cong sudt nhiin dong dién tdi rit
Idn nén ticu hao ¢dng suldl cling rdt I3n mot cich vo ich. Trong ciic
mach khuéceh dai ¢dng suit nhu trén ngudi a thudng khong ding
dién o Ry Truding hop edn diing Ry d¢ Sn dinh nhidt thi chi chon
rt 8O Ry rit nhd so vdi i Ry d& ¢dng suit ticu hao trén Ry khong
ding k&,

=

- Dot thugng ¢6 tri 86 dién rd nhd nén dong dién tinh qua
transistor it kin, 11 86 ndy ¢6 thé quid gid ) Lo cla mot 8o

(ransistor trong khi cong sudt ticu tin thue sy khong 1dn 1im,



Miy khufch Am transistor va IC Nguyén Tin Phude

- Mach khuéch dai ¢6 hiéu sudt thip (1 < 25%).
D€ cdi tién ngudsi ta diing mach khu€ch dai ¢6 bién dp ra.
2. Mach khuéch dai hang A c6 bi€n dpra
Mach dién hinh 4.4 12 mach khuéch dai cong suit diing bicn
dp ra dua tin hi¢u xoay chi€u & ngd ra cla transistor ra t3i R,
BO bi€n dp ¢ bdn 1 1¢ theo s vong day so ¢dp N, va tha
¢ip N '

. _ \% N
o T & diéndp: = = L
v, N,
, : I N
e Ti1¢ cuting 4O dong dién: Lo 2
I, N,
\ - P
e T{1& cOng sudt: L =1
P2
2
. . , Z N
e Til¢ tong trd: b i
Z, N,

Cdc gid w1 dién dp, dong dién, cdng sudt trong cdc (i 1& tén
Lo gid trn hiéu dung.

N&u tdi ndi e iép vio cye C chia transistor nhu trong hinh
4.2 thi ¢dng sudl Py 12 cOng sudtnhiét tiéu hao vo ich trén tii vi R,
Mudn ting hi¢u suit cho mach khu&ch dai ngudi ta dung bicn ip &
ngd ra d€ loai bd ¢Ong suit Py.

Biy gidf 1di la Ry d3t & thit ¢ap nén trong tinh todn phdi quy
doi vé tdi ¢ sd ¢ip woi 1 Ry va tinh theo 18 vé ong trd.

. 2
Ta ¢o; —R—L:Zl =[EL
R

Suyra: R, = R;_[ﬂ}
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Chudng 4 Mach khuéch dai cong sullt

+Vce

C
+
Rez RE
ve 80

Hinh 4.4: Mach cong suit ¢6 bi€n 4p ra

k] . —_— N . 5.
Thi du: t3i R, = 8¢, bién dp ra ¢6 ti 1€ N—‘ = 25 thi tii quy
2
2
3 A ' N, 2
Ve sd cap: R, =R,| —~| = 8(25) =540
NE
Iz (mA)
P X
A v
2Vee '
I Y 7 .
Ri. -—--m dudng tdi tinh
dusng tai dd
Ao Ic ng tai déng
¥ = Vo
o Ve 2Vec

A
¥

AVex

Hinh 4.5: Ddcuyén ngd ra véi Wi tinh va 1di ding

Khi xét trang thdi mdt chiéu thi dién & mdt chiu clia cudn
s¢f cip chinh 13 dién trd clia diy dong quin cudn so ¢dp o tri sO rit
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Miy khuch am transistor va IC Nguyén Tin Phudc

nhé khoidng vii chue Q. Nhu vy, dm‘mg, tal tinh ¢6 i s& dién trd
al nho (vai chue Q) nén 1 dudsng gin nhu thiing ding (hoi nghiéng

phm i) or dlcm Ve = Ve ké 1h¢1nU 1En. Dudmg tai dong ¢o i
s6 dién wd Ry Idn hon hing 1rim 1an (vai kQ) nén ¢o do doe
nghiéng nhur hinh 4.5,

De tdn dung cong sudt Liéu tin cuc dai cla transistor, thuting
chon diém hoat dong Q 13 giao diém gittu duding 1di finh vd dutng
cONg SUAt Pl Jdudng tai ddng s¢ di qua Q va ép xic vii duiing
Pina. Puding i dong s¢ ciit truc hodnh & tri $8 Vep = 2Vee va cit
trye wng G i 5§ lepa = 2Vee/ Ry (hinh 4.5).

Qua dic tuyén ngd ra vai duding tii ddng, khodang bién thién
dién dp ra AVeg biy gits 1a tir OV dén 2Vee nghia 4 ting gip hai
1An so vdi mach ed ban khéng ¢é bidn dp ra.

Ta ca: AVep = EVCC = Veemax = VF(‘
2V, ) V...

Al =2 = i, = ¢e

’ R, o R,

Cong sudl ra trén tdi: (xét § s cip)
. I v o
P . — O i “.
LENSENTY H(_ .'"_ 2)?Jr
Qua bidn dp Iy wang od ti 1& ¢ong sudt Py/ Py = 1 thi cong
sudt ndy ciing chinh 1a cOng SUAt ra trén &1 & thit of D.
Cong sudt tiéu tin nhiét trung binh trén transistor:
‘1 2
Vee _Vie
R, R

A

Py=Vid. =V

i} [ o

Trong mach, cudn su ¢ip ¢d dién trd mot chidu nho khong
ding k¢ nén cOng sult téu hao trén dién trd cta cudn diy Py xem

nhu biing khong.
Cong sudt dicn due cung ¢dp bdsi ngudn Vee:
3
v,

P. =P = .
I§e R,

13
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Chudng 4 Mach khu€ch dai cong suit

Hiéu suiit cia mach:

a

Vie
P 2
?? — [ERITHE - “If.l', 1000/0 - SOOAJ
[Jl"(' ("('
R.

L

Nhu viy, khi ¢6 bi€n dp & ngd ra hidu sudt cda mach da
dudge tang {én tr 25% thanh 50%.

Trong thite t€ vin ¢6 cong sudt tidu hao wén dién wd mot
chiéu clu cudn sd ciip nén viin ¢6 14 Py v cde bién dp ¢6 hidu suit
td1 da khodng 80% dén 90% (do ¢é tdn hao trong mach 1) nén hiéu
sudt cia mach khuéch dai cong suit ¢6 bién dp ra cling chi dat dén
khodng 35%.,

3. Bai todn phin tich mach

Vi mot mach khuéch dai cong sudt cu thé ta ¢é thé tinh cde
thong & k¥ thudt cliz mach nhu sau:

Tinh dién dp phian cue Vy:

V, = V( _Rif.’___
.
RBI + RBZ
0,82

—— =325V
2,2+ 082

Tinh dong dién tinh Ie:

Ve Ve 3,25-07

lez1, = =54mA
RE 4?
Cong sult ra trén tai ¢ sd cdp:
: 1
By = 5 Vie I = ~!2~ 12 x 54x 10 7 = 0,324W

Cong sudt dién cung ¢dp cho mach bdi ngudn Vee:
Py =F =1V =54.107 12 = 0,648W

Tong ird tdi quy ve sd cip:
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Miy khuéch Am transistor va IC Nguyén Tan Phudc

o Ve 12

. = — = 2200
I, 54.10°

Vdi tdng trd tdi 1 loa ¢6 Ry = 4Q, ¢é thé tinh i I& cita bicn

dp ra loa:

Z, R, \N, 4
N
Suyra: — =75
NE
+Vee=+12V
10 RL=40
[+
|
" 820 a7

+
1470

Hinh 4.6: Mach khuéch dai cong sudt ticu hidu

4. Bai todn téng h¢p mach
Tinh chon linh ki¢a cho mach khuéceh dai ¢dng sudt ¢o cong
sudit ra 1a SW, tdng ud loa 12 40, ngudn Vee = 12V.
Chon s¢ dd nhu hinh 4.6 nhung phdi tinh lai tri $& linh kién.
Gid thi€t ¢ bién dp 1§ tdng vi tdn hao cOng suit trén cudn
s ¢dp khong ding k& nén mach ¢6 hiéu suit;
N = 50%

Cong sudt dién cung ¢ip cho mach bdi ngudn Vee:
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Chudnyg 4 Mach khuéch dai cong suit

P, 5
o= S =—=10W
n 2
Tinh dong dién tinh I¢:
o= fi)w = B = 830 mA
V(‘C

Pién trd tai quy vé sd cap:
Ve 12

I, 083

Ti 1& cda bi€n dp:

ﬁz &z ’E =2 ldn
N, R, 4

Ta chon dién dp Vg = 1V thi:
R, == L 1,20}
- I 083
Chon transistor khuéch dai ¢é B = 80
I, = L=]0,3mA
g

Pé mach dudge phin cuc On dinh, chon dong dién qua ciu
phfl["l iip RB| vi Rgg 14 IRB = ]UIB‘

Nhu viy: I = 101z = 10 x 10,3 = 103mA.

Tinh dién trd Rya:

V, V407 1407

R, = =160
R L 0,103
Tinh dién wd Ry
V.-V -
R, =- LA 217 =100

Loy 0,103
Ty di€én lién lac thutng chon C = SpF + 10uF
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Mdy khu€ch Am transistor va IC Nguy&n Tin Phude

Tu di¢n phin dong Cg thuding chon Cg = 47uF + H{uF.
5. Nhian xét

Qua c¢dc mach phin tich trén cho thdy ¢ moi thai diém mach
khuéch dai lién tuc nhin cOng suat dién w ngudn Vee Khi mach &
trang thdi tinh thi toan bd ¢dng sudt Pp = IcVee ¢hi 1 cOng sudt tiéu
tdn d€ dot néng transistor mot cdch vo ich, Mach ¢hi ¢6 hiéu sudl
cao khi tin hi¢u vao ¢d bién d6 1dn, hic d6, cOng suit cta nguon
Vee dude cung ¢ip ra rén tdi. Higu sudt 181 da cliia mach ndy chi
dat dén mue 50%.

D€ ting hiéu sudt 1én cao hon ngudi ta gidm dong tinh I
bing edch dit diém lam viéc gin v& mite ngung din theo kicu
khuéch dai hang B hay AB.

§4.3- MACH KHUE CH PA1 CONG SUAT HANG B

Nhu di phéan tich trong phin cdc hang khuéch dai, mach
khué€ch dai hang B c6 muc phin cye Vg = 0V nén trong mach dién
hinh 4.7, hai transistor T, vi T, khdng duge phin cuc.

. Tl

+Vie

ST T TN T

MOALA N A
i
'I!-—*
+
=
o]

T ] L %
L
T, Ln_l TR,

Hinh 4.7: Khuéch dai cong suit hang B
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Chudng 4 Mach khuéch dai cong suit

Mach khuéch dat hang B chi khuéch dai ducge mot ban ky
nén ting cong suit hang B phdi diing hai transistor T, va T, d€ ludn
phién khué€ch dai sé tao lai dd hai bin ky trén tii. PE thyc hién
diéu nay cin dung hai bié€n dp gdm TR, 12 bién dp ddo pha (cdn goi
la bi€n dp thiic hay ldi do chi Driver), TR: 12 bién dp ngd ra.

Bién dp TR, ¢6 cudn thit cap ba diu ra vdi diu gitta noi
mass nén tin hiu xoay chicu trén hai ddu ra 1 hai tin hiéu dio pha
nhau (hinh 4.7).

Khi Ty nhiin duge bian ky duong lam transistor duge phin cuc
nén T, din dién va ¢6 dong I¢, (dutng lién nét) qua nifa cudn trén
cua cudn sd ¢cip bién dp TR;. Lic d6, T> nhan duge bin ky Am nén
T, khong duge phiin cue s& ngung din.

Kht Ty nhin dudge bin ky dm lam T, khong duge phin cue, T,
ngung din. Lie d6, T nhin duge bin ky duong 1am transistor dugc
phin cue, T, din dién va ¢6 dong Iex (duting rdfi nét) qua nita cudn
duGi cia cudn sdf ¢iip hiéh 4ap TR,.

Nhu viy, hai transistor T; v T, s& ludn phién din dién &
tao hai dong dién I¢) va Ie; chay ludn phi¢n nguge chiéu nhau trong

cudn sd ¢ip. Khi hai dong dién ndy cim ung sang thit cdp sé& cho da
hat bian ky vio tdi.

Hinh 4.8 1a dac tuyén ngd, ra ciia mach ¢Ong suit hdng_, B.
diém lam viée tinh Q 13 diém cit truc hodnh & diém Ve, dudng tdi

tinh gin nhy thiing ditng tit diém Q song song vdi truc tung vi dién
trd cudn s ¢ip nho.

D¢ ¢ cdng sudt ra 19n nhat thi duting tdi dong 1a duting
thing i Q ve tiép xuc vdi duting cdng sui't tiéu tin e dat P
tai di€m Q vai tu d6:

_ Ve _ Ve
](. - E—R'_ V(‘E - _2“‘



Miiy khuéch dm transistor va IC Nguyén Tin Phude

le (MA) qusng tai dong

‘ Pl)max - du’iﬁng tzlll tillh
V(I(I - - . : - ‘ e -..'---.‘
F Y RI: A >
+
ale Ei_ —————— pad g

2R, Q \ L g

,

/

Ve (V)

Hinh 4.8 Pdc tuy&n ngd ra clia mach cong sudt hang B

VL‘.

Puding tai dong ¢t ruc tung tai diém leguy = R
L

Tai Ry 12 t3i Ry, dude guy vE sd ¢ip nhung chi xét nita cudn
rén hode dudi. N€u goi s& vong day cia nifa cudn sd cip 12 Ny va 0
vong day thit ¢ip 1a N thi:

"R, N Y ‘ N, Y
Lol L5 R =R |-
R.’, NZ N2
biém Q ti€p xuc vdi dudng cong sudt cuc dai Ppua nén &
diém nity ¢dng suit tiéu tdn cling chinh 12 Poguy. Ta ¢6:
2
Vf‘(' . V('C' _ Vf'{'

P, .=V, .= , .
rmay 4 CE 2R‘, 2 4RL

Nhu vy, néu ¢ mdt transistor VO Ppgyx cu thé thi khi chon n gufm
Ve ta s& tinh dude thi Ry, dé chon tiép bién 4p v tai Ry, & th cip.
Theo die tuy&n ra hinh 4.8 ta ¢6:

V

— _iC

A](‘ = jrmu\ -
RL

{(vichi ¢ mdt bdn ky)
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Chudng 4 Mach khu¢ch dai cong suit

AV =v =V,

[T TVE [

(vichi c6 mot bin ky)

Nhtt vy, cong sudt ra cye dai do hai transistor cung c¢ilp:

!) - l‘ln‘lll.l\ ‘tt]'lll\

[P ,_) \/:)
V(( V(t

ffe J2 2R

O trang thii tinh, hai transistor khong tiéu hao dién. Khi
khuCch dai thi dong dién dat néng transistor chinh 13 dong dién I &
tri 8O trung hinh:

}{_ — Jrr'ln;n — II/L’ I8
T TR,

Cong suit dién cung ¢ap cho mach bdi ngudn Vee:

- V. 2 V2
P =2 V('(‘ [e=2 Vee — = P(‘(‘ =— L
TR, T R,
Suy ra hi¢u sudt cye dai cia mach:
Vee.
P, 2R,
n=—=2100%= -t 100%="2100% = 75=785%.
g ’ __(T(“ 4
T R,-

Nhu vdy, mgch khuéch dgi hang B ¢6 higu sudt cao hon (n =
78,5%) so vdi mach khuéch dai hang A (M = 50%). Tuy nhién, §
hang B ¢6 nhue di¢m rdt IGn 13 tin hiéu ra bi bién dang xuyén truc
vi khi phin cire Vg = OV thi tin hiéu trong khodng dién dp tir OV
dén V. hai transistor chua din dién. Khi di¢n dp qua tri s§ V, hai
ransistor mdi din di¢n va khuéch dai. Hinh 4.9 cho thi'y dang tin
hi¢u ru bi bién dang xuyén uc (Crossover - Distortion).

