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LOI NOI PAU

K¥ thuat dién tir, va thong tin truyén thong hién nay cang ngiy cang
phat trién nhanh chong, n6 ¢ nhimng tién b khac nhau cia doi séng xa hoi
va dang tré thanh mot trong nhiing cong cu quan trong nhét ciia cach mang
khoa hoc k¥ thuat trinh d6 cao. Song song véi viéc phat minh ra cac thiét bi
nghe — nhin phuc vu cho viéc giai tri thi nhu ciu thudng thic cudc song
ciing doi hoi cao hon, trong d6 “Hé théng 4m thanh” 13 mot trong nhiing
doi hoi cap thiét ciia nhu cau thudng thirc. Tuy nhién, khi dua cac hé thong
d6 vao van hanh, sau mot thoi gian hé thong dé s& c6 nhimg su cd. Vay
khic phuc su ¢d d6 bang cach nao?

Pugc sy huéng dan cua Tong cuc day nghé, Trudong cao dang Cong
nghi¢p nghé Ha Noi, khoa Dién - Pién ttr tién hanh bién soan va gidi thiéu
gi4o trinh dao tao stra chira “Hé thong 4m thanh” v&i cai nhin tong quan vé
khéc phuc céc su b ctia mot hé théng am thanh dan dung.

Trong qué trinh bién soan gido trinh, c6 nhiing so suit vé chuyén
mon ciing nhu nghiép vu. Rat mong su dong gop ¥ kién cia cac chuyén
gia, gido vién va dong nghiép va chung ta doc dé ban bién tap hoan thién
hon.

Ban bién tap cdm on cac co quan li€n quan, don vi, ¢4 nhan da tham

gia bién soan gido trinh.

Ha Noi, Ngay  thang nam 2012
T.M Ban bién tap

Nguyén Anh Ti



Tuyén bé ban quyén

Tai liéu nay 1a loai gido trinh nd1 bd dung trong nha truong véi
muc dich lam tai li¢u gidng day cho gido vién va hoc sinh, sinh vién
nén cac ngudn thong tin c¢6 thé duge tham khao.

Tai liéu phai do truong Cao dang nghé Cong nghiép Ha Noi in
an va phat hanh.

Viéc sir dung tai li€u nay véi muc dich thuong mai hodc khac
v6i muyc dich trén déu bi nghiém cdm va bi coi 1a vi pham ban quyén.

Truong Cao diang nghé Cong nghiép Ha Noi xin chan thanh
cam on cac thong tin gitip cho nha truong bao vé ban quyén ctia minh.

Dia chi lién hé:

Truong Cao dang nghé Cong nghiép Ha Noi.
131 — Thai Thinh — Déng Pa — Ha Noi

Dién thoai: (84-4) 38532033

Fax: (84-4) 38533523

Website: www.hnivc.edu.vn




NOI DUNG TONG QUAT VA PHAN BO THOI GIAN:

Thoi gian
Sb ] Thy |
T Tén cac bai trong mo dun Tﬁflg Ly , . ’ Kiél:l
s0 | thuyet| tra
hanh
1. | Khai niém chung hé thong am thanh 6 06 00
2. | Mach dién khdi nguon cung cap 12 06 6
3. | Stra chita mach 6n ap tuyén tinh 18 04 16 1
4. | Mach khuéch dai dau vao 01 05
5. | Mach khuéch dai pha tron 01 05
6. | Mach khuéch dai dao pha 01 05 1
; Mach ECHO - khuéch dai tin hiéu . 04 0
ECHO
8. | Mach phan duong tin hiéu STEREO 12 04 08
9. | Mach diéu chinh 4m sac 24 06 18 1
10. | Mach tién khuéch dai cong suat 6 01 05
11. | Mach khuéch dai cong suat 24 06 18 1
12. | Hé thong loa 01 05
13. | Stra chira hé thong chuyén mach 01 05
14, Sl‘"ra ch.fra mach diéu khién chirc ning 6 0 o4
bang vi xur ly
15. | Micro 6 02 04
Hién tuong, nguyén nhan va phuong
16. | phap chan doan hu hong ciia hé thong | 12 02 10 1
am thanh
Cong; 168 | 48 | 120 | 5

“Ghi cha: Thoi gian kiém tra dwoc tich hop giita 1y thuyét véi thiee

hanh dvwoc tinh vao gio thwc hanh.




