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PHAN 1 MAY TANG AM

BAI 1 CAC KHAI NIEM CO BAN
1. KHAI NIEM VE HE THONG KHUECH PAI AM THANH
1.1. Khai niém
1.1.1. Khdi ni¢gm chung vé am thanh

a. Nguon goc am thanh

- Lay tay bat vao ddy dan, diy dan rung 1én va phat ra tiéng. Tiéng dan ngan
dai, cho dén khi day dan hét rung thi 4m thanh ciing tat. Néu ta gd trong, mit
trong rung 1én va ciling phat ra tiéng. Lay tay so vao mang mot cai loa dang kéu
thi tay ta cam thdy mang loa dang rung dong.

Nhu vay ta c6 thé két luan: Am thanh 13 do vat thé rung dong, phét ra tiéng
va lan truyén di trong khong khi. S¢ di tai ta nghe dugc 4m thanh 1a nhd ¢ mang
nhi, mang nhi nbi lién v6i hé thong than kinh. Lan soéng am thanh tir vat thé rung
dong phat ra, duoc lan truyén trong khong gian, t6i tai ta 1am rung mang nhi
theo ding nhip diéu rung dong ciia vat thé da phat ra tiéng. Nho do, ta nghe
duoc am thanh.

- Khong khi 1a mdi truong truyén dan am thanh.

Am thanh ciing truyén lan dugc trong cac chat khi, chat 1ong, chat ran, nhung
khéng truyén lan duoc trong khoang chan khong.

Mot s6 chat truyén dan 4m rat kém. Céac chat dan am kém thuong 1a loai
mém, xép nhu bong, da, co kho... goi 1 chat hat Am. Cac chat nay dugc dung
16t tuong cac rap hat, cic phong ba am ... dé hat am, giam tiéng vang.

Van toc truyén lan ctia 4m thanh phu thudc vao méi truong truyén am. Thi
du trong khdng khi 1a 340m/s, trong nudc 1a 1.480m/s, trong sat 1a 5000m/s.

b. Dac tinh cua am thanh

* Tan s6:

- Tan s6 cia mot s6 am don 14 s6 tan dao dong ciia khong khi truyén dan am
trong mot gidy dong ho.

Khi ta gdy not mi ctia dan thi ddy s& rung 330 lan trong mot gidy. Ta goi tan
s6 cia Am mi 1a 330 Héc (Hz).

Pon vi cia tan s 1a Héc, viét tit 1a Hz.
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- Tan s biéu thi d6 cao ctia 4m thanh: tiéng trdm c6 tan sb thap tiéng bong co
tan sb cao.

Tai nguoi c6 thé nghe thay duoc cac tan sb thdp toi 16Hz va tan sb cao toi
20.000Hz. Dong dién c6 tan sb trong khoang 16Hz dén 20.000 Hz goi 1a dong
dién am tan.

- Ung vé&i mdi tan sé dao dong f co chu ky dao dong T va mot budce song 4.
Chu ky ctia dao dong am thanh 13 thoi gian 4m d6 dao dong duwoc mot lan.

Chu ky ky hiéu 1a T, c6 don vi 1a gidy (s) T = 1/f

Budc song clia Am thanh ky hiéu bang A, c6 don vi 1a mét.

A =CT, C 1a toc d6 truyén lan ctia &m thanh trong khdng khi (C — 340m/s), T
la chu ky ctia &m thanh.

Vi du, & tan s6 16Hz budc song 13 : Apa, = 340/16 = 21,25m

& tan s6 20kHz budc song 1a : A, = 340720000 = 0,017m

Vay budc song ciia 4m thanh chinh 13 khoang truyén lan ctia 4m thanh tuong
ung voi mot chu ky dao dong. Budc song ctia am thanh tuong ting trong dai am
tan 1a tir 21,25m dén 0,017m.

- Trén thyc té mot phat 4m ra thuong khong phai 1a mot am don, ma 1a mot
am phirc. Am phtic ndy bao gdm am don va mot sé am hai c6 tan sd gip 2,34
... 1an am don.

