UY BAN NHAN DAN QUAN 5
TRUONG TRUNG CAP NGHE
KY THUAT CONG NGHE HUNG VUONG

GIAO TRINH
TEN MO BUN: SUA CHUA THIET BI AM THANH

NGANH, NGHE: PIEN TU CONG NGHIEP
TRINH PO: TRUNG CAP

(Ban hanh kém theo Quyét dinh so: ......[OD-KTCNHV ngay ... thang ... nam 2024 cia
Hiéu trieong Trieong Trung cap nghé Ky thugt Cong nghé Hing Vieong)

Nam 2024




TUYEN BO BAN QUYEN

Tai liéu nay thudc loai sach gido trinh nén cac ngudn thdng tin ¢ thé dwgc phép dung
nguyén ban hodc trich ding cho cac muc dich vé dao tao va tham khao.

Moi muc dich khac mang tinh 1éch lac hodc st dung v6i muc dich kinh doanh thiéu lanh
manh s& bi nghiém cam.



LOI GIOI THIEU

Bién soan gido trinh khéng chi la mot hoat dong nghién ctru khoa hoc, ma con la mét
hanh trinh sang tao. Céc gido vién va giang vién, duwa trén cic phuong phap va nguyén tic
chung, da khéo 1éo van dung vao diéu kién cu thé dé xay dung noi dung giang day hap dan va

thu hat nguoi hoc.

Nham cung c4p tai liéu co sé cho doi ngii gido vién dé tién hanh cac budi day hoc hiéu
qua, ciing nhu hd trg hoc sinh, sinh vién trong qué trinh hoc tap, Khoa Dién tir di t6 chtc bién
soan cudn gido trinh “Sira chira thiét bi am thanh”. San pham nay 1a két qua cua sy dong gop
cdng suc tir nhdm gido vién chuyén nganh tai tredng Trung cip nghé Ky thuat Céng nghé

Hung Vuong.

Cubn gido trinh duoc viét boi doi ngil gido vién giau kinh nghiém, voi sy hd tro va phan
bién tir cac doanh nghiép trong linh vuc lién quan. Du di ¢ gang bién soan mot cach ky
ludng, ching t6i hiéu rang cudn sach kho tranh khoi nhitng khiém khuyét. Vi vay, ching toi
mong nhan duoc Y Kién dong gop tir ban doc dé cudn gido trinh ndy ngay cang hoan thién hon

trong cac lan tai ban sau.
Xin tran trong gigi thiéu cudn giéo trinh téi ban doc!

Qudn 5, ngay ... thang ... nam ......
Tham gia bién soan
1. BUi Quéc Trueng
2. L& Huynh Quan
3. Nguyén Hoan Phu
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BAI 1: TONG QUAN VE MIXER - AMPLIFIER
1. So' @6 khéi Mixer — Amplifier

Mic—s K/d | | Kid K/d | Mach tao
Mic | im sic ting cfiing | ti€ng vang
E/d .
Master
Music—sy K/d Ka || K T
Music im sic ting cudng

K/d K/d K/d Mach
s . - . o .. e L 5P
im zac ting cuding déng luc Biové loa

+Veo -Veco +12v -12v% +5v
1 1 $ $ $
ACin —s Nguon chinh hru . Nguén &n ip , Nguén dn ip
(220V/50Hz) AC-DC 1 2

2. Phan tich
2.1. Khuéch dai Microphone va khuéch dai Music

Tin hiéu tiéng ldy tir Microphone hoic tin hiéu nhac (Music) iy tir ngudn 4m thanh bén ngoai
thuong c6 bién do rat nho khoang vai chuc mV. Muén tang bién do dién thé nguoi ta st dung cac
kiéu mach khuéch dai E chung st dung Transistor hoic khuéch dai sir dung IC Op-Amp.

2.2. Mach khuéch dai am sic (Microphone - Music va Master)

La mach khuéch dai chon loc tan sé c6 tac dung vira nang cao bién do vira chon léy cac day
tan s6 4m thanh phu hop vai 101 hat (mach microphone) hodc 10i nhac (mach music) hay tin hiéu
tong hop (Master) cua tiéng (Mic) va nhac (Music).

2.3. Khuéch dai ting cwong (Microphone - Music va Master)

Tin hiéu 4m thanh cua mach tiéng (Microphone),mach nhac (Music) hay tin hiéu tong hop cia
tiéng va nhac (Master)khi di qua mach khuéch dai 4m sic thudng bi suy giam bién d6 tin hiéu.
Dé tang bién do dién thé nguoi ta thuong sir dung mach khuéch dai ting cuong.

2.4. Mach tao tiéng vang

Tin hiéu tiéng (Mic) dugc bién d6i thanh tin hiéu k¥ thuat s (Digital) va duoc dua vao bd nhé.
Sau khi lam tr& v6i 1 thoi gian nht dinh va luu vao bg nhd, tin higu ndy dugc bién doi thanh tin
hi¢u tuong tu (Analog) dé tao thanh mach tiéng ~vang Vi cac hiéu tmg ddc biét nhu am thanh
vang vong, tiéng 1ap lai nhiéu lan, tiéng bi lam tré ma Am thanh nghe dugc van trung thyc, song
dong, la tai.

2.5. Khuéch dai Master

Tin hiéu tiéng va nhac sau khi qua cac tang khuéch dai cho bién do dii 16n va dugc dan vao
mach Master dé tong hop. Nham tranh gy nhidu 1in nhau giita cac tin hiéu, dau vao mach nay
thuong sir dung cac phan tir cach ly 1a dién trd (R) hodc Transistor va chung ciing 1am suy giam
bién d0 tin hi¢u. Vi vay mach Master con c6 nhi¢m vu khuéch dai tang bién do cho cac tin hi¢u
tiéng va nhac dua vao.

2.6. Khuéch dai dong luc

La mach khuéch dai vira tang bién do dién thé vira lam tang dong tin hi¢u dé chora cong suit
tin hiéu du 16n dé 1am rung mang loa. O ting nay c6 cac kiéu mach khuéch dai cong suét khac
nhau nhu: OTL, OCL, BTL
+ OTL: Output Tranformer Less: mach khuéch dai cong suat khong sir dung bién thé ngd ra
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+ OCL: Output Capacitor Less: mach khuéch dai cong suat khéng str dung tu ngd ra
+ BTL: Brigde Transistor Line out: mach khuéch dai cong suat st dung cau Transistor can bang
2.7. Mach bao v¢ loa:
Str dung dé bao vé cho téng khuéch dai cong suat hodc bao vé loa khi Amplifier bi hu hong
2.8. Ngudn chinh luu
Bién d6i ngudn dién xoay chiéu AC 220v thanh ngudn dién thé thap di duoc cach ly sau d6
qua chinh Ivu dé bién d6i thanh ngudn dién mét chiéu DC. Trong dé:

+ Ngudn +Vee va —Vee ¢ dién thé cao nhat duoc sir dung dé cung cap cho ting khuéch dai dong
luc dé hoat dong cho ra cong suét 16n nhat.

+ Ngudn +12v va — 12v 1a ngudn 6n ap duoc 14y tir ngudn +Vee va —Vee di duoc on dinh tot
duogc sur dung dé cung cép cho cac tﬁng khuéch dai hoat dong nhu: khuéch dai dién thé, khuéch
dai ting cuong, khuéch dai am sic.

+ Ngudn +5v 12 ngudn 6n ap duoc ldy tir ngudn +12v, ngudn nay duge sir dung dé cung cip dién
cho mach tao tiéng vang hoat dong
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BAI 2: NGUON ON AP DC

1. Mach 6n ap d6i xieng sir dung Transistor
1.1. Mach dién

1.2. Phan tich

Vi Q1C2383 4y,

D1-1A
220v é” 1000/25v] 2Fu
c2 = . i
1000/25v] 3R,
D2-1A

Vi Q2 A1013 -Vo

T

Tén linh kién

Nhi€m vu

D1, C1

Chinh luu ban ky duong, tao dién 4p duong +Vi= 1,4x12V = 16VDC.

1.

2. |D2,C2 Chinh luu ban ky am, tao dién ap am +Vi = -1,4x12V = -16VDC.
3. |R1,Dz1 On 4p nguon duong, tao dién ap +Vz1 = 12V.

4. |R2,Dz2 On 4p nguon am, tao di¢n 4ap -Vz2 = -12V.

5. |01 Transistor cap dong tai 1on cho mach tir ngudn dwong.

6. | Q2 Transistor cap dong tai 16n cho mach tir ngudn am.

7. | CucE/Q1 Diém lay dién ap 6n dinh +Vo = 11,4V

8. | Cuc E/Q2 Diém lay dién ap 6n dinh -Vo = -11,4V.

2. Mach on ap ddi xtrng sir dung IC ho 78XX, 79XX
2.1. Mach dién

S L

1000/25v

D2 A D4 @
7912[3—®
Vi Vo
2.2. Phan tich
TT | Tén linh Kién Nhiém vu
1. | D1-D4,C1,C2 Tao thanh mach chinh luu toan ky ngudn ddi xtng.
tao dién 4 ap +Vi= 16VDC va -Vi= -16VDC.

2. |1C 7812 (chan3) |Onap ngudn du:(yng, cap dién 4 ap 6n dinh +Vo = 12V.
3. |I1C 7912 (chan 3) | On 4p ngudn am, cip dién 4 ap on dinh -Vo = -12V.

% Cac thdng sé ciia IC ho 78XX, 79XX (XX la dién thé ngd ra 6n 4p cua IC)

-Vimin = XX + 3V

-Vimax = 35V. (trir IC7824, 7924 13 50V)
Dong tai tir 0,5A dén 1,5A tiy thudc vao ma s6 L, M, H dimg sau 78,79.V6i L=0,5. M=1A.H=1,5A
Truong hop khong c6 ma L, M, H thi dong tdimac nhién 1a 1A.
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2.3. Cach nang cao dong tai
— Muon tiang dong tai trén 1A ta ghép thém Transistor cong suat nhu sau:

Vil 217912

-— _ < —1_ +

— Transistor duoc sir dung dé cip dong tai 16n cho mach théng qua méi ndi C, E khi ghép Transistor
vao mach 6n ap sir dung IC, dong tai I, di qua CE Transistor nén: I = I ~ Ic.

— Dong di qua IC (lic) 1a Is ma: I = IEC
— Néu sur dung véi tai vai A, voi Transistor cO B khoang vai tram thi I,; = I = IEC = IEL thuong rat

nho (vai chuc mA). Dong nay nho hon dong gidi han cta IC nén khong gay hong IC.
3. Mach 6n 4p véi dién thé ngd ra thay doi sir dung IC LM317 hodc LM337
— LM317: st dung véi dién thé vao (Vi) va ra (Vo) duong (twong tu nhu I1C 78XX)
— LM337: sur dung véi dién thé vao va ra Am (twong tu nhu 1C 79XX)
e Dién thé vao 16n nhat Vin_max = 40V, dong tai 16n nhat I max =1A
e Dién thé ra thay d6i tir 1,2V — 35V khi ta chinh bién tré R2 théng qua hé thirc sau:

R,
V,=12x%(1+-)
R,
e KhiR2 & vitri A:R2=0,nénV, =12V

10.000

o KhiR2Gviti B:R2=10K, nén¥, = 1,2 x (1 +22) = 1,2 x (1 + 1222) ~ 35V
Ry 360
L +Vi LM317 +Vo=1,2y-35v o Vi 2|LM337 =Vo=1,2y-35v
LM317 +40v . LM337 —40v
123 123
-— o + —

— Céch nang cao dong tai
e Muon tang dong tai trén 1A ta ghép thém Transistor cong suat nhu sau

RiVi=-(0,6-34,4v)

:
—_
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BAI 3: MACH KHUECH PAI PIEN THE

Trong mach khuéch dai dién }hé, néu tin hiéu ldy ra Vo 16n hon tin hiéu ngd vao Vi thi ta noi
mach khuéch dai c6 do loi dién thé la Av (hay Kv) = Vo / Vi

TN —p—0——IKHUECH PAI ouT

L Av(Kv)>1
—ARA—

Hbi ti€p

1. K§ thuit hdi tiép
1.1. Pinh nghia

Hobi tiép 1a 1ay 1 phan tin hiéu ngd ra ciia mach khuéch dai dua tré vé ngd vao.
1.2. Phan loai

C6 2 loai hoi tiép:

— Hoéi tiép thudn (dwong): La tin hiéu hoi tiép dua vé lam ting do loi cho mach. Hoi tiép thuan
thuong duge sir dung trong nhitng mach dao dong. Trong Amplifier nguoi ta it sir dung hoi tiép
thuan vi dé gay ra dao dong tu kich

— Hoi tiép nghich (am): La tin hiéu hoi tiép dua vé lam giam do lgi cia mach. Hoi tiép nghich
thuong duoc str dung trong Amplifier, vi méc du do loi bi suy giam bién do nhung bang thong
dugc mo rong nén chét luong tin hiéu 14y ra duoc t6t hon.

1.3. Cac kiéu hoi tiép sir dung Transistor
1.3.1. Mach 1 Transistor
— Néu hoi tiép vé E Transistor bang Rr1 (hinh1), thi duong hoi tiép nay 1a duong hoi tiép thuan.
— Néu hoi tiép vé B Transistor bang Rr (hinh2), thi dudng hoi tiép nay 1a duong hoi tiép nghich.
Vo _ RF2

— Luc nay d9 loi hoi tiép nghich 1a: Kz = Ayp = e

—> OUT

1.3.2. Mach 2 Transistor
— Néu hoi tiep vé B/Q1 (Hinh 3) bang Re1 thi duong hoi tiép nay 1a hoi tiép thuan.
— Néu hoi tlep vé E/Ql (Hlnh 4) bang R, thi duong hdi tlep nay la h01 tiép nghich.

o +Vee & o +Vce

R3 Co
4> 0UT @ o> our
R4 Re
ﬁj‘“ﬂ";fg‘; ‘\l}& Hioh3 MASS = REM MASS =

— D§ loi hoi tiép 1a: Ky = Ayp =2 =1 +=2
i E1
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2. Mach khuéch dai sir dung Transistor
2.1. Mach dién

2.2. Phén tich
— Mach thuong st dung trong céc ting khuéch dai vi don gian dé thiét ké

TT | Tén linh kién | Nhiém vu

1 |RLR2 Cau phan thé, cap dién ap cho cuc B Transistor: Vg = (RliZRz) X Vee

2. |Re = Cip dong Ie cho Transistor
= CO0 tinh han dong,
= Hbi tiép nghich 6n dinh nhiét cho mach (*).
= VE=Vg-Vee Vale = VeE/Re

3. |Rc Lay dién ap ¢ cuc C Transistor, chuyén doi dong tin hiéu thanh dién ap tin hiéu.
Vc =Vcc— IcXRE

4. | Ci Tu lién lac ngd vao, truyen tin hiéu tr ngudn 4m thanh vao cuc B Transistor.

5. | Co Tu lién lac ngd ra, truyén tin hiéu tir cyc C Transistor dén ngd vao tang khuéch
dai ké tiép.

6. |Ce Tu tang d6 loi cho mach béng cach loai b tin hiéu hoi tiép nghich tur cuc E
Transistor xuéng mass.

(*) Co ché én dinh nhiét nhw sau:
e Khi nhiét do Transistor ting thi Ie s& ting, ma le chay qua Re din dén Ve = Rexle ting theo.
e Dién ap Vee = Vs - Ve €6 Ve dugc giit ¢d dinh boi cau phan thé R1-R2.
e Nén khi Ve ting s& dan dén Vge giam va dong Is giam chdng lai sy ting dong Ie khi nhiét do

tang. Co ché 6n dinh dong dién theo nhiét ting goi la 6n dinh nhiét.

2.3. Do thir diéu kién hoat ddng ciia mach khuéch dai
2.3.1. Mach dién
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2.3.2. Phan tich 7
Khi linh kién trong mach bi hu hong thi trang thai hoat dong cua Transistor s€ bi thay doi qua
bang tom tat nhu sau:

Trang thai hoat | Quan h¢ gitra Quan h¢ gitra Linh kién hu hong
dong cua BJT g, I, Ic VE, VB, Vc

. = g+ > Vg > ~ 5
Khuéch dai le=Igt+ Ic Vc > Vg >VE VerVee/2 | Tot

Ig = Ic/B, lexIc | VE= VB - Veg, Vee= 0,6V
Ve <Vp, Vee~0,7V | Rz dit hodc Re giam tri
Ic>ls s0, (IE, Ic tang )

30 lnea Vee~ 0,6V | Re ting tri sd, (Ic nho)
Vee=0 Re dut hoac R1 dut
(lg, Ig, Ic) =0 Vc:Vcc{
Vee> 1 BE dut hoac BE bi phan
Ngung dan cuc nghich

3. Cac mach khuéch dai sir dung 1C

— IC khuéch dai thuat toan (Operational —Amplifier) thudng dugc str dung rat nhiéu trong cac mach
khuéch dai Amplifier vi két ciu mach don gian, gia thanh ha, thong dung thuong 1a:
UA741< LM741, TLO82 < JRC4558, TL084 < LM324.

— CAu tric mach dién cta céc IC trén dugc mo ta & hinh v sau:

[8] [7] [6] [5] [8] [7] [6] [5] ﬂﬂ[‘]l—ll_ollﬂlil

+Vee +Vee ~Vee

-Vec A-Vcc P +Vce

1l 2] 3] 4] 1l 2] 3] 4] Ul&lull_ll'_llél7
LM741/uA741 JRC4558/TL082 LM324/1L084

b

— Cac IC nay dugc cip ngudn d6i hodc don nhu sau:
3.1. Cap nguon doi: (hinh 1, hinh 2)
++ Trong hinh 1:

+Vee
N
) »OUT
//I v
‘\N\'
R2
Rl

Hinh |

¢ R1 str dung dé dan tin higu hoi tiép nghich xudng mass lam ting do loi cho mach

e R2 lay 1 phan tin hi¢u & ngd ra hdi tiép nghich dua vé IN- 1am giam 1 phan d¢ lgi cua mach.

e RI, R2 xac dinh ti 1& hdi tiép nghich nén do loi hoi tiép nghich (Kg) dugc tinh béi hé thire sau:
_ Vo Ry

K =14+
A R,
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+¢+ Trong hinh 2:

R2
MW
+Vee
Rl o
IH-A—#-’I_"A VIA\—4 - Al
>OUT
" 1)—0-6‘—-
i I
Hinh 2

R1 sir dung dé dan tin hiéu dua vao mach khuéch dai.

R2 tuong tu nhu ¢ hinh 1

Do loi hoi tiép nghich:

i Vo_ _Ra
Vi R,
e Khi IC dugc cap ngudn doi thi dién thé DC & cac chan khi IC t6t 1a: Vi + = Vi-=Vo = 0v
e Khi R2 bi hé hoac duat thi ngo ra IC s€ co6 dién thé am.