Dung dong dién Iy, - Iy, ¢ling chinh 1a dang dong dién I, -
Ie2 va 1a dang tin bigu ra bj bién dang xuyén truc. Bay chinh la 1y
do ma mach ¢Ong suiit hang B khong dudge st dung.
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My khu¢ch dm transistor va IC Nguyén Tin Phude

hién dang

Virz

__________ NS

/
dang tin
hidu ra

v*.,ﬂ_k_ dang tin
hiéu vao

Hinh 4.9

§4.4- MACH KHUECH DAT CONG SUAT HANG AB

Bé trdnh nhude di€m giy ra bién dung xuyén truc § tin hié¢u
ra trong mach khu&ch dai hang B, ngudi st dung mach khucch dai
hang AB nhu so d6 hinh 4. 10.

Trong mach di€n hinh 4.10 hai transistor cong sudt Ty — T
dude phan cye biing cdu phin dp Ry — Re2 é ¢6 di€n dp phin cye
cho hai cye B voi mide Vi) = Vga =V, (1L6V cho chilt 81 va 0,2V cho
chit Ge).

G trang thédi tinh hai transistor duge phan cye vira din dién
nén cdce dong dién g, Ic col nhut biing khdng. Khi vira ¢6 tin hi¢u thi
hai transistor s€ luin phién din dién va ciing cho ra 40 hai bin k¥
trén 1di. Vdi cdch phdn eye niy s& tranh dude hién wgng bién dung
xuvén true. Cde thong so k¥ thudt cda mach nhu Po. Pec, n van ¢
cich tinh gidng nhw mach cong sudt hang B. '
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Chudng 4 Mach khu&ch dai cong sudt

+Vee

é Ra1

0.6V

TR1 §R32

Hinh 4.10: Khuéch dai cong suit hang AB

§4.5- MACH KHUE CH DAI CONG SUAT KIf U OTL

Hi¢n nay cde mach khuéch dai cOng sudt hang AB ding hai
hé bicn dp dido pha va bicn &p ra khungb duge thong dung vi hai
bicn dp ndy <6 kich thude [8n, ning né, dit tidn, hiu suit thip vi
dii tan sd lam viée khong rong. Ngudi ta diung nhiéu cich € tin
lugt bd cde bién dp nay va mach cong sudt bay gidt goi la mach

OTL ¢do vict it cda Quiput TranstormerLess: khong ¢d bién ap
ngd ra).

L. Mach OTL ¢é bi€n dip dido pha
Sd 6 mach dién hinh 4.11 13 mach ¢bng suit c¢hi con dimng

bi¢n dp dio pha. Biy gidg cudn thir ¢idp chia ra hai phiin ddc lip
nhau nén ;am duge goi 12 bidn dp ¢d sdu Ji 1y ra.

Hai cudn thir ¢dp ciia bicn dp dio pha duge quin ciing s
vong nhung cudn trén duge 13y diém diu ndi vio cue By, cudn dudi
duge 14y didm cudi ndi vio cire Bo. Nhu viy, tin hiéu dva vao hai
cue By va B cing 1a hai tin hidu ddo pha nhau,
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Miy khucch fim transistor va 1C Neuyén Tin Phude

+Vec= +30V
e

350 T Jaov!
156V ;

+12V

15

L

390

0.6V

—AMN—
—
%
[

Qb.
-

Re

.
'||— AN
N

Hinh 4.11: Mach OTL ¢6 bi¢n dp dio pha 6 diy ra

Hai cudn th cdp ciia bi€n dp dio pha duge quin chng sO
vong nhung cudn rén due lay diém diu ndi vio cue By, cudn dudi
duge 14y didm cudi ndi vio cye By Nhy vy, tin hiGu dua vao hai
ctfe By va Bo cling 14 hai tin hi¢u ddo pha nhau.

Bon dién (rdf trong mach tao thinh ¢iu phidn dp c¢ho ra dién
ip difm gilta 1a Vy = Y2Vec Mdi ciu phan dp ding d€ phin cuc
cho hat cure By va B» dé hai transistor ¢ Vg = V, = 0,6V,

Do hai transistor ¢hi dudge phan cue ¢ midc vita dan dién nén
mach vin ¢o cic dong dién g, Isa, leis I¢» bing 0. Pién dp trén cic
cufe ¢d i SO nhu trén sd do.

Khi cife By nhan duge bin ky duang 10 T, due phin cuc s¢
din dién, e d6é cure Ba nhin dudge ban ky dm lam T, khong durde
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Chudng 4 Mach khuCch dai cong suit

phan cuc nén ngung dan. Dong dién Ig) s& di & ngudn qua T, nap
vao e 470pF vi di ngang tdi theo chiu tif trén xudng cho ra bin
Ky duong (dong di¢n ¢6 dudng lién nét).

Nhu vy, trén tii vin nhin di ¢d hai ban ky.

Trong mach ndy mdi transistor cdng suat chi nhin ¥ ngudn
Vee nén ¢d cde thong 6 clia tin hiéu ra:

1
AV g :§VCC =V

CEINax

1 - P
3 : o =1 (Rr<<Rp nén bd qua Re)

i
Cong sudt ra rén tdi do hai transistor ¢3p:
1) — f('[llll\ “t'('”“].\
] \/E
P - Voo Ve Ve
[ -
2V2 R, 2V2 8R,
o) trang thdi tinh hai transistor khdng ddn nén khong tiéu
huo c¢Ong sudt dién. Khi khuéch dai, dong dién dot néng hai

=y

~

transistor chinh 1a dong dién trung binh Ic duge tinh theo cdng
thie:

i jr [TINEY V( S
Jo=mn ¢
4 27 R,
Cong sudt dién cung ¢ap cho mach bdi ngudn Vee:
- Vee Ve
Pop=Veode=V,, —£— = K
‘ 27R, 27R,
Hicu sudt clia mach:
Vi
P
= —2 % 100% = -8I3—1'= T x100% ="78,5%
P(_'f' V(‘:(' 4
27 R,
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Ta vin ¢6 hiéu suft 1a n = 78,5% va diy I3 hiéu sudt thyc
chit khéng bi gidm nhdé do t6n hao trén bi€n dp ra nhu cdic mach
trude.

2. Mach cong suit OTL rdap bd phu

+Vce= +30V
e
| Re3 T
cal 1.5k 30V
15,6V
15V
D1
0,5
c2 .
VM=15V +14 T
11
VR 1000uF
D2-Y S ‘
§ RB1 T2 |.sv} i
14,4V : i
_'Q_ c1 \/ oV lc2
+ 1.7V
| T3
1V e —
Vs RE3
§ RB2 100

Hinh 4.12a: Mach ¢dng suit OTL rdp ki€u bo phu

N&u bd bién dp dio pha thi mach s& ¢6 hiéu suit cao hon,
gidm gid thinh, gon nhe va ddi tdn s§ lam viée rdng han vi (rdnh
cde nhuge diém ctia bién dp ddo pha. Vi thé ngudi ta ding mach
OTL bd phu véi hai transistor ¢dng sudt khiie loat, T; 1a transistor
NPN, T, la transistor PNP va T 1a transistor thic thay cho hién dp
dido pha (vi mach by gits khong ciin ddo pha niva).

a) Biéu ki&n cta mach bo phy:

- Ty va To 14 hai transistor ¢6 cling ¢Ong suit Pis.

[}
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Churong 4 Mach khu&ch dai cong suit

- Ty va T» 1a hai transistor ¢6 cung d3 khué&ch dai f.

- Ty va T, 14 hai transistor dude ¢h€ tao cling chit Si hay Ge
(thuting la Si).

- T, 1d loai NPN va T, 1a loai PNP.

Do T, vd T, ¢6 ehing cdc thdng s6 k¥ thudt nén trong mach
di¢n phdi c6 cung diéu kién 1am viéc, mdi transistor phdi chiu
VoV ee. Nhu viy dién dp diém gitta:

VM = I/ZVCC = ISV

Hai transistor duge phin cuc hang AB § mic vira din dién

nén ¢ dong dién tinh ra't nhd di qua T\, T, .

DPiéndp wén cdiccvccita Ty, Ty :

Ve = Vee = 30V Ver = OV
Vi = V=13V Ves =V =13V
Vi = Ve + Vge Vigz=Vm- Vae
=15V + 0,6V = 15,6V =15V - 0,6V = 14 4V

(Ty logi NPN phin ¢ye duong) (T, loar PNP phin cuc im)
by Xét transistor thae Tr:
Trong mach nay Tz la transistor tao phin eye cho Ty — T»
Tacd: Vis=Veiz= 144V
V= Ve + 2Vp = 144V + (2. 0,6V) = 15,6V
Hai diod D) = Dy dong dé 190 mie chénh 1énh dién dp 2V =
1,2V (¢ phiin cye chénh 1éch cho cuye By v Ba.
Pong thdi: Vg = Vee — IciRea = 15,6V
Nhu viy, d€ ¢6 dién dp phin cue ding cho cue B, — By va
cho ra dién dp diém gifta Vy = Y% Vee thi phdi ¢é dong dién Ies
ding. Theo sd dd @ ¢d:
Vi = Vee = IeaRey = 15,6V
VEEE? =V, 30V -15,6V

= == = =10mA
R, 15402
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Miiy khuCch &m transistor vi IC Nguyén Tan Phudc

Tir 406 suy ra:

Vez = 1Ry = 10mA x 100Q = 1V
= VB3=VE3+VBE=1V+0,7V21,?V

Ta Ia transistor phiin cuc hang A nén ¢é Vg = 0,7V

D€ ¢6 Icy = 10mA thi dién dp Vi phai bing 1,7V. Cdc tri s8
nay phdi thiit chinh xdc. P€ ¢6 duge dién dp phin cuc chinh xdc
ngudsi ta phii dang bién trd VR diéu chinh phan cue cho cue Ba.

Tém fai: Néu Vs ding thi Ty = T, ciing dige phin cue ding
hang AB va cho dién dp diém gitta Vi = ¥ Vee. Bi€n 1§ VR con
dude goi 1a bién ¢ chinh diém gilta V.

¢) Xét trang thdi xoay chiéu;

Ts Ia mach khuéch dai hang A rip ki€u E chung nén la
mach khu€ch dai ddo pha. Tin hiéu xoay chiéu ¢a ngudn v, dude
dua vao cye By va khuéch dai ra & cye Cs 1a hai tin hidu ddo pha dd
cd hai bdn k¥ (hinh 4.12a). Tin hiéu nay dong thai dude dua vio
cite By va Bo clia ting cong sudt OTL b phu.

Hai diod Dy — D, ding dé tao dién dp 2V, phiin cuc chénh
I&ch mdt chiéu cho cie B, B, nhing do diod ¢6 tinh ghim dp nén
doi vdi tin hi¢u xoay chiéu thi AV}, = OV, mite dién dp clia tin hidu
xoay chiéu dwa vao cuc B; v B, gin nhv biing nhau.

- Khi T; c¢ho ra bdn k¥ duong thi dién dp Vg, ting aén T,
duge phin cue va Ty ddn dign. Lic d6, dién dp Vi cling ting nén
T khdng dudge phin cue va Tr ngung din (vi T 13 transistor load
PNP). Dong dién fe; ¢ di tf ngudn +Vee qua Ty nap qua tu 1000pF
va di qua tdi theo chicu tir rén xuGng mass cho ra bin ky dudng
rén tdi (dong dién ¢d dudng lién nét).

- Khi Ty cho ra bin ky 4m thi dién dp Vi, gidim nén T, khéng
duge phin cye v Ty ngung dan. Lic d6, dién dp Vg cling gidm nén
T, dirge phin cure v Ty dan dién (vi T, [ transistor loai PNP). Dong
dién Ica s€ do tn 1000pF xd dién qua Ty xudng mass va di Yua tai
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Chuong 4 Mach khudch dai cong sudlt

theo chiéu tit mass 1én cho ra bdn ky dm wén tdi (dong dién ¢o duting
i neét).
Nhu vy, hai transistor Ty va Tz ¢ling udin phién dan dién va
cho ra tdi dd ca hai bdn ky.
Khi d6 hoat ddng mdi transistor ¢hi chiu %2 ngudn Ve, ta ¢o:
4

j:'HT.I\ = 2(—};;‘ (Rif << RL)

Cong suiitra cyc dai trén tdi:

!

_ . s Tonmx
Rnnu\ - Rf. rr' "r -
A2
3
5
V("(' V("('

= PUTI'I'.I‘& = R!. =
2 J2R, | B8R,

Cong sudt dién cung ¢ip cho mach bdi ngudn Vee

Po=V ?_ 1% i('lllu‘ =V V('('
(e ¢ o P ¢ ZFTRL
> = Ve
“27R,
Hi¢u sudt cia mach -
Ve
P 8.R
5= 100 % = ——=-100%
P.. o
27 R,

Vs
= n=—

100% =78.5%

& trang thdi tinh hai transistor Ty va Ta din dién rdt y&u nén
duge xem nhu khong ticu hao cdng sudt. Khi khu€ch dai tin hi€u thi
hai transistor bi ddt néng véi cong sudt tiéu tan:

P']' = p('(" - P(Jmux



Midy khulch m transistor va IC Nguyén Tan Phudce

_ Ve Ve
27 R, 8R,

Thutc ra c¢ong thite trén chi ding vdi trudng hop ngd ra ¢o
Powax- Tri 86 Pr ¢6 thay ddi theo Py, d€ xdc dinh tri 56 Pryg. naudi
ta phdi tim diém cue dai cta cOng thite trén bling cdch ldy dao ham
va cho dao ham biing 0 d€ tim gid tri cye dai.

Ta sé& ¢¢:

32

C

"

0,05

finax

(chung cho hai transitor)
i

Lap t1 $0.v31 Poa ta ¢6°

V.
0,05
Tmae j_me‘ = 0,4
P(Jmu\ __V(?('
8 R .

4

V.
Nhu viy: P 0.4pP =0,4 <

gy Vs Onas 8 RL
MOai transistor s& chiu ¥2 ¢cOng sudt Proy. trén.
~ ey g - ~ + = >,
3. Mach cong sud't OTL rdp bé phu cé tu tang cudng

Mach cong suldt OTL'bd phu dude phin cife hang AB nén §
trang thdi tinh gan nhu khong din dién. Khi ¢6 tin hiéu xoay chidu
2 transistor ludn phién dan v4i dong dién [ khd 16n do 13 transistor
cong suiit. Biéu niy s& lam bién do tin hicu xouy chiCu ¢ ngd vao
mach ¢éng suit OTL bi suy gidm tin hicu.

D¢ bin trir sy suy glidm ndy, w tang cudng Boostrap dude ndi
tr ngd ra hoi iép dusng vé cue B clla 2 hai transistor ¢6 tic dung
tam tdng la1 bién 49 1in hiéu negd vio.

Trong sd db hinh 4.12b, tn Cy = 100uF 13 w ting cuing
Boostrap. NEu khong ¢ tu niy thi bién dd tin hiéu ra ciing nhu
cOng sudtra loa sé bi gidm nhd.
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Chuung 4 Mach khu€ch dai ¢dng sudll

+Vee
R1
1K
T
cr £ g
100uF
>H1061
SW VR1 R3
soog 047 c2
' 1000uF
+]l
il
VR2
1N4148 0.47
R5 T2
c3  4k7 1]
INPUT  10uF —@>Ae71
(f | C1815
= RB R7 -4
2k7 270

Hinh 4.12b: Mach OTL bd phu ¢6 ty ting cuting

$4.6- MACH KHUE CH PAT CONG SUAT KIEU OCI.

Trong mach OTL, dién dp diém gitta Vy = % Vee va § rang
thdi tinh ty ngd ra phdi chiu dién dp nay, Khi khuéceh dai tu ned ra
s€ nap dién lam dién dp trén ty ting 1én khi T; ddo v x& 0 tam
dién dp gidm xudng khi T, din.

