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LOL NOI AU

Trong linh vige Pién (& din dung, Mdy khuéch im (Ampli)
dutde xem 1a mdn hoe ¢in ban quan trong nhat, Hau hét cac chuong
winh dao tzo nganh Pién t¥ vién thdng, Dién 1 dan dung déu X€p
mon hoe ndy diu tién trong phin cdc mon ky thudt chuyén nganh.

Hién nay trén thi tuting sdch k§ thudt dién uf di ¢d mot vai
gquyén gido trinh Mdy khué€ch Am nhung thudng ¢6 ndi dung hep vi
khong sdu. chi thich hgp cho cac 13p dao tao ngiin han hay cédc 16p
Trung ¢ip nghé.

Chiing 101 bién soan gido trinh “Mdy khuéch dm transistor
va IC™ ¢6 n6i dung rong va mic do ly luan tuong déi siu hon nhim
phuc vu cho viéc gidng day ¢ nhiéu bac dao tao khdc nhau, dong
thasi 12 1ai liéu tham khdo cho cde d8i tugng mudn tim hi€u siu vé
mdy khu¢ch dm nhu ky su, gidng vién, k§ thudt vién, cOng nhin
lanh nghé. Bic bidt rong gido trinh ¢6 gidi thiéu va phin tich khd
chi i€t v& Ampli Karaoke Ja loai thi€t dién tif dan dung rat phd
bi€n ma hdu nhu moi gia dinh déu ¢é.

Tit c& so dd mach trong gido trinh déu duge phin tich
nguyén 1y, tinh todn trang thdi tinh vd ddng rat chi tét sé gidp ich
rit nhicu cho viéc khdo sdt, idp rap hay sita chita.

Hy vong gido trinh nay s€ la mot tai liéu ky thuit dién «f
htu ich cho cdc gido vién ciing nhu ban hoc sinh/ sinh vién nganh
bién t.

Rat mong nhin duge nhiéu y ki€n dong gop d€ sich duge
hodn thién hon trong 1an tii ban sau.

TP.HCM, ngay 07 thing 10 nim 2009
Tidc gid
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CHUONG 1
TONG QUAN VE MAY KHUECH AM

§1.1- PAI CUOGNG

B¢ ti€ng noi, u€ng hat cda mot ngudi ma rat nhiéu ngudi ¢o
thé cidm nhin dudc cling lc thi cin c¢6 bd khuéch dai am thanh. B
khuéch dai 4m thanh (thudng goi tit 1a Ampli — do tif Amplifier) 13
mot thi€t bi dién 17 dian dung khi phé bi€n va rat da dang.

Tuy yéu ciu vé cOng suit va chit lugng ma Ampli ¢d ciu
triic va sg do khdc nhau, tuy nhién Ampli thudng ¢6 sd dd khéi cd
ban nhu hinh 1.1.

M]C- -, -3 A Al Al
Khdi ticn Khoi tron Khoi chon loc Khon
|}—> khuéch dai Am = Am sic khuéch dail—
Micro (Mixenr (Tone) ¢Ong suit
Music 1 Loa

Line In/CD
Hinh 1.1: So d6 khéi Ampli

Trong sd dd, micro ¢é nhiém vu ddi tr Am thanh ra dong
dién xoay chi¢u am tin, loa ¢d nhiém vu neude lai 12 ddi dong dicén
xoay chiéu Am tan ra Am thanh. Micro va loa con dude goi chung
tén ta linh k1én di¢n thanh.

Khah tién khuéceh dai micro (Pre-amplhi) ¢6 40 khucch dai oy
vai chuce @€n vai trim lan, khuéch dai tin hiéu rit nhd sau micro tir
vai mV 1én vai traimmV dén 1V.



My Khudch dm transistor v [C Nauvén Tin Phudc

Khai trén dm cd the nhin cung lice nhicu tin hic¢u ¢ nhicu
ned nhu: music. line In/CH ¢d bicn A& vii trim mV dén IV trén
chung vdi tin hic¢u (f micro dd dude khuéceh dai.

Khor chon loc am side, con goi 1a mach trim bong, ¢d tdc
dung chon lya mue do am thanh wam bong ra loa theo sd thich ctta
nuudi nghe.

Khai khudch dai ¢ong sudt (Main Amipliy 13 mach ¢o do
Khuéeh dar 16n nhit, vira khuceh dai dién dp vita khucch dai dong
dIcn Am Gin 1En thac 1dn d¢ dua dEn toa cho ra Am thanh.

Nhirng Ampli ¢d chit Ivgng cao dong cho am nhae con ¢o
cac mach phu u¢ dic bi¢t nhur Echo  (Repeat, Delay),
Mono/Sterco. Surround ..

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

Micro 1a loar thict n dién «r dung d¢ doi chin ddng am
thanh ra dong dién xoay chicu (con got 1a tin hi¢u dm an). Micro
con ¢o tén khie 13 hinh kién dién thanh, dung dé ddgi am thanh ra
dong dicn.

VE cdu o, micro gdm ¢d mdt mang rung lam bing
polystrol ¢d gan mdt ong diy nhdng dit nim trong (0 wwdng cia
mot nam cham vinh cdu.

Kht ¢ chin dong dm thanh tic ddng vio mang rung cula
micro thi cudn diy s& dao ddng trong wr wrudng cua nam cham. Lic
do, 1 thong gqua cudn ddy thay doi v cudn day s& cim ng cho ra
Jdong dién xoay chiéu. Dong dién xoay chiéu ndy do am thanh tao
ra nén got 1d déng dién dm tdn.

Dong dién dm tin do micro tao ra cd bicn dd iy thudc
cuding dd am thanh tdc dong vio micro ldn hay nhd, tan O cin
dong di¢n wy thudce vio dm di¢u bong hay tram.

Micro co cace dic tinh sau:



Churdne | Tong quan vé mdy khudeh im

- DO nhay mV/pbar & tin s6 1= 1k,
-Diay tin s6 50 Hz + 15kH

- Tong rd: micro ¢ tdng wd thap tr 20062 dén 6002, Wny

(5 cao W 2k dén 20k,
2. Loa dién djng

Loa 12 thi¢t bi dién it dung dé dor dong dién am tin ra chin
ddne am thanh. Loa cting dude ¢oi 1a linh kién dién thanh,

Ve cau o, lod gom cd mot num cham vinh cuu dé o ra
rucing déu, mot cudn ddy duge didt nim rong W rudng cla nam
chim va cudn diy duge gian dinh v3r mang loa, mange loa ¢é dane
hinh non lam bing loai gidy dic bi¢t, Cudn diy ¢d (he rung ddng
trong tir rudng clia nam chiam.

Khi ¢ dong dién dm tin vao cuon diy loa, cudn diy ¢ tao
ri U uruding tie dung 1¢En wr trudng coa nam cham vinh cdu sinh ra
lre dién wr hat bay day cudn diy im rung man loa va tao ra cdc
chin dong am (hanh lan truyén rong khong khi. Am thanh do loa
phatra 1dn hay nhé I do dong dién dm tan vao cudn ddy manh hay
y&u, am di¢u trdm hay bong 13 do dong dién dm 1dn ¢6 tin s& thip
hay cao.

Loa ¢d cac die tinh sau:

- Téng trd: thudng 12 402, 80, 164, 320

Cong sudt dinh nmude: @ i tedm mW dén vai irdm W,

Day (an lam vide:

e Loa trim (wooler): mang loa ¢é Khoi ning lwsng ning
va phdtra cac am wam (An so W 20Hz + 100017,

¢ Loa b(;ng (tweeter): dang coi, ming kim logt chuyén

phidtra am bong tan so i 3kHz + 15kH.

e Loa trune binh (mid range) ron hay dep, mang gify phit
ra cde tin s& 1w 200H, = 10H ..

Y



Mady kbu&ch Am transistor va IC Nguyén Tin Phude

nam cham

!: + mang loa
.

cudn day

|

- cugn day

mang nm

Hinh 1.2: C4u tao cua micrd va loa

§1.3- VAN BE PO BIEN PO CUA AM TAN

Trong k¢ thuit dién tr, dé€ do do khuéch dai ctia mach dién
wt, dip dng bién dd cia mach loc ... ngudi ta thudng dung don vi
deciBel (dB; 1deciBel = 0,1Bel).

P& do bién 4o Am tin, ngudi ta cling ding don vi nay va qui
dinh dién r3 tdi 6 tri s6 12 600Q).

Dai vdi ngd vao cda mach, néu mudn tinh theo don vi ndy
ciing phdi ¢6 tong trd 12 600Q.

P
P, 0
*-—1 ’ e 4
_bl IO
| .
\ D Vo Tai
6()()Q 6000
._

Hinh 1.3: Qui dinh tdi va tdng trd vao

DPon vi dB duge dinh nghia: “Né&u ¢6 ¢ong sudt P = ImW ra
(eén dién trd tii R = 600Q thi dién 4p Am tin trén 31 12 0 dB™.

10



Chuong | TOng quan v& miy khufch am

Tac6 cong thie: P =RI® = %;

Suy ra: U’ = PR hay U=+PR
Nhuvdy: U =+10".600 = 0,775V = 0dB

Trudng hdp tinh gin ding thi ¢6 thé qui tron 1V = 0dB.
D6 khuéch dai cong suit duge tinh theo cong thiie:

P

0

AP ‘:?

!
Ngudi ta cim nhin 4m thanh khong ti 1& tuy&n tinh theo
cong sud't ma theo ham logarit thip phan.

Bo khué&ch dai tinh theo dB fa:

P
A, (dB) = 1010g?“ (toglO=T1; logl =0)
/
Us_
R 2
= A,(dB)=10log—2%- =10log Uo, (do Rop=R))
U/_ U/_
Rl

u,Y U
= A (dB)=10log =2 | =20log—=
»(UB) gEU] gU

l 1

Trén cdc thiét bi thu phat Am tin, ngudi ta khong ghi don vi
la Volt mi ghi l1a dB (véi ngd vio Uy = 1V = 0dB).

Thi du:

-Néuco: Up=1V = Ap=0dB
-NCEuc¢o: Up= 10V = Ap=+20dB
-Néu ¢o: Up= 100V = Ap=+40dB
-N&Euco: Up=0,1V = Ap=-20dB
-NEu¢6: Up=0,01V = Ap=-40dB

11



Miv khudeh am wansistor va 1€ Naeuyen Tan Phdc

$1.4- PAC TRUNG COBAN CUA MACH KIUECH B A1

Mach khuceh dai ¢d ky hicu nhu hinh 1.1, Nang luene & ned
vau v a neo ra thuong dude goi 12 tin hico vao vaotin hica ra. Tin hicu
vio v L hicu ra co the § dang dién <dp hay cuing & dong dién vi
dudge ky hicu 1a V. Vg hay 1, o

v, - » D —_— Vo

I; I

Hinh [.4: Ky hi¢u cua mach khucceh dai

Nhirng diic trimg o6 bedn cla mach tién khuéceh dai am tan:
- 1E SO khudeh dat A (dB)

- Bac tinh truyén dat tin $& v ddc tinh pha

- BPic tnh bi¢n dd

- Dadi dong va mate nhiéu

- Mco phi wyén.

1. H¢ s6 khu&ceh dai A (dB)

HE s& khuceh dat dién p cda mach dude dinh ngbia:

Trone vice chudn hoa, do khudceh dai thugng duge tinh theo
don v dB bdi chng tinde:
1)
A (dB) = 1()1(ug]—;’ (logl0 = 1;logl =0)

;



Chvong |

L.~
R {
— A dBY =10log —=- =10log
U,
R,
Uy U
= A dB)y =10 log(r” =20log
\ -t ‘/

2. Pac tinh truyén dat

Tong quan v¢& miiy khudeh am

HE 0 khudeh dai dién dp Ay thudng duge tinh & (dn 50
chudn ctia Am tan 1alkIlz, trong khi dae tinh truyén dat mo i dany

tin hi¢u ra theo tn hiéu vdo trong sudt dai Am tan (e 20t dén

20k112) vi duge bicu thi bing hé s truyén dat K.

¢ s0 truyén dat K dude tinh biing i 1& gitra do 1gi G 1an so

dune xem Xét A, v3i do 101 & thn s6 chuiin (1kHz) Al

Huy  A(dB)=20log K

Mco dang tin hiéu do bicn do ra khong déu trong sudt ddi
tin, goi H méo tan s6, dude tinh bang dB. Méo dang tin hicu do su

dich pha tin hicu ra, go1 1a méo pha.

K (p
1
L O
V2 45"
-
| e |

Hinh 1.5 Bap tng bicn do

te

OOt T

linh 1.6: Bap uang pha

Su méo pha (huting xay ra G ving tin 80 thip viving (an so

Cao.



Midy kKhu&ch dm transistor vi IC Nyruyén Tan Phudce

Hai loai méo (rén xdy ra wén cdc linh kién wyén tinh dudge
goi chung 11 m¢o tuy&n tinh.

3. Dac tinh bién d) - Dai dong — Nhiéu

Piic tinh bién d6 cta mach khuéch dai 1a quan hé giita dién
ap ra theo dicn dp vao (VJ/V)).

EBnh v& 2.4 cho thiy néu dién dp vao V,nhd dudi mie Vi,
thi s& ¢d nhid¢u xudt hi¢n ¢ ngd ra. Pham vi 1am viéc 0t nhi't cla
mach khuéch dai 12 doan tuyén tinh. N&u dién dp vao V; vudt qui
MEC Vi thi s ¢d hién twgnyg qua tai ngd vio va gdy ra méo dang
tin hiéu.

Nhi¢u trong trudng hdp niy 1a nhidu ndi clia linh kién dién
W phi tuyCa v nhicu tap am ahidt.

V(\ 4&

Vi

v

V]lll]]\ Vlmll\

Hinh 1.7: Bac tinh bién dd

Ti s gitta dién dp vao cye dai v cue ticu goi 1a ddi dong
cula tin hi¢u theo dinh nehia:

I4

II Jmily
1)\' = !,ﬂ'

Jman



Chudny 1 Tong quan v& mdy khu&ch dm

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

Nhu viy: dé tednh by nhiéu ¢ ngd ra va tin hiéu bi méo dung.
ddi ddng cia mach khuéch dai phiti bing hay ldn hon dai dong ciia
tin hicéu vao.

V.
D,z #"‘ va D (dB) =20log Dy

4, Méo phi tuyén

Mco phi tuyén ld do cde dic tuyén ngd vao va ra cla linh
ki¢n dién nt khonyg thﬁng.

Khi mach khu€ch dai phi tuyén s€ lam mcéo dang tin hi¢u
hinh sin dngd vao va ngd ra s& xudl hi¢n nhic¢u hai (hoa tin) bac
cuo ¢6 bién dd 16n. Méo séng hai duge biu thi bing hé s8 song hai
Ky, vit ¢6 thé tinh theo dién dp hay dong dién, don vi tinh biing %.

. \.ﬁf +17 + 14" + o
K, = ; -

N el "+, +
Hay: K, =32 -\V :

L

Thong thucing méo hiicho phép tir 5-7%. Ampli chat ugng
cao thy tr 1-247.

,__
A



CHUONG 2
MACH TIHIN KHUECH DAT AM TAN

§2.1- DAl CUONG

Neudn tin hi¢u am tan thudng L micro, dau wr, diu dia
nén co bicn do rat nho Khodng vai mV dén vid chye mV. Tin hicu
niv can ditde kKhudeh da 18n di 13 khodang 1V rde khi dua vao
ciae mach a1y, chon Joe hay didu ¢hé,

Mach tién khuceh dai dm (n tudng ditng transistor Wdng
noi hay cic mach khufch dai thudt wiin chuyén dimg. MOt O
rucing hop ding transistor truding wng dé ¢6 1ong (rd ngd vao 16n.

Transistor 1 linh kién phi tuy¢n nhung khi xéCtrong pham vi
bicn thi¢n nhd thi mie dd phi tuyén dnh hudng khong 1dn nén ¢o
(¢ xem nhu mach twyén tinh, Trong cic mach khu&eh dai tin hicu
nho, transistor duse vE thamh mach tang duong ¢dm ¢ cice dién
(rd va neudn dong dién d¢ ¢d the tinh odn va phin tch nguvén ly
theo 1y thuy¢t cdia mach tuy@n tinh,

AMach uén khudeh dat ¢6 véu cilu Khudeh dad trung thue tin
hién cd bicn do nho nén duge chon kicu kKhuceh dai hing A.

§2.2- KHUE CH DATHANG A

Trén dic tuyén Ngd vao Iy/Vige i tramsistor. mach Khuc¢ceh
dai hang A ¢6 dicm hogt dong tinh Q & khodng gitta cla dac wydn
v Vg = 0.7V (ransistor Sty v Vg = 0.2V (ransistor Ge). Khi
ransistor nhim tn hi¢u xoay chi¢u & cue B, dong dién [ s& thay doi
theo tin hiéu xoay chi¢u nay (hink 2.1a).

Trén dic wyén ra 1¢/Ve cia tansistor, mach khudceh dai
hang A ¢4 diém hoat ddng tinh Q ¢ gilta dudne tdi viéi Vi =
172V e Khi 1y thay doi theo tin hicu roay chidu s& lam cho dony
Jien I thay Jdoiva KEo theo dicén dp Ve cting thay doi thinh 2. 1b).

16



Chudng 2 Mach 1ién khuch dai am 1an

7
’
’
I(‘ 4 4
A s ’
1 )
4 /
/ ’ Vs
y + - 7
7 . ’
/ Iy / 7
Vi 4 L
7’ / /
7 4 Vs
i A
N\’ ’
: ’ /
z R
v duiing tal
: : o~ >
R P !
0 /ZEVW Vee Vee

v ve

Hinh 2.1b: Bic tuy&n ngd ra & hang A



Miy khu&ch dm wansistor vi IC Nguyén Tan Phudc

Cic dic diém ctia mach khuéch dai hang A
- Khudch dai trung thue tin hiéu xoay chi¢u (khuéch dai duge
cd hai bdn ky cta tin hi¢u xoay chi¢u hinh sin).

- Ditng cho cic mach khué&ch dai tin hiéu ¢d bién dd nhd.

§2.3- TIEN KHUE CH PA1 DUNG TRANSISTOR

1. Mach tién khuéch dai ding 1 transistor

+12V

Hinh 2.2: Mach tién khucch dai dong | transistor

Trong gido trinh “Linh kién dién t¢” chuong 8 ¢6 hudng din
cdch tinh trang thdi tinh va trang thidi ddng cda cdc mach khuéch
dai ding transistor nho hinh 2.2.

Tinh do khuéch dai cita mach:

a) P6 khudch dat dong dién:

Do khucch dai dong dién 1a o sO gitta dong dién xoay chiéu

3 ngd ra v ngd vao.
A, & !

2o B e g0
N}

)

4‘/

h) B khuéch dui dién dp:

18



Chuang 2 Mach (ién khu€ch dai im tan

Do khuéch dai dién 4p 13 6 s§ giifa dién dp xoay chi¢u ¢
ngo ra va ngd viao.

XEt do khucceh dat dién dp riéng cda transistor:

AV AV, v i, R, . S
A, =—2=—L="=-L_L (diutrir (-) chi ddo pha)
A Vl ‘A ;/lf v}w l)l rl
i, R R,
4, :_/)#_"_:_/3_(
L1 ",

2,510 A
——— =-1661an

Thay sO vao ta cor Ay = -100 x
Diu (-) trong cdng thite ¢d ¥ nghia 13 tin hiGu & ngd ra va
ned vao dido pha nhau.

NEtdd khudeh dai dién dp chung cia mach.

(oot B E
A N R
Ve VoV
R
Tadices: V, =V, ——
R + R,
I R
Suy ra: A L
I'' R, + R,

R

Thay vio Ay tacd: A =4, ——
R+ R,

Thay 80 vio ta ¢6;
1,28.10°

A ={(-1006) x : =
" 1,28.10" +€,6.10°

-113

Trong so dd, t dién Ci = 50pF (A tu phan dong a8 loc bd
thanh phin xoay chi¢u trén cye B xudng mass. Tu nay loai bo tic
dung héi GEp am dong dién wén Rpva lam ting 36 khuéch dai
dwrge tinh theo ¢ong thide trén. Tuy phicn tin hiéu ra ¢6 thé bi méo
dang v dai thong cia mach bi gidm.



Mdy khu&ch 4m transisior va 1C Neuyén Tin Phuge

Trong cic ampli chit lugng cao thudng khéng dung tw Cy: dé
sia méo dang v ting d6 rong ddp tin. DO khuéch dai hdi ticp
dude tinh theo ¢Ong thoc:

R.  2510"

A =0 =
” R, 0510

Bi¢n trd Ry ngoii tde dung hdi tiép am ¢on ¢ tic dung on
dinh nhiét cho transistor,

Vdi cdch thi¢t k€ niy dd khuéch dai nhd ncn thudng dimg
mach tién khuéch dai nhidu transistor.

2. Mach tién khuéch dai dung 2 transistor

a) Mach 2 transistor ¢ hoi Hép dm dp ghép ndi 1iép:

+Vce

Hinh 2.3: Mach 2 transistor ¢6 hoi iép dm dp ghép ndi GEp

Much dién hinh 2.3 néu khong ¢ dién g Ry v Ry 1A
mach khuc¢eh dai hai 1dng khdng hdi tiép. Mach nity ¢d dd khudch
dat dién dp chung:



Chudng 2 Mach tién khué&ch dai dm tin

Re ot
Avo = Avor. Avosr = B"Bz‘h , (rat1dm)
1[4
bi¢n trd Ry va Ry dufge thém vao 12 cidu phan dp 14y dién
Ap ned ra v, cho ra dién dp v; trén Ry d€ tao sur hdi tép.
Picn dp hdi ucp vy 18y wén Rg, duge tinh bdi cony thire:

R
VTN Ry + Ry
Theo dinh nghia ctda mach hoi tép ta ¢6:
vi = bhv,

Suv ra h¢ so hot iép b ctia mach 1a:

h = ilf—lf%l; va b > 0 (bla s& dudng)
PO khudch dai hoi iép duge tinh theo cong thie:
A = 1 = & tR,
/) RI.'I

PO khudeh dai hor 68 s phu thude rit 1dn vao dién trd Ry,
Pién trd Ry ¢6 pham vi thay ddi khong 16n m vi dnh hudng dén
trang thar phin cuc mot chitu cta transistor T;.
b) Mach 2 transistor 6 hoi tiép am dong ghép song song:
Cach khide d€ ¢6 hoi Ge€p Aam 1am tang su trung thue va ting
do rong ddp tan mi vin ¢é d6 khuéch dai 16n, ¢6 thé dimg hai
transistor rip hoi tifp Am dong dién ghép song song nhir s do 2.4,
H¢ so hdi tiép dong dién 1A b, duge tinh theo cong thitc:
l i R
b, =T =T
! L, Ris+ Ry
Po khudch dai dong dién ¢6 hoi ti€p goi 1a Ay duge tinh
theco ¢ong thae:
1 S

A[F = b = ngg + Rf



M:iy khuéca am transistor v IC Neuyén Tin Phudc

T 46 khudch dai dong dién hdi tiép A ta ¢6 thé tinh a0
khucch dai dién ap hoi ti¢p Avy theo ¢Ong thuc:

R(‘v

Ave=Air,

%3 IF hi.;)
R,+R, R.
=> AVF = 2 ! =
lel }?1'._']

Nhu (hé dd khuéch dai hdi tigp phu thude rat Ign vio Ry cdn
didn dp trd R ¢6 pham vi thay @61 khong 1on Iim vi dnh hudng
dcn trang thai phan cye mot chiédu. Vidce thay ddi tri s Res cling
liim thay ddi a6 khuéch dai.

