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Bai 1: Nguon on dp DC

BAI1: NGUON ON AP DC

1. MACH ON AP POI XUNG SU DUNG TRASISTOR

1.1 Mach dién
+Vi

c1

AC IN
220v

1000125
Tnn‘f 12v

Q1C2383 4o

1.2 Phéan tich mach dién

e D, Ci va Dy, Ca: tao thanh mach chinh luu ban ky ngudn dbi xing véi:

+Vi = 'Vi =~ 1,4 X 12VAC =+ 16VDC'

e Ry, Dzi va Ry, Dzz: mach 6n ap nguén ddi xung voi: +Vzi =-Vzi=+ 12V.
e Qi, Q> duoc dung dé cap dong tai 16n cho mach thong qua mbi néi C-E.

J_ Dz1

aza1013 Vo

e Dién thé 6n dinh 13y ra tir cuc Eqi va cuc Eqz 1a: +Vo=-Vo=12V - 0,6V =+ 11,4V.

2. MACH ON AP POI XUNG DUNG IC HQ 78XX, 79XX

2.1 Mach dién

AC IN

220V :

D2
Vi

2.2 Phéan tich mach dién

e D;- D4, Cy, Ca: tao thanh mach chinh luu toan ky ngudn ddi xing vai:

+Vi=-Vi= 1,4x 12Vac=16Vpc.

c2
1000/25v

D4 )

79120—@

e Chan 3 cta IC 7812, 7912 cho dién thé ra 6n dinh va cip dong cho tai dudi 1A la:

+V0: 'Vo =4 12V.
Céc thong s6 ciia IC ho 78XX, 79XX
Vimn= XX + 3V (XX 1a dién thé ra

V61 L=0,5M=1A; H=1,5A.

6n ap cua IC).

Vi.max = 35V. Riéng 1C7824,7924 1a 50V.
Dong tai tir 0,5A dén 1,5A tiy thudc vao mé s6 L, M, H ding sau 78, 79.

Truong hop khong c6 ma L, M, H thi dong tai mac nhién la 1A.
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Bai 1: Nguon on dp DC
2.3 Cach nang cao dong tai

- Mubn ting dong ti trén 1A ta ghép thém transistor cong suat nhu sau:

Ic |
l Vil 27912

RL\iL=vE=11,4v

== +

- Transistor dugc dung dé cp dong tai 16n cho mach théng qua mdi ndi C, E. Khi ghép
transistor vao mach 6n ap ding IC, dong tai I di qua C-E transistor nén: I = Ir ~ Ic.
- Dong di qua IC (Iic) 1a Is ma Ig = Ic/B. Néu dung véi tai vai A, véi transistor c¢6 B
khoang vai tram thi Iic = Ip = Ic/B =~ I /B thudng rat nho (vai chuc mA). Dong nay
nhd hon dong gidi han cia IC nén khong gay hong IC.
3. TAILIEU THAM KHAO
- Mach 6n ap voi dién thé ra thay ddi dung IC LM317 hoac LM 337.
a) LM 317: dung véi dién thé vao (Vi) va ra (Vo) duong (twong ty nhu IC 78XX).
b) LM 337: dung véi dién thé vao va ra am (twong tu nhu IC 79XX).
- Dién thé vao 16n nhét Vin, max = 40V, dong tai 16n nhat I max =1A.
- Dién thé ra thay d6i tir 1,2V — 35V khi ta chinh bién tr& R, thong qua hé thirc sau:
V=12 x (1 + ﬁ—j)
o KhiRyovitri A:R,=0,nén Vo=1,2 V.

o KhiRa & vitri B: Ra= 10KQ, nén V, = 1,2 x (1 +%) ~35V.

Vi aliM317
+40v

+Vo=1,2y-35v =Vo=1,2y-35v

o—1@|LM337
C

Rivi=-(0,6-3

-
e
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Bai 2: Mach khuéch dai dién thé
BAI2: MACH KHUECH PAI PIEN THE

Trong mach khuéch dai dién thé, néu tin hiéu léy ra Vo 16n hon tin hi€u ngd vao Vi
thi ta n61 mach khuéch dai c6 do loi dién theé 1a :

ouT

1. KY THUAT HOI TIEP
1.1 Dinh nghia
Hbi tiép 1a 14y 1 phan tin hiéu ngd ra mach khuéch dai dwa tré vé ngd vao.
1.2 Phan loai
C6 2 loai hoi tiép:
1.2.1 Héi tiép thugn (dwong)
La tin hiéu hoi tiép dwa vé 1am tang d6 lgi cho mach. Hoi tiép thuan thuong duoc sir
dung trong nhitng mach dao dong. Trong Amplifier nguoi ta it str dung héi tiép thuan vi

dé gay ra dao dong tu kich.
1.2.2 Hoi tiép nghich (am)
La tin hiéu hoi tiép dua vé lam giam d6 loi ciia mach. Hoi tiép nghich thudng duoc
su dung trong Amplifier, vi médc du dd 1¢i bi suy gidam bién d§ nhung bang thong dugc

mo rong nén chét lugng tin hi€u 1ay ra dugc tot hon.
1.3 Cac kiéu hdi tiép dung transistor
1.3.1 Mach 1 transistor

OUT R, G —> OUT

DUSNG HOL
TIEP THUAN

Hinh 1 Hinh 2

MASS =

- Néu hdi tiép vé cuc E transistor bang R (hinhl1), thi duong hoi tiép nay 1a dudng
héi tiép thuan.

- Néu hoi tiép vé cuc B transistor bang Rr2 (hinh2), thi dudng hoi tiép nay 1a duong
héi tiép nghich. Luc nay do loi hdi tiép nghich 1a:

Yo _ R

Ke(Ayp) = —
7 (Avr) v, " R
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Bai 2: Mach khuéch dai dién thé

1.3.2 Mach 2 transistor

PUSNG HOL T P —s
kesgatiin e RFI Hinh3 MAss = BUGNG HOL Rt‘-'l MASS =
: AAA/ TIEP NGHICH AAA/

- Néu hdi tiép vé Boi (Hinh 3) bang Ry thi duong hdi tiép nay 1 héi tiép thuan.
- Néu hoéi tiép vé Eqi (Hinh 4) bang Ry thi dudng hoi tiép nay 1a hoi tiép nghich.
- Do loi hoi tiép la:

2. MACH KHUECH PAI DUNG TRANSISTOR

Mach dién

2.2 Phéan tich mach dién

Mach thuong ding trong cac tang khuéch dai vi don gian dé thiét ké.
- Ry, Ry laciu phan thé dung dé cép dién cho cuc B transistor:
R;
Ve = (Rl n RZ) X Vee
- Rg cap dong I cho transistor, R ¢6 tinh han dong.
- Rg con c¢6 tac dung hdi tiép nghich lam 6n dinh nhiét cho mach. Co ché 6n dinh
nhi¢t nhu sau: “Khi nhi¢t tang thi dong Ik tdng, dong nay qua Rg lam Vg = Re.Ig

tang. Lic nay Va duoc giit ¢d dinh bdi Ri, R2 nén su ting cia Vi 1am Vi giam nén
1am dong Is, dé chong lai sy ting dong Ik theo nhiét. Co ché 6n dinh dong theo nhiét
tang goi la 6n dinh nhiét”:
Ve =Vy —Vgpvaly = —
Rg
- Rc: lay dién ap cho cuc C transistor, chuyén d6i dong tin hi¢u thanh dién ap tin hiéu
‘ Ve =Vee — (Rc‘x I¢)
- Ci: tu lién lac ngd vao, truyén tin hi€u tir nguon am thanh vao cuc B transistor.
- Co: tu lién lac ngo ra, truyén tin hiéu tir cuc C transistor dén ngo vao tﬁng ké tiép.
- Cg: tu tdng do loi cho mach bang cach loai bo tin hidu hdi tiép nghich tir cyc E
transistor xuébng MASS.
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Bai 2: Mach khuéch dai dién thé
2.3 Do thir diéu kién hoat dong ciia mach khuéch dai
2.3.1 Mach dién

—0+Vcc=11v

R2
39 Cg
a7 vowr
MASS =

2.3.2 Phéan tich mach dién:

- Khi linh ki¢n trong mach bi hu héng thi trang thai hoat dong cua transistor s€ bi
thay doi qua bang tom tat nhu sau:

Trang thai hoat | Quan hé gitra Quan h¢ gitra Linh ki¢n hu hong
dong cia BJT Ig, I, Ic V&, VB, Vc
Khuéch dai e g=Ig+1Ic e Vc>Vg>Vg - Tét
I 14
° IB = EC ° VC = %
e Ig=Ic e VE=Vp- Vg
e Ve~ 0,6V

Bio hoa o Ic>1p ® Vc<Vs, Ve~ 0,7V |- R, dut hodc Rg giam tri

s, (Ig, Ic tang)

Vee= 0,6V | _ Rc ting tri s6 (Ic nho)

Ngung dan e I[g=Ig=1c=0 Vee=0 |- Rgduat hodc Ry dirt
Vc=Vcc

Vee>1 |- BE dut hoic BE bi
phan cyc nghich.

3. CAC MACH KHUECH PAI DUNG IC:

IC khuéch dai thuét toan (Operational ~Amplifier) thuong duoc st dung rat nhiéu trong
cac mach khuéch dai Amplifier vi két cAu mach don gian, gia thanh ha, thong dung thudong
la: pA741< LM741, TLOS2 < JRC4558, TL084 < LM324.

Céu triic mach dién cua céac IC trén duge mo ta & hinh vé sau:

[8] [7] [e] [s] [8] [7] [6] [S] fis] [13] fiz] [11] [1] [9] [8]
|

+Vee +Vee j— + T 1'- -I-
® B | 4

-Vce -A—Vcc T T +Vec I -|
1l 2] 3] 4] 1l 2] 3] 4] [l 2] [3] [a] [5] [6] [7
LM741/uA741 JRC4558/TL082 LM324/1L.084

Céc IC nay dugc cap ngudn doi hodc don nhu sau:
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Bai 2: Mach khuéch dai dién thé
3.1 Cip nguon doi:

A &
—> COUT Bl ==
! It —'ﬂl—]-a-l'n.a’\.»'\.-—< '\\i A

)—«-E\—,\OUT
!

Hinh 2

s Mach dién hinh 1:
e R, dung dé dan tin hiéu hodi tiép nghich xuéng MASS lam tang d¢ lgi cho mach.

e R»lay 1 phan tin hiéu ¢ ngd ra hdi tiép nghich dua vé IN- lam giam 1 phan do loi

cua mach.
e Ri, Ra x4c dinh ti 18 hoi tiép nghich, d6 loi hdi tiép nghich ciia mach (Kr ):
Vo R,
Kr = 71 =1+ R_1

 Mach diéig hinh 2: ’

e R dung dé¢ dan tin hi¢u dua vao mach khuéch dai

e R tuong tu nhu & hinh 1 va do loi hoi tiép nghich

Vo R

VTR

e Khi IC dugc cip ngudn doi thi dién thé DC & cac chan khi IC tot 1a:
Vit =Vi.=V,=0V.

e Khi R bi h¢ hodc dut thi ngd ra IC s€ c6 dién thé am.

3.2 Cip ngudn don:

RZ2
M
+Vcee
= ,f+\ﬁ
»—U—>_‘ >OUT
+
Hinh 3

< Ohinh 3: , o ‘ ,

e Rj3, R4 la cau phan the dung dé lay 2 nguon Ve cap cho IN+ cho IC,
e C ting cuong 6n ap cau phan thé R, Ra.

e Ry, R twong tu nhu hinh 2.va d6 loi hoi tiép nghich cua mach la:

W R
VR
e Khi IC duoc cép nguén don thi dién thé DC & cac chan khi IC tot Ia:
Vee
Ve =Vi-=Vp=—~

2
e Khi R2 bj hd hodc dut thi ngd ra IC s& c6 dién thé Vo < Vee/2.
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Bai 3: Mach khuéch dai OTL

BAI 3: MACH KHUECH PAI OTL
(OUTPUT TRANSFORMER LESS)

1. PAI CUONG:
Ampli OTL duogc cap ngudn don (+Vee va MASS = 0V), ting cong suat kéo day dung
2 transistor bo phu d6i xtng, nén dién thé ra Loa bang % ngudn (mdi transistor cong suat
lam viéc véi % ngudn). Do d6 phai dung tu ra Loa, khong ding bién thé ra Loa goi 1a OTL
(Output Transformer Less).
- Transistor bd phu (Complementary transistor) 1a 2 transistor c¢6 cac thong sé giéng nhau
nhung khéc loai, 1 transistor PNP va 1 transistor NPN.
- V& mic ly thuyét, cong suét ra Loa ctia Ampli (Po) duoc tinh theo hé thuc:
Vee

P, =
97 8R,

- Trén thuc t& do hiéu sudt cua Amplifier kiéu kéo dy (1) chi dat dugc 78% (n = I;—O =
1

0,78 =~ 0,8), trong d6 c6 22% ning lwong bi tén that dudi dang nhiét do transistor cong
suat khi hoat dong bi nong, do d6 cong suét thuc t& (Porr) cia Amplifier ké ca hiéu suét
sé la:
2 2
Vee

Pyry = 265 5 0,78 ~
OrT = 8R, = 10R,

(1)

- Néu chon trude dién trd tai ciia Loa (Rr) va cong suat thuc té (Porr) cua Amplifier. Hé
thirc (1) cho biét phai chon ngudn cung cip Vce dé thoa diéu kién trén nhu sau:
VCCZ = 10XRLXP0TT_) VCC =\/10XRLXPOTT

2. MACH DPIEN PON GIAN
2.1 Phéan tich mach dién

+Vee

] Vout

MASS “—

e Ci: tulién lac tmyén tin hi€u tr bén ngoai vao cuc Boi.

e Qu: transistor khuéch dai cong suat nho tin hiéu con duoc 1a tang thic.

e Rj, Ry cdu phan thé dung dé c?ip dién cho cuc Bqi.

e Ri: 1y dién thé cho cuc Cqi va Ra: cdp dong cho Eqi.

e D: duoc phan cyc thun lay dién ap 0,6V cip cho BEq2 va EBq3

e Q2, Qs 14 hai transistor bo phu cong suat 16n hoat dong theo co ché kéo day.
e C,: tu xuét tin hiéu ra Loa (SP).
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Bai 3: Mach khuéch dai OTL

2.2

Nguyén ly hoat dong

Khi cuc Boi nhan duge tin hiéu ban ky am, Q: dan yéu. Tai cuc Cqi ta lfiy duoc tin
hi€éu ddo pha la ban ky duong, dat vao cuc Bq2 va cuc Bz nén Q2 dugc phan cuc
thuan dn manh, tu Co nap dong qua Loa qua Q: vé ngudn, tao dong luc lam day
mang Loa. Luc nay cuc Bgs nhian dugc ban ky duong, nén bi phan cuc nghich va
ngung dan.