- Trong dai 4m tan, nguoi ta chia ra: Tiéng tram tir 16 dén 300Hz, tiéng vira
(tiéng trung) tir 300 dén 3000Hz, tiéng bong (hay tiéng thanh) 3000Hz dén
20.000Hz.

Tiéng néi ctia ngudi thuong cé tan sé tir 80Hz dén 8000Hz. Cac nét nhac &
bat d¢ thtr ba c6 tan so: do: 262 Hz, ré: 294 Hz, mi: 300 Hz, pha: 349 Hz, son:
392 Hz, la: 440Hz, si: 494 Hz.

* Ap suat am thanh:

- Ap suét am thanh goi tat 1 thanh 4p. Am thanh truyén lan dén dau thi lam
thay doi ap suat khong khi ¢ d6. ap suat do 4m thanh tao thém ra mot diém goi
1a thanh ap & diém do.

- Don vi thanh 4p 13 bar. Mot bar 14 thanh 4p tic dong 1én mot dién tich 1cm?
mot luc 13 1 din, 1 bar = 1din/cm?.

* Cong suat am thanh:

- Cong suat 4m thanh 13 ning luong am thanh di qua mot dién tich S trong
mot thoi gian giay.
- Cong suat am thanh P ¢6 thé tinh bang cong thic: P =p.s.v.
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Trong d6 p 1a thanh ap, v 1a toc 46 dao dong ctia mot phan tir khong khi tai
do va S 1a dién tich.

Cong suat &m thanh tinh theo oat (W).

- Sau déy 1a cong suat 4m thanh ctia mot s6 ngudn am. SO liéu nay chi c6 tinh
chat tham khao:

May bay phan lgc: 10.000W, btia may: 1W, 6 t0 van tai phoéng nhanh:
0,12W, néi chuyén binh thuong: 0,0003W.

* Cuong d6 4m thanh:

- Cudng d6 am thanh 13 céng suit am thanh di qua mot don vi dién tich 1a
lcm?: 1= pv

Ba dai luong ap suit 4m thanh, cong suit Am thanh, cudng do 4m thanh gin
lién voi nhau: P = IS — pvs. Ca ba déu biéu thi d6 16n nho ctia 4m thanh. Am
thanh c6 ning lugng cang 16n thi cong suat, cudng do va ap sudt ctia Am thanh
cang lon.

- Can luu ¥ 1a thanh 4p ty 18 v6i cin bac hai cta cong suit am thanh, khi ta
tang cong suat am thanh 1én 1 1an thi thanh 4p chi tang 2 1an, néu ting cong suit
thanh 1én 9 1an thi thanh 4p chi ting 3 lan. Pay 1a diéu can luu y khi khai thac
cac ngudn dién thanh.

* Su phén xa cua séng am thanh:

- Séng am thanh c6 budc song bang 1, trén dudng truyén lan gip vat chan co
kich thudc d, s€ xay ra 2 truong hop sau day:

+ Trudong hop thir nhat: néu 2 > d thi séng 4m trudn qua vét chan, hién
tugng nay goi 1a song uén vong.

+ Truong hop thir hai: néu 4 < d thi mot phan soéng s& phan xa trd lai con
phan khac s& xuyén qua vat chan truyén vao méi trudng. Hién tuong vat chin
d61 hudéng goi 12 hién tugng khuc xa.

Hién tugng khuc xa va phan xa cua song am tuan theo cac dinh luat phan xa,
khuc xa nhu d6i véi anh sang.

- Pinh luat phan xa: goc téi va goc phan xa bang nhau, tia tdi va tia phan xa
cing nam trén mot mit phang. Ta xét trong giai tin s6 am thanh:

O tan sd thdp, budc song 16n. Thi du: ¢ £ = 100Hz , | = = 3,4m
So v6i kich thudc vat chin: thi du tudng bao phong o .... c¢6 kich thudc tuong
duong. Nhu vdy O tdn s thdp hay xay ra hién tuwong song udn vong.

O tan s6 trung thi du: f=1.000Hz va 1= 0,34 Song s€ bi phan xa va khuc xa.

* Trudong am:




Moi trudng vat chat, trong d6 Am séng 4m truyén lan goi 13 trudng am.
Cé hai loai truong am:

- Trudng am ty do: trudng am trong khong gian md (khong cé twong chin
bao quanh).