+Vee

1

Hinh 2.4: Mach 2 transistor ¢6 hdi tiép Am dong ghép song song

n v R ~r > N = A o
3- Mach tien khucch dai dung transistor tiéu biéu
Trong sd dd hinh 2.5, mach hdi ti€p am ¢6 thé chon mat
trong har trudng hgp:
- Mach dang dién trd vi bi€n trd 1d mach hoi tiép am dién
dp noi 1€p chung cho 14t ¢4 tan sO cda ddi tAn can khuéceh dai. Bién



Chuang 2 Mach tién khuéch dai Am (dn

rt ding dé thay ddi mite hdi tiép uie 13 thay ddi do khuéch dai
dién dp cia toan mach.

- Mach hoi i€p dang dién trd ndi U€p vdi 1w dién ¢6 tic
dung chon loc taa 8. Mach ¢6 tie dung gidm bién dd tin hidu tdn
5O cao (do dung khing cia ty gidim & tin s¢ cao) nén diing dé loc
Eng hi rit cla thn 3 cao gay ra.

+l_—‘—"

c2 OUTPUT
10uF
10k 560
GND

J_ R9 VR1
- SW

47k S»O_I(_I—‘/._

R10 C4

22k 103

Hinh 2.5: Mach tién khuceh dai 2 ransistor tiéu biéu

§2.4- TIEN KHUE CH PA1 DUNG IC

Trong sd A6 hinh 2.6, hai opamp 1A hai mach khuéch dai
ddo. Bicn wd RI12 v R13 13 mych héi Gi€p dm d¢ xde dinh do
Khucch dai dién dp, ty dién C5 va C6 1a mach gidm téng hd rit ctia
(in hidu tan sd cao,

(@]
‘o



Miy khuCeh am transistor va 1C

Nguyén Tin Phudc

Cc7
10uf

1

INPUT

I—e

cs
82 C6  Ri1
I 682 3xg
1 —”—-AM—
R12
R13
) 51k AW
+
R14 CBC c8 R15 +Vee
100k 2 10UF 343 8 C9
3 - 1 +H A ~ 7| 10uF
10 1 4558 s
82 4 4558 outpPUT
Vee 4 4
R16 Vee l
10k =
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 siic 1a nhitng tng dung ¢tia mach loc k¥
thufdit mach dién tr. Mach loc ¢6 tic dung cho mot didi 1in s& di qua
v chian ddi tdn sd con lai, do do, mach loc dude dung d& chon loc
tdn O hay loai bd tin s8 clia cdce tin hidu dién,
Ca 2 cdch phdn foai mach loe nhur sau:
1) Phéin loai theo linh kién
ayMachloe thu dong:
La nhitng mach loc ¢hi gdm cic linh kién thu dong nhu dién
trd R, tu dién C va cudn diy L.
Co cde logr mach loc thy ddng nhu:
- Mach loc RC, RL, RL.C
- Mach loc hinh n, hinh T
by Mach loc tich cuee:
La nhitng mach loc k€t hgp cic linh kién thy dong R-L-C
vai cie hinh Ki€én tich e ohu transistor, OP-AMP..

Mich loe thu dong ¢d ahrge dicny T lam suy gidm ning
lrgng qua né, kKhdng ¢d tnh khuéeh dai va khd phot hdp tong ud
vai cde mach khidce.

Mach loc teh cue dung transistor. OP-AMP.L. aé ¢ (IhG
khucceh dat. phdi hgp tdng 13, didu chinh Ao suy gidam.. nhitm cii
(thi¢n nhuge diém cta mach foc tha dong.

2) Phiin loai theo tic dung
Tay theo Gie dung chion loe hay loai bo tan 86 cia mach loc,

ngudi ta chia ra cde loar mach loc nhar sau:

19
S



Miiy kbu€ch iim transistor va IC Nguyén Tan Phudc

- Mach loc ha thong (cho tan s6 thdp qua, bd tdn 56 cao)

- Mach loc thudng théng (cho tan s§ cao qua, bd tin s (hip)
- Mach loc¢ ddi thong

- Mach loc¢ ddi triét

- Mach vi phiin, mach tich phan

§3.2- PAP UNG TAN SO (Frequency reponse)
Mach loc [d Toai mach ¢ cye ¢6 hai cye & ned vao va hai
cue 3 ngd ra (hinh 3.1). Pién dp ngd vao 1a Vi, di¢n dpngdra i V..
B¢ khio sdt ddce tinh clia mach loe theo tAn »3, neudsi
dbng tin hicu hinh sin (1a tin hicu ticu bicu cho loai tin hi¢u tuy &n
tinh) diit & npd vao, roi do dién dp & ngd ra.

V, Mach loc V,

"1 .

Hinh 3.1: Mach loc dang tf cuc

~ Bidp dng tin 8 ctia mach loc duge dinh nghia 1d 6 6 giita
dién dp tin hidu ra Vo trén dién dp tin hicu vao Vy, theo bidu thice:

T _
A= Iij (1,0, [a gid tri hicu dong)
"
A
A A
A A
= T Z
> [ e l > | // >
t f ¥ f

a) i thdong by thuong thong  ¢) loe dadi thong d) Toe dai widt

Thinh 3.2: Badp @ng tan s& ciia mych loc

26



Chudnge 3 Mach chon loc Am sic

A ¢on dude goi 1d ham truyén ctia mach loc.

Do mach loc thu ddng ¢ diy di cde tinh ning ¢d bin aia
bd loc, mach loc tich cye chi dimg d& cii thién nhuge dicm cla
mach loc, do do, khi phian tich tinh ning cla cdc bd loc thudng
ngudi ta phat khio sit trade trén cie mach lpe thu dong RC, RL
hay RLC.

§3.3- MACH LOC THU PONG DUNG RC
1) Mach loc ha thong (hinh 3.3)
a) S dé - Pdp iing tan sé:

R R )

«CR [ 1+CR |

ou\ JXC Vout

» Real

Hinh 3.3

[

Do u C ¢d dung khing: -)X¢ vdi Xe = 1/oC nén trong mach
RC vira ¢6 s0 thuce (real) vita ¢6 86 4o (imaginary) dude poi 12 88
phtte (complex).

Tu ciu phiin dp R vi -)Xe, tinh dién dp ra V, theo ¢Ong (hnie:

— )
VI (*/ (-.
I/U N (()I .
R—y
018
Suy ra ddping tin s& cia mach loc ha thong:
] I O
A —J . JjoC
2 ! _ wC (!)C_

1 !
‘ R—/ (R—J ('
S o / (o(')'}

(%]
~1



My Khudch Am transistor v IC Nuuydn Tan Phude

- - C . .2 ~
Tada bict ) )=7"=-1 nénsuy ra:
- |
A=
1+ joCR
Mau 50 1 + JoCR 12 6 phite dudge phian tich nhu hinh 3.4
trong dod truce hoiamh so thue 1a 1. true tung s& do [ oCR, canh
huven tam gide vudng 1a bicn dd cia sO phte, @ 12 g6e pha. Do do,
Adp ing tan & con duge phan ra ddp dng bién do va ddp wng pha
theo 1An s0. )
b) Bap ving bién di:

Theo hinh 3.4, bién dd cda »0 phie 1 canh huyén nén ta ¢d:

Dip ung bién dd cua mach loc ha thong 1a:
q ] 1
A= 1\ =. = (= 2'."[1-)
'+ joRC JT+ (RCY

Nhin xét: - dtanso thip: F=>0 nén o —0

1 ..... J—
v1+0

A=

-3 thnsd caor o« nén 0 - o

] ' —
A= —_— = 0 = VU — 0
'\,"] + N

- G An sO didce bidt fe (hay o¢) sao cho:

b
wC 21
= (f)A=—-l—:>_f;=- :
RC 2aRC

| S aa .
Thay @, = C vao dip ung bién do A ta eos



Chudng 3 Mach chon loc dm sic

1 ] .
A= e ?/t = 0,707

\)1+( CRCY

Tin <0 ndy dude goi 1a tdn s6 cit te (hay oc). G tin sd cit

I ot i e e LA
bién dd tin hi¢u ngd ra bi giim di — 1an so vdi bicn dd tin hicu

NE)
vao (hinh 3.5).
¢
/ N,
Hinh 3.5: Bdp ung bién dd Hinh 3.6: Bdp tng pha
¢) Ddp ing pha: (hinh 3.6)
Pha ¢ cla A= _ chinh la pha cia 1 trir di pha cda
1+ joRC

[+ joRC.
Ta co: @ =0-arctgmRC = -arctgmRC
G tinsd hip = 0nén o — 0
= ¢ = -arctg) = 0°
G 1dn s5 cao = o nén @ > o
= ¢ = -urelg - 90"
G tinso it f = {¢, o= oc¢ thi
= ¢ = -arctgl = -45"

Nhu vay, tin hicu ra bt chiim pha so vdi tin hi¢u vao. 4 tin
& thip muie ¢chim pha nho, & tin s6 cao mie chim pha 1dn hon va
G an sO it muc chim pha la 45" Sw chdm pha nay ¢ nhiéu truting
hyp ¢ 1am cho tin hiéu ra bi méo dang so vdi tin hicu vao.

29



My kbudch am wansistor va 1C Neuyén Tin Phude

d) Pdp ttng bién dé tinh bdang deciBel:

Tuong w nhu d6 khuéch dai dién dp clia OP-AMP thudng
duge tinh biing dan vi deciBel (dB), dip tng bién dd A cla mach
loc cling thudgng dudge tinh bing don vi dB theo ¢dng thite:

A, =20lgAd= 201g——1—‘
I+ (wRCY

Suy ra: A, =201g1-201g/1 + (wRC)’

Ay =0-201g 1+ (@RCY’

Khif50,0->0 = A= -20lgl =0

Khit - o, (O —> oL = ALm = -20lg(x = -
A e ! L, !
Khidtinsdcit: w=0, =—= f=f = -
RC 27R(
Ay ==201gy2 = -20%1‘:’ 2=-3dB (182 =0,3)

20 Lo X

Hinh 3.8: Pdp ung bicén (o
tinh biing dexiben theo gidn A Bode

Tri s& trén truc hoanh 13 tf 8 cla tan 86 £ 50 vai tan sO ¢t fe
vi duge ghi theo gial logarit ¢d s6 10.

Khi t=f, thi L =1 = Amp=-3dB

J

30



Chudng 3 Mach chon loc am sic

Khi f= 2f, thi =2 = Apw=-6dB

Khif= 10f,  thi = Ay=-20dB

Kht f=100{.  thi

Il
—

= Adg =-40 dB

NN O T
il

Nhin xét:

o Khitan so f ting [én gdp doi thi A gidm xudng 6dB got L -
6dB/octave (octave = quing 8 trong dm giai).

e Khi tin s [ ting Ién gdp mudi [An thi A gidm xudng
20dB go1 la -20dB/decade (decade = quing 10).

bé don gidn trong tinh todn, ding har dudng tém cin dé
bi¢u dién ddp wng bién dd A (dB) 14 gidn d6 Bode (hinh 3.8).

2) Mach lgc thugng thong

a) So dé, dip ring 1an 67 (hinh 3.9)

C

-1IXc
l | » 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 ¢cong thie:

y V,R vV
V, = /71 = — ___i_l_
R—j |-
/ aC J OWRC

Suy ra dip wng tin 3 cha mach loc thugng thong:

3]



Miiy khu&ch im transistor vi IC

Nguyén Tin Phude

A="0 = "

B 1

b) Bdp tng bién dd:
1

Taco: A= m = . =

e ()
WRC V1+(mkcj

Nhin XEl: - @ tAn s6 thip: £ =0, » — 0

-3 1an s0 cao: = o, o
=ty
Yy !
/1+[ ]
\ »

-Gtinsdcdt = f =

1 1

j— A= ppe————— ]

| R

nén vV, >0

1
hay o =m, =—
27RC RC

= (0,707

fee

Hinh 3.11: Pdp ing bicn &0

—

i
Hinh 3.12: Pdp ttng pha

\/



Chuong 3 Mach chon loc dm sic

G tin sd cdt bién dd tin hiéu ra bi gidm di 0,707 lin so0 vdi
bién dd tin hiéu vao (hinh 3.11).

¢) Pdp ng pha: (hinh 3.12)

1 ]
1A pha cda 1 ety di pha cdal—= g
] 1 p p J oRC
" wRC

Pha cda A =

Taco: p=0- ar('lg{— ] = wretg

oRC wRC

G tinsd thipf—>0nénaw — 0
1 0
@ = arclg — = arclgo = 90
0
O tinsdcaof = o néno -
1 0
@ =uwrctgl — |=awrctg0=0
W

G tin 8o cdtr= fe, o =ochi
¢ = arctgl = 45"

Nhu vay, tin hi¢u ra bi sdm pha so vdi tin hiéu vio. 3 tin so
cao mife sdm pha nhd, & tin s6 (hip mire sdm pha Idn hon v & (an
O ¢t thy nfe sém pha 13 45°.-Su s6m pha nay ¢ nhi¢u truting hop
SC lam cho tin hid¢u ra bi méo danyg so vdi tin hi¢u vio.

Tueng tr, ta ciing ¢ thé tinh ddp dng bién Jdd theo dB. vE
gidn d6 Bode v ¢d nhin xét:

. 2 AT s . P ~ < B 1 ~ - A -~ ,
e khi tan 0 fbing tin sd ¢t /= f, = Pty thi bién do tin
2m
hicu ra bi giam 3dB (-3dB/octave).
e khi tdn 0 [ eidm con 1/2 1hi A gidim 6dB (-6dB/octave).
okhi tan O 1 gidm ¢on /10 thi A gidim 20dB (-20dB/decade,.

3) Mach lgc dai thong



M4y khu&ch dm transistor va IC Nguyén Tan Phudc

Mach loc ddi thong chinh 13 mach loc ha thong ghép ndi
tiép vadi mach loc thugng thdng nhir hinh 3.13.

Pdp ng tin s ctia mach loc dai thong chinh 13 tich 58 cia
hai ddp Ung tin s& mach ha thdng va thugng thong.

A

) tla thong Thuong théng
) - NSO
Vii Vo1=Vp Vo2 5 5 ;

i > f
- - for fo fe2
Ha théng A1 Thuong théng A2 Daithéng
Hinh 3.13: Mach loc ddi thong Hinh 3.14a: f¢, < e
A thugng thong

ha thong

Hinh 314b fc| = fcg

ha thong  thugng thong

N\ dai thong

\ 4

fea fy fe t

Hinh 3.14d¢: fer> e

34



Chuong 3 Mach chon loc Am sdc

Pdp ¢ng tin s8 ctia mach loc dii thong:
A=l Vo Vo
Vi Vi Va

Nhu vay, ddp ¢ng bién dd chung chinh 13 tich s& cda hai ddp

itng bi€n dd loc ha thong va thugng thong.
A=AlA

Goi tin 86 cit cia Ay 1d fo; va Ay 13 foa, ta €6 ba rudng hop
nhu hinh 3.14.

Pudng rdi nét 1 ddp Ung tan s3 clia mach loc ddi théng.

Trudng hop fey < fep thi ddp dng bién dd A rit thip, néu fc
> f¢y thl ddp dng bién d§ A I6n hon va bang thong réng.

Mdt cdch khdc d€ ¢6 mach loc ddi théng dude thye hién nhy
mach dién hinh 3.15, trong d6, 3 ngd vio c¢6 R-C néi tiép, d ngd ra
c6 R-C ghép song song.

V@i luan ly tuong t, d ngd vdo ¢4 Z; =R - jX¢, & ngd ra co:

s
Tinh trén ciu phin 4p Z, va Z, ta sé& c6:
1= Z _ JoRC
V, (joRC+1)' + joRC
Khi =0 =——= f=f =t 4=1
RC 2RC 3

Gtinss f=f =

Ca an o Lo
thi bién d6 ngd ra gidm coOn — so
2aRC 3

vii bién do ngd vao.
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Miy khu&ch dm transistor va IC Nguyén Tin Phudc

R C
— MW H T 14 Dai théng
Vi ==t Vo 3
1111
—

22

Hinh 3.15: Loc ddi thong dang khic  Hinh 3.16: Bdp tng bién do

4) Mach loc dai triét

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

Trong mach loc dai triét, R;-C, la mach loc ha thong s& cho
tin hiéu tAn s6 thip qua, R>-C; 1a mach loc thugng thong s& cho tin
hiéu tan s§ cao qua. Tan s ciit cda hai mach loc 1 fo va (e, Nhu
viy, khodng tan sO gifta fe VA fes s8 kKhong qua duge i hai mach
loc né&n bi loai bd. Pudng rdi nét chinh Ii ddp dng 1an s¢ cia mach
loc dai triét.

R1
AN A N
o _L N Dai triét
‘ Ha thor)g - Thuong théng

-

fc1 'on fc2

Hinh 3.17: Loc dai riét Hinh 3.18: Bip ung tan so loc ddi mict

\V/ Vo ,f.
] = i 1

Do hat mach loc rdp song song nénta ¢cO0 2, =R, // Ci. Za =
R /7 Cy 1 hat tone trd eda ¢iiu phin dp.
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Chuunyg 3 Mach chon loc Am sic

Z

Suy ra: A= —_—
Y Zl +7,

_v v.|

Cic bude phin tich twong ty nhu rén nhung viée tinh todn
xdc dinh dii triét wong ddi phite tap hon.

Mot cdch khic dé ¢6 mach loc dai triét 12 mach loc ¢du T
361 nhu hinh 3.19.

R R

w

2C

1 .

-+—|H
I
!

%

i 1 Vo Vi C C Vo
|ch _L —i 2 —|- l
Hinh 3.19a: Bon mach loc Hinh 3.19b: Loc cau T dai

ghép thanh hai nhinh

Nhinh thit nhat ¢dm hai mach loc ha thong ghép ndi tiép
ngurde dau nén ¢ w tong duong 1a 2C. Nhinh thit hai gdm mach loc
thugng thdng ghép ndi tiép nguge dau nén ¢é dién trd twong ducng 14
R/2. Huai nhdnh loc hy thong vi thuong thong ¢d dang hinh ¢cht T Jai
duge ghép song song nhau nén duse goi mach foc cdo T ddi.

B¢ phin tich didp dng tin s chia mach dii triét cu T d64, ta
¢6 the tinh dién dp V| va Vs, sau d6 khit V,, V2 d€ ¢6 V., so vdi V..

FOVE ., ) \ 1
Tian s6 cdng hudng cda mach: S, =

27RC
Mach loce ddi triét dan hinh 3.17 ¢6 ddp ng tin s6 nh hinh
3.20. G tan 8o f = 0,1.fy hay t = 10f, &ip @ng bicn dd6 A = 0,9. Do
¢6 dd doc 1on nén mach loc ciu T d6i ¢4 dii tan triét hep han mach
loc dat riét dan.



Mdy khué&ch 4m transistor va IC Nguyén Tin Phudc

AAN
0,33

: T
0,1 ' 10 7 fo
Hinh 3.20: Dip dng bién do

mach loc ddi triét don
A /
0,9

; : o f

0,1 I 0 -

Hinh 3.21: Pdp ung bién 46
mach loc dai triét ciu T do1

5) Hai mach loc RC ghép néi ti¢p
- Trong mach loc ha thong diing RC, néu tin sO ting 1én $0
1an thi bién d6 gidm 20dB (-20dB/decade). Néu ta midc hai mach
loc ha thong ghép ndi ti€p, khi tn 56 ting 1&n 10 Ian thi bién do
giam 40dB (-40 dB/decade).

- Tuong ty, trong mach loc thugng thong dang RC, néu tin
$& gidm xudng con 1/10 thi bién d6 gidm 20dB. Néu ta mic hai
mach loc thugng thong ghép ndi ticp, khi tin s gidm xudng con
1710 thi bién do gidm xudng 40dB.

Nhu viy, khi s& ting midc néi i€p cang nhiéu thi dip dng
bién d) s& gidm nhanh. Tuy nhién, cich mic nay khong thue t&.

3R



Chuong 3 Mach chon toc dm siic

§3.4- MACH LOC TiCH CUC
1) Pai cuong
Mach loe thu dong ¢6 nhuge diém 1A tin hidu bi tdn hao trén
R nén dip ng bién d) thudng thap va bi 1& thude vao phu tai.
Mudn trinh nhuge diém cda mach loc thu ddng ngudi ta két
hop mach loc véi linh kién tich cue va dat mach loc RC ndim trén
duding hdi 1i€p d€ ting hé s& truyén dat, ting hé sd phim chit. Dé
khong bi 1¢ thude vao phu tdi ngudi ta ding mach khuéch dai dém
phéi hap trd khidng.
2) Mach lgc ha thong
a) Mach loc ha thong khuéch dai khéng ddo:

Hinh 3.22: Loc ha thong khué€ch dai khong dio

. Trong s¢ dd hinh 3.22, OP-AMP duyc rdp ki€u khuéch dai
khong ddo nén ¢6 do khuéch dai dién dp mot chiéu:

R, + R,
A, = -
R]
Mach RC & ngd vao I, 12 mach loc ha thong thu dong nén
X A e g 1 . 1
vanco tin so cat: o, =— va f, =
27aRC
s v, 1
bip tng tin sd mach loc: A4, = =2 = —_—
vV, 1+ jwRC
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Miy khué&ch Am transistor va IC

Nguyén Tin Phugc

Ddp ting tin s clia todn mach:

A=A d, = 1 R, +R,
1+ joRC R,

h) Mach loc ha thong khuéch dai dao:

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

dio nén ¢é d6 khuéch dai dién dp mot chiéu:

R, N
A =——= (R, hoi tiép Am)
Rl
||
I C
AN
R1 R2
—ANA—

Hinh 3.23: Mach loc ha thong khuéch dai ddo

Mach hoi tiép Ry/C tf ngd ra vé ngd I, ¢6 tic dung cia

mach loc hy thdng, vi J tan sé cao Xe ¢6 tri $6 nhd nén mire hoi

1iép am 13n s& Iam gidm bién dd cla tin 8§ cao.

Tan s4 ciit ciia mach loc van duge tinh theo ¢ong thie:

1

1
f,. = Vi o, =
2R, C R.C
Pip @ng tan sO cua mach loc: A, ==
V

DPip tng tin 6 cua todn mach:

TN S S
v 1+ joR,C R
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Mach chon loc dm sitc

Chuong 3

3) Mach lgc thugng théng
R2

=L
1= 1

Hinh 3.24: Mach loc thugng thdng tich cuc

Trong sd dd hinh 3.24, OP-AMP dudgc rip kicu khuéch dai
dio nén ¢6 d6 khuéeh dai dién dp mot chiéu:
R,
Rl
Mach loc R-C & ngd vao 12 mach loc thu dong RC nén vin

A, =—

¢6 tin s3 cdt duge tinh theo ¢ong thite:

. 1 . 1
flegan v e =
27R,C R,C
Pdp tng tin s0 cia mach loc:
v, 1
A, = == = 1
Vl 1+ . .
JoR,C
Bdp tng tin sO cda todn mach:
1 R,
A=A A = A
1+ - Ry
JoR C

4) Mach loc dai thong
Mach loc ddi thong tich cue ¢6 thé chon m6t trong hai s¢ dd

sau theo ki€u hai mach loc ha thong va thutgng thong mic ndi ti€p.
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M4y khuéch am transistor va IC Nguyén Tan Phudc

Tan s& trung binh clia mach loc ddi thdong van duge tinh theo

1
~Ong thire: =
cong thic: £, 271RC
R
f
R C g | ©
B
| T —
Vi

e 1T

e

Hinh 3.25: Hai ki€u loc ddi thong

5) Mach lgc dai triét
Mach loc dai triét 4p dung mach loc cau T ddi k&€t hop OP-
AMP, c¢6 mach hbi ti€p duong (hinh 3.26).