Khi cuc Boi nhan dugce tin hiéu ban ky duong, Qi dan manh, tai cuc Coi ta léy duoc
tin hi€éu ddo pha la ban ky am dua vao Bq2 va cuc Bgs. Cuc Bgs nhan dugc tin hi¢u
ban ky 4m nén phéan cyc thuin va dan manh, lam tu Co xa dong qua Loa qua Qs tao
dong luc hut mang Loa. Lac nay cuc B2 nhan dugc tin hiéu ban ky am, nén phan
cuc nghich va ngung dan.

Nhu vy Loa duoc kéo ddy lam rung mang Loa phat ra 4m thanh theo tan sé tin hiéu,
nén mach khuéch dai cong sut trén goi 1a khuéch dai cong suét kéo - day (hay mach
Push — Pull).

3. AMPLIFIER OTL

3.1

3.2

Mach dién:
So d mach - trang 6.

Phan tich:

% Qy khuéch dai dién dp ngi vao, trong doé:

VR bién tré diéu chinh Am lugng ngd vao (Volume), VR con duge xem nhu cu
phan thé AC ¢ ngd vao.

Ca: tu lién lac truyén tin hiéu tr bién tro diéu chinh Am lugng vao cuc Bo:.

Ri-R; cau phan thé cép dién cho cuc Bg1.

R; ldy dién 4p ra cho cuc Cq.

R4 cap dong Ik cho Q1.

% Q> khuéch dai ting cwong di¢n dp tin hi¢u, trong do:

Ca: tu lién lac truyén tin hi¢u tur cuc Cqi1 vao cuc Bqo.

Rs, R cau phan thé lay dién thé ngd ra cap cho Bqo.

VR, léy dién thé cho cuc Cq2 va cuc Bgs. CEq2 va VR tao thanh cAu phan thé, léy

dién tir ngd ra Loa cap cho Bqs dé tang cudng on dinh dién thé ngi ra Loa tranh hién

tuong tréi do nhi¢t nhu sau:

+ Khi Vin = V, ting truyén qua Ro, lam Vg ting, Q> dan manh, Ic; ting qua VR»,
lam Vg3 ting, Qs din manh, Ic; ting lam V3 gidm, thong qua BEqgs, BEqs 1am Vi
=V, giam chéng lai sy tang ctia V, = Vi do nhiét.

+ Ly luan ngugc lai khi V, gidm do nhiét.

+ Chinh VR; s& 1am thay ddi V, sao cho bang % ngudn khi can chinh may.
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Bai 3: Mach khuéch dai OTL
e Ry cip dong It cho Qa. Vi Ro l4y tir ng ra Loa nén tao thanh duong hdi tiép nghich

vé cuc Eqz 1am giam d6 loi cua Q. bé tang d6 loi cho Q2 nguoi ta dung Cs, Rg loai
b6 duong hdi tiép nghich xuéng MASS.

e D0 loi hoi tiép nghich tir Q> dén ngi ra Ampli 1a:

Ke =241
F= Rq

e Qi va Bq duoc cip ngudn 6n dinh qua R7 va tu 6n ngudn Ci.
% Qs khuéch dai cong sudt nhé tin hiéu, trong do:

e (g tao hoi tiép nghich chéng dao dong tu kich tan sb cao phat sinh ¢ Qs do tu ky

sinh mdi ndi C-B bén trong BIT hinh thanh dudng hoi tiép thuan.

e Ri2lay dong I cho Qs. Ri2// C7 1am tang d¢ lgi cho Qs.

e Rio, Ri1, Cs: mach tu cir (Boostrap) thuc chat 1a duong hoi tiép thuan lam ting do

loi cho Qa, Qs.

e Dy, D, lay dién ap phan cuc 6n dinh cho BEqs va BEgs dé giam méo xuyén tam.

% Qq- Qs transistor bé phu cong sudt lon, trong do:

e Ri3, Ris ldy dong It cho Q4-Qs. Ris = Rus thuong duoc chon rat nho khoang vai Q

dé 1ay dugc dong tin hiéu 16n khi Q4-Qs dan.

e (s tu ra Loa thuong dugc chon co6 tri sb 16n khoang vai tram dén vai ngan uF dé

giam sy ton that tin hiéu ra Loa & tin s6 thap do Loa c6 trj s6 Q nho.
3.3 Nguyén ly hoat dong
Khi cho tin hiéu am thanh vao cuc Boi:
% O bdn ky dm:

Q1 dan manh. Tai cuc Co1 ta le‘iy duoc tin hi€¢u ban ky duong, tin hi¢u nay dugc dua vao
cuc B2 khuéch dai. Tai cuc Cqz ta nhan duge tin hiéu déo pha la ban ky am dua tiép vao
cuc Bos 1am Qs dan yéu, Tai cuc Cqs ta nhan dugc tin hi¢u ddo pha la ban ky duong dua
vao cuc Bos va cuc Bos. tin hiéu nay sé& 1am cho transistor Q4 duoc phan cuc thuan nén dan
manh va nap dong vao ty Cs dua qua Loa giy dong luc lam day mang Loa. Luc nay Qs bi
phan cyc nghich nén ngung dan
% O bdn ky dwong:

Qi dan yéu. Tai cuc Cq1 ta léy duogc tin hi¢u ban ky am, tin hi¢u ndy dugc dua vao cuc
B khuéch dai. Tai cuc Cq2 ta nhan duogc tin hi¢u ddo pha la ban ky duong dua tiép vao
cuc Bos 1am Q3 din manh, Tai cuc Cqs ta nhan dugc tin hiéu ddo pha 1a ban ky 4m dwa vao
cuc B4, Bgs. Tin hi¢u nay s€ lam cho transistor Qs dugc phan cuc thuan nén dan manh va
xa dong vao tu Cg dua qua Loa gay dong luc lam hat mang Loa. Luc nay Qs bi phan cuc

nghich nén ngung dan.
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Bai 3: Mach khuéch dai OTL
4. TAILIEU THAM KHAO

4.1 Ghép transistor & ting cong suat lo6m
- Dé tang hé s6 khuéch dai dong & Ampli cong suat 16n, nguoi ta thuong ghép phirc

hop (Darington) cac transistor cong suat kéo ddy voi nhau.

- C6 2 kiéu ghép 1a: Ghép dbi xtmg va khong dbi xtmng.

. o ) ° ' o
01 +Vee o1 +Vee o1 +Vee
03 03 03
R1 R1 R1
R3 . Out R4 out R3 out
+
| HEe—o o
D
R2 R4 R2
4 Q4 02 02
@ Q2 04 04
R3 RS R2 R4
=4 4 L
Ghép doi xtmg Ghép khong do6i xtng Ghép khong d6i xting

- O mach khong dbi xtmg ngudi ta dung Diode hodc Dién tré (khoang vai chuc Ohm)
dé bu cho sy mat can bang khi Q, Qs 1a hai NP ghép ndi tiép trong khi d6 & Q. chi
¢6 1 mdi néi NP.

- O mach ghép ddi xtng thuong cho chat luong am thanh t6t hon mach khong d6i
xung.

4.2 Phan cuc BE cho Transistor cong suit kéo diy ghép Dalington:
C6 hai cach ghép:
4.2.1 Svr dung Diode chinh luu:

Cac Diode duoc ghép nbi tiép dé tao ap phan cuc 6n dinh cho cac mdi ndi BE
transistor cong suit. Transistor ghép cang ting thi s6 diode ghép cang nhiéu, tuy nhién
VgE cho mot transistor cong suat 16n kéo day thudng vao khoang 0,3V — 0,5V. Ngudi
ta c6 thé mac mot bién trd tinh chinh (khoang vai trim Q dén vai kQ) ndi tiép hoic
song song v6i cac Diode dé thay doi ap phan cuc phtt hop véi Vag khi can chinh may.

4.2.2 Swr dung transistor:

Nguoi ta dung transistor két hop véi R1, R2 dé tao ap phéan cuc 6n dinh cho BE céc

transistor cong suat kéo day.
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Mach khuéch dai OTL

o +Vcc

4.3 Mach dién:

So d6 mach - trang 8.

4.4 Phan tich mach dién:

X/
L X4

+ o+ o+ o+ o+

e

A

+ o+ o+

+

X/
L X4

Qi1 khuéch dai di¢n dp tin hiéu ngi vao, trong do:
R1 lay dién ap cuc Cq.
R2 lay dién ap hdi tiép nghich tir C cip vé Boi.
C3 // R2 chbng dao dong ty kich phat sinh & Q1.
R3 // C5 cap dong cho Q1 va ting do loi cho Q1.
R4, C1 ¢6 1ap ngudn va 6n ap cho Q1.
Q: khuéch dai ting cwong dién dp tin higu ngd vao, trong do:
Rs, R7 cau phan thé cdp dién cho Bq.
Cs// R7 6n ap cau phan thé.
R ldy dién tir cau phan thé cap cho cuc Bqa dé ting tong trd ngd vao cho Q2 nham
tranh gy ton that tin hiéu ngd vao ma dong thoi van gitt dugc dién thé & cuc Boa
on dinh khi chon Rs, Ry ¢4 tri s6 Q nho.
C7 hoi tiép nghich chdng dao dong tu kich tan sb cao phat sinh & Qa.
Ro lay dién ap cho cuc Cq2 va cuc Bgs. R duge chon 1a mot bién trg dé chinh dién
thé ngd ra sao cho bang mot nira ngudn (Ys+Vee) khi can chinh may.
Ri1 ldy dong Ir cho Q.
Co, Rio loai bo duong hdi tiép nghich trén Ry dé ting do loi cho Q2. Po loi tir Q2
dén nga ra Loa duoc xac dinh boi Riy, Ry 1a:

KF=1+&= 1+@=50

Ry 47

Rs, Cs ¢6 1ap va cip ngudn cho cuc Bao.

Qs khuéch dai cong sudt nhé tin hiéu, trong do:
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+

+

+

+

+

Ris // Ci2 14y dong Ik va ting d6 1oi cho Q.

C1o chéng dao dong tu kich phat sinh ¢ Q.

D1, D2, Rus ldy dién ap phan cuc 6n dinh cho BEqs, Qs, Qs, Q.

Ri2, Ri3, Ci1 mach ty ct.

Q., Qs transistor bo phu céng sudt nhé.

Qs, Q7 transistor bo phu céng sudt lon. Trong do:

Ris = Ri7 (khoang vai trim Q) cip dong cho Q4, Qs va tao ap phan cuc cho BE qs
va BEq7.

Ris = Rio (duéi 1Q, vai Walt) 1ay dong tin hiéu 16n cho Qs, Q1.

Ci4, R2o mach loc Zobel c6 tinh dung khang dé can bang tai 1a Loa c6 tinh cam
khang nham muc dich can béng tai & moi tan so tin hiéu.

Ciz tura Loa.

4.5 Nguyén ly hoat djng:

Tin hi¢u tr Volume dua vao cuc Bgi duoc Qg khuéch dai va léy ra tai cuc C dé dua

tiép vao cuc Bq2 qua tu Cs4. Tai cuc Cqa ta léy duoc tin hiéu c6 bién do 16n dua vao cuc

Bos, néu tin hiéu tai Bos la:

Ban ky duong Q3 dan manh, tai cuc Cqs ta léy duogc tin hi€éu ban ky am dua vao cuc
B4, Qs. Qs, Q7 dugc phan cyc thuan nén dan manh lam ty Ci3 xa dong qua Loa qua
Q7 tao dong luc lam hut mang Loa. Lic nay Bqs, Qs bi phan cyc nghich nén ngung
dan.

Ban ky am Q3 dan yéu, tai cuc Cqs ta léy duoc tin hi¢u ban ky duong dua vao cuc
B4, Bos. Q4, Qs duoc phan cuc thusn nén dan manh lam tu Ci3 nap dong qua Loa
qua Qs tao dong luc 1am ddy mang Loa. Lic nay Bos, Q7 bi phan cuc nghich nén
ngung dan.

Nhu vay mang Loa dugc kéo ddy 1am rung mang Loa va phat ra 4m thanh theo tan

sO tin hiéu.
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BAI 4: MACH KHUECH PAI OCL
(OUTPUT CAPACITOR LESS)

1. PAI CUONG:
% Ampli OCL dugc cdp ngudn ddi xing, nén dién thé ngd ra Loa bang 0V.
< Do d6 duoc ghép truc tiép véi Loa ma khong dung tu, nén goi 1a OCL (OCL: Output
Capacitor Less).
% V& mic ly thuyét, cong suit ra Loa (Po) ciia Ampli OCL dugc tinh theo hé thirc:
_ Ve’

2R,

Fy

< Trén thyc té do hiéu sudt (m) ciia Amplifier kiéu kéo day chi dat dugc 78%
(n=Po/Pi=0,78 = 0,8), trong d6 c6 22% nang luong bi ton that dudi dang nhiét do
transistor cong suét khi hoat dong bi nong, do d6 cong suét thuc té (Pott) cua Amplifier
ké ca hiéu suit sé la:

V.2 0,4V,
cc X 0,78 ~ cc

Pyt = — ~
ott ZRL RL

% Néu chon trudc dién trd tai ctia Loa (Rr) va cong suét thuc té (Pox) ciia Amplifier. Hé

thirc trén cho biét phai chon ngudn cung cip Ve dé thoa diéu kién trén nhu sau:

% Thi du: dé c6 cong suét ra thuc té cuia Amplifier 12 Pott=100w, st dung Loa RL = 8Q.
Ta phai chon ngudn cung cp Ve la:
Vo - 100W x 80 A5V
cc = 0.4 ~

< Dé nang cao chat luong 4m thanh va ting tinh chong nhiéu cho mach, & ngd vao

Amplifier OCL nguoi ta thuong dung kiéu mach khuéch dai vi sai.
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2. MACH DIEN AMPLIFIER DUNG TRANSISTOR
2.1.1 Mach dién:

Inlo

In2
Mach khuéch dai vi sai kinh di€n Mach khuéch dai vi sai bi€h ddi

2.1.2 Phan tich mach dién:

*

X/
‘0

X/

Mach kinh dién:
Trong mach khuéch dai kinh dién nguoi ta ding 2 transistor c¢6 dic tinh gidng nhau

cung loai ldy dong chung qua Re.