3.2. Cép ngudn don:

++ Trong hinh 3:
e R3, R4 14 cau phan thé str dung dé 14y % ngudn Vee cip cho IN+ cho IC,

e C ting cudng On &p cau phan thé R3, R4
e R1, R2 twong tu nhu hinh 2
e D6 loi hoi tiép nghich ciia mach la:

Vo R,
Ke=—=1+—"
7 R,
e Khi IC dugc cap ngudn don thi dién thé DC & cac chan khi IC tot 1a:
VCC
V1+=V1—=V0=7

Vce

Khi R2 bj her hoge dirt thi ngd ra IC s& c6 dién thé V, = £
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BAI 4: AMPLIFIER OTL (Output Tranformer Less)

1. Pai cwong

— Ampli OTL dugc cip ngudn don (+Vcc va mass = OV) tang cong suat kéo day str dung 2 Transistor
bd phu d6i xtmg, nén dién thé ra loa bang ' nguon (m01 Transistor cong suat lam viéc voi Yangudn).
Do d6 phai st dung tu ra loa, khong st dung bién thé ra loa goi 1a OTL (Output Transformer Less).

— Transistor bo phu (Camplementary Transistor) 1a 2 Transistor c6 cac thong s6 giéng nhau nhung
khac loai, 1 Transistor PNP va 1 Transistor NPN. V& mic 1y thuyét, cong suit ra loa cia Ampli
(Po) dugc tinh theo hé thirc:

_ V&
°78x R,
— Trén thuc té do hiéu suit cua Amplifier kiéu kéo day (n) chi dat dugc 78%, (n = 2 = 0,78 ~

0,8), trong d6 c6 22% nang luong bi ton that dudi dang nhiét do Transistor cong suat khl hoat dong
bi nong, do do cong suat thuc t€ (Pott) cia Amplifier ké ca hi€u suat s€ la:

VZ 2
P, — % 0,78 =
— Neéu ch(_)n trudce dién trd tai cua loa (Rv) va cong suat thyc t€ (Pott) cua Amplifier. HE thirc (1) cho
biét phai chon ngudn cung cap Vcc dé thod diéu kién trén nhu sau
VC?C == 1OXRLXPOTT_)VCC=\/10XP0TTXRL

2. Mach dién don gidn
2.1. Phén tich

ot+Vee
*(;:0 Vout
1
Vin
5> I
MASS =
TT | Ma so Nhi€ém vu
1. |G tu lién lac truyén tin hiéu tir bén ngoai vao cuc B/Q1
2. |01 Transistor khuéch dai cong suat nho tin hiéu con dugc la tang thic
3. | R1,R2 | cau phan thé st dung dé cap dién cho cuc B/Ql1
4, |RC lay dién thé cho cuc C/Q1
5. |RE cap dong cho cuc E/Q1
6. |D dugc phan cuc thuan lay dién ap 0,6v cap cho BE/ Q2 va Q3
7. [ Q2,Q3 |2 Transistor bo phu cong suat 16n hoat dong theo co ché kéo day
8. |Co tu xuat tin hi€u ra loa (SP)
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2.2.

Nguyén ly hoat dong

Khi B/Q1 nhan duoc tin hiéu ban ky am, Q1 dan yéu. Tai C/Ql1 ta léy duoc tin hiéu dao pha la
ban ky duong, dit vao B/Q2,Q3 nén Q2 duoc phan cuc thuan dan manh, C nap dong qua loa qua
Q2 vé ngudn, tao dong luc 1am ddy mang loa. Lic ndy B/Q3 nhan dugc ban ky duong, nén bi
phan cuc nghich va ngung dan.

Khi B/Q1 nhan dugc tin hiéu ban ky duong, Q1 dan manh, tai C Transistor QI ta léy duoc tin
hiéu dao pha la ban ky am dua vao B/Q2, Q3. Cuc B/Q3 nhéan duogc tin hiéu ban ky am nén phan
cuc thuan va dan manh, lam C xa dong qua loa qua Q3 tao dong luc hit mang loa. Lic nay B/Q2
nhan duoc tin hiéu ban ky 4m, nén phan cuc nghich va ngung dan.

Nhu vay loa duoc kéo ddy 1am rung mang loa phat ra am thanh theo tin s6 tin hiéu, nén mach
khuéch dai cong suit trén goi 1a khuéch dai cong suat kéo- day (Push — Pull).

3. AMPLIFIER OTL

3.1. Mach dién
— So d6 mach - trang 6
3.2. Phan tich
TT | Mi sb Nhiém vu
1. Q1 Khuéch dai dién 4p ngd vao
2. |VR1 Bién tré diéu chinh 4am luong ngd vao (Volume), hoat dong nhu cau phan thé
AC ¢ ngd vao.
3. |C2 Tu lién lac truyén tin hiéu tir bién tré VR1 diéu chinh 4am lugng vao cuc B/Q1
4. |R1,R2 Cau phan thé cap dién cho cuc B/Q1.
5. | R3 Lay dién ap ra cho cuc C/Q1.
6. |R4 Cap dong T cho Q1.
7. 1Q2 Khuéch dai ting cuong dién 4p tin higu
8. |C3 Ty lién lac truyén tin hiéu tir cuc C/Q1 vao cuc B/Q2
9. |R5R6 Cau phan thé l4y dién thé ngd ra cap cho B/Q2.
10. | VR2 Léy dién thé cho cuc C/Q2 va cuc B/Q3.
VR2 két hop véi CE/Q2 tao cau phan thé, 14y dién ap tir ngd ra loa cip cho
B/Q3 dé tang cuong On dinh dién thé ngo ra loa, tranh hién tugng troi1 nhiét
(*).
11. | R9 Cap dong Ie cho Q2 ddng thoi tao dudng hoi tiép nghich 14y dién ap ngd ra
loa vé& E/Q2 dé giam do loi cua Q2.
12. | C4,R8 Loai bo dudng hoi tiép nghich cua Q2 xudng mass dé ting do lgi cho Q2.
13. |R7,C1 Cép nguodn 6n dinh cho Q1 va B/Q2.
14. | Q3 Khuéch dai cong suit nho tin hiéu.
15. | C6 Tao hoi tiép nghich chdng dao dong tu kich tan sb cao & Q3 (do tu ky sinh
bén trong mdi ndi CB/Q3 tao thanh dudng hoi tiép thuan).
16. | R12 Lay dong Ie cho Q3. R12 // C7 dé tang d6 loi cho Q3.
17. | R10, R11, C5 | Mach tu cir (Boostrap), dudng hdi tiép thuan lam ting d6 loi cho Q4, Q5.
18. | D1, D2 Léy dién ap phan cuc 6n dinh cho BE/Q4-Q5 dé giadm méo xuyén tam.
19. | Q4, Q5 Transistor bd phu cong suit 1on.
20. | R13,R14 Lay dong Ie cho Q4, Q3, thudng dugc chon nho dé tao dong tin hiéu 16n khi
Q4, Q5 dan.
21. | C8 Tu ra loa thuong dugc chon co tri s6 16n khoang vai tram dén vai ngan uF dé
giam sy tOn thét tin hiéu ra loa ¢ tin sb thap do loa c6 tri s6 nho
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(*) Co ché trdanh hién twong tréi nhiét hoat dpng nhw sau:
= Gia sir khi nhiét d6 ting 1am Vm = Vo ting truyén qua R9, lam Vg ting, Q2 dan manh, Ic,
ting qua VR2, lam Vg3 ting, Q3 dan manh, Ics ting 1am Vs giam, thong qua BE/Q3-Q4 lam
Vm = Vo gidm. chéng lai sy tang cua Vo = Vm do nhiét .
= Ly ludn nguoc lai khi Vo giam do nhiét .
— Do loi hoi tiép nghich tir Q2 dén ngd ra Ampli 1a:
R,
Ky = R, +1
3.3. Nguyén ly hoat dong
Khi cho tin hi¢u am thanh vao cuc B/Q1:
+» Ban ban kv 4m:
e Q1 din manh. Tai cuc C/Q1 ta liy duoc tin hiéu ban ky dwong, tin hiéu nay duoc dua vao cuc
B/Q2 khuéch dai.
e Tai cuc C/Q2 ta nhan dugc tin hiéu dao pha la ban ky am dua tiép vao cuc B/Q3 lam Q3 dan
yéu, Tai cuc C/Q3 ta nhan dugc tin hiéu dao pha la ban ky duong dua vao cuc B 2 Transistor
Q4, Q5.
e Tin hiéu nay s& lam cho Transistor Q4 duoc phan cuc thuin nén dan manh va nap dong vio tu
C8 dua qua loa gay dong luc 1am day mang loa. Lic ndy Q5 bi phan cuc nghich nén ngung dan
¢ Ban ky duong:
e Q1 din yéu. Tai cuc C/Q1 ta lay duoc tin hiéu ban ky 4m, tin hiéu nay dugc dua vao cuc B/Q2
khuéch dai.
e Tai cuc C/Q2 ta nhan duoc tin hi¢u dao pha la ban ky duong dua tiép vao cuc B/Q3 1am Q3 dan
manh, Tai cuc C/Q3 ta nhan dugc tin hiéu dao pha la ban ky am dua vao cuc B 2 Transistor Q4,
Q5.
e Tin hiéu nay s& lam cho Transistor Q5 duoc phan cuc thuin nén dan manh va xa dong vao tu C8
dua qua loa gdy dong luc 1am hut mang loa. Luc nay Q4 bi phan cuc nghich nén ngung dan
4. Tai liéu tham khao

4.1. Amplifier OTL cong suit 16m
4.1.1. Ghép Transistor ¢ tang cong suat 16m
— Dé tang hé s6 khuéch dai dong ¢ Ampli cong sudt 1on, nguoi ta thudng ghép phirc hop
(Darington) cc Transistor cong suat kéo day voi nhau.
— C6 2 kiéu ghép la Ghép ddi xtng va khong d6i xtmg

| 01 +.fc~ er
R1
§R3 out R4
+
©
R3

Ghép ddi ximg Ghép khong dbi ximg Ghép khong dbi xing

.H__
'

— Trong mach khong dbi xtmg ngudi ta sir dung D hodc R (khoang vai chuc ohm) dé bu cho su
mat can bang khi Q1, Q3 1a hai NP ghép noi ti€p trong khi d6 ¢ Q2 chi ¢c6 1 moi noi NP.
— Trong mach ghép ddi xtng thuong cho chat lugng 4m thanh tét hon mach khong dbi xtmg.
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4.1.2. Phan cuc BE cho Transistor cong suit kéo diy ghép Dalington:
Co hai cach ghép:
a) St dung Diode:

Céc Diode dugc ghép ndi tiép de tao ap phan cuc 6n dinh cho cac mbi ndi BE Transistor cong
suat Transistor ghép cang ting thi s6 diode ghép cang nhiéu, tuy nhién Ve cho mot Transistor cong
suat 16n kéo day thudong vao khoang 0,3> 0,5v. Nguoi ta c6 thé mac mot bién tré tinh chinh (khoang
vai tram Q dén vai kQ) ndi tiép hodc song song véi cac Diode dé thay doi ap phan cuc phu hop véi
Vge khi can chinh may.

b) Str dung Transistor

Nguoi ta sir dung Transistor két hop voi R1, R2 dé tao 4p phan cuc 6n dinh cho BE cac Transistor

cong suat kéo day

+Vcc +Vcc +Vcc
_ 3
01 Q3 Q1 Q
e 2 D! ¥
R1
D2
bz OUT OUT Q ouT
L

. } § §

VR VR 02 04 R2 02 04

Ry +R,
Voe =Veg = R X Vpg
2

4.2. Mach dién
So d6 mach - trang 8
4.2.1. Phantich

TT | Tén linh kién | Nhiém vu

1. |01 Khuéch dai dién 4p tin hiéu ngd vao.

2. |R1 Lay dién ap cuc C/Q1.

3. |R2 Lay dién ap hoi tiép nghich tir cuc C cip vé cuc B/Q1.

4. | C3/IR2 Chong dao dong tu kich phét sinh & Q1.

5. | R3/IC5 Cép dong cho Q1 va ting d¢ loi cho Q1.

6. |R4,C1 Cb 1ap ngudn va 6n ap cho Q1.

7. Q2 Khuéch dai tang cuong dién 4p tin hi€u ngd vao.

8. |R5 RY Cau phan thé cip dién ap cho cuc B/Q2.

9. [ C8/IRT On 4p cau phan the

10. | R6 Lay dién thé tir cau phan thé cap cho cuc B/Q2 dé ting tong trd nga vao cho
Q2 nham tranh gay ton that tin hiéu ngd vao ma dong thoi van giit dugc dién
thé & cuc B/Q2 6n dinh khi chon R5, R7 ¢4 tri s6 Q nho.

11. | C7 Hoi tiép nghich, chéng dao dong tu kich tan so cao phat sinh & Q2.

12. | R9 L4y dién ap cho cuc C/Q2 va cuc B/Q3. R9 duogc chon 1a mot bién tré dé
chinh dién thé ngd ra sao cho bang mét nira ngudn (4+Vee) khi can chinh
may.

13. | R11 Lay dong Ie cho Q2.

14. | C9, R10 Loai bo duong hoi tiép nghich trén R11 dé ting do loi cho Q2. Do loi tir Q2
dén nga ra loa dugc xac dinh boi R11, R10 la:
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Ry 2200 .
KF_1+R10_ 7 = 0
15. | R8, C6 Cb lap va cap ngudn cho cuc B/Q2.
16. | Q3 Khuéch dai cong suét nho tin hiéu.
17. | R15/IC12 Lay dong Ie va ting do loi cho Q3.
18. | C10 Chédng dao dong ty kich phét sinh & Q3.
19. | D1, D2, R14 | Lay dién ap phan cuc 6n dinh cho BE/Q4-Q5-Q6-Q7.
20. | R12,R13, C11 | Mach ty cu.
21. |1 Q4, Q5 Transistor b phu cong suat nho.
22. | 06, Q7 Transistor b6 phu cong suat 16n.
23. | R16, R17 Khoang vai traim Q. Cap dong cho Q4, Q5 va tao ap phan cuc cho BE/Q6-Q7.
24. | R18, R19 Nho hon 1Q, cong suat Watt 1ay dong tin hi¢u 16n cho Q6, Q7.
25. | C14, R20 Mach loc Zobel 6 tinh dung khang dé can bang tai 12 loa c6 tinh cam khang
nham muc dich can bang tai & moi tan sd tin hiéu.
26. | C13 Tu ra loa.

4.2.2. Nguyén ly hoat dong:
— Tin hi€u tir Volume dua vao cuc B/QI, duoc Q1 khuéch dai va léiy ra tai cuc C dé dua tiép vao
cuc B/Q2 qua tu C4.Tai cuc C/Q2 ta lay dugc tin hiéu c6 bién do 16n dua vao cuc B/Q3, néu tin

+

hiéu tai B/Q3 1a:

Ban ky duong Q3 dan manh, tai cyc C/Q3 ta léy dugc tin hiéu ban ky am dua vao cuc B/Q4,

Q5. Q5, Q7 dugce phan cyuc thuan nén dan manh 1am ty C13 xa dong qua 19a qua Q7 tao dong
luc lam hat mang loa. Lac nay B/Q4, Q6 bi phan cuc nghich nén ngung dan.

Ban ky am Q3 dan yéu, tai cuc C/Q3 ta léy dugc tin hiéu ban ky duong dua vao cuc

B/Q4,Q5. Q4,Q6 dugc phan cyc thuén nén dan manh lam tyu C13 nap dong qua loa qua Q6
tao dong luc lam day mang loa. Luc nay B/QS5, Q7 bi phan cuc nghich nén ngung dan.
— Nhu vay loa dugc kéo ddy 1am rung mang loa va phét ra 4m thanh theo tan sd tin hiéu.

Trang 17 / 55



BAI 5: MACH AM SAC

1. Mach BAXANDALL thu dong s dung Transistor:
1.1. Mach dién

——-0 +Vcc = 12V
RS 5kK6
1uF
~ 4 1
Cin Rp Cout
R1<10k ClZ==102
e }h >C1815 223
In 1uF Q1 A —I
VR1¢, C3 [ Jke _.§VR2 VR3 o
100k c4 R3 100k 50k out
Bt .
Rp Q220 1k224 L C2
E R2 —J—lo3
; - —1
BASS TREBLE VOLUME =

1.2. Phan tich

T

Tén linh kién

Nhiém vu

1.

Q1

Transistor tién khuéch dai (pre.Amp), khuéch dai nang cao bién do dién thé
tin hi€u ngd vao.

2. | Ci Tu lién lac truyén tin hiéu tir ngudn 4m thanh bén ngoai vao cuc B cua
Transistor.
3. |RE CAp dong Ie cho Transistor hoat dong.
4, |RB Lay dién thé tir cuc C cip cho cuc B cua Transistor, tao thanh dudng hoi tiép
nghich cho mach.
5. | Co Tu lién lac truyén tin hiéu tir cuc C cua Transistor dé dua vao mach am sac.
6. | R1, VR1, R2, | Tao thanh mach loc tan sb thip (Bass).
C3,C4
7. | C1,VR2,C2 | Tao thanh mach loc tan s6 cao (Treble).
8. |VR3 Bién tro chinh 4m lugng (Volume).
9. | R1,R2, R3, Mach Baxandall bo tri R, C theo nguyén tdc nhu sau:
C1,C3,C4 R1xC1 = R2xCz vo1 R1 = 10R2, C2 = 10Cy

R1xXC3=RyxC4 vOi C4 = 10C3

Rs = 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 cyc C Transistor da duoc khuéch dai cho bién do dién thé du 16n
vao mach am sac, tin hi¢u nay dugc dan vao 2 mach lgc Bass va Treble nhu sau:

1.3.1. Mach Bass
- Tin hiéu tan s6 thfip duoc dan vao mach loc qua R1, VR1, R3
- Tin hiéu tan s6 cao dugc dan xuéng mass qua C3, C4, R2
a) Khi chinh VRI 6 vi tri A:
Ta c¢6 mach tuong duong hinh bén:

- D6i véi tin hiéu tan sb thap () thi:

V—( VR, + R, )xV
" \R,+ VR, +R, !

(101) v
=|—] X V:
111 :
~ 0,9 x V,
- Nhu vy khi VR1 & A thi tin hiéu tdn s thap 14y ra c bién do 16n nhat.

b) Khi chinh VRI1 ¢ vi tri B:

Vi

Ta c6 mach tuong duong hinh bén:
- D06i vdi tin hiéu tan so thap (fi) thi:

V—( Ry >><V
© " \R, +VR, +R, !

()
=|—] X V:
111 '

~ 0,01 XV,

- Nhu vay khi VR1 ¢ B tin hiéu tn s6 thap 14y ra c6 bién do nho nhat

1.3.2. Mach Treble

- Pbi v6i tin hiéu tan s6 thép C1, C2 duoc xem nhu mach hé do Xci, Xco rat 16n

- Pdi vai tin hiéu tan s6 cao C1, VR2, C2 dugce xem cau phan thé AC.