BAI 1 —- KHAI NIEM CHUNG VE HE THONG AM THANH

Muc tiéu cia bai:

Hoc xong bai nay hoc vién s€ c6 kha nang:
Vé kién thirc:

- Hiéu 16 vé ngudn gbc va dic tinh ctia 4m thanh.

- Hiéu 15 cac chi tiéu k¥ thuat co ban cua h¢ théng am thanh.
Vé ky ning:

- Phan loai duoc cac loai hé théng am thanh.

- Trinh bay chinh x4c vé vi tri, cAu tao, chirc nang nhiém vy, chi tiéu
k¥ thuat cta cac khoi trong hé thong am thanh.
Vé thai do:

- Rén luyén kha nang nhan biét cac khéi trén may thuc té thong qua
so dd khéi.

- Rén luyén tinh kién tri, cén than cua nguoi thg stra chira dién tir.

- Rén luyén tac phong cong nghi¢p va vé sinh an toan lao dong.
NOI DUNG CUA BAL:

1.1 — Khai niém chung vé 4m thanh.
1.1.1 — Ngudn gbc ciia Am thanh.

Khi ta tdc dong mdt luc vao day dan thi day dan rung nén va phat ra
tiéng. Tiéng dan ngan dai cho dén khi day dan hét rung thi am thanh ciing
tat.

Khi ta gd vao mit trong, mat trong rung nén va phat ra tiéng. Khi
mat trong hét rung thi tiéng trong cling mat.

Nhu vay: Am thanh do vét thé rung dong, phat ra tiéng va lan truyén
di trong khong khi.

Lan song am thanh tir vat thé rung dong phat ra, lan truyén trong
khong gian, t&1 tai ngudi lam rung dong mang nhi theo dung nhip di¢u rung
dong cua vat thé da phat ra tiéng. Nho d6, tai nguoi nghe duge am thanh.

Am thanh c6 thé truyén lan duoc trong cac cht khi, ran, 16ng nhung
khong thé truyén lan duoc trong méi trudng chan khong.
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Mot sb loai truyén din 4m rat kém nhu cac loai vai, cac vat liéu c6
tinh chit mém, Xép nhu bong, co, da.. .Tét cé céc loai vat liéu d6 duoge goi
chung 1a chat hat &m. Cac vét liéu nay thuong dugc lam vat li¢u 16t tuong
trong cac phong 4m thanh dé hut Am nham giam tiéng vang.

Trong qua trinh truyén lan, néu gdp phai cac vat chudng ngai nhu
Tuong, Nui d4, Cay... thi phﬁn l6n am thanh s€ bi phan xa nguoc tré lai,
mot phan tiép tuc truyén lan vé phia trudc, mot phan nhé cia ning luong

am thanh co sat véi vat chudng ngai, bién thanh nhiét nang tiéu tan di.

1.1.2 — Dic tinh ctia Am thanh.

© Tin sb:

Tan s6 am thanh 1a sd 14n dao dong ctia khong khi truyén dan am
trong mot gidy. Pon vi do tan s6 1a Hée (Hz).

VD: Khi ta choi dan ghita, néu gay ndt Mi thi day dan s& rung nén
330 1an trong 1 gidy. Ta goi tan sd ctia &m Mi 1a 330Hz.

Tan s biéu thi d6 cao cua 4m thanh, Trong do:

- Tiéng trAm c6 tan sd thap.

- Tiéng thanh (tiéng bong) c6 tan sé cao.