Do Re1 = Re2, 1 =2 — Ip1 = Iz, Ie1 = Ik, Ic1 = Ica.

Khi chon Rci = Rez nén Iace chua c6 tin hiéu vao hai cuc Bqi va Bq2, dién thé nga

ra tai Cq1 va Cqz 12 Vci = Vo. Tai nga ra Ry khong c6 sy chénh 1€ch vé dién ap nén

khong c6 tin hiéu nga ra.

Khi cho hai tin hi¢u ddo pha vao mach:

o Ban ky duong dit vao Boi, Qi1 din manh, Ici ting qua Rci nén Ve giam.

o Ban ky am dit vao B, Q2 dan yéu, Ic» giam qua Rea nén Vs ting.
= Tai nga ra cuc C; va cuc Cz ¢6 su chénh léch vé ap nén c6 dong tin hiéu qua
R chay tir cuc Cz qua cuc Ci.

Nguoc lai:

o Bén ky am dat vao Boi, Qi dan yéu, Ici giam qua Rci nén Ve tang.

o Ban ky duong dit vao Bqa, Q2 dan manh, Ic; ting qua Rca nén Ve giam.
= Tai nga ra cuc C; va cuc C> ¢6 su chénh léch vé ap nén c6 dong tin hiéu qua
Rt chay tir cuc Ci qua cuc Cs

Mach bién doi:
Trong mach nay tin hiéu dugc dua vao cuc Bgi, tin hi¢u lay ra tai cuc Cq1 ¢6 bién

d6 16n va dao pha so v6i tin hiéu ngd vao. Cuc Bgz ndi ¢ nga ra Ampli qua Ry tao
thanh dudng hoi tiép nghich lam giam do loi hdi tiép ngich & Q1, Qu. Do d6 ngudi
ta loai bo duong hoi tiép nghich xudng MASS bang tu Cr, Rr2 dé ting do loi cho
Q1, Qa.

Do loi hoi tiép nghich ctia mach 13: K = % = 2& +1
i F2
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BAI5: MACH AM SAC
1. MACH AM SAC BAXANDALL THU PONG DUNG TRANSISTOR
1.1 Mach dién

Rc
1M
Cin Ry
© 9 +
181
In 1uF Q1 c1815
i
0 Oout
RE 220 I
e ‘ —1
BASS TREBLE VOLUME =

1.2 Phan tich mach dién
- Qu : transistor tién khuéch dai (pre.Amp) c6 nhiém vu khuéch dai nang cao bién do
dién thé tin hiéu ngo vao.
- Cin: tu lién lac truyén tin hiéu léy tur nguén am thanh tir bén ngoai vao cuc Bo:.
- Rg: cap dong Ik cho transistor Q1 hoat dong.
- Rs: lay dién thé tir cuc C cap cho cuc B. Rp con tao thanh dudng hi tiép nghich cho
mach.
- Co: tu lién lac tmyén tin hiéu léy ra tir cuc Cq1 dé dua vao mach am séc.
- Ry, VRy, Ry, C3, Cy4: tao thanh mach loc tan sb thép (Bass).
- C1, VR, Cz: tao thanh mach loc tan sb cao (Treble).
- VRs la bién trd chinh am luong (Volume).
- Mach Baxandall b6 tri R, C theo nguyén tic nhu sau:
o RixCi=RoxCy voi Ri = 10R2, C2 = 10C;.
o RixC3=RoxC4 v6i Cs=10C3
o R3=5K6 — 22K: can bang tin hiéu giita Bass va Treble.
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1.3 Nguyén ly hoat dong:
Khi cho tin hiéu 4m thanh 14y tir cuc Cqi dd dugc khuéch dai cho bién d6 dién thé du
16n vao mach am sac, tin hi¢u nay duoc dan vao 2 mach loc Bass va Treble nhu sau:
1.3.1 Mach Bass:
- Tin hiéu tan sb thép duoc dan vao mach loc qua Ry, VR, Rs.
- Tin hiéu tan s6 cao dugc dan xuéng MASS qua Cs, C4, Ro.

a) Khi chinh VR & vi tri A:

Ta c6 mach tuong duong:

+ Dbi voi tin hiéu tan sb thap (f,) thi:

( VR; + R,
Ry +VR; + R,

(o]

101
)XVi:mXViZOJ()XVi

+ Nhu vay khi VR; & A thi tin hi¢u tan s thap lay ra

co bién d 16n nhat.

b) Khi chinh VR1 ¢ vi tri B:

Ta c6 mach tuong duong:

+ Pdi véi tin hiéu tan sb thap (f;) thi:

R,
V"=<R1+VR1+R2>XVi
1
“10+100+1

+ Nhu vay khi VR1 & B tin hiéu tan sb thap 14y ra co

Vi = 0,01 X Vi

bién d6 nhé nhat.
1.3.2 Mach Treble:
- Dbi véi tin hiéu tan sb thé.p C1, C2 dugc xem nhu mach hé do Xc1, Xca rat 16n.
- Dbi véi tin hiéu tan sb cao C1, VR, C; duge xem ciu phan thé AC.

- O tan sd cao fc=20KHz. Mach Treble c6 tac dung tuong duong nhu & mach Bass

- O A tin hiéu léy ra ¢6 bién do ra 16n nhit: Vo ~ 0,9 V.
- O B tin hiéu ldy ra c6 bién d6 nho nhét: V, =~ 0,01Vi.
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2. MACH AM SAC BAXANDALL TiCH CUC DUNG IC
2.1 Mach dién dung 3 IC
- So d6 mach- trang 3.
2.2 Phan tich mach dién:
a) Mach Bass:

15K |, —0 YV,

1
2TXfXCq
c6 tri 6 nho nén bi hdi tiép nghich manh qua dién tré hoi tiép 1a R2 lam d6 loi & tan
s6 cao bi lam suy yéu = C1, R2 c6 tac dung lam yéu tin hiéu tan s cao (fc) trong

- O tan s6 cao fc = 20KHz, C; =223p = Xy = = 365Q. Dung khang Xci

mach Bass.
- Khi chinh VRI ¢ A: ta c6 mach twong dwong:

Ry A YVRi B R

15K l/

e Rr=VR;+R>=100KQ + 15KQ = 115KQ.
e Ri=R;=15KQ.
V, Re 115KQ

F7v. R, 15KQ
- Khi chinh VR, 0 B: ta c6 mach twong dwong:

77 - V, =77%xV,

Rl A VRi g R2

15K

e Re=R;=15KQ
e Ri=VR;+Ri=100KQ + 15KQ = 1 15KQ
V, Rp 15KQ
KF = —_—=—— =
V, R, 115KQ
- Nhu vay khi chinh VR1 & A thi d6 loi tan s6 thap ting 16n nhét, di chuyén vé B thi
d6 loi tan s6 thap bi giam nho nht.
b) Mach Treble:

=013 > 1, =013 x V;

Trang 19/50



Bai 5: Mach am sac

- O tan s6 thap fi= 100Hz, Cs =222 = X5 =

1

——— ~ 724KQ rét16n duoc xem
2TX fXCs

nhu mach hé nén tin hiéu tan s6 thap khong qua dugc Cs.
1
27TXfXC4

- O tan s6 cao f, = 20KHz, C4 =100p = X, = ~ 80K() va song song vdi

VR3 nén Xcs // VR3 = VR3 //=45k.
- Khi chinh VR3 6 A: Ta c6 mach twong dwong

VRs//
Ri A 45K g Rs
Vi
1K8 X 1K8
cs
Do .

e Rr=VR3//+R8=45K + 1k8 =46,8K
e Ri=R7;=1K8
e Kr=Vo/Vi=Rr/Ri=46,8/1,8=26—>Vo=26Vi

V, Ry 468K
Kp===L=—""=126 >V =26xV,
V, R, 1K8

- Khi chinh VR3 ¢ B: Ta c6 mach twong dwong

VR3//
R7 A 4K g g8

Vi O
> oV,

Xcs

e Rr=R8=1K8

e Ri=VR3+R7=45K + IK8 = 46,8K

V, Rr 1K8

KF = = — = —

V, R, 68K

- Nhu vay khi chinh VR3 & A thi d6 loi tan s cao (fc) ting 16n nhat, di chuyén vé B

= 0,038 > V, = 0,038 x V,

thi d6 loi fc giam nho nhat.
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¢) Mach Midrange:

1
2TXfXCy

~ 34KQ

- O tan s6 tiéng trung £, = 1KHz, C2 =472p = X, =

— VR // Xc2 = 100K // 34K — VR2//=25K

- Trong mach loc gém R6, C3 do Rg = 27K ¢6 trj s 16n nén co tac dung can tr& ddi
v6i tin hiéu tin s6 cao ¢ bién do yéu. Nguoc lai C3 =103p c6 tri s6 nho nén Xcs rit
16n d6i véi tin hiéu tan s thap nén khong cho tin hiéu tan sé thap qua. Do d6 mach
Re, Cs chi ¢6 tac dung cho tan s trung i, =1KHz di qua.

- Khi chinh VR; ¢ A: ta c6 mach twong duwong

Rs A VRo// B Rs
V.

1

6KS8 25K

6K8
N v
V’

e Rf=Rs+ VR2//=6K8 + 25K =31K8
e R;=R4=6KS8

Ke=ve—Br 46 Ly —aexy
—_——_— = — = —_ ] .
VTR o T MR

- Khi chinh VR: ¢ B: ta c6 mach twong duwong

VRo//
Re o 25K g Rs

6K8 6K8

e Rr=R5=6,8k
e Ri=R4+ VR2//=6, 8k +25k=31, 8k

Ke=ve=5r 0o Ly —02xy
—_——_— = —— = —_ ] .
TV TR o T e

- Nhu vay khi chinh VR & A thi d6 loi tin s6 trung fi ting 16n nhét, di chuyén vé B

thi d6 19i fm giam dan va nho nhét 13 ¢ B.
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3. TAILIEU THAM KHAO

3.1 Mach am sac hoi tiép nghich dung transistor
3.1.1 Mach dién

+Vce=6-12v

ouT

%2

|
100k
= TREBLE 103

- Trong mach: Q1 lam nhiém vu tién khuéch dai tang bién do tin hi¢u nga vao. Q2

khuéch dai hoi tiép nghich d6i véi tin hiéu Bass-Treble
3.1.2 Phdn tich mach dién:

a) Xeét mach Bass: ta c6 mach tuong dugng nhu sau:

- Tu Ci, Cr tu lién lac co6 gia tr1 16n nén Xc c6 gia tri nhé duge xem nhu ndi tat dbi
véi tan sb thép. Tu C3, C4 bi hoi tiép nghich dbi voi tan sb cao, nén khong co6 tac
dung trong mach Bass.

- Khi chinh VRI ¢ A: ta c6 mach twong dwong:

Ri A VRi B R
Vi O \\\—4 VO
10K | 100k IK

Q,

e Rr=VR;+R;=100K + 1K =101K

e Ri=R;=IK
Ke=ve =50 _ 101 &y =101 xV,
- — = — = - — .
TV, TR ° :

e Nhu vay VRI & A ta ldy duoc tin hiéu tan s thap véi bién d6 16n.
- Khi chinh VR ¢ B: Ta co mach twong dwong nhw sau:

R VR B R
V, O AM—e A v

1 o

10K 100K | IK

Q,
e RFr=Ry=1K
e Ri=VR;+R;=101K
K, =22 2 BF 001 5 v =001 xV
= — = —= rd = X .
F Vl Rl ) o Y L

e Nhu viy VR, ¢ B ta ldy duoc tin hiéu tdn s thap véi bién d6 nho.
b) Xét mach Treble:
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- Khi chinh VR2 ¢ A:
o O tan sb cao fc = 20KHz, Cr, C; ¢6 tri s6 16n nén Xcr, Xc1 rat nho duoc xem

nhu ndi tit.
o O tan s6 cao fc=20KHz, Xc1 = 10K, Xc2 = 1K.
- Khi VRI o vi tri A: ta c6 mach twong dwong:

Xci A VR2 B X2
V. 0o—A\W— \4

1 o

10K | 100k 1K
Q,

Ry=VR; + X2 = 100K + 1K = 101K.
e Ri=Xc1=1K.
e Kp=22="L=101 - V,=101xV,

i i
e Viy VR, 6 A ta liy ra duoc tin hiéu fc véi bién d6 16n nhat.
- Khi chinh VR2 ¢ B, ta c6 mach twong duong:
Xc1 A VR2 B Xc2
Vi O—> \N\N——AANN\— VO
10K 100K | IK

Q,

e Rr=Xrm=1K.
e Ri=VRy+ X2 =101K.

o K,=2=2-0015 1y =001xV,
Vi R;

Nhu vay khi VR, ¢ B tin hi€u tan s0 cao c6 bién do rat nho

3.2 Mach 4m sic hdi tiép nghich dung IC
Mach dién:

10k
Cl R3
o—) fn—e—2 1 RS
+
In 1ur RI1 3 10k
K R2
= 22k
LM 324
R9
1k5 A 1 B 1k5 22
R7 VR2 100k R8 =

TREBLE
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BAI 6: Mach khuéch dai BTL

(BRIDGE TRANSISTOR LINE OUT)
Amplifier BTL 1a 1 loai Amplifier dugc ghép boi 2 Amplifier c6 két cdu mach gidng

nhau nhu 2 Ampli OTL hoac OCL. Vé mit céu triic mach dién & tﬁng cong suét 16n kéo
day, ta c6 thé xem Amp BTL nhu 2 cau transistor c6 dién thé can bang nhau.
1. SO PO KHOI

@,waag@_
1 ]

5 KEO DAY =/

. A | KmpAI
N pAo PHA [

A | KbDAI A
¥ |KEODPAY2 v

2. PHAN TiCH SO PO KHOI:

Tang khuéch dai dao pha ding dé tao ra 2 tin hiéu c6 bién d6 bang nhau va ngugc chiéu
dé cung cip 1én ting khuéch dai kéo day. Tang khuéch dai kéo day chinh 13 mach khuéch
dai cong suét nhan tin hiéu vao c6 bién d6 nho va khuéch dai dang kéo déy cho tin hiéu ra
c6 cong suit da 16n.