9]
0
| =

o—
Vi
L

Hinh 3.26: Mach loc dai triét tich cuc
1

Tén s8 trung binh cia mach loc dai triétla: f, = vl
T

$3.5- UNG DUNG MACH LQC TRONG AMPLI
Khai chon lo¢ am sdc trong ampli chinh 12 dng dung cda cic
loai mach loc ha thong, thudng thong trong ddi 4m tan.
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Chuong 3 Mach chon loc am sidc

Tuy theo cOng suit, chit lugng ctia ampli ma chon mach loc
Am sdic thich hgp. C6 nhitng mach chon am sic thong dung dude
trinh bay nhu sau.

1- Mach Tone
Mach Tone trong sd dd hinh 3.26 dung tu ‘ 0.02
C ¢6 tri s6 nhd 0.02uF dé loc bd tan s8 cao cla C1 uF
im tan (Am bong) tit 5kHz rd 1én. N&u bién ud
ch'ﬁnh )A(u()'n:g maslsA thi \ﬁAm b(ing d‘m}c .gi? lai, Tonzz 50k
chinh {én gin tu dién thi 4m bOng bi loai bd.
2- Mach Bass Hinh 3.26
Aas
3
10R
Cc/1o +20
l +10
100R
0 } | of
_| y 0,1£ - 10f,
C -—
R§ _
-20
Hinh 3.274: Mach Bass Hinh 3.27b: Ddp tin cia mach Bass

Hinh 3.27a 12 mach chon 4m tram riéng bi¢t, hinh 3.27b 1a
ddp ng tan so. Tri 88 cda cdce w dién va dién trd trong mach dé
tinh chon khodng tin s0 dude 18y va loai bd.

Mach Bass 13 mach ha thdng ¢6 tin sd cit:
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Miiv khu&ch dm transistor va IC Neuyén Tin Phudc

1 1

22RC 5 10r. €
10

Sy

G tAn s0 cao t 10f, trd 1&én thi hai tu Xxem nhu noi tfe va thn
G ¢ao (Am bong) bi loai bd vi ¢6 ddp ung bidn do:
v R )

© =~ —=0dB
v, R+10R 10

Ti 0 tin hién rén duge chon m ¢¢ 53 dE so sanh nén qui
chuin 14 0dB.

O tAn s& thiap wr 0,1 £, &G xudng thi hai ty Xxem nhu o © (hd
mach). Lic do, bién do cla am tram ra s& tiy thude vi tri chinh clia
bién trd.

Khi bi€n trd & vi tri thip nhat, ddp ¢ng bién do:

v, R 1
v R+100R+10R 100

Tinh theo dB wng viéi dd gidm so vai tan 83 cao:
1
\ 1
A, =2010g 199 = 2010 — = —204B
1 10
10
Khi bién @ & vi trf cao nhdt, ddp @ng bién do:

v,  R+100R

v R+100R +10R

Tinh theo dB @y vidi dO ting so vai tan sO cao;
1
Ay = 20log—- = 201010 = 205
10
Nhwt viy, khodng diéu chinh ting giim tin hi¢u dm wim 1A
+20dB 3 khodng tdn s thap 10 1in so véi 1an s3 cao.
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Chuung 3 Mach chon loc am siic

Bé vige diéu chinh duge hi¢u qui theo ddp dng tin sO trén
thi phii ding bicn trd loai logarit,

Thi du: chon t; = tkHz tht mach ¢6 tic dung chon bién dd
am wim W Y00H 7 dén 10k Hv.

N¢&u ding bidn trd tri s8 nhd hon 100kQ (20k€2 hay 50k thi
muc ting gidm am trim so vdi Am bdng s&€ khong dat dén £ 20dB.

3. Mach Treble

Ada
4
10 ==
¢/105 10R +20
+10
0
R -10
C =—
-20

1

Hinh 3

: Muach Treble Hinh 3.28b: Piip tan cta mach Treble

Hinh 3.28a 13 mach chon dm bdng riéng bi¢t, hinh 3.28b L
didp ing tin 8. Tri 86 cia cdc w dién va dién wd rong mach A
tinh chon khodng tan s& duge 18y va loai bo.
Mach Treble E mach thugng thong ¢6 tan s6 cat
/= 1 ]
Sy - A

2aRC 5 op

G tan 6 thip wr 0,115 ord xudng thi hai tu xem nhu hd mach
VAHAN SO hap (Am edm) bi loai bd vicd dip tng bicn do:



Midy khu¢ch dm transistor va IC Nguy&n Tin Phude

v, X _ 1
v, 10X, +X, 10

Ti s& tin hiéu trén dude chon 1am co s& d€ so sdnh nén qui
chuin 13 OdB.

G tin 6 cao 10 f, dién trd R duge chon tri s§ bing dung
kKhing cta tu %, tie bing 10Xc . Liic d6, bién d6 cia am bdng ra
sC ty thudc vi trf chinh cia bién trd.

Khi bién trd 3 vi tf thap nhit, ddp tng bién do:

v X,

1
% 4 7

- ~——  (v6i R=10Xc)
v, JAOR) +(1x,) 100

Tinh theo dB tng vdéi dd gidm so vdi tdn sd thip:
|-
O 1
A, = 20log—]—(llg = 20log - = ~2048

10
Khi bi€n trd ¢ vi tri cao nhit, ddp dng bién d6:

v, w/R2+X(.2 5 «,/Ri2 ]

v R raix) JE+RT A2

Tinh theo dB dng vdi dd ting so vSi tan s3 thip:
1

A,, =20log V2 = 20!0g£ = 20log10 - 20log 2

I V2
10
A,y = 20dB - 3dB = 17dB (log2=0,15)

Nhu viy, khodng diéu chinh ting gidm tin hi¢u a4m bdng 1a
-20dB dén +17dB & khodng tin s& cao 10 1an so vdi tin s thap.

B¢ vige diéu chinh dwge hiéu qud theo ddp dng tin sd trén
thi phai dang bién rd loai logarit.
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Chuong 3 Mach chon loc Am sic

Thi du: chon f; = 2kHz thi mach ¢é tdc dung chon bién dd
Am bong tr 200H7 d&én 20kHz.

NE&u ding bi€n trd tri s6 nhd hon 100kQ (20kQ hay 50k€) thi
mife ting gidim am béng so véi Am tram s& khong dat mite -20dB
dén +17dB.

4- Mach trim béng Baxandal

Vece
R1
C
)
I
CAP POL R3 C4
10k & 0.033uF
RG
100k = '
R11 CS
1K 0,33uF

Hinh 3.29: Mach trim bdng Baxandal

S¢ d6 hinh 3.29 12 sy k€t hgp 2 mach trim bing riéng biét
dé thuc hién viéc chon loc dm sidc trong ampli. Day 1a mach chon
loc Am sdc dudge sir dung nhi¢u nhi't vi don gidn nhimg hidu qua.

Tin hiéu tram bdng sau khi dugé chon loc riéng biét sé dugc
tron lai nhd transistor khuéch dai rdp ki€u E chung ¢6 hdi ti€p am
ap ghép song song. Pién trd Ry = 4,7kQ) ¢4 tic dung cdch ly hiéu
qud dicu chinh cda 2 bi€n wd.

Trong sd dd hinh 3.30, bién trd Bass ¢6 tu Ca ghép song song
cho tin hidu tin s cao qua (gidm Am trdm — ning am bdng) khi
bicn (rd chinh xudng dudi, biéh ud Treble ¢6 t Cy ndi mass bd tin
hi¢u (an s& cao xudng mass (ting am trdm — gidm am bdng) khi
bicn e chinh [én trén.
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Miy khu¢ch dm transistor va IC Nguyén Tin Phudc

Vce Vece
T
RA
R3
R2§ C1 C2 C3
10uF 0,02uF 10uF
+(| [l |54
Q2 I Il 1l
1
R4 R5 Q
) S0k R6 50k 1 ca
4K7 0,02uF
Bass Treble =

Hinh 3.30: Mach Bass ~ Treble don giin

S- Mach Graphic Equalizer

Nhi¢u miy khu¢ch Am cong sudt 1dn trong cdc mdy din hay
Pl v - ~ 4 ~ Al Al

cdc mdy cassette da niing, mach chon loc dm sic con duge thict ke
thinh dang Graphic Equalizer (tam dich 12 Mach quéin binh tin $0).
Mach nay dudge thict k€ theo kiéu loc dii thong hep, thudng chia ddi
am tin thanh 5 khodng tng vdi 5 khodng tin sd am thanh tiéu bidu:

- 60H7: am thanh tram

- 250H2: ti€ng ndi hay ti€ng hit cda giong nam ...

- 1kHz: am thanh trung binh, téng ndi hay tiéng hit cla

clong ntr ...

- 3,3kHz: Am thanh trong wéo, t€ng ngin cao, ticng hot cla

chim mudn ...

- 10kH7: dm thanh bong, ti€ng ken, tidhg hii ...

Trong sd dd hinh 3.31, cidc transistor Ty dén Ty k&t hap vdi
cic t dién Cp-Ca lam nhi¢m vu triét bd tan s6. Mach loc 1Ay tin
hi¢u & cute B, chon nnie dd 1dn nhd ro1 dua aén cue By df Iam thav
dot mite hoi UEp am dong dién ghép ndi E€p. N&u hidn trd chinh

auong dudt i mach ¢o tde dung giam bicn d6 § ngd vio vie nate
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Chuong 3 Mach chon loc dm sic

hoi 1éEp am Idn s& lam gidm manh bién dd cda tin hic¢u ¢6 tan &
twong Wng (Cut: c¢iit). Ngude lai, néu bién trd chinh I&n trén thi ngd
vao tin hi¢u khong bi loai bd v mach hdi ti€p Am nhd s& khong
gidm bién do tin hic¢u nén dude hiéu 1 ting cudng (Boost).

T -T7

10
25C1684
({C1815)
Boost +V
120k 120k 120k
g 22 0047 é 047 0O15 é 015 470
950K ‘ Y50k 950k
Cut
6C He 250 12 1KHz 3.5KHz 10KH2

Hinh 3.31: Mach Graphic Equalizer dung transistor

Trong sd do hinh 3.32, 5 opamp phia trén k&t hgp vdi cdc tu
dién C,-C> Iam nhi¢m v triét bd tin sO. N&u bicn trd chinh 1&n
wén thi mgch ¢o tie dyng gidm bicn d6 & ngd vio khdnyg ddo (In*)
va mure hdi GEp am 1dn ¢ ngd ddo (In') ¢ fam gidm manh bién d5
cla tin hiéu ¢6 tin s& wong wng (Cut: ¢it). Ngwde lai, néu bién trd
chinh xudng dudi thi tin hi¢u ¢ ngd vio khong dio (In") khodng bi
loai b vi mach hoi ti€p Am nhd & ngd ddo (In) s& khong vidm
bién do tin hiéu nén duge hicu 1 ting cudng (Boost).
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M4y khuéch im wransistor va IC Nguyén Tin Phudc

IC LA6324
— &
100k 100k 100% v
100k
N
o o o
033 3 3 8
c2 1.2k 1,2k 1.2k
68 L
Ct - § g 5,6k
560 5.6k 560 5.6k 560
+V
AMA—>
RN S R SN S
100k 100k 100k 100k 100k IN
Boost 330 f
M 1 i+
100 Hz 300 Hz 1KHz 33KHz 10 KHz T
0

Hinh 3.32: Mach Graphic Equalizer dung opamp

§3.6- MACH CHON AM SKC TRONG AMPLI KARAOKE

Sa dd hinh 3.31 (trang 49) [a mach chon loc dm sic thong
dung trong cdc mdy Ampli Karaoke.

Cic bi€n trd LO chon dm trim (Bass), HI chon am bdng
(Treble), MID (Middle) chon khodng dm thanh trung binh trong dai
am tan k&t hgp opamp 12 mach loc tich cye d€ ting hidu qud chon
Ira Am sic.
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CHUGONG 4

MACH KHUECH PAT CONG SUAT

§4.1- PA1 CUGNG

Mach khuéch dai cong suit ld mach khuéch dai ¢ ting cudi
chng d¢ tao ra cong suat cung cip cho tdi. Cong sudt cip cho tidi
thudng khodng vai watt d€n vai trim waltl, cong sudt ndy thudng ¢6
mtfe dién dp khd cao va cudng dd dong dién 16n.

Do mach khuéch dai cong suit & ting cudi nén tin hidu dua
viao mach ¢Ong suat ¢ bién do 1dn vi da qua nhi¢u thing khuéch dai.
Khi khuéch dai tin hiéu ¢é bién d0 1dn, transistor khong dude xem 12
mach khuéch dai tuyén tinh, do d6, khong thé dung mach tuong
duong theo thong s6 h d€ phin tich, tinh todn cho mach khuch dai
cOng sudt mA ngudi ta ditng phuong phap do thi.

1. Hang khuéch dai trong mach cong suiit

Bai véi mach khuéch dai tin hiéu nhd thi thudng chi dang
khué&ch dai hang A nhung ddi vai mach khuéch dai ¢ong sut thi co
thé dung ¢4 bang A - B - AB - C tity theo nhiém vu ctia tirng mach.

Much khuéch daihang A ¢6 hiéu sudt thip (< 50%) nén chi
dling trong trudng hdp cong suit ra nhd khoang vai watt.

Mach khuéch dai hang B hay AB ¢6 hiéu sudt cao hon
(khodng 60% - 70%) nhung mdi transistor chi khuéch dai duge mot
bin ky nén phai dung hai transistor khu€ch dai luin phién.

Mach khuch dai hang C ¢6 hiéu sudt cao nhit (75% - 80%)
nhung A0 méo dang tin hiéu rat 16n nén chi dang trong cic mach
khuéch dai cao tian ¢ tdi edng hudng hay wrong cic mach logic.

2. Cic thong s6 ctia mach khuéch dai cong sud't

Ngodi cdc thdng s0 k¥ thuit chung clia cdc mach khuéch dai

nhu: 10ng oG ngd vao, ((')’ng trd ngd ra, Ao khuéch dai dién dp, do



Chuwong 4 . Mach khuéch dai cong suit

khu€ch dai dong dién .. mach khué&ch dai cong suat con ¢6 hai
thong s& k§ thudt dic trung khac:

- P6 khuéch dai ¢ong sudt: 1a tf s8 gilfa cong sudt ra P, vi
cong suit vao P

- Hi¢u suit v ctia mach 1a (f s8 gitta cong suit ra P, va cOng
sudt dién mot chidu cung ¢ap cho mach. Hiéu suit thudng tinh theo
ti 1¢ phin tram.

n=—2100%
Ppe

3. Céng suit tiéu tan cuc dai cda transistor
Trong cdc thdong s k§ theat cla transistor, cong sudt tiéu
tin cue dai Ppyay 1A mOt thong s& quan trong ddi vaéi mach khuéch
dyi cong suit. PAy 13 ¢Ong sudt Idn nhdt ma transistor ¢ thé chiu
dung lién tue né€u duge gidi nhiét diy dd. Ppu.. do chit dissolution
(i€ tan).
Trén dac tuyén 1c/Vee tri 88 Ppuax chinh 13 dudng hyperbol
P
mu: P|)m“\ = VCE Ic. Suy ra: IC = ~Dmax
Vee
NEU ¢6 gid ] Pppyy thi dng v6i mbi tri s& Vg s& cho mot trj
& Ie twong dng nhu trén hinh 4.1.

Thi du: mot transistor ¢d Pppax = 500mW

500mw

if

-néu Ve =5V thile = 100mA

-néu Veg = 10V thile= ﬁ)l%il/’z = 50mA

0 Ve =20V thile = 22 osma
200



Miy khuéch Am transistor vi IC Neuy&n Tin Phudc

500mW

-néu Veg =50V thilc = 10mA

Hinh 4.1 1a dac tuyén Ic/Vcg minh hoa dudng gidi han Ppm«
cho thi du trén. Hai di€ém niim trén dudng Py, vdi toa d6 13 A (Ic
= 25mA, VCE = 20V) va B (IC = lOmA, vCE = SOV)

Né&u transistor 1am viéc trén ving c¢O gach chéo nghia Ia
vudt qud tri s gidi han Py, thi transistor s& bi hv do qud nhiét.

I: (mA)
4
A
25 2501A
|
20 I K . 200,A
| Dinux
15 - Tl 1500A
!
- \3
10 ) \ 100pA
| (
( 1
] - —» Ve (V)
0 20 50

Hinh 4.1: Budng gidi han Py

$4.2- MACH KHUECH PAI CONG SUAT HANG A

Mach khuéch dai cong suit hang A chi diilng mot transistor
nén con goi 1a mach cong suit don.

1. Mach co ban

Trong mach dién hinh 4.2 ding mdt transistor rap kiéu E
chung, tdi dit truc ti€p & cuce C.

Théng thudng tai ¢6 tri s3 dién trd nhd d€ khi nhin dorg
dién t6n sé cho ra cOng suit I6n, vi cdng sudt ti 1& vdi vai binh
phuong dong dién theo cong thic: P = RI%.
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Chuang 4 Mach khuéch dai cOng sudt

+Vec=+12V
Tai
Re1 8Q)
C
11+
|
Ra2 RE

Hinh 4.2: Mach khué&ch dai cOng suit ¢d bin

Thi du: Tai Ia loa trong cdc mdy khu&ch dm thuong ¢o [6"ng
trg 4Q2, 8Q hay 16Q.

Gid thi€t tdi ¢o dién trd Ry = 8Q, Rg = 8Q vd Ve = 12V nhu
hinh 4.2. Transistor khuéch dai hang A sé& ¢6:

Vee =2 Ve =212 =6V

1
V., - -V
I/___V” &4 cC .
=Y — 2 =l Vee —l 12 =375mA
R, +R, R, +R, 2R, +R, 28+8

Nt vay, diém lam viée finh cta ransistor ¢é toa d6 Q (Vee
=6V, Ie = 375mA).

Khdo sdt dang séng trén dz%w tuy&n ngd ra hinh 4.3 ta ¢d:
Ale = 210 = 750mA
AVg = 2Viema = 12V
Suy ra: Tenax = 375mA = 0,375A
Veemae = OV

Cong sudt xoay chicu ra trén 31 Ry va Re 1a cOng sudt hiéu
dung duge tinh theo cong thdc:



Mdy khucch am transistor va 1€ Neuyén Tin Phudce

P _ Ve Tema l v i
[Z21INAN I.f',; /? ) [SSTITANREIITAN
AVA V2 =

= i 6 x0,375 =1,1251F

A 1. (mA)
A A 750
illlld\
V. »
0 6 12 Ve (V)

[
A
+

\/L'kmd\

AVer

Hinh 4.3: Dang sdng (rén diic tuyén ngd ra

CoOng sudt xoay chi¢u ra trén tai Ry

' [ LY _ 0,375 i
P()nmx = RI. _/;_] = 8[ = = 0,562”/
V2 V2
Cong suldt tiéu tin nhiét wrung binh trén ransistor:
Vee 1

l X — & x ——V(.(.
2 R, + R, 2

\z 2’
oop oty Ve 1 12 ony
4 R, +R, 4 8+8

P,=/V =

Cong sudt ticu tin nhidt trung binh «rén i va Ry



Chudng 4 Mach khu&ch dai cong suilt

1
P,=(R, +R)IZ=R, + R,| - x ——
' 2" R, +R,

2

4 R, + R 4 8+8
Bai vai hang A do Veg= %2 Vee nén ¢ong Suit Py = Py,

Cong sudt dién dude cung ¢ip bdi nguon Vee la:

1 ' 1 Ve
Poo =P, + Py ==x — 4 =€
oo bR R, +R, 4 R, +R,
2 2
- PCC:lX—C—c_:—l—X 12 :4,5W
2 R, +R, 2 8+8
Hi¢u sudt cla mach Ia:
B
y = Lome g0, = 92920004 = 12 594
» 4.5

Trudng hop khong ¢é R thi hi¢u sudt ca mach 1a:

P 1,125
)y = =m0, = =
p)

¢ Al

Yo =25%

Pay li hi¢u sudt 101 da ¢6 thé nhin dudge trén tii doi vdi
mach khu&ch dai ¢cong suidt hang A theo sd dd ¢d bin hinh 4.2

Nhin xét:

- Dién ud Ry, trong mach cong suit nhin dong dién tdi rit
Idn nén tiéu hao cdng sudt cling rat I3n mot cdeh vo ich. Trong cic
mach khuéch dai ¢ong suat nhu (rén ngudi a thudng khong ding
dién d Ry Trudng hop ¢in ding Ry d€ 6n dinh nhi¢t thi chi chon
rt 86 Ri: rdt nhd so vai thi Ry, d€ ¢dng suit tiéu hao rén R khony
ding k&,

- Do i thudng ¢6 tri 6 dién rd nhé nén dong dién (nh qua
tranststor FAL kdn, i 6 ndy ¢6 thE qud gid ] Loy, clia mot so
(ranststor trong khr cong sudt téu tin thye su khong 1dn 1am.,



Miy khu&ch am transistor va IC Neuyén Tin Phude

- Mach khuéch dai ¢6 hiéu sud't thip (n £ 25%).
D& c¢di tin ngudsi ta dung mach khuéch dai ¢6 bién dp ra.
2. Mach khué'ch dai hang A ¢é bién dp ra
Mach dién hinh 4.4 12 mach khuéch dai cOong sudit diing bién
Ap ra dua tin hi¢u xoay chiéu & ngd ra cla transistor ra ti Ry

Bo bién dp ¢6 bon t ¢ theo s§ vong day sd ¢ip Ny vi tha

¢Ap Ny
YA gn N
o Tilé diéndp: =+ = L
2 N2
\ i I N
e TiI¢ cudng d0 dong dién: 12
I, N,
N . P
e Tilé congsuat: -+ =1
P2
2
b oa , Z N
o Til¢ tOng tra: B &
Z, N,

Cidc gid tri dién dp, dong dién, cong sudt trong cdc (i 1¢ rén
1d gid trn hicu dung.

N&u tdi noi trye ti€p vao cye C cda transistor nhut trong hinh
4.2 thi ¢ong suilt Py 1 ¢Ong sudt-nhiét tiéu hao vo ich trén tii va R.
Mudn tang hi¢u suit cho mach khuéch dai ngusi ta ding bién ap &
ngd ra dé loai bd cong suit Py.

Biy gidv tdi [a Ry dat & tha ¢ip nén trong tinh todn phii quy
doi vé tdi ¢ so ¢ip goi 1 Ry va tinh theo t 1¢ v& tdng trd.

R, _Z, (N,

Ta ¢o: B SR =] 211

R, 2, (N,

2

. N
Suyra: R, =R, N—'
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Chuong 4 Mach khuéch dai cong suilt

+Vcee
C
+
Re2 RE
Vs 80

Hinh 4.4: Mach cong suit c6 bién dp ra

2. A PR TN N 9 .
Thi du: tdi R, = 8, bién dp ra ¢ ti 1& N—’ = 25 thi tdi quy
2
2
R A ' N] 2
ve sdf cap: R, =R,| —~| = 8(25) =5k
N,
Ic (mA)
P nax
A Y D
A -
— - -» dudng tdi tinh
dusng tai don
Al v & e
{V > VCF
0 Ve 2Vee
AVeg

Hinh 4.5: Ddc tuyén ngd ra vdi tdi tinh va tdi dong

Khi x€t trang thai mot chiéu thi dién rd mat chidu clia cudn
s cip chinh 13 dién trd clia diy dong quin cudn so cip co tri & rit
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Miy khudch dm transistor va IC Neuyén Tin Phudce

nhé khodng vai chue Q. Nhu viy, duting tai tinh ¢6 ti s§ dién trd
FAUnh6 (vai chue Q) nén 1a dudng gin nhu thiing ding (hdi nghiéng
v¢ phia triih) (i diém Ve = Vee ké thing 1&n. Pudng tdi ddng ¢6 tri
sO dicn trd Ry Idn hon hang tram 1an (vai kQ) nén ¢d do doce
nghiéng nhu hinh 4.5.