Ung v6i mdi tan sb dao dong 1a F co chu ky dao dong 1a T va mot
budc song 1a A. Trong do:

- Chu ky dao dong cua 4m thanh la quang thoi gian am thanh d6 dao
dong mot 1an. Chu ky ky hiéu 13 T, véi don vi 1a gidy. Ta c6:

1

=7

- Budc song ctia am thanh 1a khoang truyén lan ctia 4m thanh tuong
ung voi mot chu ky dao dong. Budc song ciia am thanh twong tng trong
am tan 1a tir 21.25m dén 0.017m. Budc song co6 ky hiéu 1a A, v6i don vi 1a
mét. Ta co:

A=C*T
Trong do:
C: Téc d6 truyén lan cta 4m thanh trong khong khi (C = 340m/s).
T : Chu ky cia am thanh.



Tuy nhién trén thyc té mot 4m phat ra khong phai 1a mot am don ma
1a mot am phic. Am phtic ndy bao gdm am don va mot sé 4m hai co tan s6
gip 2, 3, 4...1an am don.

Trong dai 4m tin, ngudi ta chia ra :

- Tiéng trim nam trong dai tan tir 16Hz dén 300Hz.

- Tiéng trung nam trong dai tan tir 300Hz dén 3000Hz.

- Tiéng thanh ndm trong dai tan tir 3000Hz dén 20000Hz.

Tiéng noi cia con ngudi thuong co tan sé tir 80Hz dén 8000Hz. Cac
ndt nhac & bat do thi 3 ¢6 tan sb 1a: B6 — 262Hz, Ré — 294Hz, Mi — 330Hz,
Pha — 349Hz, Son — 392Hz, La — 440Hz, Si—494Hz.

® — Ap suit am thanh:

Ap suat cia am thanh hay con goi 14 thanh ap. Am thanh truyén lan
dén dau thi s& lam thay d6i ap suat khong khi & d6. Ap suat do 4m thanh
tao ra & mot diém goi 14 thanh ap & diém d6. Thanh 4p duogc ki hiéu 14 p,
don vi do thanh 4p 1a bar. 1bar 1a thanh ap tac dong lén mot dién tich 1cm2
vo1 moét lyc 1a 1din, do vay lbar béng ldin/cm2. Thanh 4p ti 1€ v6i can bac
hai ctia cong suat am thanh, khi ta ting cong suat 1én 1 1an thi thanh ap chi

tang 1én 2 lan, néu ting cong suat 1én 9 1an thi thanh 4p chi ting 1én 3 lan.

© — Cong suit ciia 4m thanh:

Cong suat am thanh 1a nang luong 4m thanh di qua mot dién tich S
trong thoi gian mot gidy. Cong suat am thanh duoc ky hiéu 1a P va duoc
tinh theo cong thirc sau:

P=p*S*V
Trong do:

p: Thanh 4p

V: Téc d6 dao dong ciia mot phan tir khong khi tai dién tich ning
lugng am thanh di qua.

S: Dién tich nang lugng am thanh di qua.

O — Su phin xa, khic xa cia song am thanh:
S6éng am thanh vé&i bude song 1a A, trén duong truyén lan gip vat

chin c6 kich thuéc d s& xay ra 2 trudng hop sau day:



= Truong hop 1: A > d

Hinh 1.1: Sy phan xq, khic xa cua song am (truong hop A 2 d).
Trong trudng hop ndy, song am s& trudn qua vat chin. Hién tuong
nay ngudi ta goi 1a hién twong song uén vong.

= Truong hop 2: A <d

Hinh 1.2: Sy phan xq, khic xa cua song am (truong hop A < d).

Trong trudng hop nay thi mot phan song 4m s& phan xa tré lai con
mot phan s& xuyén qua vat chan truyén vao moi truong truyén am.
Nhu vay, hién tuong song am gip vat chin doi hudng duoc goi 1a

hién tugong khuc xa va phan xa.