3. NGUYEN LY HOAT PONG
+Vee
]

‘
(E‘_Jg l‘_ T' - i'l. LIﬂ_;Q3

TS S

QE‘L_—_[IJ:' o '[E}Q“

-

- Tin hiéu dua vao hai mach khuéch dai kéo-déy phai 1a tin hiéu ddo pha va c6 bién do
bang nhau:

= Néu tin hiéu vao IN1 1a ban ky duong thi IN2 13 ban ky am, Q1, Qa4 phan cuc thuan,
Qs phan cuc nghich. Qi, Qs dan cap dong qua Rp vé nguén tao dong luc lam déy
mang Loa.

» Néu tin hiéu vao IN1 1a ban ky am thi IN2 1a ban ky duong, Q2, Q3 phan cuc thuan,
Q1, Q4 bi phan cuc nghich. Q2, Q3 din cip dong nguge qua Rr vé ngudn tao dong
lyc lam hut mang Loa.

- Néu Ampli BTL dugc cap ngudn don thi:

* Piéndpraloa :Vo= Ve

Vec?
2R’
- Néu Ampli BTL dugc cap ngudn doi thi:

* Piéndpraloa :V,=2Vcc

2Vec?
Rj, )

= Cong suatra Loala: P, =

» Cong suitra Loala: P, =
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- Muc dich va v nghia:

Ampli ghép BTL nham muyc dich ting cao cong suat ra Loa khi sir dung voi dién thé

thip hodc dung cho cic Ampli c6 cong suat rat 16n tir S00W dén vai nghin W.

4. PHAN TiCH:
4.1 Amplifier BTL ding ngudn don:

Q1 la transistor khuéch dai tao ra hai tin hiéu dao pha le‘iy tai C va E c6 bién do gﬁn
béng nhau, hai tin hiéu nay dugc dua vao hai Ampli OTL qua hai tu lién lac Co:1 va
Coo. Tai ngi ra hai Ampli OTL ta lay dugc hai tin hiéu déo pha bién d6 16n dé lam

rung mang Loa.

4.2 Amplifier BTL dung ngudn doi:

Q21, Q22 12 2 transistor khuéch dai vi sai dugc cAp dong hiang boi transistor Q23 thong
qua Ros, Ro.

Khi chua cho tin hiéu vao mach khuéch dai vi sai, Qa1, Q22 hoat dong vai dong béng
nhau do R22 = Ra4 = 39k. Ta ¢6 I = Iz, Ie1 = k2, Ic1 = Ica. Luc nay tai cuc Caqai,
Cao22 s& ¢ dién thé bang nhau do Raz = Ras = 5k6.

Khi cho tin hi€u vao cuc Bqai, lic nay cuc Bq22 duoc néi MASS AC qua tu Caa.
Néu tin hiéu vao la:

Ban ky duong: Q21 dan manh, dong Ic; ting khi qua Ra» tao ra dién thé tin hiéu la
ban ky am. Luc nay Q2 s& dan yéu, dong Ic» gidm 1 luong dung bang luong ting &
cuc Boai nén tai cuc Cozz sé 6 tin hidu nguoc pha 1 ban ky duong va bang nhau so
voi cuc Cqoi.

Ban ky am: Q21 dan yéu, dong Ic1 gidm khi qua R tao ra dién thé tin hiéu 13 ban ky
duong. Luc niy Q2 s& ddn manh, dong Ic» ting 1 lugng dung bang luong gidm &
cuc Bq21 nén tai cuc Cqz2 s€ c6 tin hi¢u nguoc pha la ban ky am va bz"mg nhau so
voi cuc Cqai

Nhu vay tai cuc Cqo1 va Q22 ta léy duogc hai tin hiéu ddo pha c6 bién do béng nhau
dé dua vao hai Ampli OCL qua tu C2» va Ca3. Tai ng ra hai Ampli OCL ta ldy dugc

hai tin hiéu déo pha dugc khuéch dai cho bién do 16n dé lam rung mang Loa.

5. PHUONG PHAP SUA CHUA:
- Nguyén tic stra chita Ampli BTL 13 tach riéng timg phan Ampli chua ghép BTL va

xem xét Ampli nay cé cdu tao mach 1a kiéu gi (OTL hodc OCL) sau d6 tién hanh
stra chita Ampli theo kiéu da biét.

Sau khi ng ra hai Ampli c6 dién ap bang nhau, néu Amplifier chua hoat dong khi
ghép BTL véi nhau thi ta phai kiém tra lai mach khuéch dai dao pha.
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BAI 7: MACH KHUECH PAI IC
1. AMPLIFIER IC DUNG MACH OTL:

1000/16v +Voc=12v-20v

1—6]9 @gﬂ_(’ ]1onr1ev

lNL“:OﬂHG\f + :
—¢
lNR,_Juonev = :2 i
T g i
20nev L ’ s L

IC LA4440 gdm hai mach Ampli OTL dung ngudn don, trong do:

- Chan 2, 6 nhan hai tin hiéu nga vao hai kénh. Chan 1, 7 ¢6 tu 100pF/16V dan tin hiéu
hdi tiép nghich xudng MASS dé 1am tang do loi cho Ampli.

- Chéan 12, 13 va 9, 10 c¢6 tu 100pF/16v 1a tu ty ctr 1am ting do loi cho ting cong suat
16m bén trong IC.

- Chéan 12 va 10 dung dé dan tin hiéu ra Loa qua tu 1000uF/16V. Tai day c6 mach loc
Zobel gdm ty 104 va R = 4,7.

- Chén 5 1a chan 6n 4p ngudn cac tang khuéch dai bén trong IC.

- Chan 11 1a chén cdp ngudn + Vee, chan 14 ndi MASS (-).

A e 5 ~ \ \ A 1 vec?
- Cong suat ra Loa cua IC phu thudc vao +Vcc va R qua hé thac: Pyyr = BCTC
L

- Khi cip ngudn cho IC néu ¢ ngi ra IC c6 dién ap 1a Vyyp = % thi IC tot.
2. AMPLIFIER IC GHEP BTL:
C6 hai kiéu ghép BTL:
2.1 Ghép BTL 6 ngo ra:
- Mach dién dung IC pPC1230.

d

8
12T @)
[fﬂ(] 1ocv1I 10

7

In

3

C =
100/16v
* )

mm% 6]? wa

100/16v

- Kiéu ghép nay nguoi ta 1dy mot phan tin hiéu ngi ra cia Ampli 1 qua cau phan thé
2k2 — 10 dé dua vao IN(-) ciia Amplifier 2 qua tu 47/16V trong d6 IN(+) ciia 2 duoc
ndi MASS. Tin hiéu dwa vao IN(-) ciia A2 duoc chon sao cho ¢ bién d6 gan bang
v6i tin hiéu dua vao IN(+) ctia Al. Do tin hiéu dwa vao IN(-) ctia A2 nén tin hiéu lay
ra s& bj dao pha va c6 bién do bang véi tin hiéu lay ra ctia Al. Nhu vdy tai hai nga ra
ctia hai Ampli ta s& c6 hai tin hiéu ngugc pha bién do bang nhau dua vao Loa dé 1am
rung mang Loa.
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. - : _
- Vi kiéu ghép BTL cong suat ra Loa ¢ IC dung v&i ngudn don la: Pyyp = Vz%
L
2
So voi Ampli OTL Ia; Poyy = -
L
- Véidiéu kién nguén Ve, R giéng nhau thi cong suat cta Ampli BTL tang gép 4 1an

so v&1 Ampli OTL.
2.2 Ghép BTL 6 nga vao:

- Mach dién dung IC LA4440
1000/16v +Vee=12v-20v

=B

T n—}_l :> ? 100/16v
% + Q‘D 1
C :
IN soriev e 12 1
22
3 8
[ - LP@: LA4440 wmeo,,
R C foorev | —1~> >
8 +

100/16v%

1
100/16v

- O kiéu ghép nay, ldy tin hiéu ¢ IN(-) ctiia A1 qua tu 100/16V va R = 100 c6 bién do
gan bang v6i IN(+) ctia Al. Tin hiéu nay dugc dua vao iIN(-) cia A2 qua tu 100/16V
trong d6 IN(+) ctia A2 dugce ndi MASS. Tai ngi ra ciia A2 ta 1y duoc tin hidu ngugc
pha so v6i tin hi¢u vao IN(-) voi bién d6 16n, Nhu vay tai hai nga ra hai cia hai Ampli
ta 1ay duoc hai tin hiéu ddo pha bién do 16n dua qua Loa dé 1am rung mang Loa.

- Kiéu ghép nay rat d& thyc hién ddi véi tat ca IC c6 hai Ampli bén trong.

3. AMPLI IC DUNG MACH OCL:

3.1 Mach cong suit nhé
Mach di¢n dung IC TDA2040:

.r.—H—O+20V

470/25v, D1A b o

R,
8/25w

E1 04

DIA= =
E1 00116y ¢ preepff—0-20v

e AT0/25v

12345

- IC duoc cip ngudn d6i & chan 5 va 3 qua 2 diode chdng cip dién nghich va dugc on
ap boi tu 470uF/25v.

- Ngo ra Loa ¢6 mach loc Zobel gém tu1l04 vaR=4,7

- Ngd vao chan 1 va 2 ¢ 2 dién tro 22k ding dé can bang dong 2 BJT bén trong IC.

- Chan 2 ¢6 tu 100uF va dién tro 680 dung dé loai bo dudng hdi tiép tir ngd ra Loa dua
vé qua 22k dé tang do loi cho mach.

- BJ loi dugce xéc dinh nhu sau: Kp = % +1

Vec?

- Cong suat Ampli dugc tinh nhu sau: Pyyr = Y.
L
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3.2 Mach cong suit l6m
3.2.1 Mach di¢n dung IC lai STK022/ 036

IC lai STK 022/036 Po=25w Vcc=%30v
T

o 1

+30v 19_0/25v

d &

100/16v

T T

TR stR022036 [P
£ 5

3.2.2 Phén tich :

Qi cip dong héng cho Q2, Q3, trong d6 D3, Rs mach on ap léy dién ap 6n dinh tur
nguon sau d6 nguon nay dugc cap cho Dy, D2, R4 dé 1dy ra dién ap ghim 4p cép cho
cuc Bgz. Nho tinh chét 1dy dién ap on dinh qua 2i 1an nén dién ap cuc Boi ¢6 tinh
on dinh rat cao. R3 cép dong cho Qi. Tin hi¢u dugc dua vao chan 8 dé di vao cuc
Baq, chan 9 dugce ndi MASS dé cap dién ap cho cuc Bqz thong qua Ri. Chan 7 ¢6 tu
va R ndi MASS d¢ loai bo dudng hoi tiép nghich trén Re & cuc Bos dé lam ting do
loi cho Ampli 1a: Ky = g—; +1

Tin hiéu 13y ra tai cuc Cq2 trén R, dugc cip cho BEq4 12 BJT cong suat nho tin hiéu
Ci chéng dao dong tu kich & Qu.

Qs, Qs, Ro, Rio, Ri1 léy dién 4p phan cuc 6n dinh cip cho BE tﬁng cong suat kéo
day.

R7, Rg 1a dién tro léy dién ap cho cuc Cqs. Tai day co6 chan 4 ndi vé chan 2 1a chan
ra Loa béng tu 100MF/25V la tu ty cur lam tang d6 1oi cho téng cong suét 16n.

Q7, Qs, Qo, Qio 13 tang cong suit kéo day trong do:

Ri2, Ri3 cép dong cho Q7, Qs 1a cap bd phu cong suét nho. Pién ap léy trén Rz, Ri3
dugc cap cho BEqo, va Boio 1 hai transistor cting loai ghép kiéu khong ddi xtng.
Ngudi ta bu khong ddi ximg bang Da. Ri4 1ay dong tin hiéu 16n cho Qo, Qio.

Chan 3, chan 1 duoc cép nguon doéi +Vec, -Vec.
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BAI8: MACH BAO VE LOA
1. PAI CUONG:
1.1 So dd khdi
+v8c MACH BAO VE LOA
" ey St
Amp. OCL T 0 o—
V"){O" " Sp
+Vee
Vee DO SAI

1.2 Phan tich so' d0 khoi:

- Ampli OCL thuong duoc ndi truc tiép véi Loa vi ngd ra c6 dién thé bang 0V, vi vay

- Nguyén ly hoat dong nhu sau:

rat d& bi dut khi Ampli bi hu hong, do d6 mach bao vé Loa thudng dugc ndi véi

Ampli OCL & ngd ra. Trong mach bao vé Loa thuong c6 cac phan sau:

+ Mach do sai ding dé nhan biét sy thay doi dién thé ngd ra & Ampli OCL.

+ Mach khuéch dai dong luc dung dé déng hodc ho tiép diém Relay dé ndi hodc ngat

tin hiéu tr ngd ra Ampli v6i Loa.

+ Khi ngd ra Ampli 1a OV thi mach do sai khong hoat dong, cuc B transistor khuéch

dai dong luc dugc cp dién 1am dong tiép diém Relay dé ndi ngd ra Ampli voi Loa.