B¢ tan dung cong sudt tiéu tdn cuc dai cla transistor, thuting
chon diém hoat dong Q 1a giao diém gitta dudng (di tinh vd dufing
cONg SUAt Py, dudng tdi dong s€ di qua Q va tiép xuic vdi duding
P Dudng Ldi ddng s€ ciit true hoianh & tri s6 Vg = 2Vee va cilt
trye tung G tri 8 Iepa = 2Vee/ Ry, (hinh 4.5).

Qua dic tuyn ngd ra vdi duling tii ddng, Khodng bicn thién
dién dp ra AVeg biy gits [t OV dén 2Vee nghia 1 ting gdp hai
10 so vai mach ¢d hin khang ¢6 bidn dp ra.

Taco: AVer = EVCC = Vi = VC(‘
2V.. . Ve
A [C = R(C = lemax T Rf'(/
L L
Cong suit ra rén (@i: (xét d s¢ ¢ip)
1 ) /2
P' — hy\_ V. uy L((_
Oran \/‘2_ V/—z‘ 218.

Qua bidn dp ly wdng ¢ i 1¢ ¢cOng sudt Py/ Py = 1 thi cong
sudt nay cling chinh 14 ¢cong sudt ra trén tdi & thit cap.

Cdng sudt tiéu tin nhiét trung binh wén transistor:

V. V.
P o=V I .=y 2w
1 ¢ (¥4 RI [e/

Trong mach, cudn sg cip ¢o dién trd mot chiéu nhd khong
ding ké nén cOng sudt tiéu hao trén dién trd cta cudn diy Py xem
nhu biing khong.

Cong suit dién dude cung cAp bdi ngudn Vee:

2
P(‘c = P“ = %("

L
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Chudng 4 Mach khué&ch dai ¢cong suit

Hiéu sudt cta mach:

J

Vie
P 2R
)7 — O ax - xl, 1000/0 = SOOAJ
P( e (-(
R.

L

Nhu vy, khi ¢6 bi€n dp & ngd ra hiéu sudt cla mach da
duge ting {€n tr 25% thinh 50%.

Trong thite t& vin ¢ cong sudt tiéu hao trén dién trd mot
chiéu clia cudn s cip nén vin ¢d 14 Pe v cdc bicn dp ¢6 hicu suit
to1 da khodang 80% dén 90% (do ¢6 tdn hao trong mach tir) nén hiéu
sudt cda mach khu€ch dai cong sudt ¢6 bién dp ra ciing chi dat dén
khodang 35%.

3. Bai todn phin tich mach

Vi mot mach khuéch dai cong suit cu thé ta ¢6 thé tinh cdc
thong s6 k¥ thudt clia mach nhif sau:

Tinh dién dp phan cyc Vi:

V. o=V _RUL___
B cC R R
m ¥ Ky,
0,82

— =325V
2,2+ 0,82

Tinh dong dién tinh 1
Ve =V 325-07

Ioz=1,=-" =54mA
RI: 47
Cong sudt ra trén ai ¢ so cdp:
: 1 1
Pown =5 Ve Ie =5 123 54x10 7 =0,324W

Cong suat dién cung ¢dp cho mach bdi ngudn Vee:
P,=P,=1V.,=54.10"12=0,648/

Tong trd tdi quy vEé sd cip:
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Miy khucch Am transistor va IC Nguy&n Tin Phudc

_Ye 2200

T T 54007

Vdi tdng trd tdi 12 loa ¢6 R = 4Q, ¢6 thé tinh i 1€ ctia bién

dp ra loa:

Z R _(N) 20
Z, R, N, 4
N
Suyra: —- =75
+Vee=+12V
S 1(
10 RL=40)

+
ve 820 I 470

Hinh 4.6: Mach khuéch dai cong suat tidu hicu

4. Bai todn tong hgp mach
Tinh chon linh ki¢n cho mach khuéch dai cong sudt ¢ cong
sudt ra 12 SW, tdng urd loa 1a 4Q, ngudn Vee = 12V,
Chon sd dd nhu hinh 4.6 nhung phdi tinh lai tri s& linh kién.
Gid thiét ¢d bién dp ly ttdng v ton hao cdng sudt trén cudn
sd ¢ip khong ddng k& nén mach ¢6 hiéu suit:
n =50%

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

P, = Fo o3 =10W
n 05
Tinh dong dién tinh I¢:
[.= 5 = 10 ~ 830 mA
Vee 2

Pién trd tai quy vé sd cap:
. V.
Ro=te o2 50
T T om

L

Ta chon dién dp Ve = 1V thi:

Ti & cda bién dp:

V.
R, = = 1 1,20
T . 083

Chon transistor khuéch dai ¢é B = 80:

I, = L=10,3)71A
B

D€ mach duge phin cye dn dinh, chon dong dién qua ciu
phin dp Ry va Rys 14 Ixn = 101;.
Nhu vay: Igg = 10lg = 10 x 10,3 = 103mA.
Tinh dién 0d Rya:
14 V,.+0,7 1+0 7

R,, == =160
Ly I, 0103

Tinh dién trd Rgy:
Vee =V, 1217
Loy 0,103

R

=10002

Bl

Tu dién licn lac thuong chon C = SpF + 10uF
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M4y khu&ch am transistor va IC Nguy&n Tin Phude

Tu dién phin dong Cg thudng chon Cg = 47uF + 100pF.
5. Nhin xét

Qua cdc mach phin tich trén cho thdy & moi thai diém mach
khuéch dai lién tue nhin cong suit dién tr nguon Vee, Khi mach 3
trang thdi tinh thi toan bd cong sudt Py = IcVee ¢hi 1a ¢cOng svat ticu
tin dé dot nong transistor mot cdch vo ich. Mach chf ¢ hiéu suit
cao khi tin hi¢u vao ¢ bién do 16n, e d6, ¢dng suit clia nguf)n
Vee dudge cung cidp ra trén tdi. Higu sudt 131 da cia mach nay chi
dat dén mie 50%.

Pé ting hiéu sudt 1én cao hon negudi ta gidm dong tinh I¢
bing cdch dit diém lam viéc gan v& mite ngung din theo kicu
khuéch dai hang B hay AB.

§4.3- MACH KHUE CH PAI CONG SUAT HANG B

Nhu di phan tich trong phin cdc hang khuéch dai, mach
khué€ch dai hang B ¢6 mitc phin cwc Vge = 0V nén trong mach dién
hinh 4.7, hai transistor T, va T, khong dudc phiin cuc.

+V(‘(-

A T, —‘*‘
> —> '\EW'J ICLT j /
- 1B
< - {I 5
Bl _L +Veo <117
< = S :
. — Iy & (™

> e s Lo

|\ ‘II__:/ \II ' i

F \ N
o TRy T, N TR,
—

Hinh 4.7: Khué&ch dai cng sudt hang B
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Chuang 4 Mach khuéch dai cong suit

Mach khuéch dai hang B chi khuéch dai duge mot ban ky
nén ting cong suit hang B phdi ding hai transistor T; va T; d€ ludn
phién khuéch dai s& tao lai di hai bin ky trén tdi. BE thuc hién
diéu nay cin dung hai bi€n dp gdm TR, 13 bi€n dp ddo pha (con goi
1a bi€n 4p thic hay ldi do chit Driver), TR, la bién dp ngo ra.

Bién dp TR, ¢6 cudn thi cip ba diu ra vdi diu gitta ndi
mass nén tin hiéu xoay chitu trén hai div ra 12 hai tin hié¢w dio pha
nhau (hinh 4.7). _

Khi T, nhin dude ban ky duong lam transistor duge phin cuc
nén T, din dién vd ¢6 dong ey (dudng lién nén) qua nda cudn trén
cua cudn sd ¢ip bién dp TR,. Lic d6, T, nhdn dude bin ky 4m nén
T, khong duge phiin cuc s€ ngung din.

Khit T nhin duge bin ky Am {am T, khong dude phin cue, T,
ngung din, Lic d6, T nhdn duge bin ky dudng lam transistor dugce
phin cye, Ty din dién va ¢6 dong Iey (duting o1 nét) qua nlta cudn
dud1 chia cudn sd ¢ip hién ap TRy,

Nhu vay, hai transistor Ty v T, & luin phién ddn dién dé
tao hai dong dién Ie) va Iey chay luin phién nguge chiéu nhau trong
cudn sd ¢ip. Khi hai dong dién ndy cim tng sang-ghit ¢ip s& cho di
hat ban ky vio tdi.

Hinh 4.8 14 dic tuy&n ngd ra ctia mach ¢Ong suit hang B.
diém 1am vice tinh Q 13 diém cdt truc hoanh & diém Ve, dudng tai
tfinh gdn nhu thiing ding tir diém Q song song vdi truc tung vi dién
trd cudn sd ¢ip nho.

D¢ ¢6 cong sudt ra 16n nhit (hi dudng tdi dong 1a dusng

thang it Q vé& 1icp xtc vdi duding cOng sudt tiéu tin cue dai Poug
tai di€m Q vdi toa do:

. = v, Y _ V('('_
CaR “9



Miy khu€ch dm transistor vi IC Neuyln Tin Phude

fe (MmA) dusng tai dong

A Pl)max - dudllg tdl tillh
Vee - o
Ry 4
+
AI(' V('(' ______ > e 7
2R, Q | \ ///
( 7
{ y
| P
: 2 > Ve (V)
Vi Vi
2

Hinh 4 8: Pic tuy&n ngd ra ctia mach cong sudt hang B

Vee
RIL.

Pudtng tdi ddng ¢t truc tung tai diém Iegyy =

Tai Ry 12 tdi Ry, duge guy vé so ¢ip nhung chi xét nita cudn
trén hoiie dudi. N&u goi s0 vong diy clia ntra cudn sd ¢ip 12 Ny va s§
vong diy thi ¢Ap 1a N; thi:

ﬁ: .N._I [ — RL_:RI i
RI. N! ‘ NZ

biém Q ti€p xiic vai dudng cong sudt cuc dai P nén §
diém niy cong SUAt Géu tin clng chinh 1a Ppyu«. Ta ¢o:
2
V _ V("(‘ . V('(' _ V('(
Y | - '
2R, 2 4R,

}D/Una\ = (G
Nhu vy, néu ¢ mot transistor v3i Ppyux cu thé thi khi chon n guSn
Ve ta sé tinh dude i Ry, d€ chon tiép bién dp va tai Ry, & thit ¢ip.
Theo dic tuy&n ra hinh 4.8 ta ¢é:

V

— _Lc

A](‘ = irmu\ -
‘RL

(Vi chi ¢d mdQt bin ky)
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Chudny - Mach khu&ch dai cong sudt

AV = v o =V (Vichico mot bin ky)
Nhit vy, cong suit ra cye dai do hai transistor cung ¢ip:
" P
l) — o N
1] \/-2 \/—2
% 2
_I“' Ve - Vee

V2R 2 2R,

O trang thai tinh, hai transistor khong tiéu hao dién. Khi
khuCch dai thi dong dién ddt ndng transistor chinh 1 dong dién Ic &
tri sO trung hinh:

o=l _ Ve
T TR,

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

.= v, 2 Vi
P('(' =2 L('('I(" =2 V((‘ ﬂ(RCI = P(‘(‘ :; l;,(
Suy ra hi¢u svat cyce dai cla mach:
V(z(_'_
P 2R,
3 =—2100% = ——£_100% = - 100% = n="78,5%,
«C ’ ce 4
T R,

Nhu vy, mach khuéch dai hang B ¢6 hiéu suat cao hon (n =
78,5%) so vdi mach khu€ch dai hang A (q = 50%). Tuy nhién, 3
hang B ¢6 nhuge diém rdt Idn 13 tin hiév ra bi bién dang xuyén truc
vi khi phin cue Vyg = 0V thi tin hiéu trong khodng dién dp tio OV
dén V,. hai transistor chua ddn dién. Khi di¢n dp qua tri s§ V, hai
transistor mdi din dién vi khuéch dai. Hinh 4.9 cho thiy dang tin
hié¢u ru bi bién dang xuyén truc (Crossover - Distortion).

Dang dong di¢n Iy, — Ig) clng chinh 1a dang dong dién I, -
Ic> vi 1A dang tin hiéu ra bi bién dang xuyén tryc. Pay chinh la 1y
do ma mach ¢Ong suit hang B khong dude it dung.
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" &
|

’
dang tin
hidu ra

|
|
{
|
T hJ
1 1
) I
1 |
| |
[ /
L -t =
) ]
\ |
] 1
1 t
|

_ dangtin
hiéu vao

Hinh 4.9

§4.4- MACH KHUECH PAI CONG SUAT HANG AB

Dé tranh nhugce di€m giy ra bién dang xuyén truc & tin hi¢u
ra trong mach khué€ch dai bang B, ngudi sit dung mach khuéch da
hang AB nhu sg dd hinh 4.10.

Trong mach dién hinh 4.10 hai transistor cong sudt Ty — T
dudc phan cife biing ciu phin dp Ry, — Rg wé ¢6 dién dp phin cure
cho hai cye B véi mite Vi) = Vga= 'V, (0,6V cho chit Siva 0,2V cho
chit Ge).

o} trang thai tinh hai transistor duge phan cue vira din dién
nén cic dong dién Ig, Ic col nhu biing khong. Khi vira ¢6 tin hi¢u thi
hai transistor ¢ luin phién din dién va ciing cho ra d hai bin k¥
trén tdi. Véi cdch phin cye niy & tranh dudge hién trgng bién dang
xuvén truc. Cde thong so k§ thudt cia mach nhu Pg , Pec, n van ¢o
cich tinh gidong nhae mach cong sud't hang B,
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Chudng 4 Mach khu&ch dai cong suit

+Vee

R81

0.6V

0T

Hinh 4.10: Khuéch dai ¢ong suit hang AB

A’ A a’ A
§4.5- MACH KHUECH BAI CONG SUAT KIEU OTL

Hi¢n nay cic mach khuéch dai cong suat hang AB ding hai
hd bién dp ddo pha va bién dp ra khong duge thong dung vi hai
bicn dp ndy ¢o kich thude 18n, ning né, dit tién, hiéu sudt thip vi
dii tan s& 1am viée khong rong. Ngudi ta diing nhiéu cich dé lan
Iugt bd cic bién dp nay vd mach cong sudt biy gid goi 1a mach
OTL (do vidt it cda Quiput TransformerLess: khong ¢ bi€n dp
ngo ra).

1. Mach OTL ¢é bi¢n iip dio pha

Sd dd mach dién hinh 4.11 14 mach cdng suat chi con ding
bi¢n dp dio pha. Biy gid cudn thi ¢dp chia ra hai phin ddc ldp
nhau nén ¢on dude goi 1 bién dp ¢é sdu day ra.

Hai cudn tht ¢dp ctia bién dp ddo pha duge quin ciing &
vong nhung cudn aén duge [y di€ém dau ndi vao cue By, cudn dudi
dude 14y didm cudi ndi vao cue Ba. Nhu vdy, tin hiéu dua vio hai
cue By va Bs cing 1a hai tin hiéu dio pha nhau,
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Miy khucch dm transistor va IC Nauvén Tin Phude

+Veoe= +30V

_‘U_ 360

+12Vv .

L
E

22

2
éseo

[ ]
22
Re

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

Hai cudn thiy ¢dp c¢ha bi€n dp ddo pha dude quan cing 5O
vong nhung cudn trén duge 18y diém diu ndi vio cue By, cudn dudi
duge 18y diém cudi ndi viao cye B, Nhu vy, tin hi¢u dwua vao hai
cue By va Bs cling 1 hai tin hi¢u dido pha nhau.

Bon dién (rd trong mach tao thinh ¢iu phdn dp cho ra dicn
ap diém gilta 12 Vy = YVee. Mai ciu phin dp ding d¢ phin cue
cho hai cue By va B> dé hai transistor ¢é Vg = V,=0,6V.

Do hai (ransistor chi duge phin cue & mite vira dan dién nén
mach vin ¢o cic dong dién Ty, Tus, Iy, Ieo bing 0. Pién dp twén cic
ce ¢d i sO nhu wén s do.

Khi cye By nhiin duge bin ky duong 10 Ty duge phin cye ¢
dan dién, Wue d6 cue Ba nhian dude ban ky am 1am T» khong dudce

70



Chudng 4 Mach khuCch dai cong suit

phan cue nén ngung din. Dong dién Ic) s¢ di & ngudn qua Ty nap
vao tu 470puF v di ngang tdi theo chiéu tir trén xudng cho ra bin
ky duong (dong di¢n ¢6 dudng lién név).

Nhu viy, trén tii vin nhin dd ¢d hai ban ky.

Trong mach ndy mdi transistor cdng sui't chi nhin % ngudn
Ve nén ¢d cde thong s8 clda tin hiéu ra:

1
AVep :§Vcc =V

V.. .
Al = ;— : 1;‘ =1, (Re<<RL nén bd qua Rg)

Cong sudt ra rén tii do hai transistor cap:
1)() — il [{INAN “(k mMaN
RN
p - Voo Ve Ve
o -
2J2 R, 2V2 B8R,

o trang thdi tinh hai transistor khong din nén khong tiéu
hao ¢Ong sudt dién. Khi khuéch dai, dong dién d0t néng hai
transistor chinh 1a dong dién trung binh Ic duge tinh theo ¢dng
thue:

N i{'lll'l\ V( (&
fe =" =—
r 27R,
Cong suit dién cung ¢ip cho mach bdi ngudn Vee:
- V.. V2.
R R e
27R, 27R,
Hidu sudt ctia mach:
Vi
P
ne 20 1000 = SR _ T 100%=78.5%
P.. Vi 4
2R,
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Ta vin ¢6 hiéu sult 1a n = 78,5% vi diy I3 hiéu suit thuc
chit khéng bi gidm nhd do tén hao trén bién dp ra nhu cic mach
trude.

2. Mach céng suit OTL r4p bé phy

+Vee= +30V

Ica
Ica l é ?2: LR F*Y

156V
15V
D1 Y 05
' Cc2
VM=15V +) >
1l
VR 1000uF
DY 05s . .
gRN T2 _|isv [
14,4V i
_'Q_ i \/ o hlcf
+ 1.7V
F— T3 1 1
1V = =
Vs RE3
RB2 100

Hinh 4.12a: Mach ¢ong suit OTL rip ki€u b3 phu

N&u bd bién dp dao pha thi mach s& ¢6 hiéu suidt cao han,
gidm gid thinh, gon nhe va didi tin s§ lam viée rdng han vi trdnh
cde nhuge diém cda bién dp ddo pha. Vi thé ngudi ta dung mach
OTL b6 phu vdi hai transistor cong suidt khic loat, Ty 12 transistor
NPN, T, la transistor PNP v Ts 1 transistor thiic thay cho bién dp
ddo pha (vi mach bay gidy khong cin ddo pha niva).

a) Piéu ki¢n cta mach bd phu:

- Ty va T 1 hai transistor ¢6 cing cong suit Py,
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Chuong 4 Mach khulch dai cong suit

- Ty v T> 14 hai transistor ¢o cung do khu&ch dai B.

- T, vd Ty 1A hai transistor dude ché tao cling chit Si hay Ge
(thuding [a Si).

- T, 12 loat NPN va Ts la loai PNP.

Do T, vd T, ¢6 ciing cdc thdng s6 k¥ thudt nén trong mach
di¢n phdi c6 cing diéu kién Iam viéc, mdi transistor phdi chiu
VoV ee. Nhur viy dién dp diém gitta:

Vum=WVee =15V

Hai transistor duge phan cuc hang AB d mic vita din dién

nén cé dong dién (inh ra't nhd di qua Ty, T, .

Pién dp wén cdc cue cia Ty, Ty :

Ver = Vee = 30V Vep = OV
Vi =V =15V Very=Vy =15V
Vi1 = Ve + Ve Vi2=Vu - Vie
=15V + 0,6V =15,6V =15V - 0,6V = 14 4V

(Ty togi NPN phin cyc duong) (T, loar PNP phin cuc dm)
b) Xét transistor thue Ta:
Trong mach nay Tz [d transistor tao phin cye cho Ty — T»
Tacd: Vpyi=Vei=144V
V1=V + 2V = 14,4V + (2. 0,6V) = 15,6V
Hai diod Dy = D» dung dé 190 mic chénh 1énh dién dp 2V, =
1,2V ¢ phin cue chénh 1éch cho cuire By va Bo.
Pong thdi: Vg = Vee — IcaRer = 15,6V
Nhu viy, dé ¢o dién dp phén cyc ding cho cye By — By va
cho ra dién dip diém gifta Vy = ¥%Vee thi phdi ¢6 dong dién Ics
ding. Theo sd dd ta ¢6:
Vi = Vee = IaaRey = 15,6V
Vg;p =V, 30V =156V

= == = =10mA
R, 1,540

73



Miy khucch Am transistor vi IC Neuyén Tan Phugc

Tir 36 suy ra:
Vii = 1eaRe3 = 10mA x 100Q = 1V
=  Vii=Vea+ Vge=1V+0,7V=17V

T4 1A transistor phin cuc hang A nén c6 Ve = 0,7V

D€ ¢6 ey = 10mA thi dién d4p Vi phdi bing 1,7V. Cic trj s6
niy phai thit chinh xdc. Pé ¢ duge dién dp phan cuc chinh xdc
ngudi ta phii dung bien trd VR diéu chinh phan cifc cho cye Ba.

Tom lai: N&u Vs ding thi T = T, cling dirge phin cire ding
hang AB va cho dién dp diém gitta Vy = ¥2 Vee. Bién tr§ VR c¢on
duoce goi 1a bién trd chinh diém gilta V.

¢) Xét trang thidi xoay chiéu;

T: 12 mach khuéch dai hang A rdip kiéu E chung nén li
mach khu¢ch dai ddo pha. Tin hiéu xoay chiéu cGa ngudn v, dudce
dua vao cuc By va khuéch dai ra & cue Cy 12 hai tin hiéu ddo pha dd
¢d hai bdan ky (hinh 4.12a). Tin hiéu ndy dong thdi duge dua vio
cye By vit Ba clia ting ¢ong sudt OTL ba phu.

Har diod Dy — D, diong dé o dién dp 2V phiin cyc chénh
1&ch mot chidu cho cue By B nhing do diod ¢6 tinh ghim dp nén
ddi véi tin hi¢u xoay chiéu thi AV, = 0V, mufe dién dp cla tin hi¢u
xoay chiéu dua vao cue By v B; gin nhu bing nhau.

- Khi T; cho ra ban ky duong thi dién dp Vg ting nén T,
dude phan cuc v Ty didn digén. Lic @6, dién dp Vi cling ting nén
T> khodng dude phin cye v T> ngumg dian (vi Ty 12 transistor loai
PNP). Dong dién Iy s& di tf ngudn +Vee qua Ty nap qua tu 1000pF
va di qua tdi theo chiéu tr rén xudng mass cho ra bdn ky dudng
rén i (dong dién ¢6 dudng lién né).

- Khi Ty cho ra bian ky dm thi dién d4p Vi, gidm nén T| khong
dude phiin cue va Ty ngumg dan. Lic do, dién dp Vs cling gidm nén
T, duge phdn cge vi Ty dan dién (vi T [a transistor loai PNP). Dong
dién Ica s¢ do tu 1000pF x4 dién qua T; xudng mass vit di qua tdi

74



Chuvng 4 Mach khuCch dai cong sudl

theo chiéu tir mass 1én cho ra ban kY dm trén tdi (dong dién co dudng
rdfi nét).
Nhu vy, hai transistor Ty vd T, cling luiin phic¢n din di¢n vi
cho ra tdi du cd hai bdn ky.
Khi do hoat ddng mdi transistor ¢hi chiu ¥4 ngu(‘m Ve, ta co:
4

iwnu\ = 2;; (le << RI.)