- Tin hiéu tan s6 cao fc = 20KHz. Mach treble c6 tac dung twong duong nhu & mach Bass

- Nhu vay khi VR1 & A tin hiéu 13y ra c6 bién do ra 16n nhit Vo = 0,9 Vi (max)
- Nhu vay khi VR1 ¢ B tin hiéu ly ra c6 bién d6 nhé nhat Vo ~ 0,01Vi (min)
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2.

Mach BAXANDALL tich cuc sir dung 1C

2.1. Mach dién sir dung 3 IC

- So d6 mach - trang 3

2.2. Phéan tich
2.2.1. Mach Bass

- O tan s6 cao fc = 20KHz va C1 = 223pF, ta c6 X, =

- Khi chinh VRI ¢ A:

1
2nfC1
Vi Xc1 ¢6 tri s6 nho nén bi hoi tiép nghich manh qua dién tré hoi tiép 1a R2 nén d6 loi & tan sb
cao bi suy yéu, tanoi C1, R2 c6 tac dung lam yéu tin hiéu tin sé cao (fc) trong mach bass.

= 3650

Ta c6 mach twong duong hinh bén: vV R1 A\\/ RlB R2

RF=VR1 + R2 =100K + 15K = 115K 0

Ri = R1= 15K 15K m v
V, Ry 115 ) >

KF=7i=R—i=E=7,7(lan) 15K

— Vo = 7,7%xVj

- Khi chinh VRI ¢ B:
Ta c6 mach tuong duong hinh bén:

Re=R2 =15K

Ri = VR1+ R1= 100K + 15K = 115K
Vv, Ry 15 .

K- _Vi_R_i_E_ 0,13 (lan)

— Vo =0,13xV;

< Nhu vay khi chinh VR1 & A thi d6 loi tan sb thap tang 16n nhat, di chuyén vé B thi d6 loi tan s6

thap bi giam nho nhat

2.2.2. Mach Treble:

L)

» Nhu vay khi chinh VR3 & A thi d9 loi tan sb cao(fc)

- O tan s6 thap f; = 100Hz thi C5 =222p ¢6 X5 = rat 16n dugce xem nhu mach hd nén tin hiéu

2nfC5
tan so thap khong qua duge C5.
- O tan s6 cao fc = 20KHz, C4 =100p cd Xc4 =1/2nfC4 = 80k va song song v4i VR3

- nén Xc4 // VR3 =VR3 /] = 45k. VR3//

- Khi chinh VR3 ¢ A: Ta c6 mach tuong duong Vi R7TA B R8
Rr = VR3// + R8 = 45k + 1k8 = 46,8k "7TIKS
Ri = R7 = 1k8 Vo
Kr=Vo/Vi=Rr/Ri=468/1,8 =26 (lin) } 0
— Vo =26 Vi

- Khi chinh VR3 ¢ B: Ta c6 mach twong duong
Rr = R8 = 1k8 VR3//

Ri = VR3 + R7 = 45k + 1k8 = 46,8k Vi RIA B

RS
Kr =Vo /Vi=Rr/Ri =1,8/6,8 = 0,018 (lan) 1K8 45K
— Vo0 =0,018 Vi > Vo

tang 16n nhat, di chuyén vé B thi d¢ loi fc giam nho
nhét
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2.2.3. Mach Midrange:

- O tn sb tiéng trung fm = 1KHz, C2 = 472p ¢6 Xpp = —

2mfC2

= 34K

VR2 /[ Xc2 = 100k // 34k = 25K
- Trong mach loc gdm R6, C3 do R6 = 27K ¢ tri s6 16n nén c6 tic dung can trd dbi véi tin hicu
tan s6 cao co bién do yéu. Nguoc lai C3 = 103pF ¢o6 tri s6 nho nén Xc3 rat 16n ddi vai tin hiéu tan
s6 thip nén khong cho tin hiéu tan sb thip qua. Do d6 mach R6, C3 chi c6 tac dung cho tan sb
trung fm = 1 KHz di qua
- Khi chinh VR2 ¢ A: ta c6 mach tuong duong
R = R5+ VR2// = 6,8k + 25k = 31,8K VRl

Vi R4A B R5
Ri = R4 = 6,8k | Sen s
K =V0/Vi=Re/Ri=4,6 (lan)
— V0 = 4,6xVi }

- Khi chinh VR2 ¢ B: ta c6 mach tuong duong
RrF=R5=6,8k

Ri = R4 + VR2// = 6,8k + 25k= 31,8k VR2/I
Vi R4A B

‘ R5
Kr=Vo/Vi=Rr/Ri=0,2 (lan) O AAASAAA
_ 6K8 25K 6KS8
— Vo =0,2xVI Vo
% Nhu vay khi chinh VR2 & A thi d6 1oi tan sé trung

fm tang 16n nhat, di chuyén vé B thi d¢ 1gi fm giam

dan va nho nhat 1a ¢ B.

3. Tai liéu tham khao
3.1. Mach am sac hoi tiép nghich st dung Transistor
3.1.1. Mach dién

+Vcc=6-12v

*— ~AA——D0
BASS 470
R1 VR1 R Cf 10k
k >I+
s\ 10}<C | 4lk o 680k| +11éF
223 224
¢+ VR3 OUT
R3$5ke 1uF 50k
S o2 il
Cl TVRZ C2 ! 220 -
|l _ X ]
' 100k !
— 102 103 - VOLUME

- TREBLE

- Trong mach: QI lam nhi¢m vu tién khuéch dai tang bién do tin hi€u nga vao. Q2 khuéch dai hoi

tiép nghich ddi vai tin hiéu Bass-Treble
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3.1.2. Phan tich
a) Mach Bass

— Ta ¢6 mach twong dugng nhu sau:

e C1, Cr tu lién lac ¢6 tri s6 16n nén Xc nhé duogc
xem nhu ndi tit ddi véi tan sb thap

e (3, C4 bi hoi tiép nghich ddi vai tan sb cao, nén
khong c6 tdc dung trong mach Bass.

— Khi chinh VR1 ¢ A: ta ¢6 mach twong duong:
RF=VR1 + R2 =100k + 1k = 101k
Ri=R1=1k
Kr=Vo/Vi=Rr/Ri=101/1=101
— Vo =101xVi

< Nhu vay VR1 & A ta lay duoc tin hiéu tan s6 thap
v6i bién do 16n.

— Khi chinh VR ¢ B: Ta ¢6 mach tuong duong nhu
Sau.:

RFr=R2 =1k

Ri = VR1+R2=101k
Kr=Vo/Vi=Rr/Ri=1/101=0,01
— V0 =0,01xVi

Vi R1
10K

100K

VRlpg R2 Vo

1K

.|||_7

Vi R1 A VRlg

10K

100K

R2 Vo
1K

% Nhu vay VR1 ¢ B ta liy duoc tin hiéu tan s thip voi bién d nho

b) Mach Treble

¢ Khi chinh VR2 o A:

— O tan sb cao fc = 20KHz, Cr, C1 ¢6 tri sb 16n nén
XcF, Xcl rat nho dugc xem nhu ndi tit.

— O tan sb cao fc = 20KHz, Xc1 = 10k, Xc2 = 1k

— Khi VR1 ¢ vi tri A: ta c6 mach tuong duong:
RF=VR2 + Xc2 = 100k + 1k = 101k
Ri = XCl1=1k
Kr=Vo/Vi=Rr/Ri =101/ 1=101 —-»V0=101 Vi

Vi Xcl o YRZB Xc2
o A e

100K

10K

— Vay VR2 & A ta lay ra dugc tin hiéu fc voi bién d6 16n nhat

¢ Khi chinh VR2 ¢ B:

— Ta ¢6 mach twong duong:
RrF=Xc2 = 1K
Ri = VR2 + Xc2 = 101k
Kr=Vo/Vi=Rf/Ri=1/101=0,01
— V0 =0,01xVi

— Nhu vay khi VR2 ¢ B tin hiéu tan s6 cao cd bién
d6 rat nhé

Vi Xcl o VRZ2 g Xc2
O—P NN

10K

100K

q
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3.2. Mach am sic hdi tiép nghich sir dung 1C
Mach dién

c1 . ) R3 104
O—}|+——'\N\,—l—’_~l\—:> 1 _%_‘IOHF R4 A B RS
+
3

5
In 14r RI é; 10k vﬁITIOOk 10k
e R2 ;
= 29k R glok
e 1
LM 324 !
C3 %222
1k5 A \*ﬁv B 1k5

R7 VR2 100k R8
TREBLE
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BAI 6: AMPLIFIER OCL (Output Capacitor Less)

1. Pai cwong
— Ampli OCL dugc cap ngudn doi xang, nén di€n thé ngd ra bang OV. Do dé dugc ghép truc tiép

v6i loa ma khong str dung tu, nén goi 1a OCL. V& mic 1y thuyét, cong suét ra loa (Po) ciia Ampli
OCL duoc tinh theo hé thirc:

_ V&
7 8xR,
Trén thuc té do hiéu suat (n) cua Amplifier kiéu kéo day chi dat dugc 78% (n = I;—O =078 ~
1

0,8), trong d6 c6 22% nang luong bi ton thit dudi dang nhiét do Transistor cong suét khi hoat
dong bi nong, do d6 cong suat thuc t€ (Pott) cia Amplifier ké ca hiéu suat s¢€ la:

Vé Vé
Port = ———— X 0,78 =~ 0,4 X —
Ott T 2 xR, R,

— Néu chon trudc dién trd tai cua loa(RL) va cong suit thuc té (Pott) cia Amplifier. Hé thirc trén

cho biét phai chon ngudn cung cap Vce dé thoa diéu kién trén nhu sau:

Poit X Ry, Poit X Ry,
VC?C= 04 _)VCC= 04

Thi du: dé c6 cong suat ra thuc té cia Amplifier 1a Pott = 100W, sir dung loa RL = 8Q. Ta phai
chon nguoén cung cap Vee la:

Poie X Ry, 100W x 8
Vee = = =+2000 = 45V
ce J 0,4 0,4

Dé nang cao chat lugng am thanh va ting tinh chong nhiéu cho mach, & ngd vao Amplifier OCL
nguoi ta thuong st dung kiéu mach khuéch dai vi sai

2. Mach dién amplifier sir dung Transistor
2.1. Mach khuéch dai vi sai
2.1.1. Mach dién

Mach khuéch dai vi sai kinh dién Mach khuéch dai vi sai bién doi

2.1.2. Phan tich_
a) Mach kinh dién:

— Trong mach khuéch dai kinh dién nguoi ta st dung 2 Transistor ¢6 dic tinh gidng nhau cing
loai lay dong chung qua RE.
— DoRe1=RB2, 1=2, — Ig1=I2, Ie1= le2, Ic1=IC2.
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— Khi chon Rcl = Re2 nén luc chua c6 tin hiéu vao hai cue B/Q1-Q2, dién thé nga ra tai C/ Q1 va
C/Q2 1a Vel = Vc2. Tai ngd ra Ry khong c6 su chénh 1éch vé dién 4p nén khong c6 tin hiéu ngi ra.
— Khi cho hai tin hi¢u ddo pha vao mach:

+ Ban ky duong dit vao B/Q1, Q1 din manh, Ic1 ting qua Rcl nén Vel giam

+ Ban ky am dat vao B/Q2, Q2 din yéu, Ic2 giam qua Rc2 nén Vc2 ting
— Taingdra C1 va C2 c6 sy chénh 1éch vé ap nén c6 dong tin hiéu qua Ry tir C2 qua C1

+ Ban ky am dat vao B/Q1, Q1 dén yéu, Ic1 giam qua Rcl nén Vcl ting

+ Ban ky duong dit vao B/Q2, Q2 din manh, Ic2 ting qua Rc2 nén Vc2 giam
— Taingdra C1 va C2 c6 su chénh 1éch vé 4p nén c6 dong tin hiéu qua R tir C1 qua C2

TT | Tén linh Kkién | Nhiém vu

1. Q1,02 Hai Transistor khuéch dai, cung loai, st dung dé tao mach khuéch dai dao
pha.

2. |RE Dién trg chung cip dong cho ca hai Transistor (Q1 va Q2).

3. | RB1, RB2 Dién tré phan cuc co sd, dam bao IB1 =1B2 dé IE1 = IE2 va IC1 = IC2.

4. | RC1,RC2 Dién trd tai cua Q1 va Q2, giup tao su chénh I¢ch ap khi co tin hi€u vao.

5 |RL Dién trd tai ngd ra, qua do dong tin hiéu duogc truyén tir C1 dén C2 hodc nguoc
lai.

b) Mach bién doi:

— Trong mach nay tin hiéu dugc dua vao cuc B/Q1, tin hi¢u léy ra tai cuc C/Q1 c6 bién do 16n va
dao pha so v&i tin hiéu nga vao. Cuc B/Q2 ndi ¢ ngi ra Ampli qua Rr1 tao thanh dudng hoi tiép
nghich lam giam d6 loi hi tiép ngich & Q1,Q2.Do d6 ngudi ta loai bo dudng hdi tiép nghich xudng
mass bang tu Cr, Rrz dé tang d6 loi cho Q1, Q2
— Do loi hdi tiép nghich cia mach 1a:
Vi Rpp

2.2. Mach dién ampli OCL

2.2.1. Mach dién bang A1

a) Mach dién
- So d6 mach - trang 9

b) Phan tich:

TT | Tén linh kién | Nhiém vu
1. |1CTLO082 Khuéch dai dién 4p tin hiéu ngd vao.
(JRC 4558)
2. | Chan 8,4/IC | Lay ngudn 6n ap (+15V, -15V) qua R4, Dz1, C1 va R6, Dz2, C3.
3. [In(®)/IC Nhan tin hiéu ngd vao qua bién trd chinh 4m luong Volume va tu lién lac C2.
4. |In(-)I1C Nhén hdi tiép nghich tir ngd ra dwa vé qua R3.
5. |R1 On dinh tong tro ngo vao cua IC.
6. |R2,C4 Loai bo dudng hoi t1ep nghich xuong mass (*)
7. | R3/IC5 tao hoi tiép nghich tan sb cao chéng phat sinh dao dong tu kich ¢ IC.
8. |Q1, Q2 Transistor khuéch dai vi sai, ting cudng dién ap tin hiéu ngd vao.
9. |R5, R10 Lay dién ap phan cuc BE/Q1, Q2 va can bang dong & Q1, Q2.
10. | R9, C8 Loai bo dudng hoi tiép nghich trén R10, ting do loi hoi tiép nghich (**).
11. |R7 Lay dong Ie chung cho Q1, Q2.
12. | R8, C7 Cb lap ngudn va dn &p ngudn —Vee cho mach khuéeh dai vi sai.
13. | R6 Lay dién ap cho cuc C/Q1 va phan cuc BE/Q3.
14. | Q3 Khuéch dai cong suét nho tin hiéu.
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15. | R11,R12, C10 | mach tu cir ting d6 loi cho tang cong suit 16n kéo day. R11, R12 con 1a dién
tré léy dién thé cho cuc C/Qs3.
Do V(ri1 +Rri12) ¢ gia tri khong d6i, nén khi thay d6i R11 hodc Rz thi dong qua
Rui1, Riz s& thay doi.

16. | C9 Hobi tiép nghich chéng dao dong tu kich tan s cao ¢ Q3.

17. | D1, D2, D3 Lay dién ap phan cuc cip cho tang cong suit 1on kéo day.

18. | Q4, Q5 Thudc tang khuéch dai cong suét 16n kéo ddy, cip bo phu cong suat nho.

19. | Q6, Q7 Thudc ting khuéch dai cong suét 16n kéo ddy, cip bo phy cong suat 16n.

20. | R13,R14 Lay dong cho Q4, Q5 va tao dién ap phan cuc cho BE/Q6-Q7.

21. | R15, R16 Lay dong tin hiéu 16n cho Q6, Q7.

22. | C11, R17 Mach loc Zobel, 6n dinh hoat dong cua mach cong Suét.

(*) Do loi hdi tiép cua IC 1a:
Ke =341
TR

2 r r
(**) Do do6 d¢ loi hoi tiép nghich tir mach khuéch dai vi sai dén nga ra loa la:

Rio 10K
KF=1+R—=1+

9

= 21(I3
047K ({an)

2.2.2. Mach dién bang A2

a) Mach dién
- So d6 mach - trang 10

b) Phén tich:

TT | Tén linh kién | Nhiém vu

1. [ICTLO82 Khuéch dai dién ap tin hiéu ngd vao.

(JRC 4558)

2. | Chan 8, 4/IC | LAy ngudn dn ap (+15V.- 15V).

3. [In(®)/IC Nhan tin hiéu ngd vio qua bién trd Volume, tu lién lac C2.

4. |In(-)1C Nhan hoi tiép nghich tir ngd ra qua R2.

5. |R1 Giam nhiéu va 6n dinh tong tré ngd vao cho IC.

6. | R4,C4 Loai bo dudng hoi tiép nghich xudng mass (*).

7. |C5 O tan s cao C5 dugc xem nhu ndi tit (Xcs = 0)(**).

8. |R7,Dz1,C1 | LAy ngudn 6n ap (+15V) cép cho IC.

9. |R8,Dz2,C3 | Lay ngudn 6n ap (-15V) cap cho IC.

10. | R5, R6 Phén thé dién 4p ngd vao cho cuc B/Q1.

11. | Q1, Q2 Khuéch dai vi sai, ting cudng dién ap tin hiéu ngd vao.
Q1 nhan mét phén tin hi¢u ngd vao qua cau phan thé R5, R6 voi tu lién lac
C7.

12. | C6 /I R5 Bu tin hiéu tan s6 cao cho cuc B/Q1.

13. | R6, R15 Lay dién ap phan cuc thuin BE/Q1, Q2 va cin bang dong.

14. | R9 Léy dién thé cuc C/Q1 va phan cuc BE/Q4.

15. | C9, R12 Loai bo hdi tiép nghich tir ngd ra loa dua vé cuc B/Q2 (***).

16. | Q3 cap dong hang cho Q1, Q2, nhd d6 mdi ndéi CE/Q3 déng vai trd nhu 1 dién

Vee>0 o

tré xoay chiéu vo cung 16n (rce = ice >0 ), nén c¢6 tac dung ngin nhiéu
tir nguodn cap 1én cuc E/Q1, Q2.

17. | D3, D4, D5, | Lay dién ap on dinh cap cho cuc B/Q3 va cuc B/Q5.

R11
18. | R10 Lay dong hang cho Q3.
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19. | Q4 Khuéch dai cong suét nho tin hiéu.

20. | R13 Lay dong cho Q4.

21. | C8 Hoi tiép nghich chong dao dong tu kich tan s6 cao & Q4.

22. | Q5 dugc cip dong hang qua D3, D4, D5, R11 va R14 nén duoc thay thé cho mach
tur cir dé tang do loi cho tang cong suat 16n kéo day. Q5 con duge coi nhu Re
rat 16n cho cuc C/Q4.

23. | D6, D7, D8 Lay dién 4p phan cuc cho ting cong sudt 16n kéo diy.