- Truong am tan xa: l1a truong am trong phong khong gian kin (c6 cac tudng
chan bao quanh thi du: phong &, nha hat, Studio ...) trudng 4m tan xa c6 hai
thanh phan: truc am (séng truc tiép) va phan am (séng phan xa). Thanh phan
phan am 13 thanh phan rat phc tap.

* Vang va tré:

Vang 1a mgt dac tinh am thanh ctia cac phong kin. Vang 1a hién tugng kéo dai
am thanh sau khi tt ngudn am.

Thot gian vang (T) 1a mdt dai lugng vat 1y dugce st dung dé xac dinh muc do
vang cua tung phong.

Don vi do cua thoi gian vang 1a gidy (s).

c. Su cam thu cua tai nguoi doi véi am thanh

- Nguoi binh thudng c¢6 thé nghe dugc am thanh trong dai tan sé tir 20Hz dén
15.000 Hz. C6 nguoi nghe duge cac 4m thanh c6 tan sd cao hon, c6 ngudi lai chi
nghe duoc cac tan sb thip hon.

Nguoi gia nghe tiéng thanh kém hon ngudi tré. Ngudi ta co thé phan biét
duoc khoang 130 murc thanh 4p khac nhau, mdi mirc cach nhau 1dB.

Tai nguoi nghe nhdy véi cac tan sb trong khoang 500Hz dén 5000Hz. &
khoang tan sd nay chi can ngudn am thanh c6 thanh ap nho, nghe ciing 16 khong
kém gi ¢ cac khoang tan sb cao hay thap c6 thanh ap 16m ...

d. Am nhac

Cac 4m thanh theo chu ky & nhimg tan s6 nao d6 dé chiu véi thinh giac, khi
két hop v6i nhau mot cach thich hop s€ tao ra hién tuong goi 1a am nhac. Cac
tinh nang co ban ciia am nhac 1a :

- Cao dd : hau hét cac bai nhac duoc phan chia theo ndt nhac, day l1a ky hi¢u
ciia 4m thanh & mot tan sb riéng. Tan s6 nay la cao do cua ndt nhac.

- Am séc : nbt nhac bao gf’)m mot tan sb co ban, vai song hai (hoa t?m), nhirng
tan so lién quan va su bién diéu cua bién dd va tan sb cia mot hay nhiéu thanh
phan khac. Su két hop ndy tao ra cam gidc goi la 4m sac. Day la dic tinh dé
phan bi¢t am thanh ctuia nhitng nhac cu khac nhau khi nhitng nhac cu nay choi
cung mot ndt nhac.



Pé tai tao lai di 4m sic cia 4m thanh, d6 rong cua dai bang tan phai rong
nhat (16Hz dén 20kHz).

- Nhip diéu : tbc d6 choi ciia mot ndt nhac dugc goi 1a nhip diéu. Nhip diéu
khong can chinh xac nhu cao do. Thay d6i nhip diéu ctia bai nhac nhanh hay
cham hon nhung cao d6 van khong dbi.

1.1.2. Khdi niém hé thong khuéch dai am thanh

Hé théng khuéch dai 4m thanh 12 may khuéch dai tin hiéu 4m thanh tir dau
vao thanh tin hiéu dién c6 bién do, dong dién, cong suat di 1on phuc vu cho muc
dich sir dung & dau ra.

Vi du: cac may ting 4m (Ampli), cac hé thong loa vi tinh, cac bo dan két hop
gilta may ting 4m v6i dau CD, trong cac thiét bi két hop hinh anh va am thanh
nhu 1a ti vi, dién thoai, may chiéu Projector....

Trong quyén gido trinh nay ta xét cac hé théng khuéch dai 4m thanh chu yéu la
cac may ting 4m va hé thong loa vi tinh.

1.1.3. Audio da kénh

Hai hay nhiéu kénh mé phong nhitng am thanh tir cing mot ngudn véi cung
su phan bd khong gian tao ra nhitng 4m thanh gan véi thyc tién hon vi ngudi
nghe co thé cam nhén duoc tinh c6 hudng cia am thanh.