2

Cong sufit ra cuc dai trén tdi:

.2 : i(‘ll\ll\

omay RI. ’r' ‘(‘ =
A 2

a

k)
V V=
_ ¢ _ ¢

= R;mu\ - RI. -

2 J2R, ] B8R,

Cong suiit dién cung ¢ip cho mach bdi ngudn Vee

P =V 7_ 1% [4 gy V('('
[@¢ «C oe T cC 277,'RL
Ve
P = ——
27 R,
Hi¢u sudt cia mach ¢
_f/(?{_
P 8.R
y=—2100% = —-100%
D . V..
€4 e
27 R,

= = % 100% = 78.5%

O trang thdi tinh hai transistor Ty va Ty din dién rit yéu nén
duse xem nhu khong ti¢u hao cong sudt. Khi khuéch dai tin hiéu thi
hai transistor bi A8t néng vii cong sudtticu tdn;

P']' = P( C- P()mn\



Miy khu¢ch dm Lransistor va 1C Neuyén Tan Phudc

- V(%C' _ V(?(“
27 R, 8R,

Thuc ra céng thic trén chi ding vdi trudng hop ngd ra ¢6
Poway- Tri 80 Pr ¢6 thay ddi theo Py, d€ xdce dinh tri 58 Pry,. ngudi
ta phdi (m di€m cure dai cia cong thite trén bing cdch 14y dao him
vil cho dao ham biing 0 dé tim gid tri cue dai.

Ta s€& co:
Prom =0,05 —};—(— (chung cho hai transitor)
I
LAp 11 880 v Py ta ¢6:
y:.
0,05 ¢
—bﬂ\_ — - RIA - 0‘4
P()nm\ V(_‘('
8R,
Nhu viy: P =0,4P =04 VC?(“
- FATTNAY » O max ’ 8 R

L
Mdi transistor s& chiu V2 cong sudt Prog, trén.
A A’ g - ~ - - ~
3. Mach cong suit OTL riap bo phuy co tu ting cudng

Mach cong suit OTL'bd phu duge phin cire hang AB nén §
trang thdi tinh gan nhur khdng din dién. Khi ¢é tin hi¢u xoay chidu
2 transistor ludn phién din vdi dong dién [ khd 16n do 14 transistor
cong suiit. Piéu ndy s& 1Am bién do tin hiéu xoay chidu § ngd vao
mach cong sudt OTL bi suy gidm tin hi¢u.

D¢ bl trlr sif suy gidm niy, W ting cuing Boostrap dude nai
tr ngd ra hoi icp dudng vé cue B clia 2 hai transistor ¢d tic duny
lam tang lar bién dd tin hieu ngd vao.

Trong s¢ dd hinh 4.12b, tu Cg = 100pF 13 w ting cuing
Boostrap. NEu khéng ¢6 i ndy thi bién do tin hiéu ra cing nhu
cOng sultru loa s& bi gidm nhd.
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Chuong 4 Mach khué&ch dai ¢ong svit

+Vce

- D1 ¥ R4 I
1N4148 0.47

c3 4k7
INPUT 10uF

Hinh 4.12b: Mach OTL b3 phu ¢6 tu ting cudng

§4.6- MACH KHUECH DAT CONG SUAT KIEU OCL

Trong mach OTL, dién dp di€m gita Vyy = %Vee va @ trang
thdi tinh tu ngd ra phdi chiu dién dp nay. Khi khuéch dai tu 6o ra
5€ nap dién lam dién dp trén ty ting 1én khi T) din va x& 5 'am
dién dp gidm xudng khi T» din.

) ) 1 - ‘ v E A .
Tu C ¢6 dung khing X, =—— ti l€ nghich vdi f nén khi
27 JC
tin hi¢u ¢4 tin s6 f khd thap thi X¢ dd 18n vi bién d6 tin hiéu ra tdi

bi giim nhd. Piéu nay lim cho ddp tuyen tAn s8 & negd ra bi gidm
trong khodng tin sd thip va thit thip.
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Miiy khudch im ransistor v 1C Neuyén Tin Phudc

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

Hinh 4. 13, mach ¢ong sudt OCL vdi hai ngudn ddi xitng + Vee.

+Vcec= +15V

+0,6V

c3 l é ?:: T +15V

|
min

D1 Y

lc1
0,5k
VM=0V
L1

<
P
nln
l“—J

.0,8Y =

‘ : le2
AN A5V «

3 T3

14V

Vs
% RB2 '3503
-Vce= -15V

Hinh 4.13: Much OCL rip ki€u bd phy

Trong mach T, va Ty van 13 hai transistor khdc loai rdap kiéu
bd phu, T 1a transistor thic. Cdc linh kién khdc van ¢6 trj sO gidng
mach dién hinh 4.12 nhung ding véi hai ngudn d6i xding + Vee = +
5V nén dién dp cdc cue by gids ¢d i s vdi mass:

T, loai NPN dung ngufm +Vee, Taloai PNP dung ngufm -Veeo

Ver=+Vee=+15V Vea=-Vee=-15V
Vlil:()v VE:‘,:OV
Vi = +0,6V (hang AB) Vigi=-0,6V (hang AB)
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Chuunyg 4 Mach khu&ch dai ¢Ong suit

Hai diod Dy — Ds ciing diung d¢ tao chénh 1¢c¢h dién dp phian
cuc cho cye By va Ba. Dong dién Ter phii ¢d tri s6 ding khodng
10mA d¢ gidm dp qua Rex cho ra dién dp dang phin cue By, By v
cho ra dién dp diém gitta Vi = OV.

Didm gitra ¢ dién dip Vi =0V nhung kKhong phii mass, do 46
T2 phidi duge phan cue ding biing bicn trd VR (Ryy) va trong mach
nay Tz co dicn dp cde cue nhur sau:

Ver= Vg =-0,6V

Viei=les . Rev+ (- Vee) = TOmA £ 100QY - 15V = - 14V

Vii=Vii+ V=14V + 0.7V = -13,3V (hang A)

NEu bidn 1rd VR di¢u chinh sai s& 1am Ty bi sai phan cuc
din tdi Ie # 10mA. Didu niy din dén Vi, v Vi sai Iam cho dién
ap diém gifta Vy = 0V (¢6 th¢ Am hodc duang). Lic do, ¢6 dong
dién mat chiéu qua 1di (¢6 thé 1 loay s& lam hu tdi. Trong thue &
¢6 nhidu cich bdo vé cho mach khi dién dp diém gitta Vy = OV.

Do dung ngudn ddi xiing nén T, ding ngudn dudng +Vee va
T, dang ngufm am -Vee. Dong dién icy,, by gid:

v,

] =
1LY
R

{ I

Cong sudt ra cye dai orén til:

R V(‘(' - V(‘z(
"“\J2Rr, ) 2R,

Cong suit dién cung cip cho mach bdi ngudn + Vee:

P

O max

=R, i =

- i . V,..
Poo =2V I =2V =" =2V, —
Vg TR,
I/: VRN N . y * ~ A
= F,.=2 —-f}—;— (Vee chi Ll dién dp cda mot ngudn)
TRy

Hic¢u sudt clia mach :
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My khu€ch Am transistor va IC Neuyén Tan Phude

V_(‘,(‘%
P,
n==2100% = 2R"2 100% = 78,5%
ce 2V(‘(‘.

R,

§4.7- MACH OCL RAP DARLINGTON CO MACH VI SAI
1- So d6

ém R2
1k5 10k

all
aap I
NPUT 1o o] c181s | T5 R7
" 39K
i]J Lo
RS A7uF
= 30
HsAs <Rss
1 12S 3« T9

\wp

C1B15<

D4 . c1815
D5 Y 1N414B

R13§

470 D6

Hinh 4.14a: Mach OCL rip Darlington ¢6 tang vi sai

2- Nguyén ly

Ampli cOng sudt 1dn loai OCL thudng dung 4 transistor cOng
sudt rap thanh 2 ¢ip transistor Darlington bd phu nhau, ngd vao ctia
tang cong sudt ¢d mach khuéeh dai vi sai nhu sg dd hinh 4.14a.
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Chuong 4 Mach khu&ch dai cong suit

T,-Tz 1a cdp transistor NPN, T-T7 1a cap transistor PNP rip
ki¢u Darlington. Hai cip transistor nay rap b3 phu nhau.

T4-Ts mach khuéch dai vi sai , T4 nhan tin hiéu vdo, Ts nhian
tin hiéu hoi ti€p tir ngd ra tao hdi hiép am dién dp ghép nai tiép aé
tinh 46 khuéch dai dién dp cda todn mach. T8 12 transistor 6n dong
¢ho mach vi sai nhd phian cuc cho cue B bing 3 diod Dy-Ds-De.

T 1a transistor thiic ¢6 Ty 12 mach n dong nén khong cin
¢d ty tang cudng Bootstrap. Pién trd R7 két hdp RSA hay R5B dé
xdc dinh d6 khu€ch dai dién dp toin khdi. Tu C1-C5 1a mach hdi
L Am cho tin 86 cao trdnh t&ng hd do dao ddng ty kich.

Mach cdng suit hinh 4.14b 13 mach OCL ¢6 ting vi sai
nhing khong ¢6 transistor 6n dong nén vin phdi dung tu ting cudng
Bootstrap Cy. Q;-Q> A mach khuéch dai vi sai, Q3 )2 transitor thic,
Q1-Qe v Qs-Q7 & hai ¢dp transistor rip kicu Darlington bé phu.

N

Ry
B 10
J. (I‘
It =

¢ P} K o]
uFI | TAREAWEY

= }_ - =

i,
(II R Uiy -
B B : (1R}
ain ¢ \I;Ql Q:(%/l W
s N N7, L oma 0, R, R, (_j{ Ri«
1l i : ' PFAR)
l R}, ll)l } 150 X u(;ﬂ ™ 510 OPFARIR
Lo R, o ] ) Qs v
B %R 1 a \0‘ ’ ) Rll
L4 J_ S IN\lu.\ leQ
= latptk
5, O
L RJ = =
1a¢(
"B' Nee

'

Hinh 4.14b: Mach OCL rdap Darlington ting vi sai khong On dong
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Miiyv khu€ch dm transistor va 1C Nguyén Tan Phude

§4.8- MACH KHUECH PAI CONG SUAT KIEU BTL

D&l vdi cac mdy khuéch Am ¢6 cong sudt Idn con ding ki€u
khuéch dai cong suit BTL. Mach BTL [ mach dung hai mach cong
suit OCL hay OTL cho tin hiéu ra trén hai diu cda mdt loa. Tin
hicu viao & gqua mach khuéch dai dio pha d€ cho ra hai tin hiéu
ngude pha ddng thdi dura vao hai mach cong sudt OCL hay OTL.

1- S¢ d6 khai

Mach cong suit
OTL/OCL

\ 4

Khuéch dai
ddo pha

Mach ¢Ong suit
OTL/OCL

Hinh 4.15: So dd khoi mach cong sudt BTL

2- Nguyén tac
BTL do viét tat cia Bridge Transistor Line Oul (ngd ra dung
ciu transistor) hay Balance Transtormerless (ngd ra khidng ¢ bién
dp rdp Ao xdng).
Hai tin hi¢u ra rén hai ddu foa s€ 12 hai tin hi¢u cting dung
nhung ddo pha nhau lam tin hiéu ¢dp cho loa ¢6 bicn dd dicn dp
ting gdp doi.

# So v mach cong sudt OTL.



Chuung 4 Mach khu&ch dai cOng suit

+

Ve .
OCL P, = 8;’.( (Vee 1a dién dp nguon don)
L

pTL p = P A Ve
[ZALIE RN SRL 8RL 2R’

(ting gip 4 lin)

#* So vdi mach cdng sudt OCL:

V: N
ocL P, .= ;—‘R(— (Ve 1A dién dp npguon doi)
=

Qv A owlo
./HH']\ = = = (tano ,ﬂ 4 l(.ln)
“TT3R. 2R, R, SEap

BTL

3- So dé mach BTL dung transistor

Mach ¢ong suidt BTL hinh 4.16 gdm 2 mach OTL gidng hét
nhau ¢ho tin hidu ra wén hai ddu cha chung mdt Joa. M1 mach
OTL gdm 6 transistor tr Qs dén Qy, rong dd, Q, 1d mach tién
khudch dai thie dong thai la mach nhin hdi tiép Am dién dp ghép
noi (idp: Qq A transistor thic, Qy-Qq vir Qs-Q7 12 cdc transistor cdng
sudt Darlington rip bd phu.

Q, 1 transistor kKhuéch dai ddo pha ¢6 do khuéch dai dién
dp 11 lan. Tin hidu vao cue B, ra & cue € va E 1a hai tin hiéu ddo
pha ¢6 bi¢n d6 biing nhau dé dua vio hai mach OTL. Tin hic¢ura &
hai ned 1ahai tin hicu dio pha d& 1o dién dp xoay chidu ra rén loa
ting ¢ip doi.

Bi¢n ¢ R1 = S0kQ diéu chinh d¢ ¢o dién dp diém giita
mach OTL. bing 1/2Vee. Dicn dp mot chidu cda hai ngd ra déu ¢6
tri 86 V2 Vee nén dién dp moc chiéu trén hai diu loa 1a OV, khong
can ding w dién ¢ ngd ra nhu mach OTL rdp ricng 1€,

Do mauch ¢Ong suidt khdng dang mach vi sai, kKhong ¢6 mach
an dong nén van phii diing tu ting cudng Bootstrap Cy = 100)F,
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N
N

R- -
wug

R . H, &
!I:‘L ¢ "3

22003
Milfab

Ry,
AN

WA
Wy

R R
> i

[T

n, G

w .{

R«

Ry,

AT

unF

—

Hinh 4.16: Mach BTL dong transistor

4- Sd d6 mach BTL dung I1C
Chitc ning cic khoi trong sd dd hinh 4.16:
- Audio muting circuit: mach [am ¢im tiéng.
- Ripple fifter: mach loc dgn song clia ngudn dién.
- Pop noisc preventer: mach ngin tiéng nhiéu lup bup.

- Pin to pin short protector: bio v& ngin mach.
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Chuong 4 Mach khu&ch dai conyg suil

- Surge voltage protector: bdo vé qud dp.

- Thermal protector: bio vé nhiét.

- Input Ampli: mach khuéch dai ngd vdo.

- Drive Ampli: mach khuéch dai thic.

- Power Ampli: mach khuéch dai cong suit.

IC trong s dd 12 IC ¢Ong suit 2 kénh, ¢6 thé rip mach c¢ong
suit cho ampli stereo, mdi kénh ¢4 ngd vao va ngd ra riéng biét,
Khi ding riéng 2 kénh, ddy 1a mach ¢dng suat OTL hay OCL.

G day mach dusc rip thanh ki€u BTL ma khéng ¢é mach
ddo pha § ngd vao. Tin hiéu vio ngd khong ddo Input amp 1, khi
khu¢ch dai tin hiéu dén ngd ra sé ¢6 bién do 16n han khodng 100
lan v ddng pha vdi tin hiéu vao.

Tin hiéu ra & kénh | s& qua mach hoi ti€p vé ngd vio ddo
Input amp 2 véi mach phin dp 1/100 nén bién 36 vao Input amp 2
ciing bing bién d0 vao Input amp 1. Do 12 mach khuéch dai dio
nén tin hiéu ra cua kénh 2 $& dio pha véi tin hiéu ra cia kénh 1 va
¢ cung bién d9.

Hai tin hiéu ddo pha cta 2 ngd ra dua vao 2 dau cla loa lam
di¢n dp xoay chiéu ra ting gip doi va bién d6 ra ting gip 4 lin.
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Chuong 4

Mach khu€ch dai cOnyg suat

LA4440
o -
2 o}
z z
o) ) ]
S z o o
3t = =
2 < <
g = o «
T = ! g Oy N % 3 g 8 % » g +Vee
225230222 ad508 04
| & c-iv w| o] ~ tn_Lm 2 Sy 7 =
INPUT ke . = I+
C1 + = L+. C6
l + 47UF c2 C4ﬁ_ 1000uF|
1 220uF | 1000F] | —=C5 16V ==
e | = + 100uF |
I - N R2 cz I ps
47uF Y \
470 470 1000uF/16V 47
MUTING CBI
104
4 B
= call” R6
—AW———— 1000UF/16V 47
RS R4 10
150> 1k

104I

Hinh 4.18: Cidch v& khic ctia mach cong suat BTL ding IC

Cac chin ra:
- Opamp{ ¢6: INT (ngd vao +), NF1 (ngd vio -), OUTI (ngd
ra), BST (ngd ting cucsng), POWER AMP GNDI (1161 mass)

- Opamp?2 co: IN2 (ngd vao +), NF2 (ng6 vao -), OUT2 (ngo
ra), BS2 (ngd ting cudsng), POWER AMP GND2 (n&i mass)

-PREAMP GND: nd1 mass cta khoi tién khudeh dai

- VCC: ngudn chung, DC: ngudn :ip thip cho tién khucch
dai, AUDIO MUTING: ngd diéu khi¢n cam.

$4.9- MACH KHUE CH PAI CONG SUAT DUNG MOSFET

Hién nay nhi¢u ampli cong sudt 1dn hay ampli Karaoke ¢o
ting khu&ch dai cong suat dung Mosfet vi Mosfet ¢6 cac tu diém:
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Miy khuéch Am transistor va 1C Nguyén Tin Phudc

- ngd vio chi cin dién dp cBa tin hiéu cht khong can dong
dién nén it nhiéu s& cho ra Am thanh trong tréo han

- ddp ing (3t v6i tin hiéu tAn $8 cao nén dm bdng ¢é bién
dd ra manh v sic nét

- muc phin cuc Vg 3 ngd-vdo 1dn (vai volt) nén tin hi€¢u
ra khong bi méo phi tuyé&n khi tin hiéu vio 1dn,

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

- T[ing khuéch dai vi sal Qy, Q; ¢6 Qj 1a mach dn dong. Tin
hicu vao Qy, tin hiéu hoi tiép vé Q». Tin hiéu ra ctia Q, va Q. dua
tryc Gép vio hai transistor thiic Q7 vi Q.

- Tang khuéch dai thic Qy, Qg c6 Q6 12 mach dn dong k&l
hap vdi Q4 va Q5 d€ 6n dinh nhiét cho mach.

- Tin hiéu ra sau Qy, Q- 12 hai tin hiéu dao pha nén tin hi¢u
ra sau Q7. Qycling 12 hai tin hiéu ddo pha. Hai tin hi¢u ra sau Q9, Qg
sé diéu khién hai transistor cong suit Mosfet chay luin phi¢n theo
nguyén ly mach cong suit bd phu.

- Qu, Qv 12 hai transistor Mosfet kénh N, nhd hai tin hi¢u
cda hai transistor thdc cho ra 13 hai tfin hiéu ddo pha nén khong cin
ditng hai transistor khdc loai theo nguyén 1y bd phy.

2- Mach ¢ong sudt ding Mosfet kénh N va kénh P: (hinh 4.20)

- Tang khuéch dai vi sai Q,, Q> ¢6 Q3 1a mach dn dong. Tin
hi¢u vao Qy, khuéch dai dua vio transistor thiic Q. Transistor Q2
chi 1am nhiém vu nhin tin hi¢u hdi t&p dé xdc dinh 36 khuéceh dai.

- Tang khu€ch dai thde Q, ¢6 Qs 1a mach dn dong nén
khong cin w ting cudng,

- Tang cong sudt bd phu ditng hai transistor ludng noi Q6,
Q7 a€ luan phién khuéch dai theo nguyén 1y bs 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) 14 mach
cong sudt rip kicu Darlinglon dé ¢é ¢Ong sudt ra loa that 1dn.
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Chudng 5

MACH BAO Vi TRANSISTOR CONG SUAT
VA BAO VE LOA

§5.1- PA1 CUONG

Hién nay, cdc loai mdy khuéeh dm ngdy duge thict ké 6
¢ong suit cang 1an. Piéu ndy ¢6 nghia ¢ong suit ciia cde transistor
va loa cling phai 13n theo.

B¢ tin dung ¢dng suat idu tin cha ansistor cdng sult, khoi
khucch dan cong sudt thudsng dung ngudn didn dp cao, gin vai dién
ap BV cta ransistor. Nhu vy, khi transistor hoat ddong vdi tin
Mi¢u dm @An gdn mide cuwe dai theo thict k& thl transistor ¢ong suit
i¢u tin trén transistor cing rat Idn. N€u moi tredng ¢ nhi¢t do
cao, dién dp ngudn ting cao (ngudn cho khdi cong sudt khdong dude
anap) thi transistor $& d& bi chdy do qui tai.

Mach khucéch dai ¢ong sudl da 8 12 mach OTL, OCL hay
BTL nén khi ting ¢Ong sudt bi qud tdi thudng s¢ hu nhiéu transistor
ching lic. DE tridnh hu cdce transistor ¢ong suit trong Ampli ngudi ta
phai str dung mach bdo vé bling nhicu cdch khidc nhau.

DG vai loa, khi tit md dién thi thudng ¢ iéng kéu 1dn
“hup™ phat ra loa. Tiéhg kéu ndy ¢6 thé lam b loa hay giy kho
chiu cho ngudy nghe. Ngoai ra, cdce loai Ampli OCL khdng dung tu
ned ra, néu dién dp ngd ra bi sai (khace 0V) thi dong mot chicu sé di
ngang loa v néu tri s8 dong dién dd 1dn thi cling ¢6 thé 1am hu oa.

D& wrdnh hu loa do cde nguyén nhan trén trong Ampli cong
SUAL G con thiet ké mach biao ve loa.

§5.2- MACH BAO VE TRANSISTOR CONG SUAT

1- Mach bao v¢ dung transistor
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May khuCch fim transistor va IC Nguyln Tin Phudc

a) S¢ dd:
+Vee = +60V
% 10
150k T3
330 T5
0 . 2SD88
AN
* ™ 1K
T7 —AA-
x 100 % 0.4
T2 > RA
i L 10 % % 0.4
100 1K >
25|
2k
T4
T6
1k A
258D88
330 450k 5
% 400

777

Hinh 5.1: Mach bdo vé ding 2 transistor

b) Nguyén ly:

Trong so do, transistor T3-Ts 13 2 transistor NPN-NPN rip
kicu Darlington, transistor T4-Tg 1 2 transistor PNP-NPN rdp ki€u
Darlington. Hai ¢ip transistor nay rdp bd phu nhau theo nguyén tic
mach cdng suat OTL.

Transistor Ty-T; lam nhiém vu bdo vé hai transistor ¢ong
suit 16n Ts.Ts. T-T; duge phin cuc & cyc B bing dién dp Vgs va
Vie. Khi dong dién Igs hay Igs ting qud tri s8 gidi han thi Vgs hay
Vig tang cao s¢ lam T,-T, bi phin cuc bio hoa vd Veg = Vegr =
Viear = 0,2V, Lic d6, Ti-Ty bl mat phan cuc s& ngumg din dua dén
Ts-T, ngung din, transistor cong suit duge bao vé kip thai.
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Chuung 3 Mach bdo vé& transistor cony suit va loa

Transistor Ty [Am nhiém vu transistor thdic (Driver) diéu
khi&n hai transistor T3-Ty. Dién rd 569, T, v diod D, tao phin cuc
cho cdc transistor ¢ong suat lam viéc § hang AB. T;rdp ndi tit chian
B va C ¢6 tic dung On dinh nhiét cho mach. Bién trd 100Q ding dé
chinh phan cuc thit ding tranh bi€n dang xuyén truc. Tu 25uF 12 t
Boostrap ¢6 tac dung ting cudng bién dd tin hidu ra.