24. | 06, Q7 Cap Transistor bo phu khuéch dai cong suit nho.

25. | C10, C11 Chdng dao dong tu kich tin sb cao phat sinh & Q6, Q7.

26. | R16, R17 Lay dong cho Q6, Q7 va tao dién ap phan cuc BE/QS, Q9.

27. | 08, Q9 Cap Transistor bo phu khuéch dai cong suét 1on.

28. | R18, R19 Lay dong tin hiéu 16n cho Q8, Q9.

29. | R20, C12 Mach loc Zobel, 6n dinh hoat dong cua tang cong suat 16m kéo déy.

(*) Do loi hoi tiép tan sb thap cua IC 1a:

Kp =

KF=

R,

22
—+1=—+1=23(lan)

Ry
(**) Do loi tan s cao cua IC la:
R,//R 6,8
/IRy, | _
R, 1

(***) Do loi hoi tiép nghich tir mach khuéch dai vi sai dén ngd ra loa la:

Kp =

Ris
R12

18
1—T+1—19(lan)

2.2.3. Mach dién bang A3
a) Mach dién

- So 6 mach - trang 11
b) Phén tich:

TT | Tén linh kién | Nhiém vu

1. | ICJRC4558 | Khuéch dai dién 4p tin hi¢u ngd vao.

2. |[C2,R1 Lay tin hiéu vao va truyén dén dau vao In(-) cua IC.

3. R? C4 Hoi tlep nghich tr ngd ra dua vé, xac dinh d9 loi héi tiép nghich cua IC (*)

’ Hoi tiép nghlch chdéng dao dong tu kich tin sd cao phat sinh ¢ IC.

4. |R4,Dz1,C1 Cap ngudn 6n ap +12V cho IC.

5. | R5,Dz2, C3 | Cép ngudn on ap -12V cho IC.

6. |Ql,Q2 Transistor khuéch dai vi sai, ting cudng dién 4p tin hiéu ngd vao.

7. | R3,R11 Cip dién ap phan cyc thudn BE/Q1, Q2 va cin bang dong cho Q1, Q2.

8. Loai bo dudng hoi tiép nghich trén R11, ting d6 loi cho mach khuéch dai vi
R10, C8 sai (**).

9. |R8 Lay dong chung cho Q1, Q2.

10. | R7, C7, Dz3 Cap ngudn 6n ap +18V cho mach khuéch dai vi sai.

11. | C5 Lay tin hiéu ngd ra IC dé truyén vao cuc B/Q1.

12. R6. R9 Léy dién ap cho cuc C/Q1-Q2, truyén tin hi¢u vao BE/Q3 va phan cuc

’ VBE/Q3.

13. | Q3 Khuéch dai cong suét nho tin hiéu.

14. |1 C9 Tao hdi tiép nghich chong dao dong ty kich tin s cao ¢ Q3.

15. | Q4, Q5 Tao thanh mach phan cuc on dinh cap dién cho BE cua cac transistor tang
R12,R13, R14 | cong suat kéo day (***).

16. | R16,R17, C10 | Mach tu cir ting d6 loi cho tAng cong suat kéo ddy.

Trang 27 / 55




17. Co6 1ap ngudn va on ap ngudn -Vee cho mach khuéch dai vi sai va cong suit
R15, C6 aho.
18. | Q6, Q7 Transistor b6 phu cong suat nho trong ting cong suit 1on kéo day.
19. | R18 Cap dong chung cho Q6, Q7 va tao di¢n ap phan cuc VBE cho Q8 Q9.
20. | Q8, Q9 Transistor b6 phu cong suat 16n trong tang cong suit 1on kéo day.
21. | R19, R20 G161 han dong cho Q6, Q7.
22. | Cl11, R21 Mach loc Zobel giam tiéng 6n va dao dong tan sd cao.
23. | L, R22 Mach bu tan s thp cho loa.
(*) D6 loi hoi tiép nghich cua IC 1a:
R, 18K .
KF —R—4—?— 18(lan)
(**) Do loi hoi tiép tir mach khuéch dai vi sai dén nga ra loa la:
Ry 39K
KF—R—IO+1—?+1K 40(lan)

(***) bién ap phan cuc dugc xac dinh boi hé thie sau:

R12 + R13 + R14 100 + 150 + 470

Vphén cuc — Vegs = R14 BE — 470 X 1,2V =2V
2.2.4. Mach dién bang A4
a) Mach dién
- So 6 mach - trang 12
b) Phan tich:
TT | Tén linh kién | Nhiém vu
1. | ICJRC4558 | Khuéch dai dién ap tin hiéu ngd vao.
2. |In() Lay tin hiéu vao qua R1, nhan hoi tiép nghich tir ngd ra dua vé qua R2 (*).
R1, R2
3. |C3//R2 Hoi tiép nghlch chong dao dong tu kich tan sd cao phat sinh ¢ IC.
4. |R3,Dz1, C1 Cap ngudn +12V 6n ap cho IC.
5. |R4,Dz2,C2 | Cap ngudn -12V 6n 4p cho IC.
6. | Q1,Q2 Khuéch dai vi sai, ting cudng dién 4p tin hiéu ngd vao.
7. |R5,R10 Cép dong can bang cho Q1, Q2.
8. |R9,C6 Loai bo hoi tiép nghich trén R10, ting d6 loi cho mach khuéch dai vi sai (**).
9. |03 Khuéch dai cong suit nho tin hiéu.
10. | C7 Tao hdi tiép nghich chdng dao dong ty kich tan s6 cao & Q3.
11. | R7,C5,Dz3 | Cép ngudn 6n ap +18V cho mach khuéch dai vi sai.
12. | R6 Lay dién thé cho cuc C/Q1, phan cuc VBE/Q3 va truyén tin hiéu vao BE/Q3.
13. | R12, R13, C8 | Mach tu cu tang do lgi cho tang cong suit kéo day
14. | R11,C4 Co6 1ap ngudn va on ap ngudn -Vee cho mach khuéch dai vi sai va cong suit
nho.
15. | Q4, Q5 Transistor bd phu cong suit nho.
16. | Q6, Q7 Transistor bd phu cong suit 1on.
17. | D4, D5, D6 Lay dién ap phan cuc cdp cho BE cac BIT ¢ ting cong suit kéo day.
18. | R14, R15 Ciap dong cho Q4, Q5 va tao dién 4p phan cuc VBE cho Q6, Q7.
19. | R16, R17 Han dong cho Q6, Q7.
20. | C9, R18 Mach loc Zobel 6n dinh hoat dong ting cong suat.
21. | L,R19 Mach bu tan s6 thp cho loa.

(*) Do loi hoi tiép nghich cua IC 1a:
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R, 18K

K =—=—>+=18 (I3
LN ,
(**) Do loi hoi tiep tor mach khuéch dai vi sai dén nga ra loa la:
Ke =210 g 2K ik —a0q
FTR, T IK (tam)

(***) Dién ap phan cuc dugc xac dinh boi hé thire sau:

Vphén cuc

= Vegs =

R12 + R13 + R14
R14

100 + 150 + 470
X ZVBE = 470 X

1,2V = 2V

3. Mach sw dung Transistor MOSFET

3.1. Mach dién bang F1

a) Mach dién
- So d mach - trang 15

b) Phén tich

TT | Tén linh kién | Nhiém vu

1. | Q1,Q2 Transistor khuéch dai vi sai dugc cap dong hang boi Q3 qua R5.

2. |1 Q3 Transistor cip dong hang cho Q1, Q2.

3. |R5 Dién tré han dong cho Q3.

4. |R6,D1,D2 | Mach 6n 4p cuc B/Q3.

5. |R3,R13 DPam bao Q1, Q2 liy dong bang nhau.

6. |R1,R2, 10uF | Pua tin hiéu vao cuc B/Ql Va tu lién lac 10uF

7. |C1,C2 Mach loc nhiéu tin s6 cao xudng mass.

8. | R13 Pua tin hiéu hoi tlep nghich tir ngd ra vé cuc B/Q2, giam d6 lgi amplifier.

9. |C5, R8, R9, | Loaibo hoi tiép nghich dé ting d6 loi cua amplifier (*).

C6
10. | C8, R13 Hoi tiép nghich dbi véi tan sb cao, giam dao dong tu kich. Do d6 loi tan sd
cao 16n hon tan s thép, mach dé bi dao dong ty kich tan sd cao.
11. | R4 Lay dién thé cho cuc C/Q1 va cap phan cuc BE/QA4.
12. | D3, D4 Ghim dién 4p tin hiéu khong qua 1,4V dé tranh méo tin hiéu.
13. | R10 Han dong cho cuc E/Q4.
14. | Q4 Transistor cong suit nho nhén tin hiéu tir cuc C/Q1 qua R4.
15. | Q5 Transistor cap dong hing cho Q4 qua R11. Luc nay mdi ndi CE/Q5 duoc xem
nhu 1 dién tré AC c6 gia tri 16n lam gidm dong tin hiéu AC ton that qua dién
tr nay nham lam tang do lgi cho tang cong suat kéo day. Mbi ndi CE/Q5
dugc xem nhu RC/Q4 thay thé cho mach ty ct.
16. | R11 Dién tré han dong cho Q5.
17. |R7,D5,D6 | Mach 6n 4 ap cuc B/QS.
18. | C6, R12 Co lap va on ap nguon dwong, tranh nhidu lién tang gitta Q1, Q2, Q3, Q4, Q5.
19. | C4,R14 Co lap va 6n ap nguon am, tranh nhiéu lién tang giita Q1, Q2, Q3, Q4, Q5.
20. | Q6, Q7 Transistor kéo ddy cong sudt nho.
21. | R16 Han dong cho cuc E/Q6-Q7 va lay dién ap phan cuc cho GS/Q8-Q9-Q10-
Q11.
22. | R15, R17 Giam dién ap cho cuc C/Q6, Q7.
23. | R8, C9, Giam nhiéu tan sb cao & ngd vao cuc GS/Q8-Q9-Q10-Q11.
R19, C10

24. | Q8, Q9, Transistor kéo ddy cong suét 16n dang MOSFET.
Q10, Q11

25. | R20, R21, | Pién tr& can bang dong cap cho GS/Q8—Q11.
R22, R23
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20. | L Mach bu tan s6 thip cho loa.
27. | R24, C13 Mach loc Zobel.
28. | C11,C12 Loc nhiéu tan s6 cao ¢ ngudn +Vee va —\Vcec.
(*) D6 loi tan s6 thap dugc dinh bai hé thic:
K—VO— k13 +1= + 1 =37 (lan)
F=V,"R8+R9 "~ 018+12 = MM
6 loi tan sb cao duge dinh boi hé thirc:
K—VO K13 +1= + 1 = 284 (lan)
F=V. " Rg 01g T 1 =284 (lan

3.2. Mach dién bang F2
a) Mach dién

- So d6 mach - trang 16
b) Phén tich

TT | Tén linh kién | Nhiém vu

1. Q1 Q2 Transistor khuéch dai vi sai dugc cap dong hang boi Q3 qua R4 va 6n ap cuc
B/Q3 gdém R7, D1, C6.

Q1, Q2 lay dong bang nhau bai R2 = R9

2. | Q3 DPuoc xem nhu dién trd AC c6 gia tri 16n, ngan nhiu tir ngudn 1én Q1, Q2.

3. |R4 DPién tr¢ han dong cho Q3.

4. |R7,D1,C6 | Mach dn ap cuc B/Q3.

5. |R2,R9 Pam bao Q1, Q2 iy dong bing nhau.

6. |R1,C2 DPua tin hiéu vao cuc B/Q1.

7. |C3 Mach loc nhiéu tan sd cao xuéng mass.

8. |R9 Pua tin hi¢u h6i tiép nghich tir ngd ra vé cuc B/Q2, giam do loi amplifier.

9. |R8,C7 Loai bo héi tiép nghlch xudng mass dé ting do loi cua amphﬁer (™).

10. | C8//R9 Hoi tiép nghlch chéng mach phat sinh dao dong tu kich tan sd cao

11. | R3, R6 Lay dién thé cho cuc C/Q1, C/Q2 va cap phan cuc BE/Q7-Q8.

12. | C5,R5 Giam 1phan tin hiéu tn sd cao & cuc C/Q1-Q2 dé tranh gy nhifu cho mach.

13. | Q7, Q8 Transistor cong suit nho nhan tin hiéu tai cuc C/Q1 va C/Q2 théng qua R3,
R6.

14. | R14, R16 Lay dién 4p cho cuc C/Q7 Q8 va cép phan cuc cho GS/Q9, Q10.

15. | Q6 Transistor cip dong hing cho Q7, Q8 qua R15.

16. | R15 DPién tré han dong cho Q6.

17. |1 Q4 Transistor cip dong hing véi cuc B 6n 4p qua R11, D2, ¢6 bién trd tinh chinh
dong hang.

18. | R11, D2 Mach 6n ap cuc B/Q4.

19. | D3, R12 Lay dién 4p phéan cuc cb dinh cip 1én cuc B/Q6.

20. | R13, BE/Q5 | dugc xem nhu Diode dugc phan cyc thuan song song voi D3, R12 nham lam
gidm dién ap phan cuc 1én méi nbéi GS/Q9, Q10 khi 2 Transistor MOSFET
nay hoat dong manh gay nong theo nguyén 1y sau: Khi 2 Transistor MOSFET
nay hoat dong manh toa nhi¢t 16n truyén vao QS5, luc nay mbi ndi BE/QS5 bi
giam ap, do d6 s& lam giam dién ap BE/Q6. Q6 din yéu cip dong it cho Q7,
Q8. Dong nay qua R16, R17 s€ lam giam di¢n ap phan cuc cho cuc GS/Q9,
Q10 Q9, Q10 dan yéu s& lam gidm nhiét toa ra & 2 Transistor MOSFET nay
nén tranh gdy hu hong khi ching hoat dong manh.

21. | Q5 biéu chinh giam nhiét téa ra tir Q9, Q10 khi hoat ddng manh, bao vé mach.

22. | C1, R17 Co lap va 6n ap ngudn duong cap cho Q1, Q2, Q3, Q4, Q5, Q7, Q8 .
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23. | C4, R10 Co lap va 6n ap ngudn am cap cho Q1, Q2, Q3, Q4, Q5, Q7, Q8.
24. | Q9, Q10 Transistor kéo day cong suat 16n dang MOSFET.

25. | R18, R19 Dién trd can bang dong cip cho GS/Q9, Q10.

26. | L, R21 Mach bu tin s6 thip cho loa.

27. | R20, C9 Mach loc Zobel.

(*) Do @6 d6 loi cua mach dugc dinh boi hé thirc:

K. =

R9
R8

_V_

t1=22 Li—101q
0.39 (tan)

3.3. Mach dién bang F3
a) Mach dién
- So 6 mach - trang 17
b) Phan tich
- So 6 mach - trang 12

TT | Tén linh kién | Nhiém vu
1. |Ql, Q2, Q3,| Tao mach khuéch dai vi sai khuéch dai ting bién d¢ dién thé ngd vao.
Q4
2. | Q1, Q2, Q3, | Mic ndi tiép dé ting dién thé chiu dung dit 1én cuc DS. Tin hiéu dua vao
Q4 (DS) cong G/Q2 qua C2, R1 va dugc loai bo nhiéu tan sd cao & ngd vio boi C3.
3. Q2,04 DPuoc cip dong hang boi Q5.
4. | Q5 Transistor cap dong hang cho Q2, Q4.
5. |R7,D2 Cap dién ap 6n dinh 6,2V cho cuc B/Q3.
6. |R5 Cép dong hang cho Q3.
7. |R2,R9 Q1- Q2 hoat dong véi dong bang nhau nho RG ¢6 gi tri R2 = R9.
8. |VR1 Bién trg can béng dong Q2, Q4 dé chinh dién thé ngd ra loa bang OV.
9. |R9 Tao duong hoi tiép nghich giam d¢ loi cua Q1- Q2.
10. | C5, R8 Loai bo h01 tiép nghich xudng mass dé tang do loi (™).
11. | C6, R9 Tao hdi tiép nghich chong dao dong tu kich tan sd cao.
12. | R4, D1 Cép dién thé 6n dinh cho cuc G/Q1, G/Q2.
13. | R3, R6 Lay dién thé cho cuc D/Q1, D/Q3 va cap phan cuc cho cuc G/Q9, G/Q10.
14. | Q9, Q10 Tang khuéch dai cong suit kéo ddy MOSFET cong suit nho.
15. | Q8 Transistor cip dong hing cho Q9, Q10.
16. | R15 Dinh dong hing cho Q8.
17. | Q6 Cép dién 4p 6n dinh tai cuc B/QS.
18. | R11, D3 Cép dién ap on dinh 8,2V cho cuc B/Q6.
19. | VR2 VR2 cip dong hang cho Q4. Khi chinh bién tro nay dong qua Q6, Q8 thay 601
nén s& lam thay ddi dién ap phan cuc cho ting cong suat 16n kéo diy gdm
Q11, Q12, Q13, Q14
20. | Q11,  Q12, | MOSFET céng suat 16n dang gian doan.
Q13,014
21. | D4, R12 Cap dién ap 6n dinh 1én cuc B/QS.
22. | R13, Q7 bién ap bu nhiét cho Q11, Q12 Q13, Q14.