- Am thanh hai kénh (phai R va trai L) goi 13 am thanh ndi (stereo), duoc
dung rong rai trong ghi/phat ca trong phat thanh va truyén hinh.

Q Mic. L Mic. R Q

Kénh trdi Kénh phai
Loa trdi Loa phai
\-\ 7
AN »°

- rd

L F

~ ’
LY Fa
LY . ‘.I
LY I
\‘ ,I
Hinh 1.1.1. Am thanh stereo Neudi nghe

- Hién nay nguoi ta 4p dung nguyén ly am thanh vom hay 4m thanh xoay
vong (surround) thém kénh phat &m phia sau nguodi nghe.
Am thanh xoay vong loai 4.1 (gém 2 loa chinh, 2 loa vé tinh va mot loa
tram phu - sub woofer), 5.1 (gom 2 loa chinh, 2 loa vé tinh, 1 loa trung tdm loa
va mot loa tram phu), 6.1 (2 loa chinh, 2 loa vé tinh, 2 loa trung tim (trudc sau)
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va 1 Sub) hay 7.1 (2 loa chinh, 4 loa v¢ tinh, 1 loa trung tdm va 1 Sub) s€ tao
hiéu Gmg Am thanh that trung thuc va séng dong, ngudi nghe cam nhan nhu dang
¢ trong khong gian thuec.

Tin hiéu vao

Surround Lefi Surround Right

Left  Center SuperBass Right

Loa giffa Loa trim phy é

Loa tréi Loa phdi

0
L & <

Loa trdi san Loa phdi sau

Hinh 1.1.2. Két cdu hé thong am thanh 5.1

1.1.4. Viin dé do bién dj ciia am tin

Trong k¥ thuat dién tir, dé do do khuéch dai ciia mach dién tir, dap ung bién
dd ctia mach loc...nguoi ta dung don vi decilBel( dB ; 1decilBel = 0,1Bel).

Pé do bién do am tan, nguoi ta ciing ding don vi nay va quy dinh dién tro tai
c6 tri s6 1a 600€.,

Péi v6i ngd vao cuia mach, néu mudn tinh theo don vi nay ciing phai c6 tong
tré la 600£1.

P, Po
"“—_,...l_l To

6000 600Q
.—

Hinh 1.1.3. Quy dinh tdi va tong tré vao
Don vi dB duogc dinh nghia : ’Néu cong sudt P = ImW ra trén dién tro tai R
= 600 ( thi dién 4p 4m tan trén tai 1a 0dB *’.
Ta c6 cong thirc :



2

U
P=RI*= —
R

= U? =P.RhayU = +P.R.

Nhu vay : U = v/102.600 = 0,775v = 0dB

Truong hop tinh gan dang thi c6 thé quy tron 1V = 0dB.
Do khuéch dai cong suat duoc tinh theo cong thirc :

Py
A. =2

Nguoi ta cam nhan am thanh khong ty 1& tuyén tinh theo cong suit ma theo
ham logarit thap phan.
D6 khuéch dai tinh theo dB 14 :
Ap(dB) =10.1g ZT (Ig10=1;Igl = 0)
vs/

/Ro
z

~ Ap(dB) = 10.lg 5z = 10.ng—;; (do Ro=RY).

/Ry

2

Uy Uy
A (dB) = 10.1 (—) = 20.lg—
— Ap(dB) g U, g U,

Trén cac thiét bi thu phat 4m tin, nguoi ta khong ghi don vi 1 Volt ma ghi
la dB (v6i ngd vao U, = 1V = 0dB).
Vidu:-Néuco:Up=1V = Ap = 0dB.
- Néu ¢ : Ug = 10V = Ap = +20dB.
-Néucéd: Up=0,1V = Ap = -20dB.
1.2. Phan loai

- Theo muc dich st dung, may tdng am phan thanh may tang am thong thuong
va may tang am chuyén dung:

+ May tang 4m thong thuong 13 loai ting 4m cong suat nho, ding trong cac
budi noi chuyén, hdi hop, thudng thirc am thanh.

Loai ting 4m nay con goi 1a phong thanh, cong suat vai chuc Watt.