Thi du: Igs hay Igs ting 1én 2,5A, lic d6 dién dp cda cuc Es:

Ves = lgs Rgs=2,5.04=1V

Dién dp ndy di phan cyc cho Ty din bio hda.

2- Mach bao vé ding SCR

2) So dd: hinh 5.2

b) Nguyén ly:

Trong sd a3, transistor T\-T3 12 2 transistor NPN-NPN rdp
ki¢u Darlington, transistor T,-T, ld 2 transistor PNP-NPN rip kiéu
Darlington. Hai ¢iip transistor ndy rap bo phu nhau theo nguyén tic
mach ¢ong suit OTL.

Ts-Te & 2 transistor NPN-NPN rdp kiéu Darlington a6i
ngudn +75V ra ngudn +73V. T3-T, diing ngudn +75V, T,-T, dung
ngudn +73V, Binh thudng ¢6 dd 2 ngudn nén dén L1 vd L2 dc¢u
sing bio mdy ¢6 ngudn (power) vi dang hoat ddng {61 (safety: an
tdan). Lic d6, TS ¢6 dién dp phiin cuce cuc B khodng Vs = 74,4V,

Khi dong dién Tgg ting qud tri s& gidi han s€ 1am Vi, ting
¢ao, qua diod, bién trd 200Q, cau phin dp 1,2kQ s& dd dién dp kich
cho cuc G ciia SCR lam SCR din dién. Lic d6, dong dién 14 clu
SCR qua 2 di¢n twd 1kQ, dién trd 1002 s 1am sut dp va Vs gidm
nhé, Ts mat phin cue, Ts vd Tongung din, mat ngudn +73V.

Khi mit nguén +73V, T)-T: ngung dian 1am Ti:-Ty clng
ngung din, hai transistor cong sudt duge bao vé kip thai. Dén L2 tit
a¢ bdo hiéu su ¢d, den L1 vin sdng bio mdy vin con ngudn.

Do SCR ¢§ tinh duy tri trang thdi dAn dién sau khi duge kich
nén mudn mach hoat @ong lai phii tit ngudn dé€ xéa trang thidi din
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My khuch 4m wansistor va IC ‘Nguyén Tan Phude

cda SCR roi md lai. NEu md dién lai mdy vin bdo sy ¢d thi phdi
kicm tra stra chira.

Trong sd dd khdng v& transistor thdc. Bién trd 200Q sau
diod dung dé dicu chinh do nhay ctia mach bdo v¢. Hai diod dé
nhin dién dp Vg cia hai kénh phii R vi trdi L trong amph stereo.

+73V +75V
510

33

220
3k3

L1
Power

Hinh 5.2: Muach bao vé dung SCR
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Churang 5

Mach bio v¢ transistor cdnyg suit va loa

§5.3- MACH BAO VE LOA

1- Noi loa qua ti€p di€m cia ro-le

A mpli
OTL

RY 1

LS1

SPEAKER

Hinh 5.3: Ngd ra loa ¢6 tiép di€m

Cic ampli cong sudt 1dn, loa khong ndi trire iép vao mach
cAng suit ma ndi thdéng qua tiép di€m RY1 cia ro-le dude dong sau
mat thai gian tré ngdn. Khi md dién, xung dién tic thdi clia mach
¢ khong qua Joa, sau thdi gian &, ticp di€m déng lai va khong

nghe 1éng “bup”

s dd hinh 5.4

(rén loa. Mach diéu khién déng tiép di¢m tré ¢o

2- Bao vé loa khi tit md may

vVCC
Ry?2 +75V
=1 D1
10K
75k
1N4007
ACmA
+
L c1815 500 sw
R2 24V
820
:[220uF
o =0
Hinh 5.4: Dung rd-le dong ngit loa

95



My khué€ch dm transistor va IC Nguyén Tin Phudc

Trong hinh 5.4a, khi mé dién tu 220uF nap dién qua R1, sau
thisi gian urd khodng lgidy dén 2 gidy s& &l dién d4p dé€ phan cuc
cho transistor din bio hda, ro-le c6 dién s& déng tiép diém d€ ndi
loa vio mdy.

Trong hinh 5.4b, ¢Ong-tic SW chung truc vdi cong-tic md
dién. Khi m3 di¢n tw C nap lam transitor din tré, rd-le déng ti€p
diém tré, khi ngit dién tu C cuc B bi ndi nhanh xuéng mass nén
transistor ngat tie thai va loa duge ngdt nhanh ra khdi mach tranh
ti€ng “bup”ra loa,

3- Bao vé loa cho Ampli OCL dung cau diod
a) Sy dd:

I0VAC DS + R6
R1 c2 J— 100 R-8P
R 10k R4 100u/50V
— = Bk RELAY |
N LED [
= pe & 3 -
-— R3 <~
L R2 5k6 R7 —
10k 5ké
L-SP
= ) Q2
Q1 + L RS C1815
D4k *01 C1815 & Skb
+ ul -
—F )
¥y C1 X L L ..
100u D2 - - -
o

Hinh 5.5: Bio vé loa dung ciu diod

b) Nguyén ly:

Ampli OCL ¢6 dién dp ngd ra Vo = 0V do ding 2 ngudn dadi
xiing +Vee. Tuy nhién, khi mach ¢dng suit bi hu, hai transistor mat
¢an bing dién dp ngd ra ¢6 thé khic OV, ¢d thé ducng hodc am.
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Chusng § Mach bdo v¢ transistor cOng sudt va loa

Néu muite dién dp ra ndy sai véi tri s6 dd 16n s& 1am hu loa. Mach
di¢n hinh 5.5 1a mach bdo v¢ loa khi dién dp ra cia mot trong hai
kénh phdi R va kénh trii L bi sai.

Khi ¢6 dién 4p ngd ra cla 1 trong 2 kénh bi sai, cau diod 13
mach ndn di¢n tan ky s& ndn dién cho ¢d 2 trudng hgp am hoiic
duong. Bién dp sau ndn dién dudge nap vao tu Cy = 100uF phin cuc
cho cye By lam Q din, lic d6 Qi bi mit phian cuc nén ngung dan,
rg-le mit dién s& ngit loa ra khoi ampli va loa da dude bdo vE.

Neudn 30VAC 14y tr cudn thit cAp phu clia bién dp ngudn
d¢ cap cho ro-le loai 24VDC. Led sdng 1a mach dang t6t, Led tdt Ia
mach ¢4 sy ¢8. Tu C3 trong mach ¢6 tic dung tao thyi gian tré kh
md dién dé tranh tiéng “bup” ra loa.

4- Bao vé loa cho Ampli OCL dung trasistor NPN va PNP

a) S do:

30VAC i R4
c2 _1* 100 Qs
a7u R? B562
cat
100u RS
56k
R1 = L sp
R| 22k =
b R3
22k Q1
R2 C1815  A1013
22k L
T )
47u
p— - E
cy —— R8 “Jes
47‘_.7_ 1k 22y

Hinh 5.6: Bdo v¢ loa duny transisor NPN v PNP
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M4y khuéch Am transistor va IC Neuyén Tan Phudc

b) Nguyeén ly:

Trong sd db hinh 5.6, transistor Q;, Q> (NPN) vi Q; (PNP)
phoi hop d€ phat hién dién dp ra ca 2 kénh R vi L khi bi sai (khdc
0OV). Q; va Qs rip kiéu Darlington diéu khién rg-le dong ngit loa.

Binh thudng dién dp ra ctia 2 kénh R vd L biing OV nén Q,
Q> v Q3 ngung din, Q4 vd Qsdin dién diéu khién ra-le néi loa vao
ampli. Tu Cs = 20uF lam nhiém vy tao thdi gian tré trinh tiéng kéu
ra loa.

Khi dién dp ra cGa 2 kénh R va L khdc OV; ncu ¢6 dién dp
duong thi Q; dugc phin cye din dién va 1am sut dp Vi, Qi ngung
din, Qs ngung din IAm ro-le mat dién ngdt loa ra khoi miy; néu ¢6
dién dp Am thi Q, dugc phin cuc rip Darlington v3i Q3 din dién va
lam sut 4p Vs, Qs ngumg din, Qs ngumg din cling 1am rd-le mat
dién ngit loa ra khdi mdy.

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

5- Bao vé loa cho Ampli OCL dang khic

a) Sd dd 1: hinh 5.7a

b) Nguyén ly:

Binh thudng Q, ngung, Q; va Qs din, rd-le ¢6 dicn 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 khdc OV, ciu diod
¢6 tac dung nhif mach nidn dién todn ky ¢ip dién 4dp phin cuc cho
Q; lam Q, din, dong Icy qua dién trd Ry tao sut 4p, Q, vd Q3 mait
phin cyc nén ngung din, rd-le mat dién ngit loa ra khoéi ampli, loa
dudc bdo vé kip thoi.
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Chudng S Mach bdo vé transistor cong suat va loa
VAC +
R1 1 ‘L R4
R 22k gy < 100WSOV| 100 Q3
> = 10k
IN
—— —
L R2 Q2
22 C1815
o )
Dd[ *m C1815| ¢
1 + 4Tu
pin
Y 105 Yoz - = =
Da‘L

Hinh 5.7a: Bdo vé loa dang khic

¢) S dé 2: hinh 5.7b

o~ — SP-L
——o &—> SP-R
—AAWVV
1k
AN T1
1k F
50u_

1]

Hinh 5.7b; Bdo vé loa dang khic

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

CAC MACH BO TR¢ TRONG AMPLI

§6.1- DAT CUONG

Tuy theo yéu cau clia ngudi nghe, chit lugng cao thip clia
ampli ma thiét k&€ thém cdc mach b trg dé tao sut da dang, song
dong ctia am thanh.

Cic mach bd trg thudng thiy trong ampli 1a:

- Mach Echo (mach ti€ng vang)

Ampli Sterco (ampli am thanh ndi)
- Mach Super Bass (mach siéu trim)

- Am thanh xoay vong (Surround sound)

§6.2- MACH ECHO (Mach ti€ng vang)

1- Pai cuong

MGdi am thanh do ti€ng hit ca si, ti€ng noéi phdt thanh vién,
tiéng kéu ctia mudn loai hay ti€ng ddng ctia dd vat déu ¢6 sdc thdi
riéng biét nhd cdc hoa am (hai). D€ cho dm thanh dugc da dang,
sinh d6ng, nhiéu mau sic trong linh vic 4m nhac, ngudi ta dang k§y
thuat dién tr d€ tao ra thém nhiéu hiéu tng im thanh nghe rit hay
vi hip din.

Trudc diy, cdc mach diing tao hiéu Ung dm thanh trong dm
nhac 1a cac mach: Tremelo, Vibrator, Echo va Reverb.

Mach Tremelo tao ti€ng ngan thay ddi biing cdch diéu ché
tin s6 4m thanh vdi bién dd n dinh (im diéu thay ddi nhung cudng
d6 am thanh khdng ddi).

Mach Vibrator. tao Am rung biing cich diéu ché bién do am
thanh vdi tin s khéng ddi (Am diéu khong ddi nhing cung ¢d im
thanh thay déi).
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Chuung 6 Céc mach b8 tr¢ trong Ampli

Muach Echo tao tiéng vang bing cdch ding mach tao tré giifa
tin hicu nguyén thiy va tin hiéu phu.

Mach Reverb lam am thanh thay ddi bing cich hdi ti€p im

. tir ngd ra trd vé ngd vao. Mach Reverb thudng t3ng hgp cdc mach
trén @€ ting thém hiéu ¢ng im thanh vang doi.

Hién nay, cdc ampli karaoke thudng dude thiét ké thém
mach Echo trén duding truyén tin hiéu ti€ng hat tf micro dén loa dé
ting thém mau sdc am thanh, gidp ngudi hat cdm thiy sinh dong va
hing thu hon. Cdc loai mach khdc hién nay it dugc st dung nén
khong dé cdp trong chucng ndy.

“Echo™ nghia 12 “vang”. Mudn cho dm thanh nguyén thiiy
¢6 dd vang thi cdc Am phu k€& (i€p phdi tré hon khodng tr vai ms
dén 50ms. N&u thai gian tré 1dn hon 50ms dén vai trim ms sé tao
thinh ti€ng ddi nhit la to trong vich nidi hay trong thung ling.

2- Nguyén tic

Pé tao hidu tng Echo (ti€ng vang), tao thém tin hiéu phu:

- DBuong tin hi€u nguyén thiy dua tf ngd vio qua cdc

mach khu€ch dai roi dén toa

- DPudng tin hiéu phu cho qua mach lam tré (delay) rdi trd
lai cac mach khuéch dai va ra loa.

Mic. Khdi tién Khdi o| Khoicong Khoi
D—' khudeh dai [~ tdn dm va s khuéch dai|—»
Micro (Mixer) khn&ch dai cOng suit
Loa
!
Mach tré
(Delay)

Hinh 6.1: Nguyén tic tao Echo
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M4y khuéch Am transistor va 1C Nguy&n Tan Phudc

3- Mach tao tré (Delay)

Trudc diy, tao tin hiéu tré bing cdch truyén qua 1o xo kim
loai. Thdi gian ré tao duge ngidn khodng vai chuc ms.

Céch tha 2 tao tré 1a phuong phip CCD dich chuyén dién
tich biing t; dién (Charge Coupled Device) theo kiéu chuyén thing
nude. Theo cach nay, tin hiéu duge nap vao tu thd nhi't, sau dé dem
nap lai vao tu thi hai rdi ta thit ba ... € tao thdi gian tré.

Cach thd ba ra ddi sau dung MOSFET - TU (BBD: Bucket
Brigade Device). Phudng phip nay ciing theo ki€u chuyén thiing
nudc nhung thay cho cdc tu dién nap dién tich chuyén din bing
cong-tic dién t&¥ MOSFET két hdp vdi tu dién dé tao thdi gian wé.
Xung nhip CP (clock pulse) sé diéu khién Iin lugt dong cdc
MOSFET d¢€ tao tré. Cdc tn dién trong mach twong duong chinh 1a
cdc tu ky sinh Cgs ciia MOSFET.

Cich nay ¢6 wu dié€m hon vi d6 dich chuyén chinh xdc, diéu
chinh dugc thdi gian tré bang xung nhip bén ngoai, ti s6 S/N 16n
nén it nhiéu.

,__/l(' _ B ol
1 ] 1
Ngd vao | jE{J[T'j_: Ngd ra
VT : :
L LT
1 1 1 -y -
1 1 | 1
CPi CP2 CP3 CP4

Hinh 6.2: Mach tuong dusng BBD
Hién nay, vai sif phat trién cla k¥ thudt s6, cic mach tao tin

hi¢u tré dé tao hiéu tng Echo did duge ¢hé& tao rat don gidn va tidn
101 cho ngudi siy dung v duge tich hdp thanh cic IC chuyén dung.
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Chuong 6

Cic mach b trg trong Ampli

4- Mach Echo trong ampli karaoke

— 33 50k 33

+ 30k {0k 10k
392p

T rrae

+12V

100/0 8

104

i
Z:::ij:j&ﬁh)tg 1V

16V =

+
P— o\ —DELAY
20k 'l

P

@ ~ O i s 2 N

HV -V

Hinh 6.3: Mach tao Echo.trong ampli karaoke

Trong sd dd hinh 6.3, 1C PT2399 I IC chuyén dung tao hiéu
tng Echo. Bi€n trd Delay 20kQ ding d€ thay ddi thai gian ré gilta
tin hiéu nguyén thuy va tin hiéu phu. Bién trd RPT (Repeat: 1ap lai)
50kQ dung d€ chinh mifc bién dé gidm din cta tin hi¢u phu, cling
c6 nghia 12 chinh s3 1an tin hiéu phu duge Lip lai. N&u midce bién do
tin hiéu phu bi gidm nhanh thi s 1dn lap lai s& it, ngudc lai néu tin

hiéu phu bi gidm it thi $0 1an lip lai s& nhi¢u hon.

Hinh 6.4 minh hoa cho higéu ¢ng Echo khi diéu chinh Delay

va Repeat.
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Mady khu€ch am transistor vit IC Nguyén Tan Phude

AN

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

“ AV,

Hinh 6.4b: Bién do gidm nhiéu, thdi gian tré dai

Hinh 6.4¢: Bién do gidm it, thoi gian tré ngin

% % /M TN\

Hinh 6.4b: Bién d¢ gidm it, thdi gian tré dii

Bién trd Vol.Echo 50kQ diing dé chon hiéu tng Echo 1dn
hay nhé trude khi dua vio khdi Master.

Opamp 3a [2 mach tién khuéch dai, Opamp 3b k&t hgp hai
bién trd S0kQ 12 mach chon am sic (Bass-Treble) tich cue.

Opamp 2a 13 mach khuéch dai ddo d€ tao tin hiéu stereo
gid. Né&u cong-tic S1 3 vi tri Off thi Opamp 2a khong dudge dung, tin
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Chudng 6 Cdc mach bd trg trong Ampli

hiéu dua ra 2 kénh R vi L gidng hét nhau. Néu cong-tic S1 G vi tri
On thi tin hiéu ra sau Opamp la va 1b ddo pha nhau d€ 2 tin hiéu ra
2 kénh R va L khiic nhau tao hiéu @ng stereo. Tin hiéu ra cla khoi
nay chi Ia tin hiéu vio tir Micro s& qua khdi Mixer dé trdn vdi tin
hi¢u nhac duge dva vao ngd Music.

$6.3- AMPLI STEREO (Am thanh noi)

Ampli ¢6 sd dd khoi hinh 1.1 dude goi 1a ampli mono (don
im). P& tao hidu dng Am thanh ndi (hai chiéu) ngudi ta thidt k&
ampli stereo.

Q Mic. L Mic. R m

Kénh trdi Kénh phdi

Loa trdi Loa phai

Neudi nghe

Hinh 6.4: BS tri Am thanh sterco rong khdn phong

Thyc chat ampti sterco 12 hai ampli mono rdp chung trong
cung mdt vé mdy. Tin hiéu dua vao hai ngd cda hai ampli 1a tin
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Miy kbuéch Am transistor va IC Neuy&n Tin Phudc

hiéu 13y tir hai micro dat @ hai vi tri phdi (R: Right) va trdi (L: Left).
Hai loa R va L s& duge dat & hai bén sé gidp cho ngudi nghe cam
nhin dugc dm thanh phdtra tr vi trf ndo trén sin khiu.

Thudng dan nhac bd trf trdng (tao 4m trim, tiéng bass) bén
trdi san khiu, kén (tao 4m bdng, tidng treble) bén phdi sin khaiu.
Nhu viy, loa trdi s€ cho ra tiéng trong 16n hon, ti€ng k&n nhd hon
va ngudce lai trén loa phdi.

§6.4- MACH SUPER BASS (Siéu tram)

Trong Ampli, cdc tang khué€ch dai thudng ghép bing t dién
lién lac. Vdi cich ghép nay sé& c6 uu diém la tinh todn phin cuc cho
cic ting ddc 1ip nhau, Tuy nhién, khi ¢é cing nhiéu tu dién trén
dudng truyén tin hiéu, Am thanh trdim cé tan s& cang thap thi cang

bi gidm bién d6 (X, = 5 ! tf I& nghich v3i tin s6 ).

P& tii tao Am thanh trung thyc, dic biét 12 Am trdm (tir 20H7,
d&n 150H7), nhi¢u Ampli thi€t k& thém mach Super Bass. Tin hiéu
ctia mach Super Bass s& dude dua ra loa traim phu (Sub Woofer).

l?U

Loa phdi
Mach Kb
Kénh phii AR {EI
cong sudt
0 Mach khuéch
Mach 1 ac wéc A
Mach cong 1C : oc e oo Loa trim p!
ha thong at Super Buss Sub Woofe
R y Mach Kb
Kénh trdt > ~ :[lj
cong suat
Loa trdi

Hinh 6.5: Sd d4 khdi mach Super Bass
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Chuong 6

Cac mach b8 trg trong Ampli

Mach loc ha thong trong sd d6 thyc chat 13 mach loc ddi
thong tir 20H7 dén 150Hz. BE ddm bjo bién d6 cda ddi tin nay déu
tir diu dén cudi dii, c6 thé ding ba mach loc dai thdng hep & ba
tin s& trung tAm 13 32Hz, 64Hz va 125Hz nhu trong sd dd hinh 6.6.
Tin hién ra sau opamp S s& dugc dua vio mach khuéch dai ¢cong
suit rdi cho ra loa Sub Woofer.

22k

120k

120k

120k

120k

120k

1™
Ly [
22nF

120& = 20k

= 10nF =

LRt

—AM—e—]|
4,7nF
20k 2e—AAA—

22nF

—

4k7

32Hz
—

™

10nF
4x7
=4 20k Se—AAN,
64Hz
4JnF“
Rl
1M

4.7k

—AW

125Hz

Hinh 6.6: Mach super Bass

Loa Sub Woofer thutng dit § gitta (vi ¢6 am thanh tram cta
¢4 hai kénh phii va trdi) vd phia dudi thip d€ tao dm thanh trdm
manh nhimg khong giy khé chiu cho ngudi nghe. Loa Sub Woofer
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Miy khucch dm transistor v 1C Neuy&n Tin Phudc

12 loa ¢6 cong sudt 1dn va @éng rd loa nhd 4Q; khi ¢6 cdc am thanh
trdim cda ti€ng réng, ti€ng dan bass, ti€ng nd, tiéng rung dong s&
cho ra Am thanh hoan hdo va song ddng nhu that.

V@i hé thong im thunh nhu trén goi 13 hé théng Am thanh
2.1, nghia la ¢ 2 loa phdi (R) = trdai (L) & hai bén va thém 1 loa
trdm phu (Sub Wooler) G gilra.

§6.5- AM THANH XOAY VONG (SURROUND SOUND)

Tit nhitng nim diau thip ky 80, ngudsi ta biit dau nghién citu
Ky thudt dm thanb xoay vong. Ky thuit im thanh xoay vong ngay
nay da dat nhicu thinh wu ddng ghi nhin va 1am nang chit luwgng
am thanh ctia thi¢t bi dién & [én mite cao hon hin so vdi trude day.

Hé thong am thanh Surround di duge st dung trong hé
thong truyén hinh mau dd phan gidi cao HDTV v trong ky thudt
dién dnh, dic biGt d38i v3i cic phim hanh ddng hay chién tranh.

1- Ky thuit Dolby Pro Logic Surround:

Theo 1y thuyét ndy, khi dua vao k§ thudt Am thanh s& tuo ra
Am thanh bao phu todn khong gian lam ngudi nghe cam gidce nhu
dang tham dir viio cdce hoat ddng caa moi trudng dm thanh.

Dolby Pro Logic chia ra 4 kénh:

~ Kénh phii R v kénh ordi L

- Kénh trung tim C (center)

- Kénh Surround (phai va trdi)

Tin hidu ra cic loa duge thue hién nhy sau:

- Kénh gita gidong nhu hai kénh phdi va trai (R+L), ¢6
cung bicn d¢ va cang pha

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

- Kénh Surround phadi va trdi can dung 2 loa mic néi ticp
va ngrge pha nhau.
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Tin hiéu vio

Surround Left Surround Right

Left Center Right

Loa gifta

Loa trdi Loa phai
S <
Loa trdi sau Loa phdi sau

Hinh 6.7: Ky thuit Dolby Pro Logic Surround 4.0

Nhur vay hé thdng s& tao dude am thanh 4 chiéu trong khong
gian dich chuyén, thudng goi 1a Am thanh 4.0. N&u ¢é thém loa
ram phu Sub Woofer thi goi 12 Am thanh 4.1,

Tuy nhién k¥ thudt nay vin con nhude diém la:

- HiGu tng tan s& dm thanh xoay vong wr 100Hz dén 7kHz

vi s dung loai ghi dich twong wr
- Am thanh kénh gitta do R+L nén s& lam thu hep cdm
quan sterceo Vi trudng Am chi tap trung & khodng gitta.
2- Ky¥ thuit Dolby AC3:

D&n nhitng ndm diau thap nién 90, ngudi ta chuyén sang k§

thudt dm thanh Dolby AC3.
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Theo k¥ thudt nay, hai loa phai va trai Surround phia sau
duge tdch thainh 2 kénh doc lap. Nhu vay vdi k§ thuit ndy sé ¢d tat
cd 5 kénh (goi 1a Ampli 5.0):

- Kénh phdi R va kénh trdi L

- Kénh trung tam C (center)

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

Nhi¢u ampli céng sudt 16n, chit lwdng cao con ¢d thém
mach Super Bass thi ¢6 thé¢m loa tram phu Sub Woofer. Nhu viy
ampli s€ ¢ 6 loa va goi la ampli 5.t (5 kénh nhu trén vi thém 1
kénh Super Bass).