Khi Q11, Q12, Q13, Q14 dan manh va bi nong truyen nhiét vao Q7 s& lam
giam dién ap trén cuc BE/Q7 (CB/Q7 duoc nbi tit nén mbi nbéi BE/Q7 duogc
xem nhu mot Diode bu nhiét, khi nhiét tang 1 d6 thi dién ap BE/Q7 s& bi giam
khoang 26mV) dua 1én cuc B/Q8, Q8 din yéu lam giam dong cip cho Q9,
Q10 nén s& lam giam di€n ap phan cuc cho cuc GS/Q11, GS/Q12, GS/Q13,
GS/Q14 thong qua hai dién tré R16, R14
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23. | R16, R14 Can bﬁng dién 4p phan cuc cho GS/Q11, Q12, Q13, Q14.
24. | R17, R18, | Q11, Q12, Q13, Q14 14 4 MOSFET kiéu gian doan c6 dic tinh giéng nhau va
R19, R20 duoc léy dién ap phan cuc tai cuc S/Q9, S/Q10 qua R14, R16 dé dua lén céng
G qua 4 dién tré can bang dong R17, R18, R19, R20
25. | L Loc tin hiéu tin s6 thap cho loa (SP).
26. | R22 Bu tin hiéu tan s cao cho loa.
27. | R21, C7 Loc tin hiéu tan sb tiéng Xuéng mass O ngo ra.
28. | C1, R21 Giam nhiéu tur nguon cap 1én tang khuéch dai vi sai.
29. | C4,R10 Giam nhiéu tir ngudn cip 1én tang khuéch dai cong suat nho.
(*) Trong do6 d6 loi dugc dinh boi hé thir:
V—(.)=R—f _R9 1—£+1=101
KF (Av) = Vi  Ri R8 0,47
V, Rg R9 "
KF(AV)_Vi_R_i-I_l_ﬁ-I_l 0,47+1—101(lan)

4. Phwong phap do kiém tra va sira chira Amplifier
4.1 Klem tra nguon
— Khi cap ngudn vao mach khuéch dai cong suat do dién thé DC trén 2 tu loc ngudn 16n phai c6
dién thé bang nhau va ngugc chiéu 13 nguon tHt.
— Pién thé DC co quan h¢ véi dién thé AC lay tir cudn th bién thé 1a VDC = 1,4xVAC
+ Néu trén 1 tu ngudn c6 dién thé DC thap hon dién thé AC lay tir cudn thir bién thé thi thong
thuong 1 do tu ngudn d6 bi kho hodc dut. Lic nay dién thé DC c6 quan hé véi dién thé AC lay
tir cudn thtr bién thé 1a VDC = 0,9xVAC
+ Néu thu nguén bi xi nd 1a do diode bi cham hodc mic sai cuc tinh
4.2. Kiém tra mach cong suit (bang F2)
bo volt DC:
— Piéu kién dé mach hoat dong tot khi do kiém tra 1a Vo = 0V va VR14 = 5,6V dbi véi MOSFET

gian doan (loai giau) khi chua lap MOSFET c6ng suat vao mach dién.
— Céc truong hop sau day 1a mach hu héng

TT | Tén linh kién | Céc truong hop hu hong

1. |01 Ngung dan néu R2 dut hodc mdi néi BC/BE/Q1 dut.
— VR14 =56V vaVo=-0,1V

2. | Q2 Ngung dan néu R9 dut hoic mbi ndi BE/BC/Q2 dit.
VR14 = Ov, Vo = +Vcc

3. Q3 Ngung dan néu R7 hoic R4 dut, hoic D1 cham (lac nay Q1, Q2 ngung dan)
VC1 = V(2 =+VCC dién thé nay dua Ién cuc B/Q7, B/Q8 1am Q7, Q8 ngung
dan — VR14 =0V, Vo = 0V

4. | Q4 Ngung dan néu R11 dat, D2 cham, VR1 hd, hoic méi ndi BE/BC/Q4 dt.
VC4 = +Vce dua 1én cuc B/Q6, Q6 ngung dan khong cip dong cho Q7, Q8
— VR14 = OV Vo c6 dién thé a am thip

5. 1Q6 Ngung dan néu R15 dit, khong cap dong cho Q7, Q8 — VR14 = 0V

4.3. Phuong phap do kiém tra va sira chira Amplifier
4.3.1. Klem tra nguon
— Khi cdp ngudn vao bo khuéch dai cong suit, do dién thé DC trén 2 tu loc ngudn 16n phai c6 dién
thé bang nhau va nguoc chiéu 13 ngudn tét.
— Pién thé DC ¢6 quan hé voi dién thé AC 13y tir cudn thir bién thé 1a VDC ~ 1,4xVAC
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+ Néu trén 1 ty ngudn co6 dién thé DC thap hon dién thé AC lay tir cudn thir bién thé thi thong
thuong 1a do tu nguén do6 bi kho hodc dut. Luc nay dién thé DC c6 quan hé véi dién thé AC lfiy
tir cudn thir bién thé 1a VDC = 0,9.VAC

+ Néu thu nguén bi xi nd 1a do Diode bi cham hodc méc sai cuc tinh

4.3.2. Kiém tra mach cong suit (bang F2)

a)

Do volt DC

— Diéu kién dé mach hoat dong t6t khi do kiém tra 1a Vo = 0V va VR14 = 5,6V d6i v6i MOSFET
gian doan (loai giau) khi chua lap MOSFET cong suat vao mach di¢n
— Cac truong hop sau day 1a mach hu hong

TT | Tén linh kién | Nhiém vu

4. |Q1 Ngung dan néu R2, BC, hoic BE/Q1 dut.
Két qua: VR14 =56V, Vo=-0.1V.

5. |1 Q2 Ngung dan néu R9 dut hodc mdi ndi BE, BC dit (Itc nay Q1, Q2 ngung dan).
Két qua: VR14 =0V, Vo = +Vce.

6. | Q3 Ngung dan néu R7 hoic R4 dat, hodc D1 cham. Két qua: VC1=VC2=+Vcc,
VR14 = 0V, Vo = 0V. Dién thé nay dua lén cuc B/Q7, B/Q8 lam Q7, Q8
ngung dan — VR14 = 0V, Vo = 0V

7. | Q4 Ngung dan do R11 dirt, D2 cham, hé VR1 hoic BE, BC/Q4 b1 dut
VC4 = +VCC dua Ién cuc B/Q6, Q6 ngung dan khong cap dong cho Q7, Q8
— VR14 OV Vo c6 dién thé am thap

8. | Q6 Ngung dan néu R15 dut. Két qua: khong cap dong cho Q7, Q8, VR14 = 0V.

9. Q7 Ngung dan néu Q1 ngung dan hoic R14 dit. Két qua: VR14 rit cao.

10. | Q8 Ngung dan néu Q2 ngung dan hodc R16 dut.

11. | Q9, Q10 Sau khi dleu kién cap nguon DC ciia mach khuéch dai cong suit co day du
theo yéu cau (Vo=0v, VR14=5,6v, VR16=0v) luc nay ta cap Q9, Q10 vio
mach va do volt DC trén R14, R16 1a VR14=VR16=2,8v va Vo=0v la mach
khuéch dai cong suét hoat dong tot ta co thé kiém tra diéu kién hoat dong cua
mach di véi tin hi¢u AC.

b) Do volt AC

— Cho tin hiéu vao cuc B/Q1 va do volt AC tai ngd ra (ltc nay chua lap loa vao mach) néu c6 dién
thé AC & ngo ra la mach hoat dong tdt.

— Néu Vo = 0V thi hu hong phat sinh ¢ cuc B/Q2 mach khuéch dai vi sai. Nguyén nhén 1a do ho
hoic dit RS, C7. Lic nay d6 loi dién thé cia mach 1a KF (AV) = 1.

— Néu ngo ra cé volt AC khi chua cho tin hiéu vao tﬁng khuéch dai vi sai kém theo hién tuong nong
Q9, Q10 1a mach phat sinh dao dong tu kich tan sd cao, nguyén nhan co thé do dut C8 hodc C9
hoic thiét ké do loi ting khuéch dai vi sai qua 16n (do chon R8 nho).

— Q7 ngung dan do Q1 ngung dan hodc dirt R14, lac nay VR 14 rat cao.

— Q8 ngung dan do Q2 ngung dan hodc R16 dit.
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BAI 7: AMPLIFIER BTL (BTL: Bridge Transistor Line out)

Amplifier BTL 1a 1 loai Amplifier duge ghép boi 2 Amplifier c6 két cdu mach gidng nhau nhu 2
Amp OTL hodac OCL. Vé mat cau tric mach dién ¢ tang cong suat 16n kéo day,ta co thé xem Amp
BTL nhu 2 cau Transistor c6 dién thé can bang nhau.

1. So d0 khéi

[wpar | A
I.:,II L KEO ) AY [ I'..—I.'I
o, KDAI
INe=5* bAo pHA [
A | KAl A

¥ |KEODPAY2 ¥

Phan tich so do khéi:

— Tang khuéch dai dao pha st dung dé tao ra 2 tin hiéu c6 bién d6 bang nhau va ngugc chiéu dé cung
cap 1én tang khuéch dai kéo day

— Tang khuéch dai kéo day chinh 1a mach khuéch dai cong suat nhan tin hiéu vao c6 bién d6 nho va
khuéch dai dang kéo déy cho tin hiéu ra c¢6 cong suit du 16n

2. Nguyén ly hoat dong

— Tin hiéu dua vao hai mach khuéch dai kéo ddy phai 1a tin hiéu dao pha va c6 bién d6 bang nhau:
+ Néu tin hiéu vao IN1 1a ban ky duong thi IN2 13 ban ky am, Q1, Q4 phan cuc thuan, Q3 phan
cuc nghich. Q1, Q4 dan cip dong qua Ri vé ngudn tao dong lyc lam day mang loa.
+ Néu tin hiéu vao IN 1 14 ban ky am thi IN 2 1a ban ky duong, Q2, Q3 phén cyc thuan, Q1, Q4 bi
phan cuc nghich. Q2, Q3 dan cap dong nguoc qua R vé ngudn tao dong lyc 1am hat mang loa.
— Néu Ampli BTL dugc cap ngudn don thi:
+ Dién dp ra loa: Vo = Vcc
Véc
2XR],
— Néu Ampli BTL dugc cap ngudn doi thi:
+ Dién 4p ra loa: Vo = 2xVcc
2V

+ Cong suét ra loa la: P, =

+ Cong suét ra loa 1a: P, = -
L

— Muc dich va y nghia: Ampli ghép BTL nham muc dich tang cao cong suait ra loa khi st dung véi
dién the thap hodc str dung cho cac Ampli c6 cong suat rat 16n tir SOOW dén vai nghin W.
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3. Phan tich
3.1. Amplifier BTL sir dung nguon don

— Q1 1a Transistor khuéch dai tao ra hai tin hiéu dao pha ldy tai C va E c6 bién d6 gan bang nhau, hai
tin hiéu nay dugc dua vao hai Ampli OTL qua hai tu lién lac Coz va Coo.

— Tai ngd ra hai Ampli OTL ta liy duoc hai tin hiéu ddo pha bién d6 16n dé lam rung mang loa.

3.2. Amplifier BTL sir dung nguon déi

— Q21, Q22 132 Transistor khuéch dai vi sai dugc cip dong hing boi Transistor Q23 théng qua R25,
R26.

— Khi chua cho tin hiéu vao mach khuéch dai vi sa1,Q21, Q22 hoat dong véi dong b@ing nhau do R22
= R24 =39k.Ta c6 IB1 =IB2, IE1 = IE2, Ic1 = Ic2. Lac nay tai cuc C/Q21, C/Q22 s& co dién thé
bang nhau do R22 = R23 = 5k6.

— Khi cho tin hi€¢u vao cuc B / Q21, lic nay cuc B/Q22 dugc nbi mass AC qua tu C24. Néu tin hiéu
vao la:

— Ban ky duong: Q21 din manh, dong Icl ting khi qua R22 tao ra dién thé tin hiéu 1a ban ky am.
Luc nay Q22 s& dan yéu, dong Ic2 gidm 1 lwong dung bang luong ting & cuc B/Q21 nén tai cuc
C/Q22 s& c6 tin hiéu nguogc pha 1a ban ky duong va bang nhau so v6i cuc C/Q21.

— Ban ky 4m: Q21 dén yéu, dong Ic1 gidm khi qua R22 tao ra dién thé tin hiéu 1a ban ky duong. Luc
nay Q22 s& dan manh, dong Ic2 ting 1 luong dung bang luong gidm & cuc B/Q21 nén tai cuc C/Q22
s& c6 tin hiéu nguoc pha 1 ban ky 4m va bang nhau so véi cuc C/Q21

— Nhu vay tai cuc C/ Q21 va Q22 ta léy duogc hai tin hi¢u ddo pha c6 bién do bﬁng nhau dé dua vao
hai Ampli OCL qua tu C22 va C23. Tai ngi ra hai Ampli OCL ta liy duoc hai tin hiéu dao pha
duoc khuéch dai cho bién d6 16m dé lam rung mang loa.

4. Phwong phap swra chira:

— Nguyén tic stra chita Ampli BTL la tach riéng timg phan Ampli chua ghép BTL va xem xét Ampli
nay co cu tao mach 1a kiéu gi (OTLhodc OCL) sau d6 tién hanh sira chita Ampli theo kiéu di biét.

— Sau khi ngi ra hai Ampli ¢6 dién 4p 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 8: AMPLIFIER IC
1. Amplifier IC sir dung mach OTL

1000/16v +Vcc=12v-20v
100/‘||1
g a
~— 1000/16v
NS oorew, 12 i -+
104
—@  LA4440 W=D b@
+ 3 1090/1
INR=1°°“6V - %@—«'—L%
(i) (8 4.7D
+ —
220016v L ? =

IC LA4440 gdm hai mach Ampli OTL str dung nguén don, trong do:
+ Chan 2,6 nhan hai tin hiéu ngd vao hai kénh. Chan 1,7 c6 tu 100uF/16V dan tin hiéu hoi tiép
nghich xudng mass dé lam ting d6 lgi cho Ampli.
+ Chanl2, 13 va 9, 10 c6 tu 100uF/16v 1a tu ty ctr lam ting d6 loi cho ting cong suét 16n bén trong
IC.
+ Chén 12 va 10 sir dung dé dan tin hiéu ra loa qua tu 1000uF/16v. Tai day c6 mach loc Zobel gém
tu 104 va R=4,7.
+ Chan 5 1a chan 6n ap ngudn cac ting khuéch dai bén trong IC.
+ Chan 11 1a chan cdp ngudn + Vee, chan 14 nbi mass (-).
Cong suit ra loa cta IC phu thudc vao ngudn cung cip +Vee va Ry qua hé thic:
Vec®
Poyr = 8xR,
Khi cép ngudn cho IC néu ¢ ngi ra IC ¢6 dién ap 1a Vout = Vce/2 thi IC tot.

2. Amplifier 1C ghép BTL
— €0 hai kiéu ghép BTL:
2.1. Ghép BTL & nga ra:
(Mach dién str dung 1C pPC1230)

+Veo=12v
In % ﬁm 10016v
R1
IN ()
T 102

|:8:| mur%v s 10 28 o

R2 7 B
3 1

C e 100M6v >—

T | |
I el & O

— Kiéu ghép nay ngudi ta 1y mot phan tin hiéu nga ra cia Amph 1 qua cau phan thé 2k2 —10 dé dua
vao In (-) cia Amplifier 2 qua tu 47/16V trong d6 In (+) cua 2 duorc nbi mass.

— Tin hiéu dua vao in (-) cua A2 dugc chon sao cho cé bién do gan bang v6i tin hiéu dua vao in (+)
cua Al. Do tin hiéu dua vao in (-) cia A2 nén tin hi¢u léy ra s€ bi ddo pha va co6 bién do béng Vo1
tin hiéu 14y ra cua Al. Nhu vy tai hai ngd ra ctia hai Ampli ta s& c6 hai tin hiéu nguoc pha bién do
bang nhau dua vao loa dé lam rung mang loa.
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” 7 . A \ 2
Véi kiéu ghép BTL cong suat ra loa ¢ IC st dung vdi nguon don la Pyyr = VZ%
L

2
So véi Ampli OTL 1a Pyr = -
L
Vi didu kién ngudn Vee, RL gidng nhau thi céng suat ciia Ampli BTL ting gép 4 1an so véi Ampli
OTL.

2.2. Ghép BTL é nga vao:

(Mach dién str dung 1C LA4440)

1000/16v +\/co=12v-20v

I H’_’ J'_(1]4) @gql_o %Iﬁv
- INo——@ ¥ |
4 |:8:|ﬂ 100/16v, |+ 1
Rﬁ o9 | A4440
c b ol B
= L :[>— 1oo/16v6 2
[

100/16v +I

O kiéu ghép nay nguoi ta 1dy tin hiéu ¢ in (-) ctia A1 qua tu 100/16v va R=100 c6 bién d6 gan bing
voi in(+) cua Al.

Tin hiéu nay duoc dua vao in (-) ciia A2 qua tu 100/16v trong d6 in (+) ciia A2 duoc nbi mass. Tai
ngd ra ciia A2 ta liy duoc tin hiéu nguoc pha so véi tin hiéu vao in (-) v6i bién do 16n, Nhu vy tai
hai ng4 ra hai ctia hai Ampli ta 1dy duogc hai tin hiéu dao pha bién d6 16n dua qua loa dé 1am rung
mang loa.

Kiéu ghép nay rat dé thuc hién dbi vai tat ca IC c6 hai Ampli bén trong.

3. Ampli IC sir dung mach OCL
3.1. Mach cong suéat nho ~:|.—'—"—°*2°"
3.1.1. Mach dién st dung IC TDA2040 470/25v, T D1A

3.1.2. Phan tich

IC dugc cap ngudn do6i & chan 5 va 3 qua 2 diode chdng
cép dién nghich va duogc on ap boi tu 470uF/25v TDA2040
Ngb ra loa c6 mach loc Zobel gdm tu 104 va R = 4,7 2
Ngo vao chan 1 va chan 2 ¢6 2 dién tr¢d 22k su dung dé
can bang dong 2 BIT bén trong IC

Chan 2 ¢6 ty 100uF va dién tré 680 sir dung dé loai bo 10016y l—u—B-zo;
duong hoi tiép tir ngd ra loa dua vé qua 22k dé tang do E 470/25v
lgi cho mach o "1:
Do loi duge x4c dinh nhu sau: K, = % +1
7 ’ 2
Cong suat Ampli dugc tinh nhu sau: Pyyr = Vchc
L
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3.2. Mach Céng Suit Lén
3.2.1. Mach dién sir dung IC lai STK022/ 036

|C lai STK 022/036 Po=25w Vcc=t30v

4
—ols — o3

o 2
a Q8 Q10
R13 R15

& o < o1
+30v 100/25v
g +

1uF &l 4
INo—H 2D)——

—  STK022/036

100/16v ==
(i) 1
a7 T L

- 'SOV

3.2.2. Phén tich

Q1 cap dong hang cho Q2, Q3, trong d6 D3, R5 mach 6n 4p ldy dién ap 6n dinh tir nguén sau dé
ngudn nay dugc cap cho D1, D2, R4 dé 1ay ra dién ap ghim 4 ap cap cho cuc B/Q2. Nho tinh chat
lay dién ap 6n dinh qua 2i lan nén dién ap cuc B/ Q1 ¢6 tinh 6n dinh rat cao. R3 cap dong cho Q1.
Tin hiéu duoc dua vao chan 8 dé di vao cuc B/Q2, chan 9 duoc ndi mass dé cép dién ap cho cuc
B/Q2 thong qua R1. Chan 7 ¢6 tu va R nbi mass dé loai bo dudng hoi tiép nghich trén R6 & cuc B/
Q3 dé lam tang do loi cho Ampli la: Ky = == +1

Tin hiéu léy ra tai cuc C/Q2 trén R2 duogc cép cho BE/ Q4 1a BJT cong suét nho tin hiéu

C1 chéng dao dong tu kich & Q4.

Q5, Q6, R9, R10,R11 lay dién ap phan cuc 6n dinh cip cho BE ting cong suat kéo dy.

R7, R8 la dién tro léy dién ap cho cuc C/ Q4. Tai day c6 chan 4 ndi vé chan 2 1a chan ra loa b%lng
tu 100MF/ 25V 1a tu tu cir lam tang do loi cho téng cong suét 1ém.