Hién tuong phan xa va khiic xa ctia song am tuan theo céc dinh luan
phan xa, khlic xa nhu ddi voi anh sang.
(Pinh ludt phéin xa: Géc tdi va géc phin xa bang nhau, tia t6i va

tia phén xq ciing nam trén mét mdt phing).

© - Truong am:

Trudng 4m 1a moi trudng vat chat ma song am thanh truyén lan. Co
hai loai truong am:

= Truong 4m tu do: 1a moi trudng truyén am trong khong gian ma,
khong c6 tudng bao hodc vét chan.

= Trydng 4m tan xa: 1a moi truong truyén 4m trong khong gian

kin, ¢é cac tudng bao quanh hodc vat chan (Nha &, phong hat, phong
thu...). Trudng 4m tan xa c6 hai thanh phan 1a tryc 4m (Soéng am tryc tiép)
va phan 4m (song 4m phan xa), trong 6 phan 4m la thanh phan vo cing

phuc tap.

® - Vang va tré:

Vang la ddc tinh am thanh cta cdc phong kin. Vang 1a hién tugng
kéo dai &m thanh sau khi tat nguén am.

Thoi gian vang (E) 1a mot dai lugng vat ly dugce st dung dé xac dinh

murc d§ vang cua ting phong. Pon vi do cua thoi gian vang la gidy (s).

A dB
T EA
60dB
L e
= N

Hinh 1.3: Do thi biéu dién thoi gian ngdn vang.



Trong phong kin ctia ngudn 4m S, ngudi nghe & vi tri cach ngudn am
S mot khoang 1a M, khi d6 song 4m thanh dén tai nguoi nghe bang hai con
duong:

. Am thanh birc xa truc tiép tir S dén M.

w Am thanh phan xa Ién cac birc twong hoic vat can.

C6 thé ton tai n bac phan xa, do vay qua mdi lan phan xa nang luong

cta am thanh s€ bi suy gidm va thoi gian dén tai nguoi s€ cham hon.

Qua trinh d6 dugc mo ta nhu sau:

Hinh 1.4: Qua trinh phdan xa cua song am.
Khoang cach tir truc 4m dén tia phan xa dau tién duoc goi 1a thoi
gian tré (7).
Néu t > 50ms thi tai nguoi c6 thé nhan biét duoc khoang cach giita
tryc Am va tia phan xa dau tién.
Thoi gian vang dugc xac dinh tir thoi diém ngat nguén am dén khi
ning lwong 4m thanh giam xuéng ngudng 60dB.

1.1.3 — Sw cam thu ciia tai ngudi d6i véi Am thanh:
Tai nguoi binh thudng c6 thé nghe duoc 4m thanh trong dai tan sd tir
20Hz dén 20.000Hz, c6 nhitng ngudi c6 kha ning nghe duoc cac am thanh

& céac tan s6 cao hon hodc thap hon.
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Ngudi ta co thé phan biét dugc khoang 130 mirc thanh 4p khéac nhau,
m&i mirc cach nhau 1dB. Tai ngudi nhay cam v6i am thanh trong dai tan s6
tir 500Hz dén 5000Hz. O khoang tan s nay chi can ngudn am thanh co6
thanh 4p nho tai nguoi cling nghe rd khong kém gi & cac khoang tan s6 cao
hay thap co thanh &p 16n hon.

1.2 — Khai quat vé hé thong a4m thanh.
1.2.1 — Chirc ning, nhiém vu.

Hé thong am thanh gém c6 Micro, Ampli, duong ddy, loa...Yéu cu
chinh cta hé thong 4m thanh 1a cung cip 4m thanh dong déu va dam bao

chat lwong trong khu vuc truyén am.
1.2.2 — Phan loai.
- Phan loai theo muc dich sir dung.

& Hé¢ thong am thanh dan dung.

@ Hé théng am thanh chuyén dung.

- Phén loai dua vao két cdu cac phan tir linh kién chii yéu trong
hé théng 4m thanh.

& Hé thong am thanh ding Ampli Transistor dién tur.
& Hé thong am thanh ding Ampli Transistor.