Tu C ¢6 dung khing X . = t{ &€ nghich v&i f nén khi

tin hi¢u ¢6 tin s8 f khd thip thi X¢ dd 18n va bién d6 tin hiGu ra tdi

bi gidim nhd. Pic¢u ndy lam cho ddp tuyén tidn s & ngd ra bi giam
trong khoding tan sd thip va thit thip.
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Miiy Khudch dm transistor vit 1C Nguyln Tdn Phudc

Naudi ta ¢6 the bty dién ngd ra va goi 1a mach khuéch dai
cong sudt OCL (do vi¢t 14t cua Qutput Capacitor Less: khang ¢6 ty
dién ngd ra).

Hinh 4. 13, mach ¢ong suit OCL vdi hai ngudn déi ximg + Vec.

+Veeo= +15V
R R
lca lé Reo LU
087 e e
oo T
D1 X 0.5k
V=0V
— 1
VR L
i 1 r2 _
Ra1 T2 |ov B
-0.6v T

: lc2
c1 \/ 45y P

Vs -14y

Res

-Vee= -15V
Hinh 4.13: Mach OCL rdp ki€u b3 phu

Trong mach T, va Tz vAn 14 hai transistor khdc loai rdp kiéu
bd phu, T 1a transistor thic. Cdc linh kién khdc van ¢6 t s& gidng
mach dién hinh 4.12 nhung ditng véi hai ngudn 361 xdng + Vee = +
15V nén dién dp cice cue by gids ¢d tri s0 vai mass:

T, loai NPN dimg ngudn +Vee, Ta loai PNP ding ngudn - Vee

Ver=+Vee=+15V Vea=-Vee=-15V
VE]:{}V VE:‘,:OV
Vi = +0,6V (hang AB) Vgi=-0,6V (hang AB)
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Chuong 4 Mach khu&ch dai cOng suit

Hai diod Dy — D> cling diing dé tao ¢chénh 1&ch dién dp phin
cue cho cue By va By Dong dicén Tes phdi ¢ tri s6 ding khodng
10mA d¢ gidm dp gqua Rea cho ra dién dp ding phin cie By, By vi
chora dién ap diem gilta Vi =0V,

Piém gitru ¢ dién dp Vi = 0V nhtnyg kKhong phai mass, do 3o
T phdi dude phin cue ding bilng bifn tr VR (Ry) va trong mach
nay Tz cd dién dp cde cue nhu sau:

Ver= Vg =-10,6V

VE] = [(‘3 . R[:_} + (- V('(‘) = 10mA x 1008 - 15V =- 14V

Vii= Vi + Ve = -4V + 07V = -13,3V (hang A)

N&u bidn 1rd VR di¢u chinh sai s8 1am Ts bi sai phin cuc
din tdi Ic = 10mA. Bidu niy din d€n Vi v Vg sai 1am cho dién
dp diém gitta Vi = 0V {¢6 the Am hode duang). Lic d6, ¢6 dong
dién mot chidu qua 1di (€6 thé 1 loay s& lam hu tdi. Trong thye &
¢d nhidu cich bido vé cho mach khi dién dp di¢m gitta Vy 2 OV.

Do dung ngudn ddi xdng nén T, ding ngudn dudng +Vee va
T» dang nguon am -Vee. Dong dicén ic, by gid:

Ve

i =
1LY
R

1 I
Cong sudt ra cye dai rén di:

¥

Vee | _ Ve
2R,

P

[S21IHES =

Cong sudt dién cung ¢ip cho mach bdi ngudn £ Vet

- . V..
Po=2V  1=2V, ="=1V. .
i TR,
= P,.=2 —-5}—;— (Vee chi [ didén dp cua mat ngudn}
TR,

Hicu suit clia mach :
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Miy khu€ch Am transistor va IC

Neuyén Tan Phikjc

Pn
= 100% =
A

Vee Z
2R,

2
(o

R,

100% = 78,5%

$4.7- MACH OCL RAP DARLINGTON CO MACH VI SAl

1- So dé

%m R2 é
<5 10K
A1015
L
call
I3p
T4
INPUT 1uF c181s | TS R
+ D
Loy
RS 47uF
= 39k
HSA R3B
4 T8 k2 K T9
C1B15<E
DAy C1815
R13§ D5 Y 1N414B
470 D6 Y.

Hinh 4.144: Mach OCL rip Darlington ¢6 tang vi sai

2- Nguyén ly

Ampli cOng sudt 1on loai OCL thudng diing 4 transistor ¢Ony
suiit rap thanh 2 ¢dp transistor Darlington bd phu nhau, ngd viio clia

ting ¢Ong suldt ¢6 mach khu€eh dai vi sai nhu s do hinh 4. 14a.

80



Chuung 4 Mach khuéch dai cong suit

T2-Tz Ia cép transistor NPN, T¢-Ty 1a ciip transistor PNP rip
ki¢u Darlington. Hai ¢ip transistor ndy rap bé phu nhau.

T4-Ts mach khuéch dai vi sai , T4 nhin tin hiéu vdo, Ts nhin
tin higu hoi tEp tif ngd ra tao hdi hi€p am dién dp ghép ndi tidp dé
linh 46 khuéch dai dién dp cua todn mach. T8 13 transistor én dong
¢ho mach vi sai nhd phin cuc cho cue B biing 3 diod D,-Ds-Dy.

Ty Ia transistor thiic ¢ Ty 12 mach 8n dong nén khong ¢in
oty ting cudng Bootstrap. Bién trd R7 k&t hgp R5A hay R5B dé
xdce dinh dd khuéch dai dién dp toan khéi. Ty C1-C5 1a mach hdi
HEp dm cho tin 50 cao trdnh G&ng hd do dao ddng W kich,

Muych cOng sudt hinh 4.14b 13 mach OCL ¢6 ting vi sai
nhitg khéng ¢6 transistor 6n dong nén vin phai dung tu ting cuwing
Bootstrap C;. Q4-Q» 1a mach khu€ceh dai vi sai, Q3 14 transitor thuc,
Q4-Qa vt Qs-Q7 13 hai ¢ip transistor rip kicu Darlington bd phu.

énlﬁ
g

-y

B,
1
. I, I, e L2
e m[.’é e
lqul- RAVELL I8
L
N LN ot

3 ‘__] !_—t{ ';Ql 0! L /y iy

E I g% g, Loma . l

Iy I G

" o SPEAKLR

[

13

th
|
=
[
A
L
[

1305

-B, N

2

tiinh 4. 14b: Mach OCL rip Darlington ting vi sai khong On dong
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Miy khu€ch dm transistor vi IC Nguyén Tan Phude

§4.8- MACH KHUECH DAT CONG SUAT KIEU BTL
D1 vdi cde mdy khuéeh dm ¢6 cong sudt 16n cdn ding kidu
khu&ch dai cong suidt BTL. Mach BTL 12 mach dung hai mach ¢ong
suit OCL hay OTL cho tin hiéu ra trén hai diu cla mot loa. Tin
hicu vio sé qua mach khuéch dai ddo pha dé cho ra hai tin hiéu
nguge pha ddng thdi dua viio hai mach cdng sudt OCL hay OTL..
1- S¢ d6 khai

Mach cong suat
OTL/OCL

k4

Khudeh dai
dio pha

Mach cong suilt

OTL/OCL

k4

Hinh 4.15: S¢ dd khai mach cong sudt BTL

2- Nguyén tic
BTL do viét tit ctia Bridge Transistor Line Out (ngd ra dung
cau transistor) hay Balance Transtormerless (ngd ra khidong ¢d bién
ap rdp Ao xdng).
Hai tin hiéu ra rén hai ddu foa s¢ 12 hai tin hi¢u cling dung
nhung ddo pha nhau lim in hicu c@p cho loa ¢d bién dd dicn dp
ting gdp doi.

# Sou vdi mach cong suiit OTL:



Chudng 4 : Mach khuéch dai cdng suit

Ve X
OoCL P, . = ‘8% (Ve 1a dién dp ngudn don)
I

_@QVy AV

C

BTL P =
N S8R, 2R,

[ZRIEHRY SR

(ting gip 4 lin)

% So vdi mach cong sudt OCL:

Ve .

ocL F£, = ;—%— (Vee la dién dp ngudn doi)
I A

BTL - (2’/}'(-): - 4V(:'(' 2Vf?(‘

2 s = = = (ting gdp 4 1in
™ 2R, 2R, R B gap 4 )

3- S¢ d6 mach BTL diing transistor

Mach ¢ong sudt BTL hinh 4.16 ¢dm 2 mach OTL gidng hét
nhau cho tin hicu ra wén hai dau cda chung mdat loa. Mdi mach
OTL gdm 6 transistor (i Q> d¢n Q, rong dd, Qs 12 mach tién
khuGch dai thiic ddng thisi 1a mgch nhifin hdi 1i€p am dién dp ghép
noi iép: Qy 1A transistor thiie, Qu-Q, vil Q5-Q7 12 cdc transistor ¢Ong
sudt Darlington rip bd phu.

Q) K transistor kKhudeh dai ddo pha ¢é dd khu@eh dai dién
dp i1 L, Tin hidu vao cue B, ra & cue C va E la hai tin hiéu dido
pha ¢6 bién d6 bing nhau d¢ dua vio hai mach OTL. Tin hi¢u ra ¢
hai ngd 1ahai tin hi¢u ddo pha d& o dica dp xoay chi¢u ra trén loa
ting gdp doi.

Bi¢n ¢ R1 = 50kQ didu chinh af ¢o dién dp diém giitu
mach OTL biing 1/2Vee. Dién dp mot chidu cia hai ngd ra déu ¢o
tri 80 V2 Vee nén dién dp mot chiéu trén hai dau loa 1h OV, khong
ciin diing w dién I ngd ra nhe mach OTL rap ricng &,

Do mych cong sullt khong ding mach vi sai, khdng ¢6 mach
on dang nén vin phii diing tu ting cwing Bootstrap C; = 100pF,
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Nguyén Tin Phudc

LR

A
W
3

Ky,
ST

T

xl-.'.T,,!,
"~

-

EALTTE S Y

LELY

KK

I,
I{“ il
Ihe:;

" I

AN

n, O

ELLY ||Nlmi

(1

LTRY

U

R, =
LT

Hinh 4.16: Mach BTL dung transistor

4- Sd d6 mach BTL dang 1C

Chitc niing cic khoi trong sd db hinh 4.16:

Audio muting circuit: mach lam cim ti€ng.

e R

. 1510

L

ek

—

Ripple filter: mach loc dgn séng ctia ngudn dién.

Pop noise preventer: mach ngiin ticng nhiéu lup bup.

Pin to pin short protector: bdo v& ngin mach.
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Chuong 4 Mach khu&ch dai conyg suit

- Surge voltage protector: bdo vé qud dp.

- Thermal protector: bdo vé nhiét.

- Input Ampli: mach khuéch dai ngd vio.

- Drive Ampli: mach khué&ch dai thuc.

- Power Ampli: mach khuéch dai ¢ong suat.

IC wrong sd dd 1a IC ¢bng sudt 2 kénh, ¢é thé rip mach cong
suit cho ampli stereo, mdi kénh ¢6 ngd vao va ngd ra riéng bidt,
Khi dung riéng 2 kénh, diy 1a mach c¢dng suit OTL hay OCL.,

& @iy mach duge rip thanh kidu BTL ma khoéng cé mach
ddo pha & ngd vio. Tin hiéu vio ngd khong dio Input amp 1, khi
khu¢ch dai tin hiéu dén ngd ra sé cé bién d6 16n han khodng 100
ldn vd ddng pha vdi tin hicu vao.

Tin higu ra & kénh 1 s& qua mach héi t€p vé& ngd vao ddo
Input ump 2 v8i mach phin dp 1/100 nén bién d6 vao Input amp 2
ciing bing bién d6 vao Input amp 1. Do 12 mach khu&ch dai d3o
nén tin hiu ra cla kénh 2 $& dio pha véi tin hidu ra cda kénh 1 va
cd cung bién d4.

Ha1 tin hiéu ddo pha cla 2 ngd ra dua vao 2 diu cia loa lim
di¢n dp xoay chi¢u ra ting gdp d6i va bién do ra ting gdp 4 lan.
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Chuong 4 Mach khuCch dai cOng suit

LA4440
od —
[ [
o 5 5
% Zz 0. o
—
8 3 Z z
g = u-: @
& g ~ E 8“2 of - % v
o= oo WS 05w Vo
5z F2a62% % 4 5885l
— ] oy riv w| ol - m_Lm o] o] L T
INPUT e 1| L = |+
c1 o= + cs
_T_ 4| 47uF c2 Ca—z 1000uF|
1l = 220uF | 100UF| | ZtCs 16V s
" == + 100uF 1
¢ = Ca== Ro cr 1M gy
47uF 1§ 1
| 470 arg  1000UFNEY 47
MUTING CSI
104
= 2|
= call BB
—AAN——— 1000UF/16Y a7
R5§ Ra c10
150G, 15k 104I

Hinh 4.18: Cdch v¢ khiic etfia mach ¢dng sudt BTL diing IC

Cic chin ra:
- Opampt ¢o: INT (ngd vao +), NFI (ngd vio -), OUTI (ngd
ra}, BS1 (ngd ting cuiing), POWER AMP GNDI (néi mass)

- Opamp2 ¢6: IN2 (ngd vdo +), NF2 (ngd vao -), OUT2 (ngd
ra), BS2 (ngd ting cuting), POWER AMP GND2 (n8i mass)

- PREAMP GND: n6i mass ctia khéi tién khucch dai
- VCC: nguédn chung, DC: ngudn dp thap cho tién khucch
dai, AUDIO MUTING: ngd diéu khin cdm.

§4.9- MACH KHUE CH PA1 CONG SUAT DUNG MOSFET
Hién nay nhi¢u ampli cong sudt Idn hay ampli Karaoke ¢o
ting khuéch dai ¢ong suit dung Mosfet vi Mosfet ¢é cde vu diém:



Miiy khu€ch dm transistor va 1C Nguyén Tin Phude

- ngd vao chi can dién dp cda tin hiéu chif khong cin dong
dién nén it nhiéu s& cho ra 4m thanh trong tréo hon

- ddp tng t3t vdi tin hidu tAn s6 cao nén Am bdng ¢6 bién
dd ra manh v sic nét

- muc phin cuc Ve 0 ngd-vdo 1dn (vai voelt) nén tin hig¢u
ra khong bi méo phi tuyén khi tin hiéu vio 16n,

1- Mach céng suat diing hai Mosfet ciing kénh N: (hinh 4.19)

- Ting khu&ch dai vi sai Q;, Q; ¢6 Q1 12 mach &n dong. Tin
hicu vao Q, tin hiéu hdi ti€p vé Q». Tin hiéu ra ctia Q; vd Q> dua
tryc tiép vao hai transistor thie Q7 va Qy.

- Tang khuéch dai thic Qr, Qg ¢6 Q6 13 mach dn dong két
hefp vdi Q4 va Q5 dé &n dinh nhiét cho mach.

- Tin hiéu ra sau Q,, Q- 12 hai tin hi€u ddo pha nén tin hidu
ra sau Q7, Qy cling 12 hai tin hiéu dao pha. Hai tin hi¢u ra sau Q7, Qy
s& diéu khién hai transistor ¢cong suit Mosfet chay ludn phién theo
nguyén 1y mach ¢ong sudt bd phy.

- Qq, Q012 hai transistor Mosfet kénh N, nhd hai tin hiCu
ctia hai transistor thic cho ra 13 hai tin hiéu ddo pha nén khong cén
diing hai transistor khéc loai theo nguyén 1y bé phy.