+ May ting am chuyén dung dung trong cic dai va cac tram phat thanh dé
phuc vu cho mot mang lu6i duong day loa twong d6i 1on. Ngoai ra né con duoc
str dung trong cac budi biéu dién ca nhac ngoai troi.

Loai ting 4m nay c6 cong suat tir vai chuc Watt dén vai chuc kild Watt.

- Dya vao loai linh kién chii yéu mdy ting 4m phan thanh may ting 4m dién

tlr, may ting Am ban dan va may ting am dung IC.



+ May tang am dién tir c6 linh kién cha yéu 13 transistor dién tir va dung
ngudn cung cap xoay chiéu.
+ May tang 4m ban din c6 linh kién chi yéu 1a transistor ,ngudn cung céap 1a
xoay chiéu hay mot chiéu.
Tuy nhién do IC 1a mach tich hgp tinh ndng cao nén may tang 4m dung IC
c6 kich thudc nho, chat lugng tot va dugc san xuat chu yéu ngay nay.
2. CAC CHI TIEU, THONG SO KY THUAT CO BAN
2.1. Hé s6 khuéch dai
Hé s6 khuéch dai 1a ti sb gitra tin hi¢u dau ra va tin hiéu dau vao cua bd khuéch
dai. Gom c6:
- Hé s6 khuéch dai cong sudt - 1a ty $6 gilta cong suét tin hiéu ra nhan duoc
trén tai Po va cong sut tic dong ctia mach. Kp = Py / P;
- Hé s6 khuéch dai dong dién : 1a ti sd gitra dong dién tin hiéu ra nhan duoc
trén tai Ip va dong dién tac dong vao dau vao cua mach. K; = lg/ I;
- Hé 56 khuéch dai dién dp : 1a ti s giita dién ap tin hiéu ra nhan duoc trén tai
Uo va dién ap dau vao ctia mach. Ky = Ug / U;
Do hé s6 hé s6 khuéch dai thuong kha 16n, dé tién tinh todn, ngudi ta ding
don vi tinh bang logarit thap phan Kp 14 Bel.
S,=lgK, = Ig&(Bel)
Taco: L 5
S, =10.gK, :10.IgF(i’(dB)

2.2. Dién ap vao danh dimh :

- Dién ap vao danh dinh 1a tr1 s6 dién ap tin hi¢u can dua vao dau vao cua
may dé co thé dua ra cong suit ra am tan cb dinh.

- Bon vi tinh dién 4p danh dinh 1a mV, V hay tinh béng dB

- Trj s dién ap vao danh dinh cta cac dau vao micro, may thu khong giéng
nhau. Vi du dién &p vao danh dinh cia micro 1a 3mV trong khi dién 4p vao danh
dinh cua dau may thu 1a 800 mV.

- Khi muc dién 4p vao thuc té nho hon tri s6 dién ap vao danh dinh thi cong
suat am tan cho loa ciing nho hon cong suat danh dinh.

Khi mtrc dién 4p vao 16n hon tri s6 dién ap danh dinh ma ta khong c6 bién
phap khéng ché xubng cho vira du thi cong suat ra cling 16n hon cong suat danh
dinh nhung tiéng bi méo nhiéu.



Truong hop qué 10n thi c6 thé dan t6i hong transistor cong suét, chay bién ap

ra hay hong ca loa mic véi may.
2.3. Cong suit ra danh dinh

- Cong suat ra danh dinh 1a cong sudt 4m tan 16n nhat ma may ting am c6 thé
cung cap véi cac chi tiéu k¥ thuat ciia may ting 4m nhu méo phi tuyén, dai tan,
tap am ... khong vuot qua gio1 han cho phép ( thuong nho hon 5%).

- Cong suét danh dinh duoc tinh cho tri sé dién tré tai xac dinh trong mot dai
tan nhat dinh va d6 méo cho phép.

Pay 1a mot chi tiéu quan trong nhét ctia may ting am.

Vi du: may ting &m QSC DCA 3433, hai kénh, cong suat danh dinh mdi kénh
700W, tai 8Q, dai tan 20Hz — 20kHz, méo phi tuyén < 0,3%.
2.4. Hiéu suit

- Hiéu sut ciia may ting am 13 ti s6 giira cong sudt am tan 1dy ra dugc & cudi
clng ctia may (Pg) véi tong cong suat dién luc cung cap cho may (Py).