Q7, Q8,Q9,Q10 1a tAng cong suat kéo ddy trong do:

R12, R13 cp dong cho Q7, Q8 1a cip bd phu cong suat nho. Pién ap 1y trén R12, R13 duoc cp
cho BE/ Q9,Q10 I hai Transistor cing loai ghép kiéu khong ddi xtmg. Ngudi ta bu khong ddi ximg
bang D4. R14 iy dong tin hiéu 16n cho Q9, Q10.

Chan 3., chan 1 duogc cap nguédn doi +Vee, -Vec
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1. Pai cwong

BAI 9: MACH BAO VE LOA

\'."ri"l

2. Phan tich
— Amplifier OCL thuong duogc ndi truc tiép véi loa vi ngd ra ¢ dién thé bang Ov, vi vay rat d& bi
dut khi Amplifier bi hu hong, do d6 mach bao vé loa thuong dugc ndi véi Amplifier OCL & ngd
ra. Trong mach bao vé loa thudng c6 cac phan sau:
— Mach do sai st dung dé nhan biét su thay d6i dién thé ngd ra & Amplifier OCL
— Mach khuéch dai dong luc sir dung dé dong hoic ho tiép diém Relay dé ndi hodc ngét tin hiéu tir
ngd ra Amplifier vdi loa.
— Nguyén ly hoat dong nhu sau:
+ Khinga ra Ampli 12 Ov thi mach do sai khong hoat dong, cuc B Transistor khuéch dai dong luc
duogc cap dién lam dong tiép diém Relay dé ndi ngd ra Amplifier v6i loa
+ Khinga ra Ampli c6 di¢n thé DC thi mach do sai hoat dong, cuc B Transistor khuéch dai dong
luc khong dugc cap dién 1am ho tiép diém Relay dé ngat ngd ra Amplifier voi loa

3. Mach dién
3.1. Mach bao vé 1:

3.1.1. Mach dién:
— So d6 mach trang 20
3.1.2. Phéan tich:

*Vee MACH BAO VE LOA
I e i ouT
Amp. OCL = 0 ——tr—
P UD}D".-' E
V::.{D'v' ¥ | & ___________________ SP
o DO SAI & rmtaron | |
- » DAl
Ve |\ paNGLyC =

TT | Tén linh kién | Nhiém vu

1. |R1,R2,R3 N6i hai ngd ra Amplifier vao mach bao vé loa, giam tin hiéu ngd ra
Amplifier dua vao mach do sai.

2. |C1,C3 N&i tat thanh phan AC ctia hai Amplifier xuéng mass dé tranh gy nhiéu cho
mach.

3. 101,02 03 Transistor trong mach do sai.

4. |D1,C2 Mach nin dién ban ky cip cho mach bao vé.

5. | R4,C4 Co6 1ap va 6n ap nguodn cap cho Q1, Q2, Q3, Q4.

6. |R5 Lay dién thé cho C/Q1, két hop vé6i C5, R4, C4 tao mach tré dé 1am chdm
thoi gian cdp dién cho loa, tranh tiéng “phup”.

7. |C5 R5 lay dién thé cho C/Q1 két hop vé&i C5, R4, C4 tao thanh mach tré dé 1am
cham thoi gian cAp dién cho loa nham tranh tao tiéng “phup” & ngd ra loa khi
vira cap dién cho Ampli.

8. |R6 Han dong cho Q2.

9. |RY Giam dong Is cho Q5.

10. | Q4, Q5 Tao thanh mach khuéch dai dong (ghép Darlington).

11. | R8 Giam ap trén cudn day Relay.

Trang 39 / 55



12.

Chédng dién thé nghich trén cudn day L, bao vé cudn diy Relay va mdi ndi
CE/Q5 khoi dong dot ngot.

D2, L

3.1.3. Nguyén ly hoat dong

Khi mach Ampli va bao v¢ vira dugc cép dién, tu C4, C5 nap dong qua R4, RS. Phai mét thoi gian
thuong khoang vai gidy tu méi nap dﬁy cép dién vao cuc B/Q4, Q4 dan 1am Q5 dan dong Ic5 qua
cudn day L tao tir trudong lam dong tlép diém nbi nga ra hai kénh Ampli (R-L) v6i hai loa lac nay
loa méi hoat dong. Nho vay néu vira cap dién cho Amph ngo ra Ampli c6 dién thé thay doi dot
ngdt,luc nay B/Q4 chua c6 dién thé duong hodc co ciing rat thap dudi 0,6v do C4, C5 chua klp nap
dién nén dién thé DC ¢ ngo ra Amplifier Khong dugc dua vao loa nén tranh cho loa phat ra tleng
phup *’

Khi ngd ra Ampli 1a Ov, cuc B/Q1 khong c6 dién thé Q1 ngung dan, Vcl ting cao cip cho cuc
B/Q4, Q4 dan lam Q5 din. Dong Ic5 qua cudn day L tao ra tir trudng 1am dong tiép diém Relay
nbi ngd ra Ampli vao loa. Loa hoat dong binh thudng.

Khi ngd ra Ampli c¢6 dién thé DC:

+ Néu la dién thé duong: Q1 din manh lam Vel giam thip bang Ov dua vao cuc B/Q4 lam Q4

ngung dan.

+ Néu la dién thé am: Q2 dan manh 1am Q3 din manh, Ve3 = V¢l giam thép bﬁng Ov dua vao cuc

B/Q4, Q4 ngung dan.
Nhu vay Q4 ngung dan 1am Q5 ngung dan, khong c6 dong qua L nén tiép diém Relay ha, loa khdng
dugc ndi vao nga ra Ampli. Loa dugc bao vé nén khong bi hu.

3.2. Mach bao vé 2
3.2.1. Mach dién

— So d6 mach trang 21

3.2.2. Phan tich

TT | Tén linh kién | Nhiém vu
1. |D1,C1 Mach nin dién ban ky cip cho mach bao vé.
2. Noi hai ngd ra Amplifier vio mach bao vé loa, giam tin hiéu ngd ra
R1, R2 . \ \ et
Amplifier dua vao mach do sal.
3. | D2, D3, D4, Léy dién DC tir ngd ra Amplifier dua vao cyc B/Q1, tao thanh mach do sai
D5 voi Q.
4. Q1 Transistor trong mach do sai.
5. C2 N&i tat thanh phan AC ctia hai Amplifier xuéng mass dé tranh gay nhiéu cho
mach.
6. Mach thoi hang lam tré thoi gian dong tiép diém Relay dé tranh tiéng
C3,R3 " " R S
phup" ¢ loa khi vira cap dién.
7. |R4 Gidm dong Ig cua Q3.
8. |R5 Giam 4p trén cudn day Relay.
9. D6 Chéng dién thé nghich phat sinh trén cudn diy Relay dé bao vé cudn diy va
moi noi CE/Q5 khoi dong dot ngot.

3.2.3. Nguyén ly hoat dong
— Khi mach Ampli va bao v¢ vira dugc cap dién, tu C3 nap dong qua R3, phai mat thoi giant = 5T =

5R3xC3 = 5x0.1Mx47MF = 2.35s, C3 nap day cap vao cuc B/Q2, Q2 dan lam Q3 din dong Ic5
qua cudn day L tao tir truong lam dong tlép diém ndi ngd ra hai kénh Ampli (R- L) véi hai loa ltc
nay loa mo1 hoat dong. Nho vay néu vira cap dién cho Ampli ngé ra Ampli ¢6 dién thé thay d6i dot
ngot, dién thé nay khong duoc dua vao loa nén tranh cho loa phat ra tiéng phup

Khi nga ra Ampli la Ov: Luc nay cuc B/Q1 1a Ov, Q1 ngung dan, Vel tang cao cap vao cuc B/Q2,
Q2 dan lam Q3 dan. Dong Ic3 qua cudn day tao tir trudng lam déng tiép diém ndi ngd ra Ampli
vao loa, Loa hoat dong binh thuong.
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Khi nga ra Ampli c6 volt DC: Néu dién thé ra Vo 1a duong: D4, D3 dan (néu dién thé ra Vo 13 4m:
D2, D5 dan) cap dong qua BE/QI, Q1 dan manh Vel giam thap bang Ov dwa vao cuc B/ Q2. Q2
ngung dan lam Q3 ngung din. Tiép diém ho loa khong duge ndi vao ngi ra Ampli. Loa dugc bao
VeE.

3.3. Mach bao vé 3:
3.3.1. Mach dién:

— So dd mach trang 22

3.3.2. Phan tich:

TT | Tén linh Kién | Nhiém vu

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

2. |R1,R2,R3 Nbi hai ngd ra Amplifier vao mach bao v¢ loa, gidm tin hi€u ngo ra
Amplifier dua vao mach do sai.

3. |D2,D3, D4, Léy dién DC tir ngd ra Amplifier dua vao cyc B/Q1, tao thanh mach do sai

D5 voi Q1.

4, Q1 Transistor trong mach do sai.

5 |C2 N&i tat thanh phan AC ctia hai Amplifier xuéng mass dé tranh gay nhiéu cho
mach.

6. | C4,R4,R5 | Mach thoi hang lam tré thoi gian dong tiép diém Relay dé tranh tiéng
"phup" & loa khi vira cap dién.

7. |R6,LED Han dong cho LED va lam deén bao Relay hoat dong.

8. |RY7 Gidm ap trén cudn day Relay.

9. | D6 Giam ap vao cuc B/Q2.

10. | D7 Chéng dién thé nghich phat sinh trén cudn diy Relay dé bao vé cudn day va
mbi ndéi CE/Q3 khoi dong dot ngot.

3.3.3. Nguyén ly hoat dong:

Khi mach Ampli va bao vé vira dugc cip dién, tu C4 nap dong qua cau phan thé R4, R5, phai mat
thot gian khoang vai gidy, C4 nap déy cap vao cuc B/Q2, Q2 dan 1am Q3 dan dong Ic5 qua cudn
day L tao tir truong lam dong tiép dlem nbi nga ra hai kénh Ampli (R- L) vé6i hai loa luc nay loa
m&i hoat dong. Nho vdy néu vira cdp dién cho Ampli ngd ra Ampli ¢6 dién thé thay doi dot ngot,
dién thé nay khong dugc dua vao loa nén tranh cho loa phat ra tiéng phup.

Khi nga ra Ampli la Ov: Luc nay cuc B/ Q1 1a Ov, QI ngung dan, Vcl ting cao cap vao cuc B/ Q2
qua D6. Q2 dan manh cap dong qua cho Led qua R6 bao cho biét mach bao v¢ loa hoat dong binh
thuong, ddng thoi con cip dién cudn day Relay tao tir treong lam dong tiép diém ndi ngd ra Ampli
vao loa, Loa hoat dong binh thudng.

Khi ngd ra Ampli c6 dién thé DC: Néu dién thé ra (Vo) 1a dwong: D4, D3 dan, néu dién thé ra (Vo)
la &m: D2, D5 dan, cAp dong qua BE/Q1, Q1 din manh Vcl giam thap bang Ov dwa vao cuc B/Q2.
Q2 ngung dan, khong c6 dong cip cho mach dén bao Led, Led tit bao cho biét Amplifier bi hu
hong. Dong thoi khong c6 dong cap cho cudn day Relay 1am tiép diém Relay hd, loa khong dugc
nbi vao ngd ra Ampli. Loa duoc bao vé.

. Ph1r0'ng phap sira chira

Néu ngd ra Ampli c¢6 volt DC ma mach bao vé khong hoat dong ta tién hanh kiém tra theo trinh ty
Sau:

+ Kiém tra ngudn cap cho mach bao vé.

+ Kiém tra Transistor cong suit nhé cip dong cho cudn diy

+ Kiém tra cudn day va tiép diém Relay

+ Kiém tra mach do sai
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Bai 10: MACH MIXER- KARAOKE

1. Mach khuéch dai tiéng (Microphone)
1.1. Mach dién

So d6 mach trang 24

1.2. Phan tich

1.2.2. Khi chinh VR ¢ vi tri C
e [IN+:c0 Z =0 nodi mass ¢ ngd vao nén tin hiéu khéng duoc dua

e IN-: ¢ VR gié tri 16n nén tin hiéu bi hdi tiép nghich nhiéu nhét

Tin hiéu léy tir Microphone duoc giam 1 phan xudng mass qua 10k, tu 22uF sau d6 dugc din vao
mach khuech dai qua dién tr¢ 100, ty lién lac 22uF dé vao cuc B/QL. Tai day c6 mach loc nhiéu
tan s6 cao xudéng mass gom tu 102p, 470p, 102p. Q1 duoc phan cuc cép dién DC hoat dong qua
24k, 1k8, 18k.

Khi cim jack Mic vao mach, lac ndy cuc B/Q2 dugc nbi mass qua dién trg 100, Q2 dan manh,
CE/Q2 dong vai tro nhu 1 dién tr6 xoay chleu nho dé dan tin hiéu hdi tiép nghich tir cye E/QI
xubng mass qua tu 22uF, dién tro 5k6, cong tac S1 ¢ vi tri thudng dong. Khi cong tic S1 ¢ vi tri
hé tin hiéu hoi tlep nghich duoc dan xudng mass it hon qua tu 22uF, dién trd 33k nén tin hiéu
microphone iy ra nghe nhé hon.

Tin hiéu lay ra tai cuc C/Q1 dugc dua tiép vao IC 1b khuéch dai ting bién do dién thé véi do loi
duogc dinh boi dién tré hoi tiép 51k, 82p song song 51k tao hoi tiép nghich chdng mach phéat sinh
dao dong tu kich tan sb cao. Tu 82p & chan 5 va 6 IC tao hoi tiép thuan tang lphén do 1oi tan sd
cao cho mach.

Tin hiéu lay ra tai chan 7/IC1b tiép tuc dua vao IC1a khuéch dai tang tong trd ngd vao véi do loi
Kr = % = 1.Ddi véi tan sb cao, tu 682p dugc xem nhu nbi tat, liic nay dién tré 3k9 song song
_ 3K9/10K _ — 028

Tin hiéu lay ra tai chan 1 cta IC 1a dugc lam gidm bién dg qua cu phan thé 3k3, 10k sau d6 duoc
dan vao mach am sic véi IC 3a 1am mach khuéch dai chon loc tan sé tiéng 1KHz (Mid), tan s6
dugc xac dinh boi tu 153p, 222p, dién tré 22k va IC 3b dugc xem nhu mach loc tich cuc.
Mach &m séic Equalizer trong mach Micro
Tén s6 f dwoc chon loc 13 1KHz twong wng véi gid tri cia C1,C2

v6i dién tré 10k nén s& lam gidm do loi tan sb cao cia mach 13 K =

3
+
1
Tong tr8 Z=0 & tin s6 f=1KHz IN VR 2 _3a el
/ i 10k

| ORRRIRS | = Lt
: 1 Z=0 | Ty |
4 I | 1Z2=0
: l___l_——I L_-.I__—l

________________

1.2.1. Khi chinh VR & vi tri B
e IN+: O VR gié tri 16n & ngd vao nén,tin hiéu f vao mach 3a nhiéu nhat
e IN-: c6 Z = 0 nén tin hiéu hoi tiép nghich duoc dan hét xudng

mass
— Tin hiéu f dugc khuéch dai 16n nhat

vao mach 3a

— Tin hiéu f khong duoc khuéch dai
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— Tin hiéu tiép tuc dugc din vao mach am sic Lo- Hi sir dung IC 4a:
e 3k3, 3k3, 3k3, 683p, 683p bién trd 50k 1a mach loc tan s6 thap (Lo)
e 153p, 472p, 1k, bién tré 50k 1a mach loc tan sé cao (Hi)

~Sau khi qua mach khuéch dai Am sic, tin hiéu duoc dan vao mach khuéch dai tang cuong sur dung
IC 4b qua dién tro 220, tu lién lac 10uF. Do lo1 cua IC 4b dugc dinh boi hé thue: Ky = % =100

Tin hiéu 14y ra tai IC 4a dugc dan vao bién tré 4m luong Vol (10K), tai ddy c6 ¢ cau phan thé

39K, 6k8 sir dung dé lay 1 phan tin hiéu dua 1én mach dén bao gém Transistor Q3, Q4, Led, tu

22uF,15k. Mach hoat dong nhu sau:

+ Khi khong c6 tin hiéu Q3 ngung dan, dién thé tai cuc C/Q3 ting 1am Q4 dan manh, dién thé
tai cuc C/Q4 gidm thap khong c6 du cip cho Led hoat dong, Led tit.

+ Khi c6 tin hiéu 16n s& lam cho Q3 dan manh, dién thé tai cuc C/Q3 giam thép lam Q4 ngung
dan, dién thé tai cuc C/Q4 tang cao lam Led sang

— Tin hiéu l4y ra tai chau giita Vol dugc dua vao IC 2a khuéch dai v6i d6 loi dugc xac dinh duoc

dinh bdi hé thirc K = @ + 1 = 4. Tin hiéu nay dugc giam bién do qua 220, 2k4 dé vao bién

trd can bang Bal la blen tro ddi dé tach 1 tin hiéu thanh 2 tin hiéu dua ra 2 kénh qua 2 dién tr&
cach ly 22k vao tram 4 va 5. Tin hi¢u con dugc dua vao bién tr6 ECHO VR3 qua di¢n tro 22 dé
vao tram 7 dé dén mach khuéch dai tiéng vang ECHO.

— Tin hi¢u léy ra tai tai IC 2acon duge dua vao chan 6 IC 2b dé khuéch dai va léy ra tai chan 7 qua
tu 10uF, dién tré 22k dé dua ra tram 6 dan ra ngoai so sanh voi tin hiéu nhac 1am mach chim diém
khi str dung dé hat Karaoke.