2- Mach ¢ong suit dung Mosfet kénh N va kénh P: (hinh 4.20)

- Ting khu&ch dai vi sai Qy, Q2 ¢6 Q3 la mach dn dong. Tin
hi¢u vio Qy, khué€ch dai dua vao transistor thic Qq. Transistor Q2
chi 1am nhiém vu nhin tin hi¢u hai tép dé xdc dinh 36 khuéch dai.

- Tang khuéch dai thic Qy ¢6 Qs 1A mach On dong nén
khong ciin  ting cudng.

- Tang cong sudt bd phu ditng hai transistor ludng noi Q6,
Q7 d€ luin phién khuéch dai theo nguyén 1y bé phu.

- Tang cOng sudt rip ki€u Darlington: Q6 (NPN) k€t hgp Q8
(Mosfet kénh N) vi Q7 (PNP) két hgp Q9 (Mosfet kénh P) 12 mach
cong sudt rip kidu Darlinglon dé ¢6 cong sudt ra loa thit 1dn.
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Chuong 5

MACH BAO Vi TRANSISTOR CONG SUAT
VA BAO VE LOA

§5.1- PA1 CUONG

Hién nay, cic loai mdy khudeh dm nglly duge thict ke eé
cong sudt cang ldn. Pidu ndy ¢o nghia ¢Ong sudl ¢lia ¢de transistor
v loa cling phai Idn theo.

D¢ tin dung ¢dng suat tidu tin cha transistor cong sudt, khd
kKhudeh dai cong sudt thuting ding ngudn dién dp cao, gin vdi dién
dp BVepo ctia transistor. Nhu vy, khi transistor hoat doog vdi tin
hiGu am tan gin mufe cye dai theo thidt k& thi transistor ¢ong sudt
icu tin trén transistor cling rdt Idn. N€u mdi trudng ¢d nhiét do
cao, dién dp ngudn ting cao (ngudn cho khdi cong sudt khdng dude
dn dapy thi transistor s€ dé bi chdy do quit tdi.

Mach khuéch dai ¢cong sudl da s& 12 mach OTL, OCL hay
BTL nén khi ting ¢dng sudt bi qud tdi thuting s& hu nhiéu transistor
cing lue. BE trdnh hu cde transistor ¢ong sudt trong Ampli nguiii ta
phdi sr dung mach bdo vé bing nhi¢u cdch khidce nhau.

DT vai loa, khi tit md dién thi thudng ¢6 iéng kéu ldn
“hup™ phdt ra loa. Tiéng kéu ndy ¢é thé lam hu loa hay giy kho
chiu cho ngudi nghe. Ngoai ra, cde loai Ampli OCL khong diing ty
ngd ra, néu dién dp ngd ra bi sai (khde 0V) thi dong mot chidu sé di
ngang loa vi néu tri s8 dong dién dd 1dn thi eling ¢6 the lam hu loa.

P& trdnh h loa do cde nguyén nhin trén trong Ampli cong
SuAt 1dn eon thiét k& mach bio vé loa.

§5.2- MACH BAO VE TRANSISTOR CONG SUAT

1- Mach bao v¢ dung transistor
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My khudch Am transistor va IC

Nguyén Tin Phudce

a) Sa dd:
+Vee = 460V
10
150k% T3
330 T
10 [ W o 2SD88
Ay
56 g T )
T7 IM
—-@> T 100% % 0.4
— RA
T2 L o
/?:oo ¥ 1k $ 04
== 01 M
25 I
g 2k
T4
T6
T Lwy
25D8sg
330 450k

% 100

Hinh 5.1: Mach bdo vé ding 2 transistor

b) Nguyén ly:

Trong s¢ dd, transistor Ts-Ts 12 2 transistor NPN-NPN rip
ki¢u Darlington, transistor Ts-Tg 12 2 transistor PNP-NPN rap kiéu
Darlington. Hai cdp transistor niy rdp bd phu nhau theo nguyén tic

mach cdng suat OTL.

Transistor T;-T; lam nhi¢m vu bdo vé hai transistor ¢ong
suat I6n Ts.Tq. T)-T; dugc phin cuc & cuc B bing dién dp Vgs va
Vie. Khi dong dién Igs hay Igg ting qud i 8 gidi han thi Vgs hay
Vie tdng cao s€ lam Ti-T; bi phin cyc bio hoa v Vegr = Vep =
Vg = 0,2V, Lic d6, T3-T, bi mat phin cuc s& ngung din dua dén
Ts-Te ngung din, transistor cong suit dude bio vé kip thoi.
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Chuung 5 Mach bio v¢ transistor cOnyg suit va loa

Transistor Ty 1dm nhiém vy transistor thic (Driver) didu
khi€n hai transistor Ts-Ty. bBién trd 56Q2, T vi diod Dy tao phin cuc
cho cde transistor ¢dng sudt lam viée § hang AB. T7rdp ndi tit chan
B va C ¢6 tidc dung On dinh nhiét cho mach. Bién trd 100Q diing aé
chinh phin cyc thit ding tranh bién dang xuyén truc. Tu 25uF 1 ty
Boostrap ¢d tac dung ting cuding bién dd tin hidu ra.

Thi du: Igs hay Ig, ting 1&8n 2,5A, e 46 dién dp cda cuc Es:

Pién dp ndy dd phin cuc cho Ty din biio hoa.

2- Mach bao vé ding SCR

a) So dd: hinh 5.2

b) Nguyén ly:

Trong sa dd, transistor T(-Ts la 2 transistor NPN-NPN rip
kicu Darlington, transistor T>-Ty 1a 2 transistor PNP-NPN rdp kiéu
Darlington. Hai c¢iip transistor ny rip bd phu nhau theo nguyén tic
mach ¢ong suit OTL.

Ts-Te 12 2 transistor NPN-NPN rdp ki€u Darlington ddi
ngudn +75V ra ngudn +73V. T5-T; ding ngudn +75V, T,-T, dung
ngudn +73V, Binh thudng ¢6 dd 2 ngudn nén dén L1 va L2 d¢u
sing bio mdy ¢6 ngudn {(power) va dang hoat déng t0t (safety: an
than). Lic d6, TS ¢ dién dp phin cue cuc B khodng Vgs = 74,4V,

Khi dong dién Igs ting qud tri 86 gidi han s& 1am Vg ting
cao, qua diod, bi€n trd 2000, ciu phan dp 1,2k s& dii dién dp kich
cho cue G cia SCR 1am SCR din dién. Lic d6, dong dién I, clu
SCR qua 2 dién ted 1kQ, dién trd 1002 s¢ 1am sut dp va Vs gidm
nhd, Ts mdt phin cye, Ts va Tengung din, mat ngudn +73V.

Khi mit ngudén +73Vv, T,-T, ngung din 1am Ti-Ty cling
ngung diin, hai transistor ¢Ong suat duge bdo vé kip thoi. Béen L2 tit
a¢ bdo hiéu sy ¢d, den L1 viin sdng bdo mdy vin con ngudn.

Do SCR ¢4 tinh duy tri trang thdi dan dién sau khi dudge kich
nén mudn mach hoat ddng lai phdi tdt ngudn dé€ xda trang thdi din
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Miy khu€ch dm transistor va IC Neuyén Tin Phurde

ca SCR rdi md lai. Néu md dién lai mdy vin bdo sir ¢6 thi phéi
ki¢m tra sita chita.

Trong sd d6 khoéng v& transistor thic. Bi€n trd 2000 sau
diodd dung d€ diéu chinh dd nhay cla mach bao v¢. Hai diod dé
nhiin difn dp Vi, cita hai kénh phidi R vi trdi L trong ampli stereo.

+73V 7BV
510

33

220
3k3

L1
Power

Hinh 5.2: Mach bio vé dung SCR
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Churing 3 Mach bido v transistor cong suit va loa

§5.3- MACH BAO VE LOA

1- Néi loa qua ti€p diém cuia ro-le

RY 1

.
A mpli {{ "o LS1
OTL

i SPEAKER

Y

Hinh 5.3: Ngé ra loa ¢6 tiép di€m

Cic ampli ¢ong sudt Idn, loa khong ndi trire 1iép vio mach
cOng sudt md ndi thong qua iép diém RY1 eda ro-le dudge dong sau
mdt thdi gian ré ngdn. Khi md dién, xung di¢n wie théi clia mach
s¢ khong qua Joa, sau thdi gian &, tidp di€m ddong lai va khong
nghe UEng “bup” (rén loa. Mach diéu khién dong iép difm ré ¢6
53 d0 hinh 5.4

2- Bao vé loa khi tit mé may

vCC

T

Rz +75V
=1 [BR]
10K
75k
1N 4007 1K
A0maA
a1
X +
l C1815 200 sw
Rz 1 - 24V
820 L
:[22DUF "0
=0 ~0o

Hinh 5.4: Dang rd-le dong ngdt loa
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Mdy khu&ch dm transistor va IC Nguyén Tin Phudc

Trong hinh 5.4a, khi md dién tu 220uF nap dién qua R1, sau
thiti gian wé khodng 1gidy dén 2 gidy s& & dién dp d€ phan cyc
cho transistor ddn bdo hda, ro-le ¢d dién s& déng tip diém dé ndi
loa vio mdy.

Trong hinh 5.4b, cOng-tic SW chung tryc vdi cong-tic md
dién. Khi md di¢n tu C nap 1am transitor dan wé, ro-le déng i&p
diém té, khi ngit dién ty C cye B bi n8i nhanh xudng mass nén
transistor ngdt tde thoi va loa duge ngdt nhanh ra khdi mach trinh
ti€ng “bup”ra loa.

3- Bio vé loa cho Ampli OCL dung ciu diod

) Su dd:

30VAC DS +J_ R6
R1 cz2 100 R-SP
R 10k R4 < 100u/50V
-— L e RELAY
= LED [ —
IN —
-—m R3 = oo ¥ | 3 -
L R2 5k R7 —
10k 5k6
= L-SP
Q1

Dak ¥o1 C1815

D2

Hinh 5.5: Bilo vé loa dung cdu diod

b) Nguyctn ly:

Ampli OCL ¢4 dién dp ngd ra Vo = 0V do ding 2 ngudn doi
xing £Vee, Tuy nhicén, khi mach ¢dng suit bi hu, hai transistor mat
¢in bling dién dp ngd ra ¢6 thé khdc 0V, ¢6 thé dudng hodc am.
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Chirdng 5 Mach bdo v¢ transistor cOng sudt va loa

Né&u muite dién dp ra nidy sai voi tri s6 dd 16n s&€ 1am hu loa. Mach
di¢n hinh 5.5 14 mach bdo vé loa khi dién dp ra clia mot trong hai
kénh phii R vi kénh trii L bi sai.

Khi ¢6 di€n dp ngd ra cha | trong 2 kénh bi sai, ciu diod 1a
mgch ndn dién tan ky s& ndn dién cho ¢d 2 trudng hdp am hoiic
dudng. Bién dp sau ndn dién duge nap vao tu C; = 100uF phin cuc
cho cye By lam Q din, lde dé Q2 bi mat phin cure nén ngung din,
ro-le mat dién s€ ngdt loa ra khéi ampli va loa da duge bio vé.

Nguon 30VAC 14y tif cudn thit cdp phy clia bi€n 4p ngudn
dé€ ¢ip cho ro-le loai 24VDC. Led sang 1 mach dang 51, Led it 12
mach ¢d sy ¢d. Tu C3 trong mach ¢6 tic dung tao thii gian tré kh
md dién d€ trinh i&ng “bup” ra loa.

4- Bao vé loa cho Ampli OCL dung trasistor NPN va PNP
a) Sa dob:

JOVAC L é R4
c2 _1* 100 Q5
a7u R7 B562
catl |
100u RS
g 56k
R1 = sP
R| 22k =
ha R2
22k Q1
R2 C1815  a1013
22k L
- =
L o]
4Tu
C) —— R6 B
470 1k

Hinh 5.6: Bdo vé loa dunyg transisor NPN v PNP
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M4y khucch 4m transistor v IC Neuyén Tin Phudc

b) Nguyeén ly:

Trong sd db hinh 5.6, transistor Q;, @, (NPN) vi Qi (PNP)
phii hop d€ phat hién dién dp ra cha 2 kénh R vi L khi bi sai (khdc
OV). Qs va Qs rdp kiéu Darlington diéu khién rg-le dong ngit loa.

Binh thudng dién dp ra c¢ia 2 kénh R vd L biing OV nén Q,,
Q; va Qs ngung din, Qv Qsdin dién diéu khién ra-le ndi loa vio
ampli. Tu Cs = 20uF lam nhiém vu tao thdi gian tré trinh ti€ng kéu
ra loa.

Khi dién dp ra cda 2 kénh R vd L khdc OV; n¢u ¢d dién dp
duong thi Q; dugc phin cye din dién va 1am sut dp Vi, Qi ngung
din, Qs ngung din 1Am rd-le mat dién ngdt loa ra khdi mdy; néu ¢6
dién dp am thi Q; dugc phin cuc rip Darlington v3i Q3 din dién va
lam sut 4p Vgy, Qs ngung din, Qs ngung din cling 1am rg-le mit
dién ngit loa ra khdi mdy.

Tu C; = C; = 47uF la w khdng phin cyc (non polar) dé ¢6
thé 1im viéc khi ¢é dién dp hodc duong. Binh thudng chi ¢6 tin hiéu
xoay chiéu ra loa, tin hi€u ndy s& bi hai tu C, - C; ndi tit xudng mass.

5- Bdo vé loa cho Ampli OCL dang khic

a) SJ db 1: hinh 5.7a

b) Nguyén ly:

Binh thudng Q, ngung, Q; va Qs din, rd-le ¢6 dién dé ndi
loa vao ampli. Tu C3 ¢6 tdc dung tao thdi gian tré khi md dién.

Khingd ra kénh R hay kénh L ¢6 dién dp khidc 0V, cdu diod
¢6 tac dung nhif mach nidn dién toan k¥ c¢dp dién dp phin cuc cho
Q lam Qq din, dong Iy qua dién trd R tao sut dp, Q2 vd Q3 mit
phin cyc nén ngung din, rd-le mat dién ngit loa ra khdi ampli, loa
dudc bao vé kip thoi.
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Chudng 5

Mach bdo v& transistor cOng suat va loa

VAC +
R 1 J‘ R4
R 2%k Ry < 100uis0V 100 Q3
> = 10k
N B562
— = R5
L ;Rzzk Q2 10/0.5%
c1815 RELAY
. a1 ‘—T€+ ) '3 l —
D4R yot C1815]| ca 3 _:""
Iﬁ‘ QZDHU
3 104 Xp: - = =
Dsl

Hinh 5.7a: Bdo vé loa dang khéc

) Sd dd 2: hinh 5.7b

+24V
(12iV)

Sp

Hinh 5.7b: Bdo vé€ loa dang khdc

d) Nguyén ly: tuong t¢ mach hinh 5.7a.
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CHUONG 6

CAC MACH BO TRG TRONG AMPLI

§6.1- DA CUONG

Tuy theo yéu ciu clia ngudi nghe, chit lugng cao thip cla
ampli ma thiét k€ thém cdc mach bd trg dé tao sy da dang, sOng
déng cia dm thanh.

Céc mach bé trg thudng thi'y trong ampli 1a:

- Mach Echo (mach ti€ng vang)

Ampli Stereo (ampli am thanh ndi)
- Mach Super Bass (mach siéu tram)

- Am thanh xoay vong (Surround sound)

§6.2- MACH ECHO (Mach ti€ng vang)

1- Pai cuong

M&i 4m thanh do ti€ng hdt ca si, ti€ng néi phdt thanh vién,
tiéng kéu ctia muon loai hay ti€ng dong clia dd vat déu co sdc thdi
riéng biét nhd cdc hoa am (hai). Pé cho am thanh dudc da dang,
sinh ddng, nhiéu mau sic trong linh vic 4m nhac, ngudi ta dang k¥
thudt dién tf d€ tao ra th&m nhiéu hiéu tng im thanh nghe rat hay
va hip din.