PO
= -0 100%
7= 5-100%

t
- Trong toan bd may thi hiéu sudt cua tang cudi clng 1a quan trong nhét vi

tiéu thu cua transistor tang ndy 16n hon cOng suat tiéu thu cua cac tang khac rat

nhiéu. Do vdy ta phai nang cao hiéu suét tang cudi.

2.5. Dii tan s6 lam viéc

- Dai tan sb lam viéc 1a khoang tan sd gitta tin s6 thap nhat va tin sb cao nht
ma trong d6 hé s6 khuéch dai ctia may khong bi bién doi hon kém qua mot mirc
do quy dinh.

Vi du: dai tan 1am viéc 20 + 20.000Hz, méo + 0,1dB.

- Dai tan s6 1am viéc cang rong thi chat luong clia may ting Am cang cao
nhung méy phirc tap va gia thanh cang dat, do do trong thuc té chi yéu cau mot
dai tan s6 1am viéc du rong dé dam bao chit lvgng 4m thanh yéu cau cia may.

May tang am chuyén dung:  50Hz — 20000Hz
May tang am thong thuong: 100Hz — 15000Hz
May tang am di¢n thoai: 300Hz — 3400Hz

- Dai tan s6 lam viéc c6 lién quan truc tiép dén su cam thy cia con ngudi d6i
v6i am thanh vé mat tan s6. Dai tan s6 16Hz + 20000Hz 1a pham vi tan sd 4m
ma tai d6 con nguoi co thé cam thu duoc. Néu dai tan lam viéc cua ampli khong

16n hon dai tan cda tin hiéu dau vao s€ gy méo tin hiéu &m thanh va lam giam
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chat lugng ciing nhu khoéng c6 kha ning truyén dat tao hiéu tmg lap thé cho
nguoi nghe
2.6. Méo tin s

- La su khong dong déu cua hé s6 khuéch dai ¢ cac tan sb khac giy ra boi cac
phan tir dién khang trong mach. Méo tan s6 16n gy ra bién d6i 4m sic lam méo
am thanh, trong thuc nghiém dé khong cam thay tin hiéu bi méo thi hé sé méo
M phai théa mén: 0.7 < M < 1.45

- P méo tan cua toan bd mach khuéch dai da tﬁng: M=Mi.M;...... M

Do méo tan sd cho phép ciia mdi tang tuy thudc vao muc dich va diéu kién
lam viéc cia tang.

2.7. Méo phi tuyén

- Méo bién d6 trong mach khuéch dai 1a do tinh chat khong duong thang cua
dac tuyén cac transistor hay con duoc hiéu 12 méo do sy xuét hién cta cac hai
bac cao.

- May khuéch dai tot c6 méo phi tuyén khoang 1-3%, may khuéch dai ban dan
chat lugng binh thudng c6 méo phi tuyén khoang 7 - 10%. Khi hé sé méo phi
tuyén qua 16n thi &m sic bi bién d6i nhiéu, am thanh khong cOn trung thuc nika.

Hé sb méo phi tuyén duoc tinh nhu sau:

o 2
2o
i=2

V= —Isz
Trong d6 I, 1a bién d6 thanh phan co ban con l; , 12 cic hai bac cao.
2.8. Mirc tap Am va can nhiéu

- Trong may ting am ludn c6 tap 4m do cac thanh phan cua mach dién nhu
transistor, dién tro... gay ra.

Tap 4m va can nhiu giy cam giac kho chiu cho nguoi nghe lam giam sy
cam thu am thanh dac bi¢t trong truong hop thuong thirc &m nhac. Tap am ndi
bd may s¢€ lan at cac tinh hiéu co6 bién d6 nhé va lam giam dj nhay. Mubn tin
hi¢u khong bi tap &m ndi b ap ddo thi dién ap cua tin hi¢u vao phai 16n hon
murc tap Am nhiéu lan.