Tin hi¢u vao

Surround Left Surround Right

Left Center  Super Bass  Right

AL

Loa trim phu

Loa giita
Loa trdi Loa phai

0
e 3

Loa trdi sau

Loa phii sau
Hinh 6.8: Ky thudt Dolby AC3 5.1
(5 kénh g(5111 L, R, C, Ls, Rs via Sub Wooter)
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CHUGNG 7

AMPLI KARAOKE

§7.1- PA1 CUONG

Hién nay nhu cu thudng thdc Am nhac tr dia hat cla ngudi
nghe di chuyén din sang thudng thdc chinh tié€ng hit clia minh.
Ampli Kararoke ra disi nhiim phuc vu cho nhu cdu mdi nay.

Mic i KB amq KD tang | _ | Machtao |
> KD Mic ‘ ,w; séc | ‘ | cwong | 1“’ _tiéngvang | T |
v
KD |
Master [
Music —-—- —- —- : ﬂ‘
- KB | KD am [KD tang ]
| Music. ._} ' Sécj cuong
!
. kpam| WKbtang® [ kb M';;h bao
' shc T cudng | . Cangsuit| o _véloa —IE:l ‘ SP
+Vce -Vce +12V -12V +5V
A F 3
AC in R i f ) _____t_ _ __._} .
220V/30Hz iNgudn chinh L_“.__w,,f Ngudn dnap | (Nguon én ap | )|
: lvu AC-DC | i 1 { 2 J
(i e [ - .

Hinh 7.1: S¢ dd khai Ampli Karaoke
Ampli Karaoke khdc vi Ampli thudng & cdc di€m sau:

- Nhi¢u ngudi ¢ the cling hdt chung nén ¢in nhiéu ngd
micro vao
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- Nhin tin hi¢u nhac tr ¢cic midy khic nhu CD/VCD/DVD
nén phdi ¢ mach trdn Mixer

- Cin ¢6 mach tao tiéng vang (Echo) dé Am thanh da dang
vi sinh dong.

Do nhitng yCu cau trén nén Ampli Karaoke thudng ¢ sd do
khot nhu hinh 7.1,

§7.2- KHOI KHUE CH PA1 MICRO
}- S¢ dod: hinh 7.2 (trang 113)
2- Nguyén ly:

Khi chua ¢d micro, hai transistor Q, va Q; dugc rdp nhu
mach khuéch dai vi sai. Tin hiéu ra & hai cuc C 14 hai tin hiéu ddng
pha nén khi ¢6 nhiu thi hai tin hiéu ndy ddng thdi dita vao hai ngd
ddng pha va ddo pha clia op-amp 1b, tin hi¢u ra bi triét ticu.

Khi ¢é micro, cite By xem nhu ndi mass gua dién trd 100Q,
Q> wrd thinh mach khuéch dai Tap kiéu B chung. Tin hi¢u trén cyc
E; dudge dua vao cue E,, tin hiéu ra trén cuc C; sé ngudgce pha vdi tin
hiéu trén cye Cy. Hai tin hiéu nguge pha nay duge dua vao hai ngd
déng pha vi ddo pha ctia op-amp 1b, tin hiéu ra s& dude ting bién
dd theo nguyén Iy mach vi sai.

Cong-tic S1 hd, qua dién trd 33k, tin hiéu vio Q> nho, tin
hiéu ra sau op-amp 1b nhd; khi S1 déng, qua dién 1@ 5.6kQ, tin
hi¢u vao Qa I8n, tin hi¢u ra sau op-amp 1b s& 1dn han.

Op-amp 1b i mach khu¢ch dai ddo, cidc tu dién 82pF ¢o6 tdc
dung loc nhidu tin & cao, trinh ti€ng hi. Op-amp [A 12 mach
khudch dai dio ¢6 o khuéceh dai dién dp khodng 3 1an.

Op-amp 3a k&t hdp op-amp 3b 1a mach loc ddi thong dé
chon am thanh ¢6 tin s& trung binh (twong tit 300Hz dén 3,3K1H7).
Op-amp 4a k&t hop hai nhdnh bidn trd Ih mach Baxandal tich cuec.

Op-amp 4a vd 2a 12 mach khucch dai ting cudng trude khi
dua tin hidéu tiéng hidt viao khoi Echo.
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Miy khudch Am transistor vi IC Neuyén Tan Phudc

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

Op-amp 3a 12 mach khuéch dai ting cudng cho tin hidu
ti€ng hat, op-amp 3b k&t hop hai nhdnh bién trd 12 mach Baxandal
tich cyc chon lai am trim va bdng (Hi - Lo).

IC PT2399 13 IC chuyén dung-cho mach o ti€ng vang
Echo. Bién trd Delay 20kQ dung dé thay ddi thdi gian tré gita tin
hiéu nguyén thily vi tin hi¢u phu. Bién ré RPT (Repeat: 1ap lai)
S0k dung d¢ chinh mic bi¢n A6 gidm din cda tin hiéu phu, ciing
¢6 nghia Ia chinh 58 1in tin hi¢u phu dudge 1ap lai. Néu mice bién dd
tin hi¢u phu bi gidm nhanh thi s 1an 1ap lai s& it, nguge lai néu tin
hiéu phu bi gidm it thi s3 1an lip lai s& nhiéu hon.

Tin hi€u ra sau mach tao Echo qua op-amp la va 1b aé dua
vio hai kénh phii va tedi. Cong-tic S1 3 vi tri OFF: hai tin hiéu ra
sau op-amp la vd 1b giong hét nhau; S1 & vi vi tri ON: tin hiéu ra
sau op-amp la v 1b ddo pha nhau d€ tao hiéu itng stereo gid.

§7.4- KHOI KHUECH bAI MUSIC
1- S¢ do: hinh 7.4 (trang 116)
2- Nguyénly:

Tin hiéu nhac (music) 14y r CD = VCD thudng 1A tin hiéu
stereo nén duge dua vio haj kénh phdi R va trdi L. Op-amp 3a va
3b 1d mach khuéch dai ting cudng, op-amp 2a va 2b két hdp cic
bicn ¢ 13 mach chon 4m diéu Trim — Trung binh — Bong (1.O -
MID — HI) clia tin hi€u nhac. Op-amp la va 1b 12 mach khuéch dai
ting cudng. Cong-tic S2 ddng s& ndi chung tin hiéu nhac cla hai
kénh trg thanh tin hiéu Mono. Tin hi€u ra sau op-amp la va b
duge dua vao khdi tron” Am Mixer (cdon goi 1A khdi khuéch dai
Master).
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Chuong 7 Ampli Karaoke

§7.5- KHOI KHUE CH PAT MASTER
1- Sa dd: hinh 7.5 (trang 118)
2- Nguyénly:

Tin hiéu tiéng hdt sau kh&i Echo va tin hi€éu nhac sau khoi
Music dude dira chung vao kh&i khuéch dai Master. Cic op-amp ¢é
tic dung khbué&ch dai ting cudng kéthdp mach chon lgc Am sic
chung cho ca ti€ng hat va ti€ng nhac. Bi€n trd Balance d ngd ra c6
tic dung di¢u chinh cho 4m thanh ra hai kénh duagc déu nhau, b trir
cho sy mat cin bing cia mach dién néu ¢6.

§7.6- KHO1 KHUECH PAI CONG SUAT
1- So dé: hinh 7.6 (trang 119)
2- Nguyénly:

- Tang khuéch dai vi sai Q;, Q; ¢6 Q3 12 mach dn dong. Tin
hiéu vao Q,, tin hiéu hdi ti€p vé Q,. Tin hiéu ra cia Q; va Q; dua
tric ti€p vao hai transistor thitic Q; va Q.

- Tang khué&ch dai thic Q;, Qz c6 Q6 12 mach 8n dong k&t
hgp vdi Q4 va Q5 d€ 8n dinh nhiét cho mach.

- Tin hiéu ra sau Q,, Q; 12 hai tin hiéu ddo pha nén tin hiéu
ra sau Qy, Qycling 14 hai tin hiéu ddo pha. Hai tin hiéu ra sau Qs, Qg
s& diéu khién hai transistor céng suit Mosfet chay luin phién theo
nguyén Iy mach céng suit b phu.

- Qu, Qyo la hai transistor Mosfet kénh N, nhd hai tin hiéu
cda hai transistor thiic cho ra 13 hati tin hiéu ddo pha nén khong cin
ding hai transistor khdc loai theo nguyén 1y b3 phu.
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$7.6- KHOI NGUON
1- Sodé 1:

Dx4
o8
X “50V
- G5 +
10000
GND
+ C6
__T oo
=50V
c2 15v °
4731350V v
0
0
15V
Dx4 a —0
1A
1 4 + Ri Bz
oD L
RIS . B
—I - = bz1 Cﬂ
215y €7 v
3 {2av Tir KOCS 84n GND
—o

Hinh 7.7: Khoi ngudn s¢ dd 1

2- Nguyénly so dé 1:

Cudn thy ¢ap 35V ddi xing qua cau diod ndn dién tdan ky,
tu loc ¢6 dién dung lén 10.000uF nap 1én dén dién dp gin bing
dién dp dinh cho ra hai ngudn mot chiéu déi xing +50V dé cip cho
khdi khuéch dai cdng suat.

Cudn thi cdp 15V qua ciu diod ndn va loc dién, két hop
diod zener 15C va transistor QI cho ra ngudn +15V &n 4p cip cho
cdc khoi khuéch dai micro, Echo, Music va Master.

3- Sodd 2:

Cudn thit ¢ip 35V d6i xitng qua cau diod ndn dién toan ky,
tu loc ¢6 dién dung lén 10.000uF nap lén dén dién dp gan biing
dién dp dinh cho ra hai ngudn mot chiéu dsi xitng 50V dé cap cho
khdai khuéch dai cong suit.
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Cudn thit cdp 15V déi xdng qua cau diod nidn va loc dién,
k&t hgp IC 8n 4p 7815 va 7915 cho ra hai ngudn ddi xing £15V dn
dp ¢ap cho cdc khoi khuéch dai micro, Echo, Music v Master,

F4
2A
220V

Power 'L C1

ONIGEE  |4737350V

c2
473/350V 5/

1
GND_ L
IN
R
215y
3 103y Tir KBCS ! + ¢10

aén . 7915 220
c8 s
2200 2 -15V

Hinh 7.8: Khdi ngudn so db 2
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CHUONG 8

KHOI NGUON TRONG AMPLI

§8.1- MACH NAN PIEN
1. Mach nin dién ban ky
bién dp ngd vao V, c¢d gid tri hi¢u dung la Ve, Do mach

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

@@A % AWA)

N
[ 1A T
Vi=V,¢ K R, Vo
B +

Hinh 8.1: N4dn bdn ky

Pién dp mot chiéu trung binh & ngd ra:

e V, oA s ”
V,=-L=0318V, (Vp: dién dp dinh)
P :
I
hay Vo = v ”‘" = 0,45V,

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

mach nin dién bdn ky. Trong mach nay tdi thuan trd va khdng ¢6
mach loc.

Diod D duge chon sao cho ¢6 cdc thong s8 gidi han:

Imux 2 4] I

Vanl 2 2\/51/;“-
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2. Mach niin dién toan ky mét pha

Hinh 8.2: Nin dién toan ky

Khi di€ém A ¢6 bdn ky dudng so vdi diém B, diod Dy din
dién qua tai Ry rdi trd v& ngudn qua diod D3 (dong dién ¢6 dudng
lién nét). Khi diém B ¢ bin ky duong so vai diém A, diod Dy din
dién qua tai Ry réi trd vé ngudn qua diod Dy (dong dién ¢6 dudng
rdi nét). Nhu vay, bon diod s& chia ra hai cip D-Dj va Dy-Dy luin
phién nhau din dién, dién dp ra 13 nhitng bin ky duong lién tuc.

Pién dp trung binh mdt chiéu & ngd ra:

— 2V, , .
v, ==L =063V, (Vp: di€én dp dinh)
Vs
— 2, e
hay V,=———=09V,. (Vac: dién dp héu dung)
Vi d

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

]D mitx 2 21L

VI{ nax 2 2\/EVAI{'
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§8.2- MACH LOC PIEN

Trong phin nay dé cip dén mach loc dién céa cdc ngudn
mdt chiéu sau khi nin dién tr ngudn dién xoay chién hinh sin.
Mach loc dién ngudn ¢6 tdc dung 1am gidm mifc dién dp ggn séng
dé ¢ ngudn di¢n dp modt chidu thing hang.

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

- Mach loc thy ddng: mach loc C, mach loc RC, mach loc LC.

- Mach loc tich cue k€t hgp mach loc thu dong va linh kién tich
cuc nhu transistor, IC,

1. Mach lgc dung tu 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 12
dién dp gon song V, (Ripple Voltage).

4

Taco: Q=V.C hay V.=% va Q=I.T

[, T 1
Suyra: AV, = A0 LT _ L. (T: chu ky)
C c fC
N1 cach khdc dién dp gon séng wén tu C:
! N N

vV, = flt' (f: tAn sO cda dong dién xoay chicu)

Bién dp mdt chiéu trén tdi 1a:
Y ! A < a7
Vi =V, - 5= V., - 21/’_‘(" (Vy 12 dién dp dinh)
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Khoi ngudn trong Ampli

7 Ay — —_
Vix \ \ \
1 [| ) i 1 »

’(—T-D

Hinh 8.3: ndn bdn ky ¢6 tu loc

I
" Lt
;:C ) ji.
Wi
)
L3 v
NoONW N Ny
1 | Ly
j—>

Hinh 8.4: nfin toin ky ¢6 tu loc

" Qua hai cong thic trén cho thiy mudn gidm mic dién dp gon
song va ting mic dién dp mdt chiéu trung binh trén tdi thi ty dién C

¢6 tri s8 cang 18n cang téat.

Thi du: Mach nin dién bin ky c¢6 Vac = 12V, dong tdi I, =
0,5A. can ¢6 Vpe = 12V. Tinh tri s& tu dién C.

Ta co:

Vac = 12V nén dién dp dinh Vp la:

V, =2V, =J212217V

Suy ra:

Do: Vg =V, - \;’

a

nen

V.

V=2 x5V =10V

5= Vi~ Voo=17V- 12V =5V

Nhu viy, tu dién loc C duge tinh theo cdng thitc:

v =l

r f(;
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054

Cudicung: (=
50x10

=1000 pF

Hinh 8.4 12 mach nin dién todn ky ¢é loc dién bing w C.
Bing cich ly ludn twong ty, ta sé ¢d ¢dng thic tinh dién dp gon
song tréntu C:

A
r 2-/'('

(mach ndn dién toan kf/)

Nhu vy, mach nin dién toan ky vdi ui s8 tu loc C nhd xudng
Y2 1an vin cho ra muc dién dp gon séng nhu mach ndn dién bda ky.

2. Mach loc hinh =

Trong mach loc bing tu C cho thdy dién dp gan song Vi 1é
thuiin v&i dong chuyén tdi 1, va i 1é nghich vdi dién dung C cda tu
loc. Ngodi ra, dién dp gon song tity thude kidu niin dién bdn ky hay
todn ky, n€u nin dién oan ki thi @6 gan song gidm di mot nira.

Thi du: M6t mach loc ¢é dong dién tai I, = 500mA, tu C=
10000F vy mach niin dién kiéu toan k¥ thi dién dp gon song La:

1, 500.10

A R =

T2 4C T 2.100.1000.10

3

Mudn gidm dién dp ggn' séng V, thi phai ting tri s§ dién
dung C 1€n kha ldn.

Thong thuding cic dong tdi ¢d tri 8§ i6n khong cin dién dp
gan séng thit nhé, di¢u ndly chi cin thi€t cho cife dong tii ¢d tri s6
nhd. Mach loe hinh 7 ¢ tic dung tao ra hai nguén dién 4p mot
chiéu 6 A6 ggn séng thich hdp cho dong dién tai d& tinh chon tri s8
w loc C theo yéu cau k§ thuit ma vin ddm bio tinh kinh (€.
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= vV, R Y,
ViR Yo Vo [+ .
Iy [ B 1+ L.
R
+ + R Va -‘rC2
T
Hinh 9.3a: Mach loc hinh © Hinh 9.3b: Mach tuong driong

Sa dd hinh 8.5a 12 mach loc dién hinh x, V, 1 dién dp sau
ciu diod niin dién di duoe loc biang tu dién C,.

Gid thi€t nguon Vi ¢6 dong dién tdi 1 1, thi dién dp gon

. . N . . I
sony trén nguon V) 1a: | p—

Toarc

Va dién dp mdt chiéu trung binh li:

al (Vp: dién dp dinh & thit ¢ap)

Ngudn V, duge qui ra mach tuong duong nhu hinh 8.3b gdm
¢ nrudn Viey va ngudn Vi nai tiép nhau.

B¢ ¢6 the tinh duge dién dp ngudn V; thi ta phdi xét hai loai
dién dp: dién dp mot chiéu va dién dp ggn séng trén o C,.

Poi vl ngudn mot chiéu thi tu Cy coi nhw hd mach nén dién
dp mét chiéu trung binh trén tw C; 1a:
V R/.
N
R+ R,

ya
I/ o3 T

Theo cong thite ndy néu mudn dién dp mot chiéu ra cao thi
dién trd R ¢4 tri 0 cing nho cang tot.
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P3i vdi ngudn gon song (xoay chiéu) thi ty C; ¢d dung
khing 13 X¢; thudng ¢6 tri sO rit nhd so vadi Ry nén dung khdng cia
tu C, song song v3i Ry ¢é gid tri twong duong Xc).

_
222 )C
Trong mach dung cdu diod ndn dién toan ky nén tin sd gon

séng 1a 2f, trong d6 f 13 tdn s6 cda ludi dién xoay chiéu cong
nghiép.

Ta c6: Z, =X,lIR =X, =

o, diy d€ don gidn ta khéng cin xét géc léch pha do ¢6
thanh phin dung khdng vi d6i v6i mach loc ngudn thi khéng cin
thi€t thit chinh xdc.

Gid thi€t ngudn V; c6 dong dién 1di 12 I thi dién dp gon
song con lai trén C; la:

X,
VrZ = Vrl —
R+ X,

Theo ¢ong thitc ndy néu mudn dién dp gon song ¢é bién dd
thip thi phdi gidm Xc¢; (1dc 1a ting dién dung cla tu C;) hay ting
dién 1rd loc R. D31 vdi cic dong 13i s ¢6 tri s3 nhd thi ¢6 thé chon
R c6 tri s6 18n d€ gidm dién 4p gon séng trén ngudn.

Thit ra dién dp ggn séng V,, cling ti 1€ theo dong dién tai 15,
¢ong thite trén chi ding khi Xc; rdt nhd so véi Ry D& ting hiéu qui
mach loc dién hinh t ddi véi cic tdi Icz 16n, ngudi ta thudng dung
mach loc tich cuc.

3. Mach loc tich cuc
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' )
IB ' L2
+
Vit . > .

.:) RL

<
|
\'\

|

Hinh 8.6: Mach loc tich cye

Iinh 8.6 3 sd dd mach loc hinh 7 ¢6 thém transistor, trong
do dién trd Ry thay cho dién trd loc R, tu Cyp thay cho tu loc C,.

Co thé xem tu C), dién trd Ry va tu C; 13 mach loc hinh 7,
nhu sd dd hinh 8.5, nhung dié¢m khic gita hai s dd 1a:

- Mach loc hinh m (hinh 8.5) ¢6 dong dién tdi qua dién trg
loc R 1a dong dién 1.

- Mach loc tich cue (hinh 8.6) ¢ dong dién tdi qua dién trd
loc R 1a Ty, con dong dién tii Iy ; gids chinh 1a g ¢da transistor.

Taco: 1, =7’3= 1’2’;

NCu xét mach loc hinh 7t trong mach loc tich cue thi dong
dién qua mach loc 14 Ty da duge gidm B 1an. Trudng hop tu loc Cy
¢d tri 86 Jdién dung bing tu C3 thi dong dién dp gon séng twrén ty Cy
s¢ gidm xudng B 1An — vi dién dp gdn song V. 6 1€ theo dong dién
tdi.

Dién dp mot chic¢u cdp cho tai bay gios 1a:

VE = VH - VBE= VB - 0,7V
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$8.3- MACH ON PINH NGUON

Trong ¢dc mach dién 0 ngudi ta phin biét hai loai ngudn la
ngudn dién dp va ngudn dong dién. Doi vdéi ngudn cip dién on dinh

_ngudi ta cling chia ra hai loai ngudn an dinh 13 ngudn &n dp va

ngudon 6n dong.

VL = hiing 5§ I = hiing
Ngudn v, i‘] N;:uon ]l
én dp R on dong R
Hinh 8.7a: Ngudn on dp Hinh 8.7b: Ngudn én dong

-

Ngudn én dang dé€ tao ra dién dp cdp cho tai 13 Vi ed tri $6 6n
dinh khong tay thude theo dién dp ngd vao Vi va tri sO dién trd tai
Ry (hinh 8.7a).

Ngudn 6n dong dung d¢ tao ra dong dién cung ¢ip cho tdi la
I ¢6 tri s& On dinh khong iy thude theo dién dp ngd vao V va tri
sO clda dién trd a1 Ry (hinh 8.11b).

1. Nguyén tic 6n 4p

S¢ dd hinh 8.8 cho thdy nguyén tic clia cdc mach on dp
bao gom cdc khdi sau:

a) Mach tao dién dp chudin:

LAy di¢n dp ¢ ngudn chung cho ra mdt mie dién dp khong
dds, dicén dp ndy goi 11 didn dp chudn Vi (Reference). Bién dp
chuiin Vi chinh 1d ¢d sG cho viée dn dp, dién dp & ngd ra V,, s& bi
diéu khi€n truc ti€p bdi dién dp chuin V.
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Vi Phan ti
diéu khién

v

A

Tao dién Khué&ch dai Liy dién
. 2 R < . =
dp chuan sai biét dp miu

L L

Hinh 8.8: Nguyén tic 6n 4p

b) Mach ldy dién dp mdu.

La mach 13y dién 4p & ngd ra d3i thanh mifc dién 4p biing hay
gin bing muc dién dp chuin, mifc dién dp ndy goi la mdc dién 4dp
miu Vs (Sample) hay con duge goi ta dién 4p hdi i€p Ve Khi ngd ra
¢6 dién dp bi thay ddi s& lam cho dién dp hdi ti€p nhd hadn hay 16n
hon dién 4p chudn Vg.

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

Mach khuéch dai sai bigt con goi 1a mach khuéch dai so sdnh
diing d€ so sanh mitc dién d4p miu Vs vdi dién dp chuin Vg. Dién
dp ra sau mach khuéch dai sai biét diing d€ thay ddi trang thdi din
dién ctia phin o diéu khién.

d) Phin 1 diéu khién:

Phin 1 diéu khién thudng 12 linh kién dién 6 cOng suit dugce
coi nhu mét t3ng trd ¢4 tri s6 thy thude ngd ra clia mach khuéch dai
sal biét.