+ Khi ngd ra Ampli c6 dién thé DC thi mach do sai hoat dong, cuc B transistor

khuéch dai dong luc khong duogc cp dién lam ho tiép diém Relay dé ngit ngd ra

Ampli v6i Loa.

2. MACH PIEN:

2.1

Mach bdo vé 1:

2.1.1 Mach dién:

So d6 mach trang 20.

2.1.2 Phdn tich:

Ri, Rz, R3ndi 2 ngo ra Ampli vao mach bao v€ Loa, d(“mg thoi con cé tac dung giam

tin hiéu ngd ra Ampli dua vao mach do sai.

C1, C; ndi tat thanh phan AC cta 2 Ampli xudng MASS dé tranh gy nhiéu cho

mach.

Q1, Q2, Qs la transistor trong mach do sai.

D1, C2 mach nan di¢n ban ky cap cho mach bao vé.
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2.1.3

R4, C4 ¢6 1ap va 6n ap ngudn cap cho Q1, Qa, Q3, Qu.

Rs ldy dién thé cho Cq1 két hop vdi Cs, R4, Ca tao thanh mach tré dé 1am cham thoi
gian cap dién cho Loa nham tranh tao tiéng “phup” & ngd ra Loa khi vira cdp dién
cho Ampli.

Re han dong cho Q.

R7 gidm dong Is cho Qs.

Q4, Qs tao thanh mach khuéch dai dong (ghép Darlington).

Rs gidm 4p trén cudn day Relay.

Ds // L chdng dién thé nghich trén cuén day L dé khong lam hu cudn day Relay va
danh thung méi ndi CEqs khi c6 dong cudn day Relay dot ngot.

Neguyén ly hoat dong:

Khi mach Ampli va bdo vé vira dugc cép dién, tu Cs, Cs nap dong qua R4, Rs. Phai

mat thoi gian thudng khoang vai gidy tu mai nap day cap dién vao cuc Bos, Q4 din

lam Q5 dan dong Icios qua cudn day L tao tir truong 1am dong tiép diém ndi nga ra

hai kénh Ampli (R-L) v6i hai Loa lic ndy Loa méi hoat dong. Nhd vay néu vira cap

dién cho Ampli ngd ra Ampli c6 dién thé thay d6i dot ngot, luc niy Bos chua c6

dién thé duong hodc cé ciing rat thip duéi 0, 6V do C4, Cs chua kip nap dién nén

dién thé DC & ngd ra Ampli khong dugce dua vao Loa nén tranh cho Loa phat ra

tiéng “phup”.

Khi ngd ra Ampli 12 0V, cuc Bqi khong cé dién thé Qi ngung dan, Vcig1 ting cao

cép cho cuc Bos, Q4 din 1am Qs dan. Dong Icigs qua cudn diy L tao ra tir trudng

lam dong tiép diém Relay ndi ngd ra Ampli vao Loa. Loa hoat ddng binh thudng.

Khi ngd ra Ampli ¢6 dién thé DC:

o Néu la dién thé duong: Qi dan manh 1am Vi giam thip bang OV dua vao cuc
Bos4 lam Qs ngung dan.

o Néu la dién thé 4m: Q> din manh lam Qs dan manh, Vs = Vg1 gidm thip bang
0V dua vao cuc Bos, Q4 ngung dan.

Nhu vay Qs ngung dan lam Qs ngung dan, khong c6 dong qua L nén tiép diém Relay

h¢, Loa khong duoc ndi vao nga ra Ampli. Loa dugc bao v¢ nén khong bi hu.

2.2 Mach bdo vé 2:
2.2.1 Mach dién:

so d6 mach trang 21.

2.2.2 Phdn tich:

D1, Ci mach nan dién ban ky cap cho mach bao vé.
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2.2.3

2.3
2.3.1

Ri, Rz néi 2 ngd ra Ampli vao mach bao vé Loa, dong thoi con c6 tac dung giam tin
hiéu ngd ra Ampli dua vao mach do sai.

D2, D3, D4, Ds léy dién DC tir ngd ra Ampli dua vao cuc Boi.

D2, D3, D4, Ds va Q tao thanh mach do sai.

C> ndi tat thanh phan AC ctia 2 Ampli xudng MASS dé tranh giy nhiéu cho mach.
C3, R3 mach thoi hang c6 tac dung 1am tr& thoi gian dong tiép diém Relay dé ndi
Loa vao ngd ra Ampli tranh tiéng phup & Loa khi vira cdp dién cho Ampli.

R4 gidm dong Ip/qs.

Rs giam ap trén cudn day Relay.

Ds chdng dién thé nghich phat sinh trén cudn day dé tranh 1am hu cudn day Relay
va danh thing méi ni CEqs khi ¢6 dong cudn day Relay thay doi dot ngot.

Neuyén ly hoat dong:

Khi mach Ampli va bao v€ vira duoc cép dién, tu C3 nap dong qua R3, phai mét
thoi gian t =5T = 5R3.C3 = 5. 0.1M.47MF = 2.35s, C3 nap ddy cap vao cuc B/Q2,
Q2 dan lam Q3 dan dong Ic5 qua cudn day L tao tir truong lam dong tiép diém nbi
ngd ra hai kénh Ampli (R- L) v&i hai Loa lac nay Loa méi hoat dong. Nho vy néu
vira cép dién cho Ampli nga ra Ampli c6 dién thé thay doi dot ngot, dién thé nay
khong duoc dua vao Loa nén tranh cho Loa phat ra tiéng phup.

Khi ngd ra Ampli 1a Ov: Liic nay cuc B/Q1 1a Ov, Q1 ngung dan, Vcl ting cao cip
vao cuc B/ Q2, Q2 dan 1am Q3 dan. Dong Ic3 qua cudn day tao tir trudng lam dong
tiép diém ndi ngd ra Ampli vao Loa, Loa hoat ddng binh thudng.

Khi ngi ra Ampli c6 volt DC: Néu dién thé ra Vo 1a duong: D4, D3 dan (néu dién
thé ra Vo 1a am: D2, D5 din) cip dong qua BE/QI1, Q1 din manh Vcl giam thp
bang Ov dua vao cuc B/ Q2. Q2 ngung dan lam Q3 ngung dan. Tiép diém ho Loa

khong duoc ndi vao nga ra Ampli. Loa dugc bao vé.
Mach bao vé 3:
Mach dién:

so d6 mach trang 22.

2.3.2 Phdén tich:

D1, C1 mach nin dién ban ky cép cho mach bao vé.

Ri, Rz, R3ndi 2 ngo ra Ampli vao mach bao vé Loa, déng thoi con c6 tac dung giam
tin hi¢u ngd ra Ampli dua vao mach do sai.

Da, D3, D4, Ds 1iy dién DC tir ngd ra Ampli dua vao cuc Bo.

D2, D3, D4, Ds va Qi tao thanh mach do sai.
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C> ndi tit thanh phan AC cia 2 Ampli xuébng MASS dé tranh gy nhidu cho mach.
Ca, R4, Rs mach thoi hing c6 tac dung lam tré thoi gian dong tiép diém Relay dé nbi
Loa vao ngd ra Ampli tranh tiéng “phup” & Loa khi vira cip dién cho Ampli.

Res han dong cho LED. R6, LED dung 1a mach deén bao Relay hoat dong.

R7 gidm ap trén cudn day Relay.

Ds giam &p vao cuc Bqo.

D chdng dién thé nghich phat sinh trén cudn dy dé tranh lam hu cudn day Relay
va danh thung mbi ndi CEqs khi c6 dong qua cudn day Relay thay d6i dot ngot.

2.3.3 Nguyén ly hoat dong:

- Khi mach Ampli va bao vé vira duogc cap dién, tu C4 nap dong qua cau phan thé R4,

R5, phai mat thoi gian khoang vai gidy, C4 nap day cap vao cuc B/ Q2, Q2 dan 1am

Q3 din dong Ic5 qua cudn day L tao tir truong lam dong tiép diém ndi ngi ra hai

kénh Ampli (R- L) v6i hai Loa luc nay Loa méi hoat dong. Nho vay néu vira cap

dién cho Ampli ngd ra Ampli c¢6 dién thé thay ddi dot ngot, dién thé nay khong dugc
dua vao Loa nén tranh cho Loa phat ra tiéng phup.

Khi ngd ra Ampli 1a O0V: Luc nay cuc Boi 12 0V, Q1 ngung dan, V¢ ting cao cip

vao cuc Bq qua Ds. Q2 dAn manh cap dong qua cho LED qua R bao cho biét mach

bao vé Loa hoat dong binh thuong, dong thoi con cap dién cudén diy Relay tao tir
truong lam dong tiép diém ndi ngd ra Ampli vao Loa, Loa hoat ddng binh thudng.

Khi ngd ra Ampli ¢6 dién thé DC:

o Néu dién thé ra (Vo) 1a duong: D4, D3 dan,

o Néu dién thé ra (Vo) 1a 4m: Da, Ds dan, cip dong qua BEqi, Qi ddn manh Vs
giam thap bang 0V dua vao cuc Boa. Q2 ngung dan, khong c6 dong cip cho mach
dén bao LED, LED tit bao cho biét Ampli bi hu hong. Pong thdi khong co dong
cap cho cudn day Relay lam tiép diém Relay ho, Loa khong dugc ndi vao ngd ra

Ampli. Loa duoc bao vé.

3. PHUONG PHAP SUA CHUA

Néu ngd ra Ampli c6 volt DC ma mach bao vé khong hoat dong ta tién hanh kiém
tra theo trinh tu sau:

o Kiém tra ngudn cip cho mach bao vé.

o Kiém tra transistor cong suit nho cap dong cho cudn day.

o Kiém tra cudn day va tiép diém Relay.
o

Kiém tra mach do sai.
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BAI 9: MACH MIXER - KARAOKE
1. MACH KHUECH PAI TIENG (MICROPHONE)
1.1 Mach dién
- So d6 mach trang 24
1.2 Phan tich
- Tin hiéu 13y tir Microphone duoc giam mot phan xuéng MASS qua 10K, tu 22pF.

Sau d6 dugce dan vao mach khuéch dai qua dién tré 100, tu lién lac 22puF dé vao cuc
Boi. Tai ddy c6 mach loc nhiéu tan sb cao xuéng MASS gém tu 102p, 470p, 102p.
Q1 dugc phan cuc cép dién DC hoat dong qua 24K, 1K8, 18K. Khi cim jack MIC
vao mach, luc nay cuc Bq2 dugc ndi MASS qua dién tr& 100, Q> dan manh, CEq
dong vai tro nhu 1 dién tré xoay chiéu nhé dé dan tin hiéu hoi tiép nghich tir cuc Eqi
xudng MASS qua ty 22pF, dién tro SK6, cong tac S1 & vi tri thuong dong. Khi cong
tdc S1 & vi tri hé tin hiéu hdi tiép nghich duoc dan xuéng MASS it hon qua tu 22pF,
dién tré 33K nén tin hiéu Microphone 13y ra nghe nhoé hon.

- Tin hiéu 1y ra tai cuc Cqi dugc dua tiép vao IC 1, khuéch dai ting bién do dién thé
véi dd loi duoc dinh bai dién tré hoi tiép 51K, 82p song song 51K tao hoi tiép nghich
chéng mach phat sinh dao dong tu kich tin s6 cao. Tu 82p & chan 5 va 6 cua IC tao
héi tiép thuan tang 1 phan d6 loi tan sb cao cho mach.

- Tin hi¢u l4y ra tai chan 7 ctia IC1p tiép tuc dua vao IC1a khuéch dai tang tong tré ngd
vao voi do loi Ky = % = 1. Dbi v6i tan sb cao, tu 682p dugc xem nhu ndi tat, lac nay
dién tr¢é 3K9 song song véi 10k nén s€ lam giam dg loi tan sd cao ctia mach 1a:

3K9 // 10K
r i B 10 \ I
- Tin hi¢u lay ra tai chan 1 ctua ICia dugc 1am gidm bién d§ qua cau phan the 3K3, 10K

= 0,28

sau d6 duge din vao mach am sic voi ICs, 1am mach khuéceh dai chon loc tan sd tiéng
1KHz (MID), tan sb duoc xac dinh boi tu 153p, 222p, dién trd 22K va ICsb duge xem
nhu mach loc tich cuec.
Mach am sic Equalizer trong mach Micro
Tén s6 f dwoc chon loc 13 1KHz twong tng véi gia tri cia Ci, Cz

ouT

Téng tré Z=0 6. tAn 56 f=1KHz

e
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1.2.1

1.2.2

Khi chinh VR o vitri B

® 1
IN ,| 3a ouTt

IN+ c6 VR gia tri 16n & ngd vao nén, tin hi¢u f vao mach 3a nhiéu nhat
IN- ¢6 Z = 0 nén tin hiéu hoi tiép nghich dugc dan hét xuéng MASS.
= Tin hiéu f dugc khuéch dai 16n nhét.

Khi chinh VR o vi tri C

C

ouT

IN+ : ¢6 Z=0 ndi MASS & ngo vao nén tin hi¢u khong dugc dua vao mach 3a

IN- : ¢6 VR gia tri 16n nén tin hiéu bi hdi tiép nghich nhiéu nhat

= Tin hi€u f khong duoc khuéch dai

Tin hiéu tiép tuc dugc din vao mach 4m sic Lo - Hi dung ICaa:

3K3, 3K3, 3K3, 683p, 683p bién trd 50K 1a mach loc tan sb thip (Lo)

153p, 472p, 1K, bién tré 50K 1a mach loc tan s6 cao (Hi)

Sau khi qua mach khuéch dai 4m sic, tin hiéu duoc dan vao mach khuéch dai tang
cuong dung ICs qua dién trd 220, tu lién lac 10uF. B9 1¢i cua ICs, dugc dinh boi

hé thte: K = % = 100.

Tin hiéu léy ra tai [C4a duoc dan vao bién tré Am luong VOL (10K), tai day co6 co
cau phan thé 39K, 6K8 dung dé liy 1 phan tin hiéu dua 1én mach dén bao gdm
transistor Qs, Q4, LED, tu 22uF, 15K. Mach hoat dong nhu sau:

Khi khong cé tin hiéu Qs ngung dan, dién thé tai cuc Cos tang 1am Qg4 din manh,
dién thé tai cuc Cos giam thép khong c6 du cép cho LED hoat dong, LED tat.