& Hé¢ thong am thanh ding Ampli vi mach.

- Phén loai theo cach mic tai ciia hé théng am thanh.
& Hé thong am thanh véi tai mic ndi tiép.

< H¢ thong am thanh véi tai mac song song.

1.3 — So d6 khdi hé thong Am thanh.
1.3.1 — So' @ khdi va chirc ning nhiém vu cac khdi trong hé thong am
thanh mono.

O - So db khoi:
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Hinh 1.5: So d6 khoi hé théng am thanh mono.

® — Nhiém vu cac khdi:

* Khdi 1: Mach phan 4p dau vao: Tin hiéu dau vao c¢6 thé tir nhiéu
duong khac nhau nén muc tin hiéu cta ching ciling 16n — bé khac nhau. Do
d6 can phai c6 mach phan ap dau vao dé cho cac tin hiéu dua vao may ting
am dugc dong déu.

@ Khoi 2: Mach khuéch dai dién ap 4m tan: Tin hiéu dau vao co
bién do dién 4p thap nén can phai qua mach khuéch dai dién ap 4m tan
nham khuéch dai dién 4p am tdn & dau vao du 16n 1én dé phuc vu cho céc
té”lng sau.

* Khbi 3: Cac mach bd trg: 1a cac mach diéu chinh 4m sic, am
luong, mach ting thoi gian ngén vang, mach loc phan duong tiéng cho loa,
mach bao vé loa...nhim nang cao chét lugng , tang tinh nang va do bén
cho may.

* Khdi 4: Mach khuéch dai trung gian (tién khuéch dai): nham
khuéch dai tin hidu 4m tan da 10n theo yéu cau dé cho tang khuéch dai cong
sudt Am tan co6 thé 1am viéc binh thuong.

@ Khbi 5: Mach khuéch dai cong suit 4m tan: c6 nhiém vu khuéch

dai tin hiéu 4m tan du 16n theo yéu cau dé phat ra loa. Mach thuong ding
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cac Transistor cong suat mac day kéo lam viéc & ché do AB nham lam cho
ra cong suat 1on voi hi€u suat cao (mach co6 thé sir dung cac IC cong suat).
@ Khoi 6: Mach ngudén: Dung dé bién doi dién xoay chiéu & dau vao

thanh dién 1 chi€u nham cung cap nang luong cho cac tang lam viéc.

1.3.2 — So' @ khdi va chirc ning nhiém vu cac khdi trong hé thong am
thanh Stereo.
O - So dd khbi:

o
» 2.1 » 3.1 o 4.1 » 5.1
— F 3 F 3 F 3 F 3
In— 1 | AC, 6
a7
= I “W L A w
2.2 3.2 »| 4.2 o 5.2

Hinh 1.6: So do khoi hé thong am thanh Stereo.

@® — Nhiém vu cac khoi:
* Khdi 1: Mach phan 4p dau vao: Tin hiéu dau vao c¢6 thé tir nhiéu
duong khac nhau nén muc tin hi€u ctia chung ciing 16n — bé khac nhau. Do
d6 can phai c6 mach phan 4p dau vao dé cho cac tin hiéu dua vao may

tang am duoc dong déu.
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@ Khoi 2.1 va 2.2: Mach khuéch dai dién ap am tan cho kénh Trai
(L) va kénh phai (R): Tin hiéu dau vao c6 bién do dién ap thap nén can phai
qua mach khuéch dai dién ap am tan nham khuéch dai dién ap am tan & dau
vao du 1on 1én dé phuc vu cho cac tf?lng sau.

@ Khéi 3.1 va 3.2: Cac mach bd trg cho kénh L va kénh phai R: 1a
cac mach diéu chinh 4m sic, am luong, mach ting thoi gian ngén vang,
mach loc phan duong tiéng cho loa, mach béo vé loa...nham nang cao chat
luong , tang tinh ning va do bén cho may.