Ty thude cich thi€t k& phan ti diéu khién md mach dn dp
dudgce chia ra cdce loai sau:
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2 N P P = P
- On d4p n01 ép - On 4p song song - On dp xung

Hinh 8.9a: On dp noi tiép Hinh 8.9b: On dp song song

Hinh 8.9¢:

Ry On dp xung

Trong mach &n dp ndi ti€p (hinh 8.9a) phan t¢ diéu khién Ry
dugc mic ndi ti€p vdi dién trd tdi Ry. Lic do, dién dp ra Vg tinh
theo cong thfc: ;

Vo = V- (I, .Rs)

Theo cong thic niy dé cé Vo dn dinh, V; ting, mach dién
phadi didu khién 1am cho Rgting v ngudc lai.

Trong mach 3n dp song song (hinh 8.9b) phin ti didu khién
R duge miic song song vdi dién trd Ry. Lic d6, dién dp ra Vo duge
tinh theo ¢dng thic;

V,
Vo=Vi-(I, +IgR (1,\-='R_)

A
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Chuong 8 Kh&i ngudn trong Ampli

Theo cong thitc ndy dé ¢6 Vi 6n dinh thi khi V| ting mach
di¢n phai di¢u khién tam cho I ting titc 12 Rs gidm va ngugce lai .

Trong mach dn dp xung (hinh 8.9¢) phin af diéu khié€n chinh
I3 cong tic S duge didu khién ddng hay ngdt nhd mach dao dong
tao xung. Khi ¢ong tic S déng thi dién dp ru Vo = V), khi cong tic S
hd thi dién dp ra Vg = 0. Thdi gian cdng tic dong 12 t,,, thdi gian
cong tic hd 1 . Nhtr vay, dién dp ra s¢ c6 mtfc trung binh 1a:

I’ _ I/ - 1/1/1
T

,/lll + ,ul/

Theo cong thite niy dé ¢6 Vo 6n dinh thi khi V| ting mach dién
phdi diGu khién lam cho gidm thdi gian t,, (i@ 13 ting thdi gian 1)
va ngude lat.

2. Mach on dp tuyén tinh
a) Mach dn dp dang diod Zener:

Mach 6n dp ding didt Zener nhu hinh 8. (4 chi dimg cho
cdce loai tdi Ry, ¢6 ¢Ong suit nhd.

R
B4 VAVAN
I + B
Hinh 8.10: On dp e _ C
1
ding diod Zener

Mach yéu ciu phii cho ra dién dp Vo = Vi = hiing 56. G day
ding diod Zener 1am linh kién ghim dp dé gitf dién dp ra cdp cho
tdi dudge dn dinh.

T co: Vo=V, =V, (hi'mg $0)
biéu kidn dé mach dn dp hoat djng ot 1a:

Vl = (1‘5 = 2)V()
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va thong thudng chon: Iz =1,
Nhu viy, dong dién chung qua dién trd R 1a:
=1 +1z=2I_
Tinh tri s§ dién trd R :
V=V
21,

R (V1 =14 tri s& trung binh)

Pién trd R duge chon ¢6 cong suit la:
Pk = 2P = 2RI, *
Trong cong thitc trén, “2™ 12 hé s0 an toan cho dién tré.
Diod Zener dugce chon phii c6 cdc thong s6 k§ thuit nhu sau:
Vz=VL
|- | (4: 12 hé s6 an toan)

Mach nay cé nhude diém 1 khi tai ¢6 dong dién 16n thi diod
Zener cling phdi ¢6 ¢dng suit ldn. Piéu nay khoé thuc hién trong thye
té.

b) Mach 6n dp noi tiép:

P& trinh nhudc di€ém clia mach 8n dp dung Zener nhu mach
trén, ngudi ta dung Zener k&t hop véi transistor d€ tao ngudn én dp
¢O cOng sult lén. Vo=V,

i 3n 4 Ir \ Iy [ =
Hiph 8.11: Mach 6n 4dp + ]
. Vi R,
noéi tiEp Ri /‘2 1 L

Xét mach 3n dp ndi ti€p hinh 8.11 ta ¢6:

VL =Vo=Vg=Vg-Vge
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Chudng 8 Khdai ngudn trong Ampli

Trong dé: Vi = Vy = hiing $O
nén Vo= Vi.= V- Vg = hiing $0 (Ve =0,7V)

Nhu viy, dién dp ra dudc 6n dinh va khong tay thude dién dp
vao Vv dong dién tai I, ma chi thy thude vio Vz .

Pé cho mach &n dp hoat ddng 8t vin phai ¢6 diéu kién:
Vy=(1,5+2)Vy
Cdch xdc dinh tri sé ciia linh kién:

Trong mach dién ta ¢6 dong di¢n tai Iy chinh la dong dién I
do transistor cung cap.

Ta ¢o: I, =1Ig va I, = I, _ 1,

B B
Trong trudng hgp ndy dong dién tdi ¢é tri 86 16n dd duge qui
ra dong dién nhd 1a Ig nhd tinh khuéch dai dong cla transistor. Lic
dé, viéc chon dong Iy qua Zener $& chon theo dong dién I ¢6 tri s&
nhé ¢hit khong chon theo dong dién tdi I ¢d tri s0 16n. Nhy viy,
diod Zener ¢6 thé dude chon loai ¢ ¢cong suit nhd ma vin dn dp
duge cho tdi ¢ cong sult lén,

Thong thudng chon: I, 2 (1 +2) I (Ir =1z +1y)
bién trd Ry duge tinh theo cong thife:

V-V,
1

R

H
14

Diod Zener dude chon vdi cdce thong sd sau:
IZ max 2 4-IZ
Vz=Vo+ Vg

Transistor dudce chon vdi cdc thong sd sau:

lC ik 2 2[L
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Cong suit tiéu tdn & transistor 1a:
Pr = IcVee= 1,7, -V,)

Chon transistor ¢6 ¢Ong thifc ti¢u tin cue dai ta:
Pb nax 2 2P1

Thi du: Mach 8n dp ndi ti€p ¢6 Y1 = 18V dén 24V,

Yéu ciu dién dpra on dinh 13 Vi = 12V va dong tai tung binh [a Iy =
500mA. Cho biét transistor c6 p = 50.

Dién dp vao trung binh la:

24
V,=18-: =21V

Do dong dién tdl I qua transistor nén:
[e =L =500mA

I 107
Suyra: I, =;=m~0—=10m‘4

J5) 50
Chon dong dién qua Zencr 1a:
I; =2y =2 J10mA = 20mA
Nhur viy, ¢6 thé chon diod Zener ¢6 cdc thong s3:
Vz=Vo+ Ve=12+0,7= 12,7V
[7 wux = 100mMA

Tinh dién trd Ry:
o ViV ViV, 21-127
g I, I, +1, 20107 +10.107

= 280€2

Chon transistor ¢6: I¢ pay 2 1A

Tacé: Pr = [e.Veg=500.10721 - 12) =4,5W
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Chon: Pomuy = 2P1 =2 x 4,5W = 9W
¢) Mach én dp song song:

. e g ) A » oAt P -
Nguge lai v3i mach Oon dp ndi tiép, trong mach On 4p song
song transistor cdng suit durge ghép song song véi dién trd tii Ry

R 1.

]
: Vi g
Hinh 8.12: Mach On dp

song song

Piéu kién cho mach on dp van La:
V[ = (1,5 = 2)\/()

Trong mach on dp song song hinh 8.12 ta ¢6:
Vo=V, =V, + Ve =hiing s0

Nhu vy, dién dp ra Vg van giit on dinh va khong tiy thude
dién dp vao V| hay di¢n trd tai Ry, md chi thy thude vio Vz. Tuy
nhién mach chi hoat dong ddng theo nguyén 1y 6n dp néu tinh chon
cdc linh kién ¢6 cdc thong s0 thich hgp.

Chon: e =T
Suy ra: I=Tc+1IL=2I
Tinh dién 1rd R:

Trong khi tinh chon tri $8 cdc linh kKién nén tinh vdi tri 56 dién
ap V) trung binh:
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4

7 — ‘ez T
' 2
- 7_ V/ _V() _ Vl _V() _ V/ _V()
, = =

I 1.+1, 21

Tinh chon diod Zener:
Ic

B
Thudng chon: Iy =(5+10) Iy

Ta co: Ig =

Diod Zener dude chon ¢6 cdc thdong $6 sau:
Vz=VL - Vg
IZ max 2 21Z

Cich tinh chon cdc thdng s k¥ thuét cho transistor gidng nhu
mach trén.

d) Mach dn dp ding transistor rdp Darlington:

Pé tang kh3 ning cung cip dong cda mach dn 4p ngudi ta
dung hai transistor T\-T; rip kiéu Darlington nhu mach dién hinh
8.13.

Hinh 8.13: Mach 6n dp

rdp ki¢u Darlington

Pién dp ngd ra dudce tinh theo cong thie:

V(, ‘_‘VZ - 2VBE = h::lﬂg S(A),
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Chuadng 8

Quan hé gifra cac dong dién trong hai transistor ta c6:

1-‘\ [;
[L =T va I,_|=1H2=—ﬂ";='8—' (1)
{

trong do: IEI = [31 -IBl

Thay Ig, (1) vao Ig, (2) ta ¢6:
lll _ ]1 1 11.

Ill'_—_—_
B BB BB

hay I, == (2)

Nhu viy, dong dién Iz s€ rit nho so vai dong dién tdi I

Chon 1z = 2Ig, thi dong dién qua dién trd Ry:

[ = IB|+IZ = IB| +2IB| = 313] =3
B, -

_ i v,-V, V, -V
Tinh dién trd Ry: R, = 1 L= ’31 z B, B,
!

Trong mach ndy dong dién 1 qua Ry rit nhd nén dién trd Ry
¢6 tri 83 13n, dong dién qua diod Zener it bién thién hon nén dién

ip Zener s& chuin hon.

¢) Mach om dp phao (mach én dp thd néi):

@ Vo=V,

3.

vsﬁ
v

ZZ i R, N
v, -] \Ic; g
®" A

Hinh 8.14:
Mach dn dp phao ll /f/z
2

J o
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Mich dn dp phao con goi 13 mach dn dp ¢6 hdi ti€p nhd 14y
dién dp miu 3 ngd ra dua vé so vdi dién dp chuin bing transistor
khuéch dai sai bict Ty (hinh 8.14).

Dién d4p miu Vs 12 dién dp gilta cia ciu phan 4p R4-Ry ciing

N (PN . ~ A ” 2 s N [N . ]
1a di¢n dap phin cuc Vy,. Dién dp chuan Vi chinh la dién dp Vz cua
Zener A€ phin cyc cho cure B .

G ned ra ta ¢o:

R

o i) _ 4 Il
l-\ - VU - = V() = V,\' —
R, +R,

Xét transistor Ty ta ¢é:
V=V =Vz+ Ve =Vz+0,7V = h?lllg 50

Thay Vg = hiing 56 vio ¢dng thifc tinh Vg ta ¢6:

)R., +R,

v, =(7,+07 = hiing s&

ot

Nhu vy, dién dp ra Vg s¢ On dinh va ¢6 tri s3 thy thude Vy
vii (1 1¢ cua cau phin iap Ra-Ry.

* Nouvén IN e dong diéu chinh:

Ta cé: Vo=Vi-Vegr | (H
Vepr= Vi + Vo (2)

Gid st V) ting, do dién dp xoay chiéu trude mach nin dién
ting, s& lam Vg ting theo cong thite (1), Lic do, dién dp miu Vg
cfing ting theo ti 1& chia cdu phin dp Ra-Ri. Khi Vg ting lam Vy,
ting nén ting phin cuc cho Ty 1am Ty ddn dién manh hdn, dong e,
qua Ry ciing duge ting 1én nén gidm dp trén Ry lam Vi ting. Diu
nay € lam Vepz ting I1€n theo c¢Ong thie (2) va khi Ve ting thi
dién dp ra Vo s€ gidm tré lai tri s8 0n dinh theo cong thite (1).
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Tudng nr ta ¢6 thé qui ra nguyén 1y én dp & cic trudng hdp
khdc nhu khi Vi gidm, dong dién tdi thay dai thi dién dp ra vin
duge gitr on dinh.

Mach 6n dp phao diéu chinh duge dién dp ra theo ¢ong thic:

; R, +R
V, = (VZ +Os7) A .
B

NCu thay déi i s0 dién trd cta cdu phin ip RA-Rg s¢ lam
thay ddi dién dp ra. Trong thue t& nguddi ta thay ciu phin dp Ra-Ry
bing cav phin dp R;-VR-Ry Khi diéu chinh bi€n trd VR (hinh
8.19) thi dién dp ra Vg sé thay d8i theo cong thic

R, +VR+R
vo=(p, +0,7) TR
] VR + R,

@ Ly Vp=V_

./ E R}

4 A A IB;)' R>
—izz R, \IC' min
@ \I » VR E] RL

‘ l max

} L
z
I Ir R4

Hinh 8.15: On dp diéu chinh dugc

* Thiét ké much:

Gid st thiét k¢ mach dn dp ¢6 yéucdu: Vi =9V, I = 1A

Piéu kién phdi ¢6 clia mach 1a:
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Vi=(1,5+2) VL
Suy ra: Vi=15x9V +2x9V
Vi=135V=18V =V, =15V
Tinh c¢ong suit tiéu tdn trén transistor Ty
P, =V -y, ), =5-9)1=6W
Chon transistor Ty ¢6 ¢Ong sudt tidu tdn cye dai:
Poua«=2x6=12W  (VD: chon transistor 25D 28)

Chon diod Zener ¢6 Vz = 1/2V. Vi du chon Zcner 4,5V.
Dong dién Iz qua chu phin dp R3-VR-R; dugc tinh sao cho ¢o $O
rit nhd so vdi tdi dé coi nhu khong ding ké.

!
Chon: l,=—1= A =10mA
100 100
Nhu viy, cé thé tinh duge t(i'ng dién trd ctia ciu phan dp:
v, 0
R:+ VR +R;, = -2 = 1=900§2
/, 10.10 -

C6 thé chon Ry = 3000, Ry = 4000 va bién trd VR = 200Q
Transistor T, phdi ¢6 Iyy rit nhé so véi I dé khong duh hudng
dén ciu phin dp:
I, 10107
100 100

Nhu viy, néu Ty ¢d P =50 thi dong dién gy

Chon: [/, = =0,ImA

Ier = B =50x0,ImA =5mA

Chon dong dién qua Zener [6n khodng hai dén ba lan I, dé
dong Iz dude 6n dinh va it bi dnh hudng theo dign dp V..

Chon: 1, =3lg =3 .5mA =15mA

Suy ra dong dién I» qua dién (rd Ry
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Iz = Iz - Ir-_| = 15mA -5mA = 10mA
Tinh tri 80 Ra:

V-V,  9-45

R, = = - =450Q
. 1, 10.10°
Dong di¢n qua Ry 11 tong s& clia dong Tgs va ey, trong do:
1. 1
J,,=—"==-1= —}—- =20mA
o p £ 50
va: I(‘| = 111; =5mA

Dong dién gqua Ry la: ) = Ie + [py = SmA + 20mA = 25mA

Tir d6 ¢6 the tinh dién ud Ry

o V=i Hry) 15-(9+07) 54
‘ 7, 25.107 25.10

- = 200Q
Vdi cdc tri 86 dién trd cda cdu phin dp Ry-VR-Ry thi khodng
dién dp dn dinh 3 ngo ra ¢6 thé didu chinh:

R, +VR+R
V()mm = (V/, + 0‘7)‘4—“5_

VR + R,
V()nnn = (4\5 +0s7)ﬂ = 7,65V
200+ 400
; VR+ R
vd Vo = +037)w
4
900

V(Jnn\ = (4~5 + 0.7)— = ] l,SV
B 400

Nhu viy, khodng dién dp ra ¢é thé diéu chinh dugc:
V() = 7,65\/ =1 I‘SV

Khodng dién dp nay di thda yéu ciau cia mach 1a Vi =9V,
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3.1C on 4p ba chian

Hi¢n nay nguddi ta ché tao dudge cde IC 8n dp ba chin rit tién
161 cho vide thi€t k& cdc bd ngudn 8n dp ¢6 cong suit nhd vi chi
dung it linh ki¢n b&n ngoli.

a) IC on dp ba chin ho 78xx va 79.xx:

IC ho 78xx 14 IC 6n dp ngudn duong, IC ho 79xx 1 IC &n dp
ngudn am. Hai s8 sau ghi 1 xx chi dién dp ra dude 6n dinh.

Thi du: A 780512 IC on dp ngudn dudng ¢é Vi = +5V
uA 7905 12 IC én dp ngudn 4m ¢é Vo =-S5V

Tuy khi ning cung cip dong dién, IC 6n dp dude ghi thém
mat mau t suu ho 78 hay ho 79 dé chi dong dién ra danh dinh,

Thidu: 1C 78Lxx: ¢6 dong ra danh dinh 1a 100mA.
IC 78Mxx: c6 dong ra danh dinh 1a 500mA.
IC 78xx: ¢6 dong ra danh dinh 12 1A.
IC 78Txx: ¢d dong ra danh dinh 1a 3A.
1C 78Hxx: ¢6 dong ra danh dinh 1 5A.

b) Cdc dang vé IC n dp:

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

Hinh 8.16: Cdch ra chan cda IC ho 78
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Chuony 8 Khdi ngudn trong Ampli

1: GND @) 1 : GND
2 Output 2 : Output
3: Input 3 Input
1223
t : GND
l 2 : Input 5 3
3 : Output
TO -39

TO-3
Hinh 8.17: Cich ra chin ctia IC ho 79

) Mach on dp neudn dione va mach on dp neudn dm:

Mach Gn dp dimg IC ba ¢han ¢d so dd don giin nhu hinh
8.48a vi hinh 8.18b. Cdace tw ién 33 va .1 ¢ ngd vao, ngd ra ding
ad loc nhidu tan so cao, bt cho ddp tng qud dd ciia on dp. Pién ted
R v Led & ngd ra dude tinh ¢6 dong dién qua Led tr 5mA dén
T0MA tao dong nudi cho mach dn dp gitf cho dién dp ra dn dinh.

\',[ +v()
—> LM 78XX

T LTy

Hinh 8.18a: On dp ngudn duong

'\’,[ “V()

0—»:[-— LM 79XX
.33I l | I -2,

Hinh 8. 18bh: On dp ngudon dm
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§8.4- KHOI NGUON TRONG AMPI.I

1-Sodé &

4
2A

C2
473/350V

e
3 | 2av T KDCS dgén

Hinh 8.19: Khdi ngudn ¢6 On dp dung Zener

Cudn thir ¢ip 35V doi xitng qua ciu diod nin dién toan ky, w
loc ¢6 dién dung 13n 10.000pF nap 1én dén dién dp gin bing dicn
ap dinh cho ra hai ngudn mot chiéu do1 xiang 50V dé ¢ip cho khai
khuéch dai cong suit,

Cudn thif ¢dp 15V qua ciu diod niin va loc dién, két hdp diod

sener 15C vi transistor Q1 cho ra nguon +15V an dp ¢ip cho cdc
khai khuéch dai micro, Echo, Music va Master.

2-So do 2:

Cudn thit ¢ap 35V ddi xitng qua cau diod nin dién toan ky, w
loc ¢ di¢n dung 1dn 10,.000pF nap 1&én d&n dién dp gin bing dicn
dp dinh cho ra hai ngudn mot chidu dai xing 50V dé cap cho khoi
khucch dai cong suat.
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Chudne 8

Khdi ngudn tron

v Ampli

Cudn tht ¢dp 15V ddi xidng qua ciu diod ndn va foc dién, k&l
hgp AC On dp 7815 va 7915 cho ra hai ngudn déi xidng £15V on dp
¢ip cho ¢de khdi khuéeh dai micro, Echo, Music va Masier.

Fa
2A

Powez
ON:OFF

1000
. Co GND

50V
c2 °
473350V 5y
0 3 -
15v 7815
Dx4 3
1A 2w 2\_‘L_q+ “15
Lonn, cs LV
rRLS 'J_ 220
—| c? —° 6ND
2 | gy 2200 5
3 {23v TuUKOCS 7o15| H=C10
dén ' T 220
ot LATTT,
2200 2 o 18V

Hinh 8.20: Khai ngudn ¢6 én 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 (rich nhiém xudt bin: HOANG CHI DUNG
Bicn tp: HONG NAM

Trinh biy:  NGUYEN PHUGC TUONG VAN
Bia: NGUYEN TAN PHUGC

NHA XUAT BAN HONG pUC
111 LE Thinh Ton-Q.1 - TP.HCM
DT: 08.8244534

Ve le e

The hién Lién doanh: .\'(JUYI:CN TAN PHUGC

In s& luong: 1.000 ban, khé 16 x 24 cm
Tai CONG TY CO PHAN IN KHUYEN HOC PHIA NAM, Tp HHCM. DT: 38164415
S8 Pang ky Ké hoach Xuat Ban: 187-2009/CXB/64-29/HD
Quyét dinh Xuit Ban s6: 46/QDXB, ngay 06.03.2009.
In xong va ndp luu chiéu Thang 9-2009.



* GIAO TRINH PIEN TU KY THUAT

|- Linh kién dién tf

2- Mach dién tr - Tap 1

3- Mach dién tt - Tap 2

4- Mach dién tr - Tap 3

5-Machso -tdp 1,2

6- Mach wdng wr

* GIAO TRINH PIEN TU CONG NGHIEP
I- Linh ki¢n diéu khién

2- K§ thudt xung cin bdn va ning cao

3- Bién ur ing dung trong cong nghiép- Tap 1
4- Pién tr ng dung trong cdng nghiép- Tap 2
5- Pién wf ¢cOng suit

“ GIAO TRINH PIEN CONG NGHIEP

- Dién ky thudt

2- Bo lutng dién va dién

3- Khi cu dién — Truyén dong dién

4-Trang bi dién

* GIAO TRINH PIEN TU TU PONG HOA
I- Lap winh vdi PLC Logo, Easy va S7-200

2- Lip urinh v3i PLC Zen, CPM2A va Inverter Omron

3- Cim bi€n -Do ludng va diéu khién

TU SACH KY THUAT PIEN - PIEN TU
CUA TAC GIA NGUYEN TAN PHUGC

(tdi bdn 1an thi 13)
(tdi bdn lan thd 6)
(tdi bdn lan thd 5)

(sdp xudt bin)
(dd xud't bin)
(tdi bédn lan tha 4)

(tdi bdn lan thit 6)
(tdi bdn lan thit 5)
(tdi bdn lan tha 4)

(sdp xudt bin)
(tdi bdn lan thit 3)

(sdp xUATHETT= =

(tdi ban lan thit 2)
(sdip xud't bdn)

(sdp xudt bdn)

(tdi ban 1an th 6)
(tdi bin 1an tha 4)

(tdi ban 1an thi2)

4 -Trang bi dién khong ti€p diém-Thang mdy cong nghiép  (sdp xudt bin)

* GIAO TRINH BIEN TU UNG DUNG

|- Sta chita Thi€t bi Pién - Pién & gia dung
2- Pién va PBién wr ¢dn ban

3- Pién uf ¢cong nghiép va Cdm bién - Tip |
4- Pién tlr cong nghiép vi Cdm bi€n — Tap 2

5- Ampli =Transistor va IC

(dd xudt bin)
(dd xudt bin)
(dd xudt bin)
(sdp xudt bin)

(dd xudt ban)

Gid: 28.000 dong
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