1.2.3. Cac hu héng va phwong phap sira chira

a) Mlcrophone I co tteng tot, Microphone 2 mit tiéng
— Kiém tra: ngudn cap dién & chan 8 IC ¢6 +12v. Chan 4 ¢6 -12v
e Taichan 1,2, 3 IC do c6 dién thé Ov
e Taichan 3, 6, 7 ciia IC ¢c6 dién thé duong hodc 4m
— Két luan: IC c6 2 kénh khuéch dai; kénh 1a hoat dong t6t, kénh con lai 1b bi hu
b) Microphone 1 tiéng I6n bi ré, Microphone 2 tiéng I6n nghe tot
— Kiém tra: tai kénh 1 cua IC 1 st dung dé khuéch dai cho microphone, khi do co:
e Chan2va3¢IClaOv
e Chanl o ICla2v
— Po tai chan 1 va 2 bang ohm ké c6 s6 Q 16n hon so véi chan 6 va 7
— Két luan: ho RF hoi tiép nghich tir chan 1 vé chan 2
¢) Tiéng bi ré va kéu nho
— Nguyén nhan:cac tang khuéch dai thudng lién lac v6i nhau bang tu (1-10uF) cac tu nay lau
ngay st dung bi ri, gdy méo tin hiéu dong thoi lam 1éch dién thé DC giira cac ting khuéch dai
— Phuong phép sta chita: Hut cac tu lién lac ra ngoai, do kiém tra va thay thé vao tu twong duong
loai tot
d) Microphone I tiéng nghe tét nhung nhé hon microphone 2
— Nguyén nhan: cac ty lién lac bi kho (giam tri s6) 1am ting dung khang Xc nén lam giam bién
do tin hiéu vao cac tﬁng sau
— Phuong phap stra chita; do céc tu lién lac trén mach dién, néu tu nao co hién tuong kim 1€n it
hon, ta ldy ra kiém tra va thay mdi tu twong duong.
e) Chinh cdc bién tré am sdc cé tiéng kéu rjt ret
— Nguyén nhan: khi str dung may viéc chinh cac bién tro nhiéu 1an sé& tao ra cac 16p bui than bam
trén bé mat cua bién troé
— +Phuong phap stra chira: str dung con hodc RP7 xit vao cac khe hd cua bién trg va diéu chinh
qua lai nhiéu 1an dé 1am roi bui bam trén 16p than, may hat s& khong con tiéng kéu rot ret
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f) Chinh bién tré am sic doi lic bi mdt tiéng
— Nguyén nhén: cac bién tré bi mon khong déu tiép xuc khong tot
— Phuong phap stra chira: thay méi bién tr¢ c6 cung tri s6 ban dau

2. Mach khuéch dai tiéng vang echo
2.1. Dai cuong

Mach tao tiéng vang 1a 1 t6 hop gém 4 IC:

IC1: 14 IC khuéch dai Op-Amp duoc sir dung lam khuéch dai so sanh

IC2: 14 IC s6 nhu TC4069, HD7400, HD74624.....dugc sir dung dé tao xung c6 chu ky thay d6i
khi chinh bién tré VR goi 1a bién trd 1am tré (Delay).

IC3: sir dung dé bién dbi tin hiéu &m thanh (Analog) thanh tin hiéu s6 (Digital), sau khi duoc 1am
tré v6i 1 thoi gian 4n dinh va luu vao bo nhd, tin hiéu nay lai duge bién d6i nguoc lai thanh tin
hiéu nghe duoc la Analog

IC4:1a IC nhé RAM (Random Access Memory) c6 dung luong nhé tir 64k dén 256kBit

Nguyén 1y hoat dong cua mach nhu sau:

U%"I .

C Feed back 5W '.;:1'.
T
I, Lud —
o L]
BEIn = 5 al
. ’?; i
f i CJ; H )Elr) ! 2 g g 2
n Fond o [$oed = IR
1K3
. DELAY
n @ SELECT
= A M
-
: -
g‘,‘ | MAIN CONTROL LOGIC !‘1_
- F 3 1
7 ]:I ﬁ K
= =
e | READMWRITE CONTRI JI.| | COLUMM/BEOW ADDEESY ENCODER |
: | @
L v ¥ L
I VT ELT BLIFFER ][ I ADDRESS OUTPUT BUFFER | —‘
l '|P L4 L 4 r L r k

CRCNCRCHT
T

i W AS AD A2 Vi
L4 Gk i D BRAR ¢ RSEA TG
LY [0y UCAx 0O AR

JﬁﬁL

EnEEERNe b

— Tin hiéu tiéng duoc dan vao ty lién lac 1 uF va giam bién d6 qua 33k dé vao bd loc day thong

thip LPF1 & chan 28 cua IC3. Tin hiéu ldy ra & chan 27 qua R=2k2, tu lién lac 4,7 uF vao 1C2
1am nhiém vu khuéch dai so sanh v6i mirc chuan & chan 24 cia IC3 dua 1én qua 10k,47uF. Chan
26 ctia IC3 bién d6i tin hiéu 4m thanh (Analog) thanh tin hiéu s6 (Digital) boi mach AMDI dua
1én IN+ cuia IC2. Két qua so sanh & nga ra IC2 duoc dua vao chan 19 cta IC3 tao chire ning ddi
xur ly véi tin hi¢u sb. Sau khi xtr ly xong boi mach Main Control logic, tin hiéu dugc dua ra mach
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2.2.

2.3.

2.4,

bién d6i thanh tin hiéu am thanh Analog bdi mach AMD2 va qua tu lién lac 0,47 uF dé vao mach
khuéch dai LPF2 dé léy ra tai chan 34 hoac chan 35 cua IC3.
Chan 21, 20, 18 ctia IC3 ¢6 cac contac SL, SM, SS dugc nbi ra ngoai str dung dé thay doi thoi
gian lam tré (Delay) tiéng vang ¢ 3 mtrc: 100ms, 150ms, 200ms
IC1 tao thanh mach dao dong tao xung vdi tan sd co thé thay ddi duoc khi chinh bién tré chinh
Delay dé 1am cho tiéng vang (Echo) nhanh hodc cham. Tin hiéu ndy dugc dua vao IC3 tai chan
22 hodc chan 23 dé vao mach Main Control logic sir dung dé xu 1y véi tin hiéu sd.
IC4 1a IC nh¢ ¢6 dung lugng nhé 64kbit. Dia chi nhd duge dua 1én IC3 boi mach Out put Buffer
va Address Out put Buffer va sau d6 duoc ma hoa dé 1én mach Main Control logic st dung dé xtr
1y v6i tin hiéu sb.
Mach dién

So d6 mach trang 25
Phén tich
Tin hiéu léy tir Microphone ¢ tram 7 dugc giam bién dé qua dién tro 22k, tai day c6 mach bu tan

s6 cao gdm 222p, 4k7 sau d6 qua tu lién lac 10uF vao IC 3a khuéch dai véi:
68K 68K _ 68K _ 4

Do loi tan s6 thap 1a: Kr = — = 3, D0 loi tan s6 cao 1a: K = =—=

22K 22K//4K7 ~ 3K9
Tu 47p song song 68k chdng mach phat sinh dao dong tu kich tan sb cao
Tin hiéu léy ra ttr IC duogc dan vao loc mach 4m sic tich cuc str dung IC 3b, trong do:
o 3k3, 683p, 3k3, 683p, 3k3, bién trd 50k 1a loc tan sb thap (Lo)
e 153p, 1k, 682p, bién tré 50k 1 loc tn s cao (Hi)
Tin hiéu nay s& duoc lam bién d6 va bu tin hiéu tdn sd cao gdm 47k song song 100p. Sau d6 dugc
dan vao mach tao tiéng vang (Echo) v4i ngd vao la chan 28 cua IC 3 dé bién doi thanh tin hiéu ky
thuét s6 Digital. Sau khi duogc khuéch dai so sanh boi IC 2, duge luu vao bo nhé nhe IC 4, tan s6
1ap lai tiéng vang Delay nho IC1 théng qua viéc chinh bién tré Repeat 50k. Tin hiéu ldy ra duéi
dang nghe dugc 1a trong tu Analog & chan 34 s& duoc vao IC 2b khuéch dai tang bién d6 véi do

loi duge xac dinh béi hé thie Ky = ——— =

N ; 10K+ 1‘K i

Tin hi€u nay s€ dugc dan vao bién tro di€u chinh tiéng vang (Echo) 50k qua 10uF, dién tro 100.
Tai diém gifra cta bién trd nay, tin hi¢u dugc tach thanh 2 duong tin hiéu qua 2 mach khuéch dai
st dung IC 1b, 1a lam ting tong tr& ngd vao v6i do loi giéng nhau 1a: K = % = 1. Khi cong
tac S1 & vi tri ho (0ff). Khi cong tic S1 & vi tri dong (on), 1 trong 2 tin hiéu nay duoc dua qua IC
2a dé khuéch dai ting cuomg voi d6 loi dugc xéc dinh boi hé thire: Ky = == = 1,47 nén tin hiéu
tiéng kém theo tiéng vang (Echo) nghe that sinh dong, manh mé khi lay ra ¢ tram 4 va 5.

Cac hu hong va phuong phap sira chira

Mach tao tiéng vang sur dung t6 hop 4 IC (IC1, 1C2, IC3, 1C4) cau thanh, do d6 chi can 1 trong 4
IC néu trén bi hu thi mach tao tieng vang s& bi hong gay ra hién twong mat tieng vang hodc c6
tiéng vang gay nhic¢u 6n 16n.

O trang thai t6t IC M50195 (BL 0306) c6 dién thé tai cdc chan nhu sau:
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Céc hu hong thudng gip mach tao tiéng vang duoc ghi nhan & bang sau:

STT | Tinh trang hu hong Dién thé VDC tai IC3 | Linh kién hu hong
1 M?:lt tiéng vang Chan 19: bv (tang) Hu IC 2
Tiéng Mic tot Chén 26: 0v7 (giam )
Mit tiéng vang Chén 1: Ov Puat june ndi cap +5v vao
Tiéng Mic t6t Chan 3: 5v (ting) chan 36 cua IC3 (BL0306)
2 Chan 6: Ov (giam )
Chén 7: 5v
Chén 8 & 10: Ov
Mat tiéng vang Chén 4: Ov Pién tré 2k2 hodc 10k lay
3 Tiéng Mic tot Chén 1: Ov +5v cho chan 4 cua IC3 bi
dut
4 M?}t tiéng vang Chén 1: Ov Tu 100/16v tai chan 24 cua
Tiéng Mic tot Chéan 24: Ov IC3 bi cham
. Mat tiéng vang Chan 1: ¢6 xung nhip | Tu473p & chan 17 ctia IC3 bi
Tiéng Mic tot Chén 17: Ov (giam ) cham
6 Mat tiéng vang Chan1: Ov IC1 (7400) hu
Tieng Mic tot Chén 22: mat xung
7 M?:lt tiéng vang Qién thé cac chan déu | Ho hodc dit tu lién lac 1uF &
Tiéng Mic tot tot chan 31 & 32 cua IC3
8 Mat tiéng vang Chan 3: Ov (IC2 311) | Tu 472p 6 chan 2 caa IC2 bi
Tiéng Mic tot cham
Mit tiéng vang Chén 1: c6 xung nhip | Tu473p ¢ chan 16 cua IC3 bi
9 May c6 tiéng on 16n | Chan 16: Ov (giam ) cham
(hién tugng dao dong) | Chén 17: 4v4 (tang)
Mit tiéng vang Chén 1: ¢6 xung nhip IC4 (RAM) bi hu
10 |May c6 tiéng o6n 16n | Dién thé cac chan déu
(hién tuong dao dong) | tbt
Tiéng vang it, tiéng lap | Chan 1: c6 xung nhip | Tu473p & chan 16 ctia IC3 bi
11 | lai it, tiéng Mic b ré Chan 16: 1v6 (tang) duat
Chén 17: 3v4 (tang)
Tiéng vang it, may c6 | Chan 1: c6 xung nhip | Tu473p ¢ chan 17 caa IC3 bi
12 tiéng 6n manh Chan 16: 1v8 (tang) dut
Chén 17: Ov3 (giam )
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Tiéng vang it,, tiéng lap | Dién thé cac chan déu | Tu 104p & chin 25 & 26 cua
13 | lai it, tiéng Mic t6t t6t IC3 bi dit
14 May c6 tiéng vang kém bién thé cac chan déu | Tu 104p & chan 30 & 31 cua
tiéng s¢ manh tot IC3 bi dut
15 | May cd ticng vang kém | Dién the céc chan deu | Dién trg 10k noi tir chan 24
tiéng nhoi lién tuc tot (IC3) 1én chan 3 (IC2) bi dut
6 May ¢6 tiéng On manh | Dién thé céc chan déu | IC2 (BL 0306) hu
tot

3. Mach khuéch dai nhac (music)
3.1. Mach dién
— So d6 mach trang 26
A

N Sla gy C1 C3 s VRIA Lo 26
7 A 50k B
L
oI 680 10y -4 (4
2% 22k
B R2 Y. cs C10
» 223 10k 2 q 4
RY 5 ci

25
7 10uF OUT'L
VR4A
50K —

VOL.L

10uF

!
VR4S —OUTR
50K

VOL.R

3.2. Phéan tich
— Tin hi€u nhac léy ttr ngd vao A hoiic B s& dugc dan vao cong tac S dé chon tin hiéu vao. Tin hiéu
nay qua ty lién lac C1 duoc giam bién do boi cau phan thé R1, R2 dé vao In — cta IC1 va dugc
khuéch dai ting bién d6 véi d6 loi 1a:
Ry R, 6,8
KF_AV_R_i_R_3+1_T+1_7'8
— Tu C2//R4 sir dung dé chéng mach phét sinh dao dong tu kich tan s cao
— Tin hiéu sau d6 truyén qua C3 dé vao mach khuéch dai 4m sic gom:
— Pién trd R5, R6, R7, VR1, C4, C5 sir dung dé khuéch dai dbi véi tin hiéu tan sb thap (Lo):
e Khi chinh VR1 & vj tri A thi tin hiéu tan s6 thip dugc khuéch dai véi do loi 1a:
, R VR1+Rs 50+22

Kp=A,=—= = 3,3
F22V 7y 7 R R 22
e Khi chinh VR1 & vj tri B thi tin hiéu tan s thap bi giam bién do la:
Vo Ry R, 22
KF:AV:_:__ :0,3

V, R, VRL+Rs 50+22
— bién tré R7, R8, R9, VR2, C6, C7 sir dung dé khuéch dai dbi voi tin hiéu tan sb tiéng (Mid)
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e Khi chinh VR2 & vj tri A thi tin hiéu tan s tiéngduoc khuéch dai véi d6 loi 1a:
Vo R VR2Z+Rg 50+68

Kp=Ay=—=—= = = 8,3
F22V 7y R, R, 6,8
e Khi chinh VR2 ¢ vi tri B thi tin hi€u tan so6 tiéng bi giam bién do la:
V, R Rg 6,8
Kp=Ay=—=—= = = 0,12

V, R, VR2+R, 50+68
— Pién tré R11, R12, VR3, C8, C9 sir dung dé khuéch dai ddi véi tin hiu tan sé cao (Hi)
e Khi chinh VR3 & vi tri A thi tin hiéu tan s cao dugc khuéch dai v6i do loi 1a:

V, Rf VR3+R; 50+68

Kpr=A, =—=—= = = 8,3
POV VR Ry, 6,8
e Khi chinh VR3 ¢ vi tri B thi tin hiéu bi giam bién d¢ 1a:
I/;, Rf Ry, 6,8
KF = AV = = = 0,12

V, R, VR3+R,; 50+68

— Tu C10 tao hoi tiép nghich chéng mach phat sinh dao dong tu kich tan s6 cao.

— Tin hiéu iy ra dugc din qua tu lién lac C11 vao bién tré volume VR4 dé chinh 1ay bién d6 phu
hop v&i nguoi nghe.

— Tin hiéu lay ra tir chau gitra Vol nhac s& duoc dan vao IC 1a, 1b tao 4m thanh xoay vong khi ta
dit cong tic S2 ¢ vi tri dong (on), IGc ndy 2 tin hiéu tir ngd vao IN- cta IC la va 1b s& dugc tron
voi nhau qua 2 dién tré 3k9, déng thoi tu 4,7uF, dién tré 8k2 s€ lam tang lphﬁn d6 1oi cho IC, két
qua ta nghe dugc tin hiéu nhac ¢6 4m thanh manh mé, lan rong phat ra tir 2 loa. Khi cong tac S2

& vi tri ho (off), thi IC la, 1b duwoc xem nhu mach ting tong trd do do loi gan bang 1 (
8K2

Kr = Toox T 1 = 1,082) d¢ tranh gay nhiéu khi 1y ra ¢ 2 kénh OUTL, OUTR truéc khi nhap

chung voi cac tin hiéu khac khi dua vao mach tron (Mixer). Trudc khi dua ra 2 kénh OUTL,
OUTR, tin hiéu ¢ ngd ra IC 1 s€ dugc lam giam bién d6 qua dién tré 10k, va giam 1 phan tin hiéu
tan sd cao xuong mass qua tu 473p, 100k.

10uF
¥ ouT

VOL. 473
100
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3.3. Cac hu héong va phwong phap sira chira
3.3.1. Nhac & kénh trai nghe nhé tiéng so véi kénh phai
— Kiém tra: Po VDC tai 2 kénh c6 dién thé giéng nhau. Khi cho tin hi€u vao do Vac tai A kénh trai
c6 dién thé thap hon kénh phai.
— Két luan: d6 loi kénh trai bi giam nguyén nhan c6 thé do:
+ Néu mach nhu hinh 1: R2 bi tang tri s do hodc C1 hay C3 bi kho néu R1 c6 gia tri dung
+ Néu mach nhu hinh 2: thudng do C2 bi khé (giam tri sb)

ouT

3.3.2. Kénh trai tiéng tot, kénh phai tiéng 16m va bi méo
— Kiém tra: Po VDC tai IC kénh trai, chan 1 c6 dién thé cao
hon chan 2 va 3
— Kétluan: R2 bi hd hodc IC bi hu néu R2 khong bi hé mach
3.3.3. Kénh trai mat tiéng, kénh phai cé tiéng tot
— Kiém tra: Po VDC tai 2 kénh c6 dién thé gidng nhau
— khi cho tin hiéu vao, do VAC tai kénh trai:
+ diém A co dién thé AC,
+ diém B khong c6 dién thé AC
— Két luan: C bi h¢ hoic dirt

4. Mach khuéch dai tron tin hiéu (Mixer - Master)

4.1. So d6 khoi
—— AW
MIC —¢ T J

R

."xl[T{F.RL —>OuUl, ".-'I[T*(F.-T\?L — U

L/
.\HlHll'.f{ *
R Y,

4.2. Phéan tich
— Tin hiéu tiéng va nhac sau khi duge khuéch dai cho bién do da 16n cudi cung duge dan vao mach
tron (Mixer) tin hiéu tiéng va nhac. Dé khong gy nhiéu 1an nhau va khong 1am giam bién d6 cia
tin hi€u con lai dua vao, cac tin hi¢u nay khi vao mach tron tin hi¢u déu dugc dua qua cac phén
tir cach ly R khoang vai chuc kQ. hodc st dung mach khuéch dai c6 tong tré 16n
— Pic diém cua tin hiéu nhac (Music) la gbdm 2 duong 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
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tach thanh 2 dudng qua 2 dién trd cach ly R dé dua vao 2 mach tron (Mixer L) va (Mixer R). Cubi
cung & 2 mach tron ta déu cé duge tin hiéu tiéng va nhac véi tin hiéu tiéng van 1a Mono va tin
hiéu nhac la tin hi€u Stereo.
4.3. Mach dién
— So dd mach trang 27
4.4. Phan tich
— Ngb ra cia mach tiéng 14y tir tram 4 va 5 da qua xur Iy tao tiéng vang (Echo) va ngo ra cua tin hiéu
nhac (Music) lay tir OUTL va OUTR sé& duogc ndi dan vao mach tron (Mixer) & diém INL va INR

dé duoc khuéch dai tang bién do ngd vao qua IC 5a, 5b véi do lgi dugc xac dinh bdi hé thirc

Kp = 611;8 = 6,8. Tin hiéu sau d6 dugc dua qua mach loc am sdc st dung IC 4a, ab, trong do:

+ 22k, 223p, 10k, 223p, bién trd 50k 1a mach loc tan sb thap (Lo)
+ 6k8, 22k, 822p, 6k8, bién tré 50k 1a mach loc tan sé tiéng (Mid)
+ 6k8, 222p, 6k8, bién trd 50k, 1a mach loc tan s cao (Hi)

— Tin hiéu sau khi dugc khuéch dai va chon loc am sic s& dugc dua vao bién trd chinh Am luong
Vol Master VR6 va dugc gidm bién d0 qua dién trd 22k dé vao bién tré can béng Bal VRS5, cudi
cung s& duoc léy ra qua dién tr¢ 680, tu lién lac 10uF dé dén tram cdm OUTL, OUTR dé dua vao
Amplifier khuéch dai ting cong suat tin hiéu

CACH PHOI HGP CUA CAC MACH TRONG MIXER

Music OUTL ______________
IN MASTER IﬂJ»TL
Tamgvang-@' T |
EHO J@_WT
N MASTER | | OUTy
"_1(4;;1;61}};: I |

4.5. Cac hu hong va ph1r0’ng phap stra chira

— Khi cho tin hi¢u tiéng hoic 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 tdt

— Nhaén xét: tin hiéu tiéng va nhac nghe t6t déu nay cho thay cac mach khuéch dai nay hoat dong tot
khong c6 hu hong gi vé diéu kién DC va AC. Hu hong 13 & mach tron tin hiéu tiéng va nhac

— Nguyén nhén: dién trd cach ly cho tiéng bi tang tri s6 hodc chon ¢ tri s do 16n hon tri s6 dién
tr¢ cach ly mach nhac.