Khi c6 tin hiéu 16n s& 1am cho Qs din manh, dién thé tai cuc Cqs gidm thap lam Q4
ngung dan, dién thé tai cuc Cos ting cao 1am LED sang.

Tin hi¢u léy ra tai chan gitra VOL dugc dua vao ICz, khuéch dai véi do loi duogc xéac
dinh dugc dinh bo1 hé thac Ky = % + 1 = 4 Tin hi€u nay dugc gidm bién do qua
220, 2K4 dé vao bién tré can bang BAL 1a bién trg d6i dé tach 1 tin hiéu thanh 2 tin
hi¢u dua ra 2 kénh qua 2 dién tré cach ly 22K vao tram 4 va 5. Tin hi¢u con dugc
dua vao bién tré ECHO VR; qua dién tré 22 dé vao tram 7 dé dén mach khuéch dai

tiéng vang ECHO.
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e Tin hiéu léy ra tai tai IC2, cOn duge dua vao chan 6 caa ICap dé khuéceh dai va léy ra

tai chan 7 qua tu 10uF, di¢n tr¢ 22K dé dua ra tram 6 dan ra ngoai so sanh voi tin
hiéu nhac 1am mach chdm diém khi dung dé hat Karaoke.

1.3 Cac hu héng va phuwong phap sira chira

1.3.1

1.3.2

1.3.3

1.3.4

1.3.5

1.3.6

Microphone 1 c¢é tiéng tot, Microphone 2 mit tiéng

Kiém tra: ngudn cip dién ¢ chan 8 IC ¢6 +12V. Chan 4 c6 -12V.

+ Tai chan 1, 2, 3 IC do c6 dién thé OV.

+ Taichan 5, 6, 7 cta IC c6 dién thé duong hodc am

Két luan: IC c6 2 kénh khuéch dai; kénh 1a hoat dong t6t, kénh con lai 1b bi hu
Microphone 1 tiéng 1on bi ré, Microphone 2 tiéng lén nghe tét

Kiém tra: tai kénh 1 cua IC 1 dung dé khuéch dai cho Microphone, khi do c6:

+ Chan2va3§ICla0V.

+ Chan1¢ ICla2V.

+ Do tai chan 1 va 2 bang ohm ké c6 s6 Q 16n hon so voi chan 6 va 7.

Két luan: hé Rr hoi tiép nghich tir chan 1 vé chan 2.

Tieng bi ré va kéu nho

Nguyén nhén: céc téng khuéch dai thuong lién lac v&i nhau béng tu (1-10uF) cac tu
nay lau ngay sir dung bi ri, gdy méo tin hiéu dong thoi lam léch dién thé DC giira
cac tang khuéch dai

Phuong phap stra chita: Hut céc tu lién lac ra ngoai, do kiém tra va thay thé vao tu

tuong duong loai tot.

Microphone 1 tiéng nghe tét nhung nhé hon Microphone 2

Nguyén nhan: cac tu lién lac bi kho (giam tri s6) lam ting dung khang Xc nén lam
giam bién do tin hiéu vao cac ting sau

Phuong phap stra chira: do cac tu lién lac trén mach dién, néu tu ndo c6 hién tuong
kim 1én it hon, ta ldy ra kiém tra va thay méi tu twong duong.

Chinh cdc bien tro am sac co tieng kéu rot ret

Nguyén nhan: khi sir dung may viéc chinh cac bién trd nhi€u lan s€ tao ra cac 16p
bui than bam trén bé mat cua bién tro
Phuong phap sura chita: dung con hodc RP7 xit vao cac khe hd cua bién tré va diéu

chinh qua lai nhiéu 1an dé 1am roi bui bam trén 16p than, may hat sé khong con tiéng
kéu rot ret

Chinh bién tré ém sic doi liic bi mat tiéng

Nguyén nhan: cac bién trd bi mon khong déu tiép xuc khong tot
Phuong phap stra chira: thay méi bién tré c6 cung tri s6 ban dau
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2. MACH KHUECH PAI TIENG VANG ECHO

2.1 Daicuong

2.1.1

Mach tao tiéng vang la 1 té hop gom 4 IC:

IC;: 13 IC khuéch dai Op-Amp duoc ding lam khuéch dai so sanh.

IC2: 14 IC s6 nhu TC4069, HD7400, HD74624.....duoc dung dé tao xung c6 chu ky
thay d6i khi chinh bién tré VR goi 12 bién tr¢ 1am tré (Delay).

IC3: dung dé bién ddi tin hidu 4m thanh (Analog) thanh tin hidu s6 (Digital), sau khi
duogc 1am tré v6i 1 thoi gian an dinh va luu vao bd nhd, tin hiu nay lai duoc bién
ddi nguoc lai thanh tin hi¢u nghe dugc 1a Analog

IC4: 1a IC nhé RAM (Random Access Memory) ¢ dung luong nhé tir 64K dén
256KBit

2.1.2 Nguyénly hoat dong cua mach nhw sau:

1N i =
; 472 -
(T i.'ul' e S VR { DELAY )
e T - 48V
= W Feed bagk SW . = — o
o Tk |
ouur L] &3
iIci] g5 oS
+5Y 1,1 1 |l
il ) I ) | kI &)
r 3
4K Wt ¥ L l l P
ikl o | [DELAY
4K’ SELECT
ap: v, LPF 1 0Ol T
E AT TEMOGLILATOR AT TEMOELAFUR U )+
s v
EI MAIN CONTROL LOGIC t—
AR 1l o
= x =
- ‘ READVWRITE E'E.lr\TR[}L] | COLUMN/ROW ADDRESS ENCODER J
el
= e | ﬁ L
l r ¥ F
I OUTPUT BUFFER |’—| ADDRESS OUTPUT BUFFER I
l k. A L 4 F L
(L (@ G si o) @ ® @ W ) 3 3 @ 19 (07 (%
o ! - sy = - S5
T ONORONONONONG CS‘ O.00F  0.TuF
R NE DWW RAS AD AT AL Vo ;
INd a4 104 Gk bt - h./\Mq hJT'lh.Llﬁ-t'l
45V GNOD CAS O A6 A3 AS

Eadgagaas
Tin hiéu tiéng duoc dan vao tu lién lac 1uF va giam bién d6 qua 33K dé vao bo loc
diy thong thip LPF1 & chan 28 cuia ICs. Tin hiéu ly ra & chan 27 qua R = 2K2, tu
lién lac 4, 7 pF vao ICz lam nhiém vy khuéch dai so sanh v6i mirc chuén & chan 24
ciia IC3 dua 1én qua 10K, 47pF. Chan 26 cia IC; bién ddi tin hiéu 4m thanh
(Analog) thanh tin hiéu sb (Digital) boi mach AMDI1 dua 1én IN+ cta ICa. Két qua

so sanh & ngi ra IC, dugc dua vao chan 19 cua ICs tao chic ning dbi xir 1y véi tin
hiéu sd. Sau khi xtr 1y xong b1 mach Main Control logic, tin hi¢u dugc dua ra mach
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bién d6i thanh tin hiéu Am thanh Analog boi mach AMD?2 va qua tu lién lac 0,47pF
dé vao mach khuéch dai LPF2 dé léy ra tai chan 34 hoac chan 35 cua IC;s.

Chan 21, 20, 18 cta ICs ¢6 cac contac SL, Sm, Ss duge ndi ra ngoai dung dé thay
d6i thoi gian 1am tré (Delay) tiéng vang ¢ 3 mirc: 100ms, 150ms, 200ms

IC; tao thanh mach dao dong tao xung voi tan sd c6 thé thay ddi duoc khi chinh
bién tré chinh Delay dé lam cho tiéng vang (ECHO) nhanh hodc cham. Tin hiéu nay
dugc dua vao IC; tai chan 22 hodc chan 23 dé vao mach Main Control logic dung
dé xtr 1y voi tin hiéu sé.

IC4 1a IC nhé c6 dung lugng nhd 64Kbit. Dia chi nhd duge dua 1én IC3 bdi mach
Out put BuFfer va Address Out put BuFfer va sau d6 duoc ma hoa dé 1én mach
Main Control logic dung dé xir 1y véi tin hiéu sb.

2.2 Mach dién

23

So @6 mach trang 25)

Phéan tich mach dién
Tin hiéu léy tr Microphone ¢ tram 7 duoc gidm bién dd qua dién trd 22K, tai day co
mach bu tn sé cao gdm 222p, 4K7 sau d6 qua tu lién lac 10uF vao ICs, khuéch dai
voi:
o Do loi tn s6 thép la: k, = 8K _3
22k
68k 68
= = =17
22k //4kT 3k9
Tu 47p song song 68K chéng mach phat sinh dao dong ty kich tan sé cao.
Tin hiéu léy ra tir IC duge dan vao loc mach am sic tich cuc dung ICsp, trong do:
o 3K3, 683p, 3K3, 683p, 3K3, bién tro 50K 14 loc tan sb thap (Lo)
o 153p, 1K, 682p, bién tré 50K 1a loc tan sb cao (Hi)

o DO loitan so cao la: K

- Tin hiéu nay s€ dugc lam bién d¢ va bu tin hiéu tan sd cao gém 47K song song 100p.

Sau d6 duoc din vao mach tao tiéng vang (ECHO) véi ngd vao 1a chan 28 cua IC; dé
bién d6i thanh tin hiéu ky thuat sé Digital. Sau khi dugc khuéch dai so sanh boi IC,
duoc luu vao bo nhd nho ICs, tan sb 1ap lai tiéng vang Delay nho IC; thong qua viée
chinh bién tré Repeat 50K. Tin hiéu ldy ra dudi dang nghe duoc 13 twong tu Analog
& chan 34 s& duge vao ICa khuéceh dai tang bién do voi do loi duge xac dinh boi hé¢
thirc K, = ¢ __
10k + 1k

Tin hiéu nay s& duoc dan vao bién tro diéu chinh tiéng vang (ECHO) 50K qua 10pF,
dién tré 100. Tai diém gitra cua bién tro nay, tin hi¢u dugc tach thanh 2 duong tin
hiéu qua 2 mach khuéch dai dung ICb, IC1, lam ting tong trd ngd vao véi do loi

gidng nhau la: K, = % = 1. Khi cong tic S1 & vi tri ho (off). Khi cong tic S1 6 vi

tri dong (on), 1 trong 2 tin hidu nay duoc dua qua ICa, dé khuéch dai ting cuong voi

100k

d6 loi duoc x4c dinh béi hé thie: X, = — 1,47 nén tin hiéu tiéng kém theo tiéng

vang (ECHO) nghe that sinh d6ng, manh mé khi 14y ra ¢ tram 4 va 5.
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2.4 Cac hu hong va phuong phap stra chira
- Mach tao tiéng vang su dung to hop 4 IC (ICy, ICy, IC3, ICs) cAu thanh, do d6 chi can
1 trong 4 IC néu trén bi hu thi mach tao tiéng vang s& bi hong giy ra hién tuong mat
tiéng vang hodc c6 tiéng vang gy nhidu 6n 16n.
- O trang thai t5t IC M50195 (BL 0306) c6 dién thé tai cac chan nhu sau:

- M WO~ o
L 0 B B B B B | C LR ]
oS 0k N o ~—~M~w< o0 ™o
22 awlTag3dxs<I2=z00
=02 o [CERS
1
—_—— — — — —— — - o~ A~
A I B I 2 . <+t =~ D
> > > > > > > > > > > > > > > >
M-t g = OO OO O

(=R o |

i e i

SHORTH

- Cac hu hong thuong gip mach tao tiéng vang dugc ghi nhan ¢ bang sau:

| Mé}t tiéng vang Chan 19: 5v (tang) Hu IC 2
"~ | Tiéng MIC tot Chan 26: 0v7 (giam )
Mit tiéng vang Chan 1: Ov Put june ndi cap +5V vio
Tiéng MIC t6t Chan 3: 5v (ting) chan 36 cta IC3 (BL0306)
2. Chan 6: Ov (giam )
Chan 7: 5v
Chan 8 & 10: Ov
3 Mit tiéng vang Chan 4: Ov Dién trg 2k2 hodc 10k lay +5V
" | Tiéng MIC t6t Chan 1: Ov cho chan 4 ctia IC3 bi dit
A Mat tiéng vang Chan 1: Ov Tu 100/16v tai chan 24 cuia
' Tiéng MIC tot Chén 24: Ov IC3 bi cham
s Mat tiéng vang Chan 1: c6 xung nhip | Tu 473p & chan 17 cta IC3 bj
" | Tiéng MIC tét Chan 17: Ov (giam ) cham
6 Mat tiéng vang Chan 1: Ov IC1 (7400) hu
"~ | Tiéng MIC tot Chan 22: mat xung
7 Mét tiéng vang Pién thé cac chan déu | H hodc dut tu lién lac 1uF &
" | Tiéng MIC tbt t6t chan 31 & 32 ctia IC3
g Mat tiéng vang Chan 3: Ov (IC2311) | Tu 472p & chan 2 cua IC2 bj
"~ | Tiéng MIC tét cham
Mat tiéng vang Chan 1: c6 xung nhip | Tu 473p & chan 16 cta IC3 bj
9. | May c6 tiéng 6n 16n | Chan 16: Ov (giam ) cham
(hién tuong dao dong) | Chan 17: 4v4 (tang)
Mat tiéng vang Chén 1: c¢6 xung nhip IC4 (RAM) bi hu
10. |May c6 tiéng on 1én | Bién thé cac chan déu
(hién tugng dao dong) tdt
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Tiéng vang it, tiéng 1ap | Chan 1: c6 xung nhip | Tu 473p & chan 16 cta IC3 bi
11. |laiit, titng MIC biré | Chan 16: 1v6 (ting) dut
Chan 17: 3v4 (tang)
Tiéng vang it, may co | Chan 1: c6 xung nhip Tu 473p & chan 17 cua IC3 bi
12. | tiéng 6n manh Chan 16: 1v8 (ting) dut
Chan 17: Ov3 (giam )
Tiéng vang it,, tiéng 1ap | Pién thé cac chan déu | Tu 104p & chén 25 & 26 cua
13. | lai it, tiéng MIC t6t tbt IC3 bi dut
14 Méy c6 tiéng vang kém D,ién thé cac chan déu | Tu 104p & chan 30 & 31 cua
" | tiéng s¢ manh tot IC3 bi dut
15 Méy co ‘fiéng vang kem D’ién thé cac chan déu | Pién trd 10k ndi tir chan 24
" | tiéng nhoi lién tuc tot (IC3) Ién chan 3 (IC2) bi dut
y May c6 tiéng 6n manh | Dién thé cac chan déu | IC2 (BL 0306) hu
' tot