Trudc diy, cdc mach diing tao hiéu dng dm thanh trong dm
nhac 14 ¢dc mach: Tremelo, Vibrator, Echo va Reverb.

Mach Tremelo tao ti€ng ngin thay ddi biing cdch diéu ché
tin s& 4m thanh vdi bién d6 8n dinh (Am diéu thay ddi nhung cudng
d6 am thanh khdng d6i).

Mach Vibrator. tao Am rung biing cdch diéu ch€ bién do am
thanh vdi tin s& khong ddi (Am diéu khong ddi nhing cuding d9 Am
thanh thay doi).
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Chuung 6 Cdc mach bS irg rong Ampli

Mach Echo tao ti€ng vang biing cdch ding mach tao tré giita
tin hicu nguyén thiy vi tin hiéu phu.

Mach Reverb 1am dm thanh thay déi biing cich hdi ti€p am

. W ngd ra trd vé ngd vho. Mach Reverb thudng 13ng hop cic mach
trén d€ ting thém hiéu tng Am thanh vang doi.

Hieén nay, cdc ampli karaoke thudng duge thi€t k€ thém
much Echo trén duding truyén tin hiéu ti€ng hat it micro dén loa d€
ting thém miu sdc am thanh, gitip ngudi hat cidm thiy sinh ddng va
hing thi hon. Cdce loai mach khdc hién nay it dudge sit dung nén
khong dé ¢dp trong chudng ndy.

“Echo™ nghia 13 “vang”. Mudn cho dm thanh nguyén thiiy
¢O dd vang thi cdc dm phu k& 1i€p phdi tré hon khodng tir vai ms
d¢n 50ms. NEu thasi gian tré 10n hon 50ms dé€n vai trim ms & tao
thanh ti¢ng déi nhu lu to trong vdch nii hay trong thung liing.

2- Nguyén tic

Pé tao hidu ting Echo (1i€ng vang), tao thém tin hiéu phu:

- Dubng tin hi€u nguyén thiy dua tif ngé vio qua céc

mach khuéch dai rdi dén loa

- DBubng tin hi¢u phu cho qua mach lam ré (delay) rdi trd

lai cde mach khuéch dai va ra loa.

M Knéi tidn Khi o Khi cong Khéi
D_" khuéch dai [=*  wdn dm va | khuéch dail—y
Micro (Mixer) khn&ch dai cdng sudt
Loa
JF
Mach tré
(Delay)

Hinh 6.1: Nguyén tic tao Echo

101



M4y khu€ch Am transistor v IC Nguy&n Tan Phudc

3- Mach tao tré (Delay)

Trude diy, tao tin hiéu tré bing cdch truyén qua 10 xo kim
loai. Thdti gian ré tao duge ngdn khodng vai chuc ms.

Cédch th 2 tao tré 1a phudng phip CCD dich chuyén dién
tich biing ty dién (Charge Coupled Device) theo kiéu chuyén thing
nude. Theo cdch nay, tin hiéu duge nap vio ty thd nhat, sau dé dem
nap lai vao tu thit hai rbi ty thd ba ... d€ o thdi gian tré.

Cédch thit ba ra d¥i sau dang MOSFET - TU (BBD: Bucket
Brigade Device). Phudng phdp nay ciling theo ki€u chuyén thing
nude nhung thay cho cde tu dién nap dién tich chuyén din bling
cong-tic dién tf MOSFET két hgp vdi t dién d€ tao thdi gian wé.
Xung nhip CP (clock pulse) s& diéu khi€n lan lugt dong cic
MOSFET dé€ tao tré. Cdce tu dién trong mach twong duong chinh Ia
cdc tu ky sinh Cgs ciia MOSFET.

Cdch nay ¢é wu di€m hon vi do dich chuyén chinh xic, di¢u
chinh dugc thdi gian tré bing xung nhip bén ngodi, tf s6 S/N 1d6n
nén it nhiéu.

- A

e LT )
Ngd vao | ' A N Ngd ra
TiLTT
I I 1 1
! ! ' 1
CPl Cp2 CP3 (P4

Hinh 6.2: Mach tudng dugng BBD
Hién nay, v3i sif phdt trién cta k§ thudt s6, cdc mach tao tin

hi¢u wé dé tao hidu tng Echo di duge ¢h€ tao rat don gidn va tln
IGi cho ngudi st dyng v duge tich hgp thanh cde IC chuyn dung.
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Chudng 6 Cdc mach bd trg trong Ampli

4- Mach Echo trong ampli karaoke

—| 3 50k 3k3

+
‘IF ""‘I’ I F 6

J—ann
Wiy

L
22 7 =

100k

+ 30k 10k 0k

+12¥

PT2359 100035

Hinh 6.3: Mach tao Echo.trong ampli karacke

Trong sd dd hinhk 6.3, IC PT2399 13 IC chuyén dung tao hiéu
ting Echo. Bién trd Delay 20kQ diung d€ thay ddi thasi gian tré gitta
tin hi€u nguyén thiy va tin hiéu phu. Bi€n tré RPT (Repeat: $ip lai)
50kQ dung d€ chinh mic bién do gidm din clia tin hicu phu, cling
¢6 nghia 13 chinh s& 1an tin hiéu phu duge lip lai. N€u mic bién dod
tin hi€u phu bi gidm nhanh thi s6 1dn lip lai s& it, nguge lai néu tin
hiéu phu bi gidm it thi s0 1an lip lai s& nhidu hon.

Hinh 6.4 minh hoa cho hi€u ¢ng Echo khi didu chinh Delay
va Repeat.
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M4y khuéch Am transistor vit IC Nguyén Tan Phude

AN,

Hinh 6.4a: Bién dd gidm nhicu, thifi gian 1ré ngin

/\/ AVESWY

Hinh 6.4b: Bién d3 gidm nhiéu, thdi gian twé dai

Hinh 6.4¢: Bién do gidm it, thdi gian t«wé ngin

/\/ % /b NN\

Hinh 6.4b: Bién dd gidm it, thdi gian ré dai

Bi€n trd Vol.Echo 50kQ diing d€ chon hiéu dng Echo 16n
hay nhé trude khi dua vio khdi Master.

Opamp 3a 1A mach tién khuéch dai, Opamp 3b k&t hgp hai
bi€n tré SOKQ 12 mach chon dm sic (Bass-Treble) tich cuc.

Opamyp 2a 13 mach ktwéch dai ddo d€ tao tin hiéu stereo
#id. N&u cong-tic S1 & vi tri Off thi Opamp 2a khdng duge ding, tin
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Chudng 6 Cdc mach bd trd trong Ampli

hiéu dua ra 2 kénh R va L gidng hét nhau. Néu cong-tic S1 G vi i
On thi tin hiéu ra sau Opamp la va 1b ddo pha nhau dé 2 tin hidu ra
2 kénh R va L khiic nhau tao hiéu itng sterec. Tin hiéu ra cda Khoi
nay chi 1 tin hiéu vao tir Micro s& qua khoi Mixer dé tron v tin
hi¢u nhac duge dva vao ngd Music.,

§6.3- AMPLI STEREO (Am thanh néi)

Ampli ¢6 sg dd khéi hinh 1.1 dude goi 12 ampli mono (don
am). P& tao hiéu dng Am thanh ndéi (hai chiéu) ngudh ta thiét k&
ampli stereo.

Q Mic. L Mic. R D

Kénh trd) Kénh phii
Loa trai Loa phi
LY Fd
~ 7’
~ Fd
~ ’
\.\ s
Fd
~ y
\\ ’
~ Fd
~ Fd
~ F 4
[ -
e, Fd

Ngeudi nehe

Hinh 6.4: B3 tri Am thanh sterco trong khdn phong

Thye chdt ampli stereo 12 hai ampli mono rdp chung trong
cung mdt vo mdy. Tin hiéu dua vao hai ngd cda hai ampli 1 tin
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Miy kbué€ch Am transistor va IC Nguy€n Tan Phudc

hiéu 1dy tir hai micro diit & hai vi trf phdi (R: Right) va trdi (L: Left).
Hai loa R va L s& dugce dit & hat bén s€ gitp cho ngussi nghe ¢dm
nhin duge Am thanh phdt ra tir vi tri nio trén sin khiu.

Thudng din nhac bd tri tdng (tao Am trim, tiéng bass) bén
trdi san khiu, kén (tao 4m bdng, ti€ng treble) bén phai sin khau.
Nhu viy, loa trdi s&€ cho ra ti€ng trdng I6n hon, ti€ng kén nhd hon
va ngudc lai trén loa phai.

§6.4- MACH SUPER BASS (Siéu tram)

Trong Ampli, cdc tang khuéch dai thudng ghép bing tu dién
lién lac. Vdi cich ghép nly s&€ ¢6 uu diém la tinh todn phin cuc cho
cdc tang doc 1dp nhau. Tuy nhién, khi ¢6 cing nhiéu tu dién trén
duing truy€n tin hiéu, Am thanh trim cé tin s& cang thap thi cing

e | . : CAL e
br giam bié€n 9 ( X, = —— i 1€ nghich vdi tan s6 f).
27C
Pé tdi tao m thanh trung thire, dic biét 1a Am trAm (tir 20H7

dén 150Hz), nhiéu Ampli thi€t k& thém mach Super Bass. Tin hiéu
ctia mach Super Bass s& dudge dua ra loa trim phu (Sub Woofer).

Loa phdj

- Mach KD
Kénh phai s 20 8P :[EI
cong sudt

Ml}(.'h l(_)C Mach khuéch

Mach ¢dn

r‘-l

¥

- .. Mach KB
Kénh trai N . >
cong suat
Loat

rai

Hinh 6.5: S¢ d& khdi mach Super Bass

t06

‘ Loa trim pt
ha thong dat Super Bass Sub Woofe



Chuang 6 Céc mach b8 trg trong Ampli

Mach loc ha thdng trong sd d6 thyc chat 1 mach loc ddi
thong tir 20H7 dén 150Hz. BE ddm bdo bién d6 clia ddi tin ndy déu
tir diu dén cudi ddi, c¢é thé dung ba mach loc dii théng hep 3 ba
tin s& trung taim 12 32Hz, 64Hz va 125Hz nhu trong sd d& hinh 6.6.
Tin hiéu ra sau opamp S s€& dudc dua vio mach khuéch dai cong
sudt rdi cho ra loa Sub Woofer.

22nF
|
il
1M
120k
W9
22nF
47
120k% = 20k§
32Hz
= onF, T
22k il
1M
120k
-WW— 22Kk
10nF —— AN ——
4k7
120k L 20kZeAN D
p—
64Hz + Vo
- 4,7nF“ = 1Ok§
l
1M = =
120k o
4,7nF
12063 L 20k$‘_‘}\ﬂ{(__
125Hz

Hinh 6.6: Mach super Bass
Loa Sub Woofer thuding dat & giita (vi ¢ am thanh trim ¢Ua

¢ hai kénh phii v trdi) vd phia dudi thip dé tao dm thanh trim
munh nhimyg khong giy kho chiu cho ngudi nghe. Loa Sub Woofer
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Miy khu€ch dm transistor vi IC Nguvén Tin Phudc

12 loa ¢6 ¢Ong sudt 16n vi dng rd loa nhd 4 khi ¢6 cdc Am thanh
trdm cla ti€ng trong, ti€ng dan bass, ti€ng nd, tiéng rung dong sé
cho ra dm thanh hodn hdo v sOng ddng nhw that.

V@i hé thong am thanh nhu trén goi 12 hé théng 4m thanh
2.1, nghia 1a ¢6 2 loa phdi (R) - trdi (L) & hai bén v thém 1 loa
traim phu (Sub Wooler) & giita.

§$6.5- AM THANH XOAY VONG (SURROUND SOUND)

Ti nhitng ndm ddu thip ky 80, ngudi ta bt diu nghién ctu
k¥ thudt dm thanh xoay vong. K§ thudt am thanh xoay vong ngiy
nay di dat nhiu thanh wu ding ghi nhin va am nidng chal lugng
am thanh cta thit bi dién tf 1&n mude cao hon hin so vii trude day.

Hé thong am thanh Surround di duge sk dung trong hé
théng truyén hinh miu 46 phin gidi cao HDTV va trong ky thuit
di¢n dnh, dic bict A3 vdi cic phim hinh dong hay chién tranh.

1- K¥ thuit Dolby Pro Logic Surround:

Theo ly thuy&t niy, khi dua vio k§ thudt am thanh sé tzo ra
am thanh bao phi todn khong gian lam ngudi nghe cdm gide nhu
dang tham dir viio cic hoat ddng ca moi trudng dm thanh.

Dolby Pro Logic chia ra 4 kénh:

- Kénh phdi R v kénh trii L

- Kénh trung tim C (center)

- Kénh Surround (phai va trdi)

Tin hi¢u ra cic loa duge thue hién nhu sau:

- Kénh gitta gidng nhu hai kénh phdi va trdi (R+L), ¢6
cung bign dé va cing pha

- Kénh phii R va kénh trdi L nhu hai kénh phdi trdi cia
ampli stereo

- Kénh Surround phdi va trdi can ding 2 loa mic ndi tiép
va ngudge pha nhau,
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Chuong 6 Cdc mach bd ¢ rong Ampli

Tin hiéu vio

Surround Lett Surround Right

Left Center Right

b 4

/\

Loa giita

Loa trdi Loa phai
> : £
Loa trdi sau

Loa phdi sau

Hinh 6.7: Ky thuit Dolby Pro Logic Surround 4.0

Nhu vy hé thong $& tao duge am thanh 4 chiéu trong khong
gian dich chuyén, thudng goi 13 dm thanh 4.0. N&u ¢6 thém loa
rim phu Sub Woofer th gol [d dm thanh 4.1,

Tuy nhién k¥ thudt niy van con nhuge diém 1a:

- HiCu ¢ng tan s dm thanh xeay vong tir 100Hz dén 7kHz

vi st dung logi ghi dich twong wr
- Am thanh kénh gita do R+L nén sé& lam thu hep cdm
quan stereo ¥i truding im chi tip trung & khodng gitta,
2- K¥ thuit Dolby AC3:

B&n nhitng nim dau thip nién 90, ngudi ta chuyén sang k§
thudt 4m thanh Dolby AC3.
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Miy khu&ch Am transistor va [C Nguy&n Tan Phudc

Theo k¥ thudt nay, hai loa phdi va trai Surround phia sau
duge tdch thinh 2 kénh doc tp. Nhu viy vdi k§ thuit ndy sé ¢d tat
cd 5 kénh (goi 1a Ampli 5.0):

- Kénh phdi R va kénh trdi L

- Kénh trung tim C (¢enter)

- Kénh phdi sau R Surround va kénh trdi sau L Surround

Nhi¢u ampli céng suit 1én, chit ltgng cao con ¢d thém
mach Super Bass thi ¢6 thém loa trim phu Sub Woofer. Nhu viy
ampli s€ ¢4 6 loa v goi ta ampli 5.t (5 kénh nhu trén vi thém 1
kénh Super Bass).

Tin hi¢u vio

Surround Left Surround Right

Left Center  Super Bass  Right

I A

Loa trdm phu

Loa gilta
Loa trdi Loa phai

0
- > 3

Loa trdi sau

Loa phai sau
Hinh 6.8: Ky thudt Dolby AC3 5.1
(5 k&nh g("‘)m L, R, C, Ls, Rs vi Sub Woofer)
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CHUONG 7

AMPLI KARAOKE

§7.1- PA1 CUONG

Hién nay nhu cau thudng thire Am nhac tir dia hdt cda ngudsi
nghe di chuyén dan sang thudng thie chinh tlem: hdt ¢la minh.
Ampli Kararoke ra d3i nhiim phuc vu cho nhu cdu méi nay.