— Phuong phap sira chita: ta giam tri s ohm cta dién tré cach ly tleng coO gia tri gan bang trj s6 ohm
cua dién tro cach ly nhac sao cho khi thir dong thoi tin hi¢u tiéng va nhac, tiéng MIC khong bi
nho tiéng va tiéng nhac nghe binh thudng.
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BAI 11: PHUONG PHAP LAP RAP, KIEM TRA, SUA CHUA AMPLIFIER-
MIXER

Khi ldp rap 1 Amplifier c6 Mixer Karaoke ta tién hanh thyc hién theo cac buéc sau:

1. Lip rap va kiém tra sira chira ngudn cép dién
1.1. Lap rap

Mach K/d cong suit

J0v E+4ﬂv

Ov Mass mach dién
. _L.. 40

kI -

= Mass vo may

s AT . Iy
Ngudn dndap [>+12v

+12v, -12v —;yl_]v

(1C 7812-7912) |, 775,

v
K .
Mach chi thi
tin hiéu Sv

1k Led

— Dién thé ngudn AC 220V dua vao bién thé thong qua 6 cAm AC phai di qua cau chi bao vé F va
cong tic d(’)ng m¢o may K.

— Khi chon céu chi F khong c6 dugc chon c6 dong qua 16n, vi khi may c6 su cd xay ra dong qua
bién thé 16n nhung nhé hon dong tai ciia cau chi F, cau chi F khong bi dut s¢ gdy chay bién thé.
Con chon dong qua nho thi khi vira mé may, tu loc ngudn nap dong 16n qua bién thé s& nhanh
chéng lam dut cau chi F. Gia sir cong suat 2 kénh cia Amplifier 1a Po = 200W. Biét hi¢u suat cua
bién thé n= Po/Pi = 09, viy cong suat cudn so bién thé 1a: Pi = Po/0,9 = 200W/0,9 ~ 220W. Pién
thé ngd vao cudn so (Vi) bién thé 1a 220V, vay dong qua cudn so 1a: Ii = Pi/Vi = 220W/220V =
1A. Vay ta chon dong tai cau chi F = 1~1,5A.

— Pé may khong c6 bi nhiéu tao ra tiéng “ U “. Khi lap rap may ta phai han Mass vo bang cach sir
dung 1 day dan to, ngin khoang 15cm cé nhiéu soi nho bén trong han tir diém Mass cua tu loc
nguodn dén vo may gan nhat.

— Trong cudn thi bién thé ta s& 1ap 3 loai ngudn:

+ Ngudn +40V, -40V cip cho tang cong suit 1on, 1dy tir ngudén AC 30v doi.

+ Ngudn +12V -12Vda duge 6n 4p cap cho tang khuéch dai Mixer Karaoke, lay tir nguon AC
12v doi.

+ Ngudn AC 5V, 23V cép cho mach chi thi tin hiéu sir dung dén dién tir

1.2. Kiém tra sira chira

— Khi cap dién cho may di dong cong tac K thi ngd ra bién thé phai cé dién thé AC, dén Led
sang.Néu khong thi ta kiém tra cau chi F ¢6 bi dut hay khong? Cong tic K & vi tri dong hay ho?
Day ngudn AC c6 bi ho, dit hay khong?

— Néu ngudn cap cho Amplifier c¢6 dién thé khong c6 bang nhau, thi ta kiém tra tu ngudn cé dién
thé thap co bi ho, dut hay khong?

— Khi cip dién c6 hién tuong tu loc ngudn bi xi, nd. Ta kiém tra tu ngudn, Diode chinh luu c6 mac
sai cyc tinh hay khong?

— Khi cip dién co6 hién twong & 1 tu ngudn c6 dién thé rit cao (s& d& gy ra nd khi tu ngudn co6 dién
thé thép), tu nguén con lai c6 dién thé rét thép. Ta kiém tra mach c6 bi hé Mass hay khong

Trang 51 /55



- Kl}i cép dién cho maqh Qén chi thi tin hiu thi phai ding di@n thé AC mach méi hoat gi(f)ng. Dién
thé 5v AQ S’ﬁ dung dé cap cho mach den nung tirp, dién thé 23v AC duogc st dung déﬁ chinh luu
ban ky dé cap cho mach dién tir hoat dong. Néu cap 23v cho mach nung tim thi den hién thi s€ bi

hu

2. Mach khuéch dai cong suét va bao vé loa
2.1. Lap rap

TRAM MOI LOA MHOM GIAI NHIFET
SON—N—NCP o] [
2
[z
Sy SFp

e Mach cong suit

E EEL$ Amplifier

oV T Aoy O

— Mach khuéch dai cong suit 1a noi hoat dong voi dién thé cao,dong 16n nén khi lép rap chu y cac
diém sau:

+

_l_

+

Céc day dan dién nhu: day cap ngudn AC 30v doi, ddy lay tin hiéu ra loa, day ndi 1én cac
Transistor cong suat 16n phai sir dung day to dii dong tai cho mach

Day tin hiéu dan vao mach khuéch dai cong suit nén str dung day boc gidp dé tranh gy nhiéu
tin hiéu

Céc Transistor cong suét 16n phai dugc giai nhi¢t tdt bai cac thanh nhém c6 dién tich bé mat
rong, nhiéu 14. Khi 1ap cac Transistor nay 1én nhém giai nhiét, phai siét ¢ tan that chic chan,
khong dugc 1ong 1éo va dic biét phai co miéng 16t cach dién giita Transistor va thanh nhom.
Néu khong c6 miéng 16t thi cuc C Transistor thudng 13 vo s& bi ndi tit xudng Mass gy chay
bién thé

Ng0o ra ciia mach khuéch dai cong suét SP duoc ndi vao ngd vao mach bdo v¢ loa. Ngo ra cua
mach bao vé loa s& duoc ndi 1én tram loa, dé tir day s& dugc ndi 1én hé thong loa. Ngoai ra tin
hi€u ¢ tram loa con dugc dua 1€n mach chi thi tin hi¢u sit dung mach den dién tir

2.2. Kiém tra sira chira
— Khi cap dién cho mach khuéch dai cong suat va bao v¢ loa, sau thoi gian khodng 2 dén 3 gidy,tiép
diem Relay dong va dén bao cua mach bao v¢ loa sang cho biét Amplifier va mach bao v¢ loa

ho

at dong tot.

— Néu dén bao khong sang va tiép diém Relay khong dong, nguyén nhan cé thé do:

+

Amplifier bi hu: ta do dién thé DC & ngo ra,néu c6 dién thé duong hoac am, ta tién hanh stra
chtra theo phuong phap d3 biét (xem chi tiét hudng din thuc hién ¢ bai phwong phép stra chira
Amplifier OCL)

Mach bao vé loa bi hu hong: néu ngd ra Amplifier 13 Ov ma mach bao vé loa khong tiép diém
Relay thi ta tién hanh stra chira theo phuong phap da biét (xem bai phuong phép sira chita mach
bao vé loa)
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3. Mach khuéch dai Mixer—Karaoke
3.1. Lap rap
— So dd mach lap rap trang 28.

Sau khi lép rap mach khuéch dai cong suit va bao vé loa hoat dong tdt, ta tién hanh rap mach
khuéch dai Mixer —Karaoke gff)m cic mach: khuéch dai Micl va Mic2, khuéch dai Echo, khuéch dai
Music, khuéch dai Master theo cac budc sau:

+ Buéc 1

— Trudc tién ta b tri cac day tin hiéu, day cip ngudn cho cac mach sau:

— St dung 2 ddy be loai 7 soi chiéu dai 15 cm dé lam cip ngudn va day dan tin hiéu cho mach
khuéch dai Micl, Mic2 va khuéch dai Echo. Trong d6 moi day be loai 7 soi co bd tri nhu sau:

i

s
220/ 16
L

+ Soi 6 1: str dung dé cip ngudn +12v cho chan 8 IC JRC4558. Ngudn ndy con duoc dua 1én chin
1 IC 6n ap 7805 dé lay ra dién thé 5v cip dién cho mach tao tiéng vang (Echo) hoat dong.

+ Soi s6 2: str dung dé ndi Mass 1én mach dién

+ Soi s6 3: sir dung dé cAp ngudn -12v cho chan 4 IC JRC4558

+ Soi 6 4 & 5: 14y tin hiéu Mic di c6 tin hiéu tiéng vang (Echo) cho ra 2 kénh trai (L), phai (R) dé
sau do nhép chung vai tin hiéu nhac (M usic) dé dua 1én mach tron (Master)

+ Soi s6 6: 13y tin hiéu Mic khong o6 tleng vang (Echo) dua ra ngoai qua jack cim bong sen, két
hop véi tin hidu nhac (Music) liy tir ddu VCD tao chiic ning chdm diém khi sir dung dé hat
Karaoke.

+ Soi 56 7: 1ay tin hiéu Mic dua 1én mach khuéch dai tiéng vang (Echo)

— Niam board mach duoc ndi v6i nhau thong qua 11 day tin hiéu va cAp ngudn nhu sau:

+ Day s6 1: sir dung day don dua tin hiéu tir tram 4 & bét ky ctia mach Micl, Mic 2, Echo 1én tram
nbi bong sen goi 1a MIC-OUT

+ Day s6 2 & 3: st dung dé cép tin hiéu, cap ngudn va con dé nbi 3 mach: Mic 1, Mic 2, Echo véi
nhau

* Buoéc 2:

— St dung 6 ddy boc giap loai day stereo (c6 2 day dan tin hiéu va 1 day gdm nhiéu soi nhé bao boc
2 day tin hiéu dugc lam day Mass dé tranh gy nhiéu tin hiéu) dé 1am day dan tin hiéu va 2 day
be loai 3 soi dé lam ddy cap ngudn. Trong do:

+ Day s6 4: dua tin hiéu Out-L, Out-R cta tin hiéu Mic léy tr tram 4 & 5 da co 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)
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+ Day sb 5: dua tin hiéu tong hop lay tir ngd ra 2 kénh ctia Mic va Music dua ra ngoai ¢ tram ndi
bdng sen (goi 13 OUT-REC) dé tir day ta c6 thé truyén tin hiéu nay 1én dau ghi, khi can mudn thu
lai tin hiéu khi dang hat Karaoke. Tin hiéu & day s6 4 va 5 hoan toan giéng nhau.

+ Day s6 6: sir dung dé 14y ngudn +12v va -12v tir mach khuéch dai nhac (Music), Master dua 1én

+ Day sd 7 & 8: dua tin hiéu 2 kénh nhac (Music) 1dy tir diu bang hinh VRC hodc dau dia hinh
VCD théng qua jack cim bdng sen goi 13 ngd vao A hodc B (A/ B Input) di vao mach khuéch dai
nhac (M usic)

+ Day s6 9: dua tin hiéu 14y tir ngd ra cia mach khuéch dai Master (goi 1a OUT) 1én tram ndi bong
sen dé tir day tin hiéu nay s€ duoc nbi vao ngd vao Amplifier Muon truyén tin nay lén mach
khuech dai cong sut trong cung 1 may, thi ta phai st dung 2 jume ndi dang gibng moéc sit cim
ndi 2 16 cdm bong sen IN-OUT dit gan nhau.

+ Day s6 10: dua dién thé +12v, Mass, -12v léy tir mach 6n ap 1én mach khuéch dai Master dé cép
cho toén b6 mach khuéch dai Mixer-Karaoke hoat dong.

+ Day sb 11: dua tin hiéu 2 kénh dé truyén den ngd vao Amplifier (goi la IN) thong qua jack cam
bong sen. Tin hi*éu nay thuong duoc dat gan jack cam OUT cua ddy s6 9

3.2. Kiém tra sira chira

— Sau khi han ndi 4 board Mixer-Karaoke v&i nhau, ta dua cac mach nay ra ngoai vo may nham
tranh cham mach xudng mass gay hu hong va ciing dé kiém tra sira chira.

— Lic nay ta tién hanh cap dién cho toan may va do dién thé DC kiém tra mach nhu sau:

a) Do dién thé tai chan 1/IC7812-7912 phai c6 dién thé bang nhau va nguoc chiéu khoang +16V Ia
t6t (lac nay dién thé AC cudn thtr bién thé 1a 12v doi).
=Néu c6 dién thé khong bang nhau thi kiém tra Diode chinh luu, tu loc ngudn.

b) Po dién thé tai chan 3/IC7812-7912 phai c6 dién thé +12V, -12V 1a IC 6n ép tot.
=Néu dién thé tai chan 3/IC7812 12 12V, chan 3/IC7912 12 OV ma chan 1 c6 dién thé -16V
= Két luan: IC 7912 bi hu

c¢) bo dién thé tai chan 3 IC 7812 bi giam di¢én thé thép hon 12V kém theo hién tugng nong dién trd
100Q cap dong cho chan 8/ICJRC4558

= Két luan: tu 6n nguén 100/16V tai chan 8/ICJRC4558 bi sai cuc tinh hoac ri hay cham.

- Sau khi do ngudn cip cho cac IC khuéch dai JRC4558 ¢ chan 8 va chan 4 ¢ du dién thé
+12V, -12V. Ta do tiép cac chan dan tin hiéu vao va ra (chan IN+ 14 3, 5. Chan IN- 12 2, 6.
Chan OUT la 1, 7). Cac chin nay thudng c6 dién thé Ov 1a mach tét.

= Néu chan IN+ hoic chan IN- 12 Ov, chan OUT c6 dién thé duong

= Két luan: hé dién tro hoi tiép RF ndi tir chan OUT dén chan IN+ hoic chan IN-.

—  Pé thir mach c6 hoat dong voi tin hi¢u nhac, tin hi¢u tiéng. Ta st dung Jack cam dang chu “ U “
nbi chan ra (OUT) caa mach Mixer-Karaoke dén chan vao (IN) ciia Amplifier ¢ tram tin hiéu
bong sen. Chu y dat bién trd VOL.Master ¢ vi tri trung binh nham tranh dua tin hiéu vao Amplifier
qua 16n gay dit loa. Str dung tay o vao Jack cam chir “ U ““ 1an luot & 2 kénh, ta phai nghe duoc
tiéng “ U “ & loa 1a Amplifier hoat dong tot. Néu khong c6 tiéng “ U “ ¢ loa phai kiém tra Amplifier
va loa.

— Dé thir nhac ta lay tin hiéu tir ngd ra dau CD dua vao 16 cAm A hoidc B ¢ 2 kénh, lic nay chinh
bién trd VOL. Music & vi tri trung binh, phai ¢6 tiéng nhac phat ra ¢ 2 loa 1a mach nhac c6 hoat
dong. Truong hop khong co tiéng nhac, ta nhan cong tac doi trang thai A hodc B & trén mach
khuéch dai nhac, néu van khong c6 thi ta phai kiém tra stra chita mach khuéch dai nhac (Xem
phuong phap sira chita mach khuéch dai nhac trang 49-50).

— Pé thir tiéng ta cAm Microphone vao Jack MIC1 va chinh bién trd VOL. & vi tri trung binh dé thu
mach khuéch dai tiéng MICI, tuong tu d6i véi Jack MIC2. Néu luc nay bién tr¢ VOL. ECHO &
vi tri nho nhat (Min) thi ta phai nghe duoc tiéng noi phat ra ¢ 2 loa va khong cé tiéng vang
(Echo).Néu khong c6 tiéng noi phét ra ¢ loa thi ta phai kiém tra stra chita (Xem phuong phép stra
chita mach khuéch dai tiéng trang 44).Néu MIC1 c6 tiéng ma MIC2 khéng c6 tiéng ta st dung
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phuong phap so sanh dbi chiéu giira mach t6t (MIC1) v6i mach bi hu hong (MIC2), tir d6 tim ra
Vung hu héng, linh kién bi hu héng.

Mudn nghe dugc tleng vang (Echo), ta phai chinh bién tré VOL. ECHO, REPEAT 6 vi trf trung
binh, lic nay trong tiéng noi s& ¢ tiéng vang phat ra & loa. Néu tiéng noi khong co tleng vang thi
ta phai kiém tra stra chita mach dién (Xem phuong phap stra chita mach khuéch dai tiéng vang
trang 46-47)

Dién 1én mach Ampli OCL ta phai kiém tra nguén DC & hai tu loc so v6i Mass (Chon thang do
16n 50Vpc). Chu ¥ & ngudn —Vee kim s& ddp nguoce nén phai dao que do ngudn -Vce va +Vece
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 dugc cip dién phai kiém tra dién ap phan cuc 1én BE Transistor cong suit 16n néu
trong khoang tir 0,3V — 0,5V va dién ap nga ra 1a OV thi méi dugc han day B,E,C Transistor
cong suat 16n 1én board mach Ampli.

Néu ngi ra c6 Volt DC, Vge ctia mot Transistor cong suat 16n cao hon 0,5V thi khong duge nbi
loa vao mach ma phai kiém tra lai mach dién.

Néu c6 mach bao vé loa khi nga ra Ampli la 0V va tlep dlem Relay trong mach bao vé dong ndi
nga ra Ampli ra tram ndi loa, llc nay do AC tai tram n6i loa néu c6 volt AC khi sir dung tay phong
tin hi€u & nga vao thi ta méi duoc noi loa vao tram dé thir may.

Néu thir may tiéng hat nho va bi nghet, ro vao hai Transistor cong suét chi c6 mot Transistor bi
néng ta phai kiém tra lai day din vao Transistor cong sudt, truong hop day dan khong dit thi phai
kiém tra Transistor khong bi nong c6 thé bi dut BE hodc BC.
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