3. MACH KHUECH PAI NHAC (MUSIC)

3.1 Mach dién
- So d6 mach trang 26
3.2 Phan tich

- Tin hiéu nhac léy tlr ngd vao A hoic B s& duoc dan vao cong tac S dé chon tin hiéu
vao. Tin hi¢u nay qua tu lién lac C1 dugc gidm bién do boi cau phan thé R1, R2 dé
vao In — ctia IC1 va duge khuéch dai tang bién do véi do loi la:

Kri=Av=RL_R& 68 g,

Ri  R3 1

- Ty C2//R4 ding dé chéng mach phat sinh dao dong ty kich tan s6 cao

- Tin hiéu sau do truyén qua C3 dé vao mach khuéch dai 4m séc gém:

- R5,R6, R7, VR, C4, C5 dung dé khuéch dai ddi véi tin hiéu tan s6 thap (Lo)

- Khi chinh VR1 & vi tri A thi tin hiéu tan sb thip dugc khuéch dai voi do loi 1a:

Vo Rf VRI+R6 50+22

Kr=-Av= 33
Vi Ri R5 22
- khi chinh VR1 & vi tri B thi tin hiéu tan s thap bi giam bién do la:
Ki=Av=20_ R __RS 22 _,
Vi Ri VRI+R5 50+22

- R7,R8, R9, VR2, C6, C7 ding dé khuéch dai ddi vai tin hiéu tan s tiéng (Mid)
- khi chinh VR2 & vi tri A thi tin hiéu tan sb tiéngduoc khuéch dai véi d6 loi la:
_Vo Rf V2+R8 50+68

Av 8,3
Vi Ri R7 6,8
khi chinh VR2 & vi tri B thi tin hiéu tan sb tiéng bi giam bién do 1a:
KFZAVZQ:R—fZ R8 = 68 =0,12
Vi Ri VR2+R7T 50+68

- R11,R12, VR3, C8, C9 dung dé khuéch dai d6i voi tin hiéu tan sé cao (Hi)
- khi chinh VR3 & vi tri A thi tin hiéu tan sb cao dugc khuéch dai véi do loi la:
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_Vo Rf VR3+RI2 50+638 _

Kr=Av=— 8,3
Vi Ri R11 6,8
- khi chinh VR3 ¢ vi tri B thi tin hi¢u bi gidm bién d¢ 1a:
Kr-Av=r0 R _ Rz 68 =0,12

Vi Ri VR3+RIl 50+68

VRIA Lo

Ul
50K —-
VOL.L
6KS A B 6KS
RI1l RI2
VR34 HI
A Slb | sok €9 100
N 690
I.\R +
e LO MID HI
B 56k " -
2 10uF
3
Ik = VR4 OUT
50K
i VOL.R

- Tu Cio tao hdi tiép nghich chong mach phat sinh dao dong tu kich tan s cao

- Tin hiéu léy ra dugc dan qua tu lién lac Ci1 vao bién tré volume VR4 dé chinh léy
bién do phu hop voi nguodi nghe.

- Tin hiéu ldy ra tir chau giita VOL. nhac s& duoc din vao ICi,, IC1p tao 4m thanh xoay
vong khi ta dit cong tic S2 & vi tri dong (on), luc nay 2 tin hiéu tir ngd vao IN- cta
IC1a va IC1p s€ dugc tron véi nhau qua 2 dién tré 3K9, déng thoi tu 4,7uF, dién tré
8K2 s¢& lam tang lphé.l’l do loi cho IC, két qua ta nghe dugc tin hi€u nhac c¢6 am thanh
manh mé, lan rdng phat ra tir 2 Loa. Khi cong tac S2 & vi tri ho (off), thi ICia, IC1p
duoc xem nhu mach ting tong trd do d6 loi gan bang 1 (K = %H =1,082) dé
tranh gay nhiéu khi 1dy ra ¢ 2 kénh OUTL, OUTR trudc khi nhap chung voi cac tin
hi€u khac khi dua vao mach tron (Mixer). Trudc khi dua ra 2 kénh OUTL, OUTR, tin
hiéu & ngd ra IC 1 s& duoc lam giam bién do qua dién trd 10k, va giam 1 phan tin
hiéu tan sb cao xuéng MASS qua tu 473p, 100k.
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10uF
+ > 10k LOUF our
50k 1% D—’\/\/\/ﬂ L

473
100
100k
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4, 7uF 3k9
520,
3sd
8k2
10ufF
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10k ‘6 47
—_ < 4
VOL — || 473
T 100
100k

3.3 Cac hu hong va phwong phap sira chira
3.3.1 Nhac & kénh trdi nghe nhd tiéng so vdoi kénh phdi

- Kiém tra: Do Vpctai 2 kénh c6 dién thé giéng nhau khi cho tin hiéu vao do Vac tai
A kénh trai c6 dién thé thdp hon kénh phai

- Két luén: d6 loi kénh trai bi giam nguyén nhan c6 thé do:

+ Néu mach nhu hinh 1: R2 bi tang tri s6 do hodc C1 hay C3 bi kho néu R1 c6 gia
tri dang.

+ Néu mach nhu hinh 2: thuong do C2 bi kho (giam trj sO)
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3.3.2 Kénh trdi tiéng tot, kénh phdi tiéng lén va bi méo

- Kiém tra: Po Vbctai IC kénh trai, chan 1 c¢6 dién thé cao hon chan 2 va 3.
- Két luan: R2 bj hd hodc IC bi hu néu R2 khéng bi hd mach

OUT

3.3.3 Kénh trdi mit tiéng, kénh phdi cé tiéng tét

- Kiém tra: Do Vpctai 2 kénh c6 dién thé giéng nhau khi cho tin hi€u vao, do Vac tai
kénh trai:
+ Diém A c6 dién thé AC,
+ Diém B khong c6 dién thé AC
- Két luan: C bj hé hodc dut

4. MACH KHUECH PAI TRON TiN HIEU (MIXER- MASTER)
4.1 So do khoi

P
MIC —»( R
Y —
¥ b .
MIXFR| —»0uUl | MIXER| |—»OUlR

S "
S L—ww» 1

MUSIC R

~R—AW

Phan tich so d6 khoi
- Tin hi€u tiéng va nhac sau khi dugc khuéch dai cho bién do du 16n cuoi cung dugce

dan vao mach tron (Mixer) tin hiéu tiéng va nhac. Dé khong gy nhiéu 1an nhau va
khong lam giam bién do cua tin hiéu con lai dua vao, céc tin hi€u nay khi vao mach
tron tin hiéu déu dugc dua qua cac phan tir cach ly R khoang vai chuc kQ. hodc dung
mach khuéch dai c6 téng tré 1on

- Pic diém cua tin hiéu nhac (Music) 1a gom 2 dudng tiéng (stereo) trai (Left) va phai
(Right), trong khi tin hiéu tiéng (Microphone) chi c6 1 dudng tiéng (Mono), do d6 tin
hiéu tiéng phai duoc tach thanh 2 duong qua 2 dién tré cach ly R dé dua vao 2 mach
tron (Mixer L) va (Mixer R). Cubi cung ¢ 2 mach tron ta déu co duoc tin hiéu tiéng

va nhac véi tin hiéu tiéng van la Mono va tin hiéu nhac 1a tin hi¢u Stereo.
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4.2

4.3

4.4

Mach dién

- So d6 mach trang 27

Phan tich mach dién

- Ngb ra cia mach tiéng Iy tir tram 4 va 5 da qua xu 1y tao tiéng vang (ECHO) va ngd

ra ctia tin hiéu nhac (Music) 1y tir OUTL va OUTR sé& dugc ndi ddn vao mach tron
(Mixer) o diém INL va INR dé duoc khuéch dai tang bién do ngd vao qua IC 5a, 5b

véi 6 loi duge xéc dinh boi hé thic K, = 61—’;8 _ 6,8. Tin hiéu sau d6 dugc dua qua

mach loc Am séc dung IC 4a, ab, trong do:

o 22k, 223p, 10k, 223p, bién trd 50k 1a mach loc tan s6 thap (Lo)

o 6Kk8, 22k, 822p, 6k8, bién trd 50k 1a mach loc tan s tiéng (Mid)

o 6k8, 222p, 6k8, bién tré 50k, 1a mach loc tan s6 cao (Hi)
Tin hiéu sau khi duoc khuéch dai va chon loc 4m sic s& duogc dua vao bién tré chinh
am luong Vol Master VR6 va dugc giam bién do qua dién trd 22k dé vao bién tré can
béng Bal VRS, cudi cung s¢€ dugc léy ra qua dién tr¢ 680, tu lién lac 10uF dé dén tram

cdm OUTL, OUTR dé dua vao Ampli khuéch dai ting cong suat tin hiéu

CACH PHOI HQP CUA CAC MACH TRONG MIXER

| | Music OUT

.
Khi cho tin hiéu tiéng hodc nhac doc 1ap di vao may hat KARAOKE thi nghe tot.
Khi cho ca 2 tin hiéu vao thi 4m thanh tiéng MIC nghe nho, tiéng nhac t6t

Nhan xét: tin hiéu tiéng va nhac nghe tot déu nay cho thiy cac mach khuéch dai nay
hoat dong tot khong ¢ hu hong gi vé diéu kién DC va AC. Hu hong 13 & mach tron
tin hiéu tiéng va nhac

Nguyén nhan: dién tr¢ cach ly cho tiéng bi tang tri s6 hodc chon ¢ tri sé do 16n hon
tri s6 dién tro cach ly mach nhac.

Phuong phép sira chira: ta giam tri s ohm cia dién tré cach ly tiéng co gia tri gan

bang tri s6 ohm cua dién trd cach ly nhac sao cho khi thir dong thoi tin hiéu tiéng va

nhac, tiéng MIC khong bi nho tiéng va tiéng nhac nghe binh thudng.
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BAI 10: PHUONG PHAP LAP RAP VA KIEM TRA SUA CHUA
AMPLIFIER — MIXER

Khi lip rap 1 Amplifier c6 Mixer Karaoke ta tién hanh thuc hién theo cac budc sau:

1. LAP RAP VA KIEM TRA SUA CHUA NGUON CAP PIEN:

1.1 Lap rap

F=1A Mach K/d cong suat
220v
d\p 30v T +40v
1P Mass mach dién
[] O CAM
30v L= _I_‘40V
o\: Ov = Mass v0 may

23v 12v Ngudn én ap —>+12v

Machchithi 5 g +12v, -12v 20V
tin hiéu Sv

— (IC 7812-7912) |, 775,

1k Led

- Pién thé ngudn AC 220V dua vao bién thé thong qua 6 cim AC phai di qua cau chi
bao vé F va cong tic dong mé may K. Khi chon cau chi F khong c6 duge chon c6
dong qua 16m, vi khi may c6 sy ¢b xay ra dong qua bién thé 16n nhung nho hon dong
tai cta cau chi F, cau chi F khong bi dut s& gy chay bién thé. Con chon dong qua
nho thi khi vira m& may, tu loc ngudn nap dong 16n qua bién thé s& nhanh chéng lam
dut cau chi F.

- Céch chon ciu chi F nhu sau:

+ Gia st cong suit 2 kénh ciia Amplifier 1a P, = 200W.
+ Biét hiéu suét cua bién thé:

P
n=—=109
r r r Pi
= Cong suat cudn so bién thé la:
b — P, 200W 220W
‘709 09
+ Pién thé ngd vao cudn so (Vi) bién thé 1 220V, vay dong dién qua cudn so 1a:
- P 220w
Py, T 2207

= chon dong tai cau chi: F = 1~1, 5A.

C‘ 2

- Pé may khong co bi nhiéu tao ra tiéng “0”. Khi 1ap rap mdy ta phai han MASS vo
bang cach dung 1 day dan to, ngin khoang 15¢m ¢6 nhiéu sgi nho bén trong han tir
diém MASS cuia tu loc ngudn dén vo may gan nhat.

- O cudn tht bién thé ta s& 1ap 3 loai ngudn:

+ Ngudn +40V, -40V cap cho tang cong suit 16n, 13y tir nguén AC 30V dbi.

+ Ngudn +12V, -12V di dugc 6n ap cap cho ting khuéch dai Mixer Karaoke, 13y tir
ngudn AC 12V d6i.

+ Nguén ACS5V, 23V cép cho mach chi thi tin hi¢u dung dén di¢n tir.
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1.2

Kiém tra sira chira

Khi cip dién cho may da dong cong tic K thi ngd ra bién thé phai co dién thé AC,
dén LED sang. Néu khong thi ta kiém tra cau chi F c6 bi diit hay khong? Cong tic K
& vi tri dong hay hd? Day ngudn AC cé bi ho, dit hay khong?

Néu ngudn cdp cho Amplifier c6 dién thé khong c6 bang nhau, thi ta kiém tra tu
ngudn c6 dién thé thap co bi ha, dit hay khong?

Khi cép dién c6 hién tuong tu loc nguén bi xi, nd. Ta kiém tra tu nguén, Diode chinh
lwu ¢6 méc sai cuc tinh hay khong?

Khi cép dién c6 hién tuong ¢ 1 tu nguén c6 dién thé rat cao (sé dé gay ra nd khi tu
ngudn co dién thé thip), tu ngudn con lai cé dién thé rat thap. Ta kiém tra mach c6 bi
hé MASS hay khong.