M'Cwi Ké;MIC ‘ KE) am? IIIII ‘ KD ting *| Machtao |
, ac | cuong | tleng vang | |
¥
KD |
Master ’_
Mus{c e . ; — e ?
. KB | KB am KD tan
. . am . A
| Music | | sac cuong
|
. Tkpam| kB tang: [ kb | _[Machbao 7
' g % cudng _" Céng suil :_" vé loa ;.El\l SP
+Vce -Vee +12V 12V +5V
& F3
Acin T f. T _
220VF5DH5W| Nguon chinh. . Ngudn énap| (Nguon on ap | |
" luu AC-DC | 1 { 2 J
(I 2 [ o

Hinh 7.1: S¢ d6 khdi Ampli Karaoke
Ampli Karaoke khdc v4i Ampli thudng & cdc di€m sau:

- Nhi¢u ngudi ¢§ thé ciing hdt chung nén ¢dn nhidu ngd
micro vio
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Mgy khu&ch Am transistor viy 1C Nguydn Tan Phudc

- Nhin tin hi¢u nhac tir ¢cdc midy khic nhu CD/VCD/DVD
nén phdi ¢é mach trdn Mixer

- Can cé mach o tiéng vang (Echo) dé Am thanh da dang
vi sinh dong.

Do nhitng yCu cdu trén nén Ampli Karaoke thudng <o sg do
khot nho hinh 7.1,

§7.2- KHOI KHUECH PAI MICRO
}- So db: hinh 7.2 (trang 113)
2- Nguyénly:

-Khi chua ¢O micro, hai transistor Q, va Q» duge rdp nhu
mach khuéch dai vi sai. Tin hiéu ra & hai cue C 13 hai tin hiéu dong
pha nén khi ¢é nhiéu thi hai tin hiéu ndy ddng thdi duwa vio hai ngd
ddng pha va ddo pha cta op-amp 1b, tin hiéu ra bi triét tiéu,

Khi ¢é micro, cite Bz xem nhu ndi mass gua dién trd 100Q,
Q> ud thanh mach khuéch dai Tdp kiéu B chung. Tin hi¢u trén cyc
E duge dua vao cue Ey, tin higu ra trén cyc C; s€ ngude pha vdi tin
hiéu trén cuc C;. Hal tin hiéu nguge pha nay duge dua vao hai ngd
déng pha va ddo pha cla op-amp 1b, tin hiéu ra sé dude ting bién
do theo nguyén Iy mach vi sai.

Cong-tic S1 hd, qua dién trd 33k, tin hidu vio Q, nhd, tin
hiéu ra sau op-amp 1b nho; khi St dong, qua dién rd 5,6k}, tin
hi¢u vao Qa 13n, 1in hi¢u ra sau op-amp 1b s& 1dn han.

Op-amp 1b i mach khu&ch dai dio, cdc w dién 82pF ¢6 tdc
dung loc nhidu tan & cao, trinh ti€ng hi. Op-amp 1A 12 mach
khud'ch dai dito ¢ dd khu€ch dai dién dp khodng 3 1an.

Op-amp 3a k&t hgp op-amp 3b 1a mach loc ddi thong dé
chon am thanh ¢¢ tin s& trang binh (Wong tit 300Hz dén 3,3KHz).
Op-amp 4a k€t hgp hai nhdnh bién trd 1d mach Baxandal tich cu.

Op-amp 4a vd 2a 1a mach khucch dai ting cudng trude khi
dua tin hiéu i€ng hdl vio khii Echo.
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My khuéch Am transistor vi IC Neuyén Tin Phudc

§7.3- KHOI TAO TIENG VANG ECHO
1- Sg dé: hinh 7.3 (trang 115)
2- Nguyénly:

Op-amp 3a 12 mach khuéch dai ting cudng cho tin hi¢u
ti€ng hat, op-amp 3b k&t hop hai nhdnh bién rd 12 mach Baxandai
tich cyc chon lai am trim va béng (Hi - Lo).

IC PT2399 13 IC chuyén ding-cho mach tao ti€ng vang
Echo. Bién trd Delay 20kQ dung dé thay ddi thai gian «r& gifta tin
hiéu nguyén thiy va tin hiéu phu. Bién ud RPT (Repeat: lap lai)
50k dung d¢ chinh nufc bi¢n dd gidm din cda tin hiéu phu, ciing
¢6 nghia 1 chinh 8 Lin tin hi¢u phy duge Lip lai. Néu mdc bién do
tin hi¢u phu bi gidm nhanh thi s& 1an 1ap lai s& it, nguge lai néu tin
hiéu phu bi gidm it thi s6 1an lip lai s& nhiéu hon.

Tin hiéu ra sau mach tao Echo qua op-amp la va 1b d€ dua
viio hai kénh phii vi trdi. Cong-tic S1 ¢ vi tri OFF: hai tin hiéu ra
sau op-amp la vd 1b gidng hét nhau; S1 & vi vi trf ON: tin hiéu ra
sau op-amp la vd 1b ddo pha nhau d¢ tao hiéu itng stereo gid.

$7.4- KHOI KHUECH bA1 MUSIC
1- S¢ dd: hinh 7.4 (rang 116)
2- Npuyénlv:

Tin hiéu nhac (music) 14y tr CD - VCD thudng 13 tin hiéu
stereo nén duge dua viio hai kénh phdi R va trdi L. Op-amp 3a va
3b 12 mach khuéch dai ting cudng, op-amp 2a va 2b két hop cic
bi¢n trd 13 mach chon Am diéu Trim — Trung binh — Béng (1.O -
MID — HI) clia tin hiéu nhac. Op-amp la va 1b 12 mach khuéch dai
ting cudng. Cong-tic S2 ddng s& ndi chung tin hiéu nhac cta hai
kénh tr§ thanh tin hiéu Mono. Tin hi€u ra sau op-amp la va b
duge dua vao khdi trén” Am Mixer (cdn goi 1A khdi khucch dai
Master).
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Chuong 7 Ampli Karaoke

§7.5- KHOI KHUE CH DAI MASTER

1- Sc¢ dé: hinh 7.5 (trang 118)

2- Nguyénly:

Tin hiéu ti€ng hdt sau khdi Echo va tin hiéu nhac sau kh6i

Music dugc dua chung vao khdi khuéch dai Master. Céc op-amp ¢6
tdc dung khbuéch dai ting cudng k&thdp mach chon loc 4m sic
chung cho ca ti€ng hdt va ti€ng nhac. Bi€n tr§ Balance & ngd ra 6
tic dung di¢u chinh cho 4m thanh ra hai kénh dudc déu nhau, bi trir
cho su mit cin bing cda mach dién néu ¢é.

§7.6- KHOI KHUE CH PAT CONG SUAT
1- S¢ dé: hinh 7.6 (trang 119)
2- Nguyénly:

- Tang khu€ch dai vi sai Q;, Q; ¢6 Qs 12 mach 8n dong. Tin
hi€u vao Qy, tin hiéu hoi ti€p v€ Q. Tin hidu ra cia Q, va Q, dua
tryc ti€p vao hai transistor thiic Q; vi Q.

- Tang khuéch dai thic Qy, Qs ¢6 Q6 12 mach dn dong k&t
hgp véi Q4 va Q5 dé 8n dinh nhiét cho mach.

- Tin hi€u ra sau Q,, Q1 13 hai tin hiéu d3o pha nén tin hiéu
ra sau Qy, Qx cling 1a hai tin hi¢u ddo pha. Hai tin hiéu ra sau Q,, Qg
s& diéu khién hai transistor cong suit Mosfet chay luin phién theo
nguyén ly mach cdng sui't bd phu.

- Qy, Qo 12 hai transistor Mosfet kénh N, nhd hai tin hiéu
clia hai transistor thic cho ra [2 hai tin hiéu ddo pha nén khong cdn
dung hai transistor khdc loai theo nguyén 1y b3 phu.
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Mdy khu€ch dm transistor va IC Nguyén T&n Phudc

$7.6- KHOI NGUON
1- Sodé 1:

D=4

+50V

o000
GND
+ C6

10000
T o 50V

c2
4737350

Dt i}
1A B+

1 oND L 4

& |5 \

25y —|
3 {23v Tir KOCS 64n GND
O

Hinh 7.7: Khdi ngudn so dd 1

2- Nguyénly so do 1:

Cudn thir ¢dp 35V ddi xing qua ciu diod nin dién tdan ky,
ty loc ¢6 dign dung ldn 10.000pF nap 1én dé€n dién dp gin bing
dién dp dinh cho ra hai ngudn mét chiéu déi xing +50V dé€ cdp cho
khdi khuéch dai cong suat. _

Cudn thit cdp 15V gua cau diod ndn va loc dién, k&t hgp
diod zener 15C va transistor Q1 cho ra ngudn +15V 6n 4p cdp cho
cdc khdi khuéch dai micro, Echo, Music va Master.

3- Sodd 2:

Cudn thit ¢dp 35V d6i xing qua ciu diod ndn dién toan ky,
tu loc ¢6 dién dung 1dn 10.000uF nap 1én d€n dién dp gin biing
dién dp dinh cho ra hai nguén mot chidu dai xing £50V d€ ¢ap cho
khd&i khu€ch dai cong suit.
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Ampli Karaoke

Cudn tht cdp 15V déi xdng qua cdu diod ndn va loc dién,
k&t hyp IC &n dp 7815 va 7915 cho ra hai ngudn ddi xng +15V dn
dp ¢dp cho cdc khai khuéch dai micro, Echo, Music vi Master,

220V

Fower
OM{OFF

c2
4737350V

—LC1

10A
+50
cs 1+ v
1000 ‘

Dxd

Tos ° GND
T 1000
—0 50V
5y g
(%)
7815
Dx4 3
ki 21V +15
Henp L4 UP el v
R |5 + 220
—l c7 = GND
2 | gy 2200 -
3 . 5]
23V Tir KBCS ors] L C10
daén . 7915 == g
ca | 3
2200 2 © -15V

Hinh 7.8: Khdi ngudn sc dé 2
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CHUONG 8

KHOI NGUON TRONG AMPLI

§8.1- MACH NAN DIEN

1. Mach nén dién ban k¥

bién dp ngd vdo V; cd gid tri hi¢u dung 1a Ve, Do mach

nin dién bdn Xy nén dién dp ngd ra 12 nhitng ban k¥ duong gidn
doan.

D
@G A Y AWAY
L] !
Vi=V,c I, R, Vo
B 4

Hinh 8.1: Ndn bdn ky

Pién dp mot chiéu trung binh & ngd ra:

Ty V, . + b
V,=-L=0318V, (Vp: dién dp dinh)
P :
— N2,
hay V, = v x"” =045V,

Hinh 8.1 13 s¢ d6 mach va dang séng & ngd vao, ngd ra cla

mach nin dién bdn ky. Trong mach ndy tai thuan wd v khong c6
mach Ioc.

Diod D duge chon sao ¢ho ¢6 cic thdong s§ gidi han:

Imux = 4] |

Vanx 2 2\/51’/,{(
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Chyang 8 Khéi ngudn trong Ampli

2. Mach niin dién toan ky mét pha

Hinh 8.2: Nin dién toan k¥

Khi di€ém A ¢6 bdn ky dudng so vdéi diém B, diod Dy din
dién qua tdi Ry rdi trd v& ngudn qua diod D3 (dong dién ¢6 dudmg
lién nét). Khi di€m B ¢6 bdn ky dudng so vdi diém A, diod D, din
dién qua tdi Ry r6i r3 vé ngudn qua diod Dy (dong dién ¢6 dudng
r&i nét), Nhu viy, bon diod s& chia ra hai ¢ip D-Ds v Dy-Dy luin
phién nhau din dién, dién dp ra 13 nhimg ban k¥ duong lién tuc.

Pién dp trung binh mdt chiéu & ngd ra:
2V

v, =1 2063V, (Vp: dién dp dinh)
T
e 2‘61/-1(' o e n
hay V,=——"—=09V_ (Vac: dién dp gu dung)
T

Do c¢dc diod ludn phién din dién ¢dp dong qua tdi nén cic
diod duge chon ¢6 cdc thong sd gidi han:

ID Ly 2 21L

VI{ A 2 2\/5V,Ir'
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My khuéch dm transistor vi 1C Nguyén Tan Phudc

§8.2- MACH LOC PIEN

Trong phin nay dé cip dén mach loc dién ciia cdc ngudn
mdt chi€u sau khi nin dién t ngudn dién xoay chién hinh sin.
Mach loc dién ngudn c6 tdc dung lam gidm mic dién dp ggn séng
dé ¢ ngudn di¢n dp mdt chidu thing hing.

Mach loc dién ¢6 thé chia ra cdc loai sau:

- Mach loc thy ddéng: mach lge C, mach loc RC, mach loc LC.

- Mach lgc tich cue k€t hgp mach loc thu ddng va linh kién tich
cuc nhu transistor, [C,

1. Mach lgc dung ty dién

Hinh 8.3 12 mach nin dién bdn k¥ loc dién bing tu C, trong
dé Ve 1a mite dién 4p mot chiéu trung binh nap trén tu va AVe 13
dién dp gon song V, (Ripple Voltage).

4

¢ C FC

Tacsd: Q=V.C hay V-=% va Q=IT

Suy ra:

N1 cdch khdc dién dp gon séng wén tu C:
!

V, =2

fC

Pién dp mot chiéu trén tai 1a:

_ Iri = V _ [f.
2 " oafc

(f: tdn s& cda dong dién xoay chiu)

V.f}(' = V."

(Vyp 12 dién dp dinh)
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Chudng 8 Khé&i ngudn trong Ampli

Hinh 8.3: ndn bdn k¥ ¢6 tu loc Hinh 8.4: néin toiin ky ¢6 tu loc

" Qua hai cong thifc trén cho thdy mudn gidm mitc dién 4p gon
séng va ting mrc dién dp mdt chidu trung binh trén t3i thi e dién C
¢6 tri 88 cang 18n ciing tot.

Thi du: Mach niin dién bin Ky €6 Vac = 12V, dong tdi I =
0,5A, c&n ¢6 Vpc = 12V. Tinh tri 58 tu dién C.

Ta cé: Vac = 12V nén dién dp dinh Vp 12:

V,=J2v,. =J212z17

A’/
Do: V., =V, —~2“— nén %: Ve~ Vpe=17V - 12V =5V

Suy ra: V,=2x5V=10V
Nhur vy, tu dién loc C dudc tinh theo cong thitc:

V:iﬂ_ :(':L

s W
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May khuéch Am transistor vi IC Nguyén Tan Phudc

N . 054
Cudicing: C=——w—=1000uF
50%10
Hinh 8.4 12 mach nin dién todn ky ¢6 loc dién bing w C.
Biing cidch 1y ludn twing ty, ta s& c¢d cong thic tinh di€én dp gon
song trén w C:

= — (mach niin dién todn ky)

Nhtt vy, mach niln dién toan ky vdi i s& tu loc C nhd xudng
Y5 1dn vin cho ra mue dién dp gon séng nhu mach ndn dién bdn k.

2. Mach loc hinh =

Trong mach loc bling ty C cho thaly dién dp gon sdng V.t 1€
thudin véi dong chuyén i 1, va ( 1& nghich vdi dién dung C cda
loc. Ngodi ra, dién dp gon song tiy thude ki¢u ndn dién bdan ky hay
toan k¥, néu nidn dién wan k¥ thi 46 gdn soéng gidm di mot nira.

Thi du: MOt mach loc ¢6 dong dién tdi I, = 500mA, mp C=
1000pF vir mach ndin dién ki€u todn k¥ thi dién dp gdn song la:

l, 500.10 7"

SO —

"2 2.100.1000.10 70

bl

Mudn gidm dién dp gon séng V. thi phii ting ti s6 dién
dung C 1&n kha ldn.