* Khoi 4.1 va 4.2: Mach khuéch dai trung gian (tién khuéch dai)
cho kénh L va kénh phai R: nham khuéch dai tin hiéu 4m tan du 16n theo
yéu cau dé cho ting khuéch dai cong sudt am tan c6 thé lam viéc binh
thuong.

@ Khdi 5.1 va 5.2: Mach khuéch dai cong suit &m tan cho kénh L va
kénh phai R: c¢6 nhiém vu khuéch dai tin hiéu 4m tan du 16n theo yéu cau
dé phat ra loa. Mach thuong dung cac Transistor cong suat mac day kéo
lam viéc & ché d6 AB nham lam cho ra cong sudt 16n véi hiéu suét cao
(mach c6 thé str dung cac IC cong suit).

* Khbi 6: Mach ngudn: Dung dé bién dbi dién xoay chiéu & dau vao
thanh dién 1 chiéu nham cung cép ning luong cho cac tang trong toan hé

thong lam viéc.

1.4 — Cac chi tiéu ky thuat co ban ciia h¢ thong Am thanh.

Tinh nang k¥ thuat ciia hé théng am thanh néi riéng va cia céac thiét
bi ndi chung cho ta biét chat lugng cua chung.

Pé danh gia chat lugng ctia mot hé thdng am thanh, nguoi ta thuong
cdn cr vao cac chi tiéu va tham sb co ban sau day:

H¢é s6 khuéch dai va hiéu suit.

Pic tuyén tan so.

Pic tuyén bién do.

Dai dong va mikc tap nhiéu.

Méo khong dwong thang.

Trong do, cac dai lugng chi gia tri dong di€n, dién ap, cong suat, déu
dugce do & mic danh dinh. Gia tri hiéu dung dugc biéu thi bang tir viét hoa

ctia thong s6 d6 va doi khi kém theo ky hiéu vms.

14



Khi da biét gia tri cua mdt vai tham sO ta s& tim ra cac gia tri khéc
theo cac cong thue sau day:
- Tai dau vao s& c6 mdi quan hé:
Uvz‘lo = Ivz‘m * sz‘m
Pvz‘lo = Ivz‘lo * Uvz‘m = Izvz‘m * sz‘lo = Uzvz‘m / sz‘lo
- Tai dau ra s& c6 mdi quan hé:
Ura = Ira * Rra
Pro=Iy * U = * R =U/Ria

1.4.1 - Hé s6 khuéch dai va hiéu suat.

@ H¢ s6 khuéch dai dugce tinh bang ti s6 gitra di¢n &p ra trén di¢n ap

Vao.

Ky hiéu : K

Pon vi do: s6 1an

Cong thirc: K=U;,/ Uy,

Hodc tinh K theo don vi Decibel (dB).

Ta co: Kas) = 201gK 5 1an)-

Trong trudng hop cho biét K(dB), mudn doi ra K(sd 1an), ta tinh theo
cong thuec:

K = 10X@20
Vidul:
Cho U, =80V
Uyio = 0,05V

Theo dé bai ta co:
K = Uya / Uyao =80/ 0,05 = 1600 (1in)
Va cling tim duogc:
K(dB) =201g1600 =20 * 3,2 = 64dB
Vidu 2:
Cho K(dB) =38(dB)
Tur dit kién dé bai ta co:
K =10"%"2"=10" =80 (l4n)
Néu tai khong thuan tré, c6 nghia Ia mang tinh cam khang hodc dung

khang thi pha cua di¢n ap ra khong cung pha vai dién ap vao.
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Béi vay, hé s6 khuéch dai luc nay dugc tinh béng: K=a+jb

Bién do cua né s 1a: | K |=\/a? + b?
Goc I¢ch pha gitra dién ap ra voi dién ap vao s€ 1a: @ = aretang b/a

r o r

Chu y:
- Hé sb khuéch dai dong di¢n va cong suit duoc tinh toan tuong tu
nhu dién ap.
- Khi ghép n tang khuéch dai voi cac hé sé khuéch dai tuong tng 1a
K, Ks...K,, thi hé s§ khuéch dai téng cong cua bd khuéch dai la:
Ky=K; *K, *K;z *.... * K,

Hoic: Ky(dB) = K;(dB) + Ky(dB) +...+ K,(dB)

@ H¢ s6 hiéu dung hay hiéu suat () duoc biéu thi bing ti sd gitra
cong suét co ich dua ra trén tai (Pra) véi cong suat tiéu thy ning luong ciia
ngudn (Py).