Khi cp dién cho mach dén chi thi tin hiéu thi phai dtng dién thé AC mach méi hoat
dong. Pién thé 5Vac dung dé cip cho mach dén nung tim, dién thé 23V ac duoc ding
dé chinh luu ban ky dé cép cho mach di¢n tr hoat dong. Néu cép 23Vac cho mach
nung tim thi dén hién thi s& bi hu.

2. MACH KHUECH PAI CONG SUAT VA BAO VE LOA

2.1

Lap rap

TRAM NOI LOA NHOM GIAI NHIFET
+Q P+ ] [o] [ [2]

o [ |
[0][c] £ [o}{c][c] (olfgl(C (o4 &

SP, Tm i

Mach céng suit
Glm ~Amplifier

v
a

Mach khuéch dai cong suat 1a noi hoat dong voi dién thé cao, dong 16n nén khi
lap rap cha ¥ cac diém sau:
Céc day dan dién nhu: day cip ngudn AC 30V d6i, day lay tin hiéu ra Loa, day ndi
1én céc transistor cong suat 1on phai dung day to du dong tai cho mach.
Day tin hiéu din vao mach khuéch dai cong suat nén dung day boc giap dé tranh gay
nhiéu tin hiéu.
Céc transistor cong suit 16n phai duoc giai nhiét tdt boi cac thanh nhom c6 dién tich
bé mat rong, nhiéu 14. Khi lép cac transistor nay 1én nhom giai nhiét, phai siét bc tan
that chic chan, khong dugc long 1éo va dac biét phai co miéng 16t cach di¢n gitra
transistor va thanh nhom. Néu khong c6 miéng 16t thi cuc C transistor thuong 14 vo
s& bi ndi tat xudng MASS giy chay bién thé.
Ngo ra cua mach khuéch dai cong suat SP dugc ndi vao ngd vao mach bao v¢ Loa.
Ngo ra ciia mach bao vé Loa s€ dugc ndi 1én tram Loa, dé tur day s€ duoc ndi 1én hé
théng Loa. Ngoai ra tin hi€u & tram Loa con dugc dua 1én mach chi thi tin hiéu dung
mach dén dién tir.
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2.2

Kiém tra sira chira

Khi cap dién cho mach khuéch dai cong sut va bao vé Loa, sau thdi gian khoang
2 dén 3 gidy, tiép diém Relay dong va dén bao cua mach bao vé Loa sang cho biét
Amplifier va mach bao vé Loa hoat dong tét. Néu dén bao khong sang va tiép diém
Relay khong dong, nguyén nhén c6 thé do:

Amplifier bi hu: ta do dién thé DC & ngo ra, néu c6 dién thé duong hodc am, ta tién

hanh stra chira theo phuong phap da biét.
(xem chi tiét huéng dan thuc hién ¢ bai phwong phdp sira chita Amplifier OCL).

Mach bio vé Loa bi hw héng: néu ngé ra Amplifier 12 0V ma mach bao vé Loa

khong tiép diém Relay thi ta tién hanh stra chira theo phuong phap da biét

(xem bai phwong phap swa chita mach bao vé Loa)

3. MACH KHUECH DPAI MIXER -KARAOKE

3.1 Lip rap

- So d6 mach lap rap trang 28.

- Sau khi lép rap mach khuéch dai cong suét va bao vé Loa hoat dong tdt, ta tién hanh
rap mach khuéch dai Mixer —Karaoke gém cic mach: khuéch dai MIC1 va MIC2,
khuéch dai ECHO, khuéch dai Music, khuéch dai Master theo cac budc sau:

Bugc I:

Trude tién bd tri cac day tin hiéu, day cAp ngudn cho cic mach sau:
Dung 2 day be loai 7 soi chiéu dai 15 cm dé lam cap ngudn va diy dan tin hiéu cho
mach khuéch dai MIC1, MIC2 va khuéch dai ECHO. Trong d6 mdi day be loai 7 soi

¢6 bo tri nhu sau:
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Soi s6 1: ding dé cap ngudn +12V cho chin 8 IC JRC4558. Ngudn nay con dugc dua
1én chan 1 cua IC 6n 4p 7805 dé 1y ra dién thé 5V cip dién cho mach tao tiéng vang
(ECHO) hoat dong.

Soi 56 2: dung dé ndi MASS 1én mach dién.

Soi s6 3: dung dé cip ngudn -12V cho chan 4 IC JRC4558.

Soi 86 4 & 5: lay tin hiéu MIC d c6 tin hi¢u tiéng vang (ECHO) cho ra 2 kénh trai
(L), phai (R) dé sau d6 nhap chung v&i tin hiéu nhac (Music) dé dua 1én mach tron
(Master).

Soi s 6: 14y tin hiéu MIC khéng c6 tiéng vang (ECHO) dua ra ngoai qua jack cim
bong sen, két hop véi tin hiéu nhac (Music) léy tr ddu VCD tao chuc nang chim diém
khi dung dé hat Karaoke.

Soi s6 7: 1dy tin hiéu MIC dua 1én mach khuéch dai tiéng vang (ECHO).

Nim board mach dwoc néi véi nhau thong qua 11 ddy tin hiéu va cdp nguo”‘n nhw
sau:

Déay s0 1: dung day don dua tin hi€u tr tram 4 & bat ky cua mach MIC1, MIC2,
ECHO 1én tram ndi bong sen goi 1a MIC-OUT.

Day 502 & 3: dung dé cép tin hiéu, cép nguén va con dé ndi 3 mach: MIC 1, MIC 2,
ECHO véi nhau.

Buwoc 2:

Dung 6 day boc giap loai day stereo (c6 2 ddy dan tin hiéu va 1 diy gdm nhiéu soi
nho bao boc 2 day tin hiéu dugc lam day MASS dé tranh gay nhiéu tin hiéu) dé lam
day dan tin hiéu va 2 day be loai 3 soi dé 1am day cap ngudn. Trong dé:

Diy s6 4: dua tin hiéu Out-L, Out-R cua tin hiéu MIC lay tir tram 4 & 5 d3 c6 tin
hiéu tiéng vang (ECHO) dé ndi chung véi 2 ngd ra cia mach nhac (Music) Out-L,
Out-R tai mach khuéch dai nhac (Music).

DAy s6 5: dua tin hiéu téng hop ldy tir ngd ra 2 kénh ciia MIC va Music dua ra ngoai
& tram ndi bong sen (goi 1a OUT-REC) dé tir day ta c6 thé truyén tin hiéu nay 1én dau
ghi, khi cAn mudn thu lai tin hi¢u khi dang hat Karaoke. Tin hiéu & day s6 4 va 5 hoan
toan giéng nhau.

Dy s6 6: dung dé 1y ngudn +12V va -12V tir mach khuéch dai nhac (Music), Master
dua 1én.

Day s0 7 & 8: dua tin hiéu 2 kénh nhac (Music) léy tir dAu bang hinh VRC hoéc dau
dia hinh VCD thong qua jack cim bong sen goi 1a ngd vao A hoic B (A/ B Input) di
vao mach khuéch dai nhac (Music).

DAy s6 9: dua tin hiéu 13y tir ngd ra ciia mach khuéch dai Master (goi 1a OUT). 1én
tram ndi bong sen dé tir day tin hiéu nay s& dugc ndi vao ngd vao Amplifier Mudn
truyén tin ndy 1én mach khuéch dai cong suit trong cting 1 may, thi ta phai dung 2
jume ndi dang gidng moc sat cim ndi 2 16 cim bong sen IN-OUT dit gan nhau.

Day s6 10: dua dién thé +12V, MASS, -12V ldy tir mach 6n 4p 1én mach khuéch dai
Master dé cép cho toan bd mach khuéch dai Mixer-Karaoke hoat dong.

DAy s6 11: dua tin hiéu 2 kénh dé truyén dén ngd vao Amplifier (goi 1a IN) thong
qua jack cim bong sen. Tin hiéu nay thong thudng duoc dit gan jack cim OUT cua
day s0 9.

Trang 47/50



Bai 10: Phwong phdp lip rdp va kiém tra siva chita mach khuéch dai

3.2 Kiém tra sira chira

- Sau khi han nbi 4 board Mixer-Karaoke voi nhau, dua cdc mach ndy ra ngoai vo may
nham tranh cham mach xudng MASS gay hu hong va ciing dé kiém tra sira chira. Luc
nay ta tién hanh cip dién cho toan may va do dién thé DC kiém tra mach nhu sau:

» Po dién thé tai chan 1 cua IC 7812, 7912 phai c6 dién thé béng nhau va nguoc
chidu khoang 16V 1a tt (Lic nay dién thé AC cudn thir bién thé 12 12V d6i).

= Néu c6 dién thé khong bang nhau thi kiém tra Diode chinh luu, tu loc ngudn.

= Po dién thé chan 3 cua IC 7812, 7912 phai c6 dién thé +12V, -12V 1a IC n ap tét.
= Néu dién thé tai chan 3 cta IC 7812 14 12V, chan 3 cua IC 7912 1a 0V ma chan
1 c6 dién thé -16V.
= Két luan: IC 7912 bj hu.

= Do dién thé tai chan 3 ciia IC 7812 bi giam dién thé thip hon 12V kém theo hién
turong néng dién tré 100Q cap dong cho chan 8 cua IC JRC4558.
= Két luan: tu 6n nguén 100pnF/16v tai chan 8 cua IC JRC4558 bi sai cuc tinh
hodc 11 hay cham.

- Po ngudn cung cip cho cac IC khuéch dai JRC4558 & chan 8 va chan 4 c6 du dién
thé +12V, -12V. Do tiép cac chan dan tin hiéu vao va ra (chan IN+ 14 3, 5; chan IN-
142, 6; chan OUT 1a 1, 7). Cac chan nay thuong c6 dién thé 0V 1a mach tot.

» Néu chan IN+ hodc chan IN- 12 0V, chan OUT c6 dién thé duong.
= Két luan: hé dién trd hdi tiép RF nbi tir chan OUT dén chan IN+, chan IN-.

» Pé thir mach c6 hoat dong vai tin hi¢u nhac, tin hi¢u tiéng. Str dung Jack cim dang
chtr “U” ndi chan ra (OUT) cua mach Mixer-Karaoke dén chan vao (IN) cua
Amplifier & tram tin hidu bong sen. Chi1 y dat bién trd VOL.Master & vi tri trung
binh nham trdnh dua tin hiéu vao Amplifier qua 16n gy dirt Loa. Dung tay ro vao
Jack cAm cht “U” lan lugt & 2 kénh, ta phai nghe duogc tiéng “U” & Loa la
Amplifier hoat dong tot. Néu khong co tiéng “ U “ & Loa phai kiém tra Amplifier
va Loa.

= Pé thir nhac ta 13y tin hiéu tir ngd ra ddu CD dua vao 16 cdm A hodc B ¢ 2 kénh,
lac nay chinh bién tré VOL.MUSIC & vi tri trung binh, phai c6 tiéng nhac phat ra
&2 Loa la mach nhac c6 hoat dong. Trudng hop khong c6 tiéng nhac, ta nhan cong
tac doi trang thai A hoac B ¢ trén mach khuéch dai nhac, néu van khong c6 thi ta
phai kiém tra stra chira mach khuéch dai nhac.

(Xem phirong phdp sira chita mach khuéch dai nhac trang 49-50).
= Pé thir tiéng ta cdm Microphone vao Jack MIC1 va chinh bién trd VOL. & vi tri

trung binh dé thr mach khuéch dai tiéng MIC1, twong tu d6i voi Jack MIC2. Néu
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lac nay bién trd VOL.ECHO 6 vi tri nhé nhat (Min) thi ta phai nghe duoc tiéng

no6i phat ra & 2 Loa va khong c6 tiéng vang (ECHO). Néu khong c6 tiéng néi phat
ra & Loa thi ta phai kiém tra stra chita. (Xem phiwrong phdp sira chita mach khuéch
dai tiéng trang 44). Néu MIC1 c6 tiéng ma MIC2 khong c6 tiéng ta ding phuong
phap so sanh dbi chiéu gitra mach t5t (MIC1) v&i mach bi hu hong (MIC2), tir d6
tim ra vung hu hong, linh kién bi hu héng.

= Mubn nghe duoc tiéng vang (ECHO), ta phai chinh bién tr& VOL.ECHO,
REPEAT 6 vi tri trung binh, lic nay trong tiéng néi s& co tiéng vang phat ra & Loa.
Néu tiéng no6i khong c6 tiéng vang thi kiém tra stra chira mach dién.

(Xem phuong phdp sira chita mach khuéch dai tiéng vang trang 46-47)

] Nguén dién cép cho mach Ampli OCL, phai kiém tra nguén DC 6 hai tu loc so voi
MASS (Chon thang do 16n 50Vpc). Cht y & ngudén —Vee kim s& dap nguoc nén
phai dao que do ngudn -Vce va +Vee phai bang nhau. Néu khong bang nhau thi
phai kiém tra tu loc C, diode nin dién va dién thé ra & bién thé.

= Khi Ampli duoc cdp dién phai kiém tra dién ap phan cuc 1én BE transistor cong
suét 1on néu trong khoang tr 0,3V — 0,5V va di¢én ap ngd ra la 0V thi méi duogc
han day B, E, C transistor cong suét 16m 1én board mach Ampli.

» Néu ngo ra c¢6 di¢n ap DC, Vge cia mdt transistor cong suét 1én cao hon 0,5V thi
khong duoc ndi Loa vao mach ma phai kiém tra lai mach dién.

= Néu c6 mach bao vé Loa khi ngd ra Ampli 13 0V va tiép diém Relay trong mach
bao vé dong ndi ngad ra Ampli ra tram ndi Loa, ltic ndy do AC tai tram ndi Loa néu
c6 dién ap AC khi dung tay phong tin hiéu & ngd vao thi méi duoc ndi Loa vao
tram dé thir may.

= Néu thir may tiéng hat nho va bi nghet, 1o vao hai transistor cong suét chi c6 mot
transistor bi nong ta phai kiém tra lai ddy dan vao transistor cong suét, trudng hop
day dan khong dirt thi phai kiém tra transistor khong bi néng cé thé bi dut BE hoac
BC.
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