Thong thudng cic dong tdi ¢d tri 86 16n khong cin dién dp
gon song thit nho, didu nay ¢hi cin thi€t cho cde dong tii ¢6 1 $6
nhd. Mach loc hinh 7 ¢6 tic dung tao ra hai ngudn dién dp mdt
chiéu cd do ggn séng thich hgp cho dong dién tai dé tinh chon tri s
w loc C theo yéu ¢y k§ thuit ma vin ddm bio tinh kinh (€.
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Chuadng 8 Khdi ngudn trong Amplhi

L2 [_ + R
+ + R Va - C, '
Hinh 9.3a: Mach loc hinh n Hinh 9.3b: Mach tuong duong

Sa dd hinh 8.5a 12 mach loc dién hinh =, V, 1A dién dp sau
cdu diod nin dién di duge loc bing tu dién C;.
Gid thi€t ngudn V, ¢6 dong dién tdi 1a I, thi dién dp gon

. N 5 . , I
song rén ngudn Vi la, K, =2

s

Va di¢n dp mdt chiu trung binh Li:

a (Vp: dién dp dinh & thit c¢ip)

Ngudn V| duge qui ra mach twdng dudng nhi hinh 8.3b gbm
¢é nEudn Vipey vi ngudn Vi ndi tidp nhau.

D¢ ¢6 thé tinh dudge dién dp ngudn Vs thi ta phdi xét hai loai
dién dp: dién dp mot chiéu va dién dp gun song trén o C,.

Do vdi ngudn mdt chiéu thi tu C; coi nhu hd mach nén dién
dp mot chiéu trung binh trén t C; 14
Ra’.
R+ R,

- _ 1
b el T . 51

Theo ¢dng thic ndy néu mudn dién dp mdt chiéu ra cao 1hi
dién trd R ¢4 tri 0 ciing nho cang tot.
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Miy khuéch 4m transistor va IC Nguyén Tan Phudc

P61 vdi ngudn gon song (xoay chiéu) thi wy C; ¢6 dung
khing 13 X¢a thudng ¢6 tri sO rit nhd so vdi Ry nén dung khdng cia
tu C; song song vdi Ry ¢6 gid tri tiong dudng Xco.

_
222 NHC

Trong mach dung ciu diod nin dién todn ky nén tin s§ gon
song 1a 2f, trong d6 f 1a tdn s& cBa ludi dién xoay chiéu cong
nghiép.

Ta ¢6: Z, =X,/ R =X, =

o diy dé don gidn ta khong cin xét goc léch pha do ¢6
thanh phin dung Xhdng vi d6i vdi mach loc ngudn thi khong cén
thi€t tht chinh xdc.

Gid thi€t ngudn V; c6 dong dién tdi a Ic; thi dién dp gon
séng con lai wén G la:

V=V, =2

"R+ X,

Theo cong thitc nay néu mudn dién dp gon song ¢ bién dd
thip thi phdi gidm X¢; (tdc 1a ting dién dung cla ty C,) hay ting
dién 1rd loc R. P&t vai cdc dong 1di I, 6 tri s6 nhd thi ¢6 thé chon
R c6 tri 56 16n d€ gidm dién 4p ggn séng rén ngudn.

Thit ra dién dp ggn séng V; cling ti 1€ theo dong dié€n tdi I,
¢Ong thite trén chi ding khi Xc; rit nhd so véi Ry D€ ting hiéu qui
mach loc dién hinh 1t d8i véi cdc di Iz 16n, ngudi ta thudng ding
mach loc tich ¢yc.

3. Mach lgc tich cye
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Chudng 8 Khdi ngudn trong Ampli

.
I v
+
Vet - -

oy

L,
AT

Vrrl - T

Hinh 8.6: Mach loc tich cue

Hinh 8.6 14 sd dd mach loc hinh 7 ¢4 thém transistor, trong
do dién trd Ry thay cho dién trd loc R, tu Cy thay cho tu loc Cs.

C6 the xem tu Cy, dién trd Ry va ty C; 1 mach loc hinh =,
nhu s dd hinh 8.5, nhung diém khidc gitta hai sg dd 1a:

- Mach Ioc hinh 7 (hinh 8.5) ¢6 dong dién tdi qua dién (g
loc R d(mg dicén I,

- Mach loc tich cye (hinh 8.6) ¢4 dong dién tdi qua dién ud
loc R 1a Ty, ¢on dong dién tai I ; gids chinh 12 g cda transistor.

Tacd: [,="Lt=

NCu xét mach loc hinh 7 trong mach loc tich cue thi dong
dién qua mach loc 14 Ty di duge gidm B 1&n. Truding hgp tu loc Cy
¢ el 88 didn dung biing tu C; thi dong dién dp ggn séng trén tu Cy
sC gidm xuong B ln — v dién dp gon séng V. ti 1€ theo dong dién
1di.

Dién dp mot chiGu cdp cho tai bay gits 1a:

VE = VH — Vﬁgﬁ VB - 0,?V
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My khu€ch dm transistor va IC Neuyén Tin Phudc

$8.3- MACH ON DINH NGUON

Trong cic mach dién 0 ngudi ta phin biét hai loai ngudn 1a
pgudn dién dp va ngudn dong dién. DSi véi ngudn cdp dién dn dinh

gyt e ciing chia ra hai loai ngudn &n dinh 1a ngudn on dp va

nguon on dong.

VL = hing 88 I = hing

-
IArE

Ngudn Vii'l Ngudn ll
6n dp R [ dn dong

3

Hinh &.7a: Ngudn on dp Hinh 8.7b: Ngudn 6n dong

A A . < t A e a7 TS - - 7
Ngudn on dang dé tao ra dién dp ¢dp cho tat [a Vi ¢o tr1 $0 On
dinh khong ty thude theo dién dp ngd vao Vi va i 50 dién trd di
Ry (hinh 8.7a).

Ngudn &n dong ding dé tao ra dong dién cung ¢ip cho tdi Ja
I ¢6 tri 80 On dinh khéng wy thude theo dién dp ngd vao Vy va tri
s cia dién rd tai Ry (hinh 8.11b).

1. Nguyén tic on dp

Sd dd hinh 8.8 cho thay nguyén tic cla cdc mach on dp

bao gdm cdc khdi sau:

a) Mach tao dién dp cliwdn:

Liy digén dp t ngudn chung cho ra mdt mie dién dp khong
ddi, dién dp ndy goi 1a dién dp chuiin Vi (Refercnce). Bién dp
chuidn Vi chinh 13 ¢d s3 cho vide on dp, dién dp § ngd ra V,, s& bi
diéu khién trye G€p bdi dién dp chuin V.
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Chuing 8§ Khdi ngudn trong Ampli

VO = h?mg S(n)’

Vi Phan tit
- diéu khién

Y

F 3

Tao dién Khuéch dai Liy dién
. 2 » A + . x
4p chuin sai biét ip miu

L L

Hinh 8.8: Nguyén tic dn 4p

b) Mach 14y dién dp mdu:

La mach I3y dién 4p & ngd ra ddi thanh mitc dién dp biing hay
gin bing muc dién dp chuin, mitc dién dp nay goi la mic dién 4p
miu Vg (Sample) hay cdn duge goi 12 dién 4p hdi ti€p V. Khi ngd ra
¢6 dién dp bi thay ddi s& 1am cho dién 4p hdi ti€p nhd hon hay 16n
hon dién dp chudn V.

¢) Mach khuéch dai sai biét: (Ervor-Amplifier)

Mach khuéch dai sai bigt con goi la mach khuéch dai so sinh
dung d€ so sdnh muc dién dp mau Vs véi dién ap chudn Vg. Pién
dp ra sau mach khuéch dai sai biét dung d€ thay d3i trang thdi din
dién ctia phin uf diéu khién.

d) Phéin 1t diéu khién:

Phiin tf diéu khién terc‘mg 1a linh ki€n dién it cong suit dugce
col nhr mot tdng trd ¢6 tri s6 thy thudc ngd ra clia mach khue(,h dai
sai biét.

Tuy thudc cdch thigt k& phan tif diéu khién ma mach n 4p
dude chia ra cac toai sau:
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= e [ A - = -
- On d4p nd1 €p - On dp song song - On dp xung

Hinh 8.9a: On dp ndi L€p Hinh 8.9b: On Ap song song

Hinh 8.9¢:

Ry On dp xung

Trong mach &n dp ndi tiép (hinh 8.9a) phdn ti diéu khién Rs
duge mic ndi iép vdi dién ud tdi Ry Lic do, dién dp ra Vo tinh
theo cdng thife: ’

Vo =V-(,.Rs)

Theo c¢Ong thitc niy d€ c6 Vo On dinh, Vi ting, mach dién
phdi diéu khién lam cho Rsting va ngude lai.

Trong mach &n dp song song (hinh 8.9b) phiin t& diéu khién
Rg dudge miic song song vdi dién trd Ry, Lic d6, dién dp ra Vo duge

tinh theo cong thifc:

I
Vo=V;-(I, + IR (I, =)
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Chudng 8 Khdi ngudn trong Ampli

Theo cong thite ndy dé cé Vg én dinh thi khi V| ting mach
dién phai diéu khién tam cho Ig ting titc 12 Rs giam v ngugce lai .

Trong mach dn dp xung (hinh 8.9¢) phin tf diéu khién chinh
I3 ¢ong tde S duge diéu khién déng hay ngdt nhd mach dao dong
tao xung. Khi ¢dng tic S déng thi dién dp ra V= V|, khi cOng tidc S
hd thi dién dp ra Vo = 0. Thai gian cdng tic déng 13 t,,, thiti gian
cOng tic hd 1ty Nhu viy, dién dp ra s€ cd mee trung binh li:
!

r - / - f1il
/ [T f I

"rl.rl + (””r

Theo ¢dng thitc niy dé cé Vg Sn dinh thi khi V, ting mach dién
phdi di¢u kiién lam cho gidm thdi gian t,, (tdc 13 ting thas gian L)
vir nguige fal.

2. Mach 6n dp tuyén tinh
a} Much on dp ding diod Zener:

Mach 6n dp dung didt Zener nhu hinh 8.14 chi ding cho
cde loal di Ry, ¢d ¢ong sudt nhd.

R Vo=V,
1] l I,
s +| /- +
Hinh 8.10: On dp V; — C —_— R,
ding diod Zener z

Mauch yéu cau phii cho ra dién dp Vo = V. = hiing s3. G day
ding diod Zener 1am linh ki¢n ghim dp dé git dién dp ra cip cho
tdi dude dn dinh.

Ta cd: Vo =Ve=V; (hing s8)
Diéu ki¢n dé mach dn dp hoat dong 5t [a:

Vi=(1,5+2)Vy
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va thong thudng chon: Iz =1
Nhu viy, dong dién chung qua dién rd R 1a:
[r=1_+1z=2I_
Tinh tri s0 dién ro R :
NV
21,

R (Vi =12 tri s& trung binh)

Pién trd R dudge chon ¢6 ¢ong suit la:
Pg = 2P = 2RI, ?
Trong cong thite trén, “2” [a hé s6 an toan cho dién trd.
Diod Zener duge chon phii cd cdc thdng s6 k¥ thuit nhu sau:
Vz=V_
17 max 2 411 (4: 12 hé s§ an toan)

Mach nay ¢6 nhude diém 14 khi tdi cé dong dién I6n thi diod
Zener cling phii ¢6 ¢dng sudt 1dn. Diéu niy kho thic hién trong thue
te.

b) Mach én dp nii tiép:

D& trinh nhudc diém clia mach 8n d4p dung Zener nhu mach
trén, ngudi ta dung Zener k&t hop vdi transistor € tao ngudn on dp
co cong suat ldn, Vo= Vi

N

E
Hiph8.11: MachSndp  + [l

v, — R
Z 112

ndi ti€p Rjs

Xét mach &n dp ndi ti€p hinh 8.11 ta ¢6:

Vio=Vo=Vg=Vg- Ve

134



Chirgng 8 Khdi ngudn trong Ampli

Trong dG: Vi = V; = hiing s0
nén Vo=V =Vyz- Vg =hiing s0 (Vge = 0,7V)

Nhu viy, dién dp ra duge 6n dinh v khong tay thude dién dp
vao Vy v dong dién tdi [; ma chi thy thudc vio Vz .

BE cho mach 6n dp hoat ddng t8t vin phii ¢6 diéu kién:
Vi=(1,5+2)Vy

Cdch xdc dinh tri s§ ciia linh kién.:

Trong mach dién ta ¢6 dong di¢n tdi I_ chinh 12 dong dién Ig
do transistor cung cap.

Ta ¢6: I =1 va I, = Iy _ ]_f

g B
Trong trudng hgp ndy dong dién tai ¢6 tri s8 16n di duge qui
ra dong dién nhd 1a Iy nhdf tinh khuéch dai dong c¢la transistor, Lic
d6, viée chon dong Iz qua Zener s& chon theo dong dién Ig ¢6 tri s6
nhé chid khéng chon theo dong dién tdi I ¢d tri s6 1dn. Nhu viy,
diod Zener ¢6 thé duge chon loai ¢é cOng suit nhd ma vin dn ap
duge cho tdi 6 ¢dng suit 1én,
Thong thudng chon: I 2 (1 +2) Iy (Ir = Iz + 1g)
Bién trd Ry duge tinh theo cong thife:
vV, -V,
R, = : £
]R
Diod Zener dude chon vdi cde thdng s6 sau:
IZ max 2 4-12
Vz=Vg+ Vg

Transistor duge chon vdi cdc thdng s8 sau:

IC BT 2 2[L
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Cong sudt tiéu tin d transistor 1a:
Pr = le.Vee= 1,(V, -V,)

Chon transistor ¢6 cOng thifc tiéu tdn cye dai td:
Pp iy 2 2Pt

Thi du: Mach 3n dp néi ti€p c6 Y1 = 18V dén 24V.

Yéu ciu dién ap ra &n dinh 13 Vo = 12V va dong thi trung binh 2l =
500mA. Cho biét transistor ¢6 p = 50.

Dién dp vao trung binh la:
_18+24

v, =21V

Do dong dién tdi I qua transistor nén:
Ic = I = 500mA

I, 107
Suyra: [, :Lzs—oo—lp—:l(}nv{

Jii 50

Chon dong dién qua Zener la:

Iz =2l =2.10mA = 20mA
Nhy vy, ¢6 thé chon diod Zener ¢6 cdc thdng s0:

Vz=Vo+ Vee=12+07=127V

I7 e = FHOMA
Tinh dién trd Ry:
v, V,-V, 21-12.7

RH:;_‘:

- = 280Q
I, I, +f, 20107 +10.107

Chon transistor ¢6: Ie pax 2 1A

Tacé: Pr = Ie.Veg=500.10721 - 12) =4,5W
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Ch(_m: PD max = 2PT =2Xx 4,5W =9W
¢) Mach 6n dp song song:

. - P . e bt aF -
Ngudge lai vl mach on dp ndi 1iép, trong mach dn dp song
song transistor cdng suit duge ghép song song vdi dién rd i Ry..

R L.

—+
: Vi g
Hinh 8.12: Mach on dp

song song

Didu kién cho mach on dp vin la:
Vi=(1,5+2)WVqy

Trong mach &n dp song song hinh 8.12 ta ¢6:
Vo=V =V, + Vue =hiing s0

Nhu véy, dién dp ra Vo van gilf &n dinh va khong ty thude
dién dp vao V| hay dién tcd tdi Ry, md chi thy thude vao Vg Tuy
nhién mach chi hoat ddng dding theo nguyén ly &n dp néu tinh chon
cdc linh kién ¢6 cie thong s3 thich hgp.

Chon: e =1,
Suy ra: =T+ 1.=21
Tinh dién tro R:

Trong khi tinh chon tri s& cdc linh kién nén tinh vdi tri $6 dién
ap V) trung binh:
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r

V: "I e + Im 1
’ 2
- V= Vi=V, V=V, - v, =V,
, =

[ 1.+, 21

A

Tinh chon diod Zener:

Ic
B
Thutng chon: Iy =(5+10) I

Ta ¢o: Ig =

Diod Zener duge chon c6 cdc thong 88 sau:
Vz=VL-Vge
IZ max = 2IZ

Cich tinh chon cde thong s6 k¥ thudt cho transistor gidng nhu
mach trén.

d) Mach dn dp dimg transistor rdp Darlington:

Dé tang khd ning cung cip dong clia mach én 4p ngudi ta
ding hai transistor T)-T; rip ki€u Darlington nhut mach dién hinh
8.13.