N=P./P

Vi du: Hiéu suét cua mach dién cong suét lam viéc & ché do A la
0,25 (tic 25%), nghia 1a ning luong cung cip 100% thi né chi chuyén
thanh cong c6 ich 25%.

Tuong ty nhu vdy, mach khuéch dai cong suét lam viéc & ché d6 B
dat hiéu suat tir 70 — 80%.

1.4.2 - Pic tuyén tan sb:

Pic tuyén tan sd 1a duong cong bicu dién mbi quan hé giira hé sb
khuéch dai (K) cua mach dién bién ddi theo tan sé lam viéc, tir dau dén
cudi dai tan.

K

400 +

200 + KTrung binh Kecao

KTh?lp

Y Y |

Hinh 1.7: Pac tuyén tan so.
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Chu y: Do trong mach di¢n c6 cac linh kién dién khang nhu tu ndi
té”mg, tu tap tan, tu phan dudng...nén hé sd khuéch dai d3 bi suy giam &
phia tin s thap va ¢ phia tin sd cao gdy nén méo tan so, trong do:

= H¢ s6 méo tan thép l[a: Mt =Kt / Kt

= Hé¢ s6 méo tan cao 1a: Mc =K/ Kc
Trong d6: Krg 14 hé s6 khuéch dai 1y chuan ¢ tin s6 400Hz hodc 1000Hz.

1.4.3 - Pic tuyén bién dd, dai dong va tap nhiéu:

O Dic tuyén bién do: La duong biéu dién mbi quan hé giira dién ap
ra va dién ap vao léy & mot tan sb ¢d dinh cua dai Am tan.

Ura 5% (Uvz‘m)

Pham vi lam viéc cua dac tuyén bién do phai la duong thrfmg. Néu
Uy qua 16n s& gdy qua tai va bio hoa cho mach khuéch dai. Néu U, qua
nho, nam ngoai doan thing thi tap 4m s& xuat hién & dau ra. Trudng hop
khong c6 tin hiéu vao thi & dau ra chi ¢6 tap 4m riéng cua tang khuéch dai
UN.

A Ura

0 UVmin UVmaX

Hinh 1.7: Ddc tuyén bién dg.

@® Dai dong cua tin hiéu (Ds): La ti so gitra tri sO cuc dai va cuc tiéu

ctia dién ap vao dé dic tuyén bién do 1a duong thang.
Ds = UVmax / UVmin 9 Ds (dB) = ZOIgDS
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Pé diéu chinh dai dong cuia mach khuéch dai cho thich hop cé thé
dung chiét 4p van tay hodc bang mach tu dong diéu chinh 4m lugng (ALC:
Automatic Level Control).

© Tap nhidu: La céc tin hiéu khong mong mudn xuat hién & dau vao
lam giam chét luwong tin hiéu dau ra.

Tap nhiéu ¢ hé théng am thanh c6 thé do:
- Tap nhiéu ctia dién - tir trudng bén ngoai.
- Tap am nhiét.
- Tap am riéng cua céac linh kién trong mach di¢n.
- Tap am do hi€u irng micro.
- Tap am do do gon séng cta ngudn chinh luu cung cap dién. ..

Chéng tap nhidu cia dién tir trudng bang cach dung cac man boc
kim loai, cac bién ap ngudn va md to phai dat cach xa mach vao, cac dudng
strc tir phai vuong gbc nhau...