Hinh 8.13: Mach 6n dp

rdp ki¢u Darlington

Pién dp ngd ra dudge tinh theo ¢dng thive:

V,=Vz - 2Vye = hiing s6



Chudng 8 Khé&i ngudn trong Ampli

Quan hé gifta cdc dong di€n trong hai transistor ta ¢6:

]"\ [;
I[_ :IEQ vi 1;’-_'| ="’H2 =t =5 (1)

: 3

trong do: Igy = By .Ips hay [, ==L (2)

Thay Ig (1) vao lg (2)taco:
‘!}:'1 ]J’ 1 ]f

Bl

B BB BB
Nhu viy, dong dién Iy, s& rat nhd so v8i dong dién tdi I

Chon Iz = 2Ig, thi dong dién qua dién trd Rg:

[ = Ig1+ 1z = Iy +21g = 313] =3 L
B, B,
V.-V, V,

-V
Tinh dién trd Ry R, = d L= Y; £ B, 5,
I

I

Trong mach niy dong dién I qua Rg rit nhd nén dién trd Ry
¢é i 88 1dn, dong dién qua diod Zener it bi&n thién hon nén dién
dip Zener s& chuin hon.

¢} Mach 0n dp phao (mach On dp thd néi):

@ Vo=V,

Vi_-l-_ZZ A I\j é Rz 2 Ra
7 N i

Hinh §.14: @ t I:

, l Iz RB
Mach On dp phao Z I l
' R
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Much on dp phao con goi 1a mach 6n dp ¢6 hdi tiép nhd ldy
dién dp mau ¢ ngd ra dua vé so vdi dién dp chudn bing transistor
khuéch dai sai biét Ty (hinh &. 14),

bién dp miu Vs 12 dién dp gifta cda ciu phin 4p Ra-Ry cling
Ia di¢n dp phin cuc Vg;. Dién dp chuin Vi chinh 14 dién dp Vzcua
Zener (€ phiin cuc cho cuc E| .
g ngd ra ta ¢o:
R R,+R

L,r\. — I/U - Iil = I/'“ — V\- N i)
' R, +R ' R

R #H )

Xétransistor Ty ta ¢o;
V=V =Vz+ Ve =V + 0,7V = hfiﬂg s&

Thay Vg = hiing 80 vao ¢ong thifc tinh Vg ta ¢6:

)R._, +R,

I,r” = (Vz +0,7 = h%lﬂg sO

M

Nhu viy, dién dp ra Vg s€ On dinh va ¢6 tri s3 thy thude Vy
v (1 1¢ cia ciu phin dp Ra-Rg.

¥ Nouvén IV e ddng diéu chinh:

Ta ¢G: Vo=Vi-Vegs (1)
Verr = Vi + Ve (2)

Gid st Vj ting, do dién dp xoay chiéu trude mach nin dién
ting, s¢ lim Vi ting theo cdng thie (1), Lic d6, dién dp miu Vg
cfing ting theo ti 1€ cla cdu phin dp Ra-Rg. Khi Vg ting lam Vy,
ting nén ting phin cye cho Ty lam T, ddn dién manh hdn, dong Ie
qua Ry cling dude ting 1én nén gidm dp trén Ry 1am Vy; ting. Piéu
niy s€ lam Vegz ting l€n theo ¢oOng thie (2) va khi Vg, ting thi
dién dp ra Vi s€ gidm trd Lai tri 6 0n dinh theo cong thie (1).
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Chyudng 8 Khai ngudn trong Ampli

Tudng 1 ta ¢6 thé qui ra nguyén 1y én dp & cde trudng hop
khdc nhu khi Vy gidm, dong dién tdi thay ddi thy di¢n dp ra vin
dudge gilr Sn dinh.

Mach &n dp phao diéu chinh duge dién dp ra theo cdng thic:

B R, +R
V, = (VZ +OJ) a .
I

Né&u thay déi ti s6 dién trd ctia cdu phin dp Ra-Rg s¢ fm
thay d&i dién dp ra. Trong thyc t€ ngudi ta thay ciu phin dp Ra-Ry
bing cay phin dp R;-VR-Ry Khi diéu chinh bi€n trd VR (hinh
8.19) thi dién dp ra Vo sé& thay ddi theo cdng thie

C+VR+R
y =y, vo7) Rt R R
) VR + R,

@ l]_’ PO V() = VL

PR, SR TN
4R NN ik

¥

Hinh 8.15: On dp diéu chinh duge

* Thiét k& much:

Gid st thiét k& mach &n dp ¢6 yéuciu: Ve =9V, [L = 1A

Piéu kién phdi ¢6 clia mach 1a:
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Vi=({1,5+2}V,
Suy ra: Vi=15x9V +2x9V
Vi=135V= 18V =V, =15V
Tinh cOng sudt tiéu tin trén transistor Ty:
P, =l -, ), =as5-9)1=6w
Chon transistor T, ¢6 ¢dng sudt tidu tin cue dai:
Ppuic=2X6=12W (VD: chon transistor 2SD 28)

Chon diod Zener ¢6 Vz = 1/2V. Vi du chon Zener 4,5V,
Dong dién Ig qua ciu phin dp R3;-VR-R; duc tinh sao cho ¢6 tri 6
rit nhé so vdi tdi dé coi nhu khong ding ké.

i
Chon: [, =1 = L 10mi
100 100
Nhu viy, ¢ thé tinh duge tdng dién (1§ ctia ciu phan &p:
Ve 9
Ri+ VR + Ry = - = = 9000
7, 10.10°

C6 thé chon Ry = 3000, Ry = 400Q vi bién trd VR = 200Q
Transistor T| phdi ¢6 Ty rit nho so vdi Ig dé khong anh hudng
dén cdu phin dp:
I, 10107
100 100

Nhu viy, néu T, ¢6 B =50thi dong dién Ig:

Chon: [/ =0,1mA

Ho-

Ier = Bl =50x0,ImA = SmA

Chon dong dién qua Zener 16n khodng hai d€n ba lan [g, dé
dong Iz duge dn dinh va it bi dnh hudng theo dién ip Vi

Chon: 1I,=3I5 =3 .5mA = |5mA

Suy ra dong dién I» qua dién rd Ry :



Chuong § Khdi ngudn trong Ampli

Ig = Iz - IEI = 15mA - 5mA = 10mA
Tinh trj s0 Ry

V-V, 9-45

R, = — = - = 4300
- 1, 10.107
Dong dién qua Rj 11 téng s§ cita dong Tgs va Iy, trong do:
fo 1
J,.=—=="t= —_1—- =20mA
) Ji] g 50
vil: Icr = 1g = 5mA

Dong dién gqua Ry la: I = Ie + Ipy = SmA + 20mA = 25mA

Tir 46 ¢6 the tinh dién ud R
R = Vo= +V,) _15-(940.7) _ 54
=
/

= — = 20002
: 25107 25107

Vi cie tri s6 dién trd cla cdu phin dp R3-VR-R, thi khodng
dién dp Sn dinh & ngd ra ¢6 thé didu chinh:

R+VR+R
V(?m-n = (VZ + 0‘?)_1—____—3_

VR + R,
V(Jmln = (4\5 +0s?)__'_9‘99‘"_ - ?,GSV
200+ 400
: V R
vy Ve = +(],}')R_-‘LL
J
900

IVL‘Jnn\ = (4'5 + 0-?)— = ] l,SV
B 400

Nhu vy, khodng dién dp ra cé thé diéu chinh duge:
V() = ?,65V =1 I,SV

Khodng dién dp nay di thda yéu ciu clia mach 1d Vi =9V,
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3.1C on 4p ba chin

Hién nay ngudti ta ¢h€ tao duge cde IC Sn dp ba chin rit tién
161 cho vide thi€t k& cdc bd ngudn 8n dp ¢6 cong sudt nhd vi chi
ding it linh ki¢n b&én ngoii,

a) IC 6n dp ba chin ho 78xx va 79xx:

IC ho 78xx 14 IC 6n dp ngudn duong, IC he 79xx 1 IC &n dp
ngudn am. Hai s& sau ghi 1a xx chi dién dp ra duge &n dinh.

Thi dy: pA 780512 IC on dp ngudn dudng ¢é Vi = +5V
uA 7905 12 IC 6n dp ngudn dm ¢é Vo =-S5V

Tuy khi niing cung cip dong dién, IC 6n dp dude ghi thém
mat mau e sau ho 78 hay ho 79 dé chi dong di¢n ra danh dinh,

Thidu:  1C 78Lxx: ¢6 dong ra danh dinh 13 100mA.
IC 78Mxx: ¢6 dong ra danh dinh 12 500mA.
IC 78xx: ¢6 dong ra danh dinh 12 1A,
IC 78Txx: ¢ dong ra danh dinh 1a 3A.
1C 78Hxx: ¢ dong ra danh dinh 13 5A.

b} Cdc dang vé IC 8n dp:

1 : Input
2 ¢ Output O
I ¢ t
3: GND npt
2 : Qutput
3 : GND
3
12 1 : Input
l | 2 : GND
3 Qutput 1 2 3
Ty -3 TO -39

Hinh 8.16: Cdch ra chan cda IC ho 78
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Chuong 8 Khdi ngudn rong Ampli

1: GND @) 1 : GND
2 Output 2 Output
3: Input 3 : Input
123
P GND
| | 2 : Input 5 3
3 : Output
TO -39

T(r-3
Hinh 8.17: Ciach ra chdn clia IC ho 79

) Mach on dp nguin ditong va mach on dp noudn dm:

Mach dn dp dimg IC ba chin ¢d so dd don gifin nhu hinh
8.18a vi hinh 8.18b. Cdc w dién .33 vi .1 ¢ ngd vao, ngd ra ding
d¢ loe nhidu tin sO caw, bl cho ddp (g qud do clia 6n ap. Bi¢én trd
R v Led & ngd ra dudge tinh ¢d dong dién qua Led tr SmA dén
I0mA tao dong nudi cho mach én dp giif cho dién dp ra 6n dinh.

¥,
HI_ LM 78XX
33 I J N I 2,

+¥,

Hinh 8.18a: On ap ngufm dugng

-V -V

Hl_ LM 79X X
,33:‘: J .1]: =2,

Hinh ¥, 18h: On dp nguon dm
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$8.4- KHOI NGUON TRONG AMPLI
1- So do |

a
24

Puweer
OMNiCFF

c2
4737360V

x4
1A
L [T - 4 "
gl
2 oy 4‘
3 {2y Tir KDCS dén

Hinh &.19: Khdi nguon ¢é On dp dimg Zener

Cudn thi ¢ip 35V déi xting qua cau diod ndn dién Oan k¥, w
loc ¢6 dien dung 1n 10.000pF nap [én dén dién d4p gin biing dién
dp dinh cho ra hai ngudn mot chidu ddi xing +50V d¢ cdp cho khdi
khuéch dai cong sudt.

Cudn thf ¢dp 15V qua ciu diod nidn va loc dién, k€t hgp diod
sener 15C v transistor Q1 cho ra ngudn +15V dn dp cip cho cde
khai khuéceh dai micro, Echo, Music va Master.

2- So dd 2:

Cudn thiy ¢ip 35V ddi xitg qua cau diod nin dién 10an ky,
loc ¢6 dién dung 1dn 10.000pF nap 1én d€n dién dp gan bing dién
&p dinh cho ra hai ngudn mot chidu ddi xing 50V d€ c¢ip cho khoi
khu€ceh dai cdng suil.
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Chudne 8 Khdi ngudn trong Ampli

Cudn tht ¢dp 15V doi xitng qua cdu diod ndn va foc dién, k&l
hop IC Gn dp 7815 vit 7915 cho ra hai ngudn déi xidng £15V 6n dp
¢ip cho ¢de khdi khuéeh dai micro, Echo, Music v Master.

Fa
2A

220V

Pawyiz _L c1
ONFOFF |473:300V
c2
473350V 5y
. 3
! GND, L
R
2 { ey
3oav TU KDCS ' [rors] SCI0
dén . T 220
Toc8 L 1] )
2200 2 o 15V

FHinh 8.20: Khdi ngudn ¢6 Gn dp ding IC
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TU SACH KY THUAT PIEN - PIEN TU
ThS NGUYEN TAN PHUGC

MAY KHUECH AM
TRANSISTOR VA IC

Chiu (rdch nhié¢m xudt bin: HOANG CHI DUNG
Bicn tip:  HONG NAM

Trnh biy:  NGUYEN PHUGC TUONG VAN
Bia: NGUYEN TAN PHUGC

NHA XUAT BAN HONG bUC
111 LE Thinh Ton -Q.1 — TP.HCM
DT: )8.8244534

Yoo Melede

Thue hién Lién doanh: N(EUYI:CN TAN PHUGC

In s6 lugng: 1.000 ban, khd 16 x 24 cm
Tai CONG TY €5 PHAN IN XHUYEN HOC PHIA NAM, Tp HCM. DT: 38164415
S5 Péng ky K& hoach Xuit Ban: 187-2009/CXB/64-29/HD
Quyét dinh Xuit Ban s6: 46/QDXB, ngay 06.03.2009.
In xong va ndp L chiéu Thang 9-2009.



* GIAO TRINH PIEN TU KY THUAT

1- Linh kién dién uf

2- Mach dién tf - Tép 1

3- Mach dién td - Tép 2

4- Mach dién wr - Tap 3

5- Mach s0 - tip 1, 2

6- Mach tuong tur

* GIAO TRINH PIEN TU CONG NGHIEP
I- Linh kién diéu khién

2- Ky thudt xung c¢in ban va niang cao

3- Dién uf ng dung trong cdng nghiép- Tap 1
4- Bién tf ting dung trong cﬁng nghi€p- Tap 2
5- Pién tir cOng suat

“ GIAO TRINH PIEN CONG NGHIEP

- bién ky thudt

2- bo ludng dién va dién t

3- Khi cu dién — Truyén dong dién

4-Trang bi dién

* GIAO TRINH PIEN TU TU PONG HOA
I- Lap trinh vdi PLC Logo, Easy va S7-200

2- Lap trinh vai PLC Zen, CPM2A va Inverter Omron

3- Cam bién -Po ludng va diéu khién

TU SACH KY THUAT PIEN - PIEN TU
CUA TAC GIA NGUYEN TAN PHUGC

(t4i ban lan tha 13)
(tdi bdn lan tha 6)
(tdi bdn 1an thi 5)

(sdp xud't bdn)
(da xuat ban)
(tdi bdn lan th 4)

(tdi bdn 1an tht 6)
(tdi bdn lan tha 5)
(tdi bdn lan thit 4)

(sdp xuit ban)
(tdi bdn 1an thi 3)

(sdip XUAPHAT—= =

(tdi ban 1an tht 2)
(sdp xudt bian)

(sdp xui't bin)

(tdi ban 1an tht 6)
(tdi ban 1an thi 4)
(tdi ban lan tha2)

4 -Trang bi dién khong ti€p di€ém-Thang mdy cong nghiép  (sdp xudt bin)

“ GIAO TRINH PIEN TU UNG DUNG

I- Stra chira Thi€t bi Pién - Pién t gia dung
2- bién va Pién t ¢in bdn

3- bién tif cong nghiép va Cdm bién — Tip 1
4- Bién tir cong nghiép va Cidm bi€n — Tip 2

5- Ampli —Transistor va IC

(da xudt ban)
(dd xud't bdn)
(da xudt bian)
(sdp Xxudt bin)

(da xud't ban)

Gid: 28.000 dong
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