Giam tap am tiéng u bﬁng cach chon tu loc c6 gid tri du 1on loc that
ky cho tang khuéch dai micro va tién khuéch dai. Muc gon song khong
vugt qua IlmV.

Giam tap nhiéu do hiéu tmg micro bang cac tim dém cao su hoic ni
& mach dién micro va dé may ting am. Ngoai ra can phai c6 hiéu biét vé
trang am, cach bd tri loa cho thich hop. Tap am nhiét phu thudc vao dai
nhiét do, dai tin sd lam viée, dién trd vao va dién tro tap am riéng cua cac
Tranziro. Tap 4m nhiét gy tic dong rd rét nhit & tang dau. Phan tir tao nén
tap am & day 1a dién tro vao va di¢n trd tap am ri€ng cua Transistor.

Tap 4m & tang dau phy thudc vao dai tan tin hiéu va dién trd vao,

dugc tinh theo cong thurc:

Unn(uV) = 0.13\[(fe -~ f)KHz x Ry (KQ)

Trong do:

fc , fr 1a tan sd cao va thip twong g véi mirc 0,707 cua dic tuyén
tan sé, hoac co thé léy fr= Fuin », fc = fmax cling cho két qua nam trong sai $O
cho phép.

vidu:

Cho fc =10.000Hz
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fT =50Hz
Ryio = 600€Q2

Tacé: Upy =\/(10 ~0.05)x0.6  =032uV

Néu chon: Ry, = 5KQ thi Uy =0,65uV
Ryio = 10KQ thi Uy =0,92uV
Két luan:
- Tap am nhiét tdng theo ham sd mil bac ¥ cla dai tan s6 tin hiéu va
dién trd vao.

- DBién 4p tap am nhiét 1a loai dao dong 1on xon, khdong c6 chu ky.

1.4.4: Méo khong dwong thang:

La méo dang tin hi€u & dau ra so voi dang tin hi¢u & dau vao cua
mach khuéch dai.

Nguyén nhan giy ra méo khong dudng thang 1a do cac phan tir
khong dudng thang trong mach gy nén, do dic tinh vao va dic tinh ra cua
Transistor 12 khong tuyén tinh. Ngoai ra con do dic tinh duong cong tir hoa
ctia 151 sit bién ap gay nén.

Méo khong duong thang thé hién, trong thanh phan tan sb ¢ dau ra
da xudt hién tan s6 “la” khong c6 mat & dau vao, do6 1a cac song hai nw voi
n=1,2,...va co cac bién do twong ung 13 Uy, Hé sé méo khong duong

thang duoc tinh theo cong thirc:

O cac hé thong am thanh thong thudng, méo khong duong thang cho
phép nam trong pham vi tir (5 — 7)%, cao cip hon tir (1 — 2)%, loai may c6
dd trung thuc cao méo dat dugc tur dudi 1% dén 0,01%.
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Cau hdéi va bai tap:
Cau 1. Hay trinh bay cac dac tinh ctia am thanh.

Cau 2. Hiy so sanh su giéng va khac nhau cta hé thdng 4m thanh Mono va
h¢ thong am thanh Stereo.

Cau 3. Hay trinh bay céc chi tiéu k¥ thuat ctia hé théng am thanh.

Bai tap.
Biét mot mach dién co:
U, =120V
Uyao = 0,04V

Hay xac dinh hé s6 khuéch dai cua mach dién trén.

Kiém tra, danh gia.

Noi dung Dléin
chuan
Kién thuc:
- Hiéu 16 vé ngudn gbc va dic tinh ctia 4m thanh. 5
- Hiéu 10 cac chi ti€u k¥ thuat co ban ctia hé thong am
thanh.
- Phan loai duogc cac loai hé théng am thanh.
- Trinh bay chinh xac vé vi tri, cAu tao, chiic nang nhiém vy, 3
chi tiéu k¥ thuat cia cac khéi trong hé thong am thanh. 5
- Xac dinh duogc hé s6 khuéch dai cia mot mach dién cu thé.
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