- Can nhiéu va tap 4&m & mach vao va tr:fmg tht nhit co tac hai nhiéu nhat vi nd
s& dugc khuéch dai nhiéu 1an trong céc tang khuéch dai sau. Do vay ¢ tang dau
nguoi ta phai chon loai transistor c6 tap 4m ndi bo thap va cho lam viéc & ché do
dong va dién ap thap ( Uce = 2-3V, 1:=0.3mA ).

2.9. Tré khang may ting am
11



- Tré khang vao: don vi kQ, thuong dugc tinh cho 2 loai dau vao: can bﬁng
va khong can bang. Trd khang vao cd y nghia quan trong trong viéc phdi hop tro
khang v&i dién tro trong ctia ngudn tin hiéu.

- Tré khang ra: chinh 1a dién tré ra cia tang cong suat. Khi mac loa co dién
tré dung bang dién trd ra ctia may thi coi nhu may dugc phdi hop tré khang va
1a ché do ti wu. Thuong thi tro khang ra 1a :4, 8, 16 Q.

2.10. Mot sb thong sé k§ thuit khac

- Sb kénh: 1 kénh, 2 kénh hay 4 kénh. Hién nay cic may ting am thudng 14 2
hay 4 kénh co thé 1am viéc & ché d6 mono hay stereo.

- Ti s6 tin hiéu/ tap 4m (S/N), tinh bang dB: 1a 20.lgxi‘. Cac may ting am chat

ta
luong cao c6 S/N khoang 100dB.
- Ngudn dién cung cap va cong suat tiéu thy ciia mdy.
- Kich thudc va trong lugng cua may.

3. SO PO KHOI HE THONG KHUECH PAI AM THANH
3.1. So' @6 khoi

Khuéch dai
Micro
Khoi tron |——f MOLGRAM L g e [ Khoicong
‘ sic suit
Khuéch dai
Aux Loa
Khéi bdo vé

AC :D— Khéi nguén

L

Hinh 1.1.4. So' d6 khéi mét hé thong khuéch dai am thanh

Mot may ting Am bao gdm mot ddy mach khuéch dai. Nhung mdi ting c6 mot
tén goi riéng tly theo nhiém vu ctia nd. Nhung du thé nao ciing nim trong hai
phan : Phan tién KD va phan KPCS. Phan tién KP ¢6 ngd vao mic do cao
(AUX) va phan ngd vao murc d6 thap vai chuc pV (tir Micro hodc tir dau CD).
3.2. Nhiém vu cac khoi

a. Mach KP Micro: khuéch dai tin hiéu tr MICRO dua vao. Tin hiéu ngd

vao cua tang nay thudng rat nho khoang vai pvolt.
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b. Mach KP Aux: khuéch dai tin hiéu tir cac ngudn phu khic dua vao. Tai
ngd vao phu nhan rat nhiéu nguén tin hi€u co6 bién do khac nhau. Nhu tir Phone
c6 bién do vai mv, tr Tape, Tuning, CD, VCR . . . C6 bién d6 vai tram mv dén
1V( tiéu chuan 600 mv) .

. Mach Mixer: 1a mach khuéch dai c6 rat nhiéu ngd vao véi do loi khac
nhau. Yéu cau ctia mach nay 13 phai c6 do on rat thap (nhidu nho). Vi day 1a
tang khuéch dai dau tién nén ti sé S/N phu thudc vio ting nay.

Tin hi€u sau khi ra khéi mach nay phai c6 bién do nhu nhau.

d. Mach dm sdc: dung chon loc tan s 4m thanh tuy theo s& thich nghe cua
mdi nguoi (tin hiéu ma tai nguoi cam nhan tir 20Hz + 20kHz). Trong d6 tan s6
thap tr 20 Hz _ 500Hz 1a 4m trAm. Tan s cao tir 7.5 kHz + 20kHz con tiéng
néi c6 tan s6 1kHz.

e. Mach khuéch dai thiic: khuéch dai ting cuong tin hiéu do thudng sau khi
qua phan am sic tin hiéu bi suy hao nén can khuéch dai dé c6 bién do du 16n dé
dua dén ting khuéch dai cong suat.

f. Balance: dung chinh tin hiéu cho 2 loa dugc can bﬁng.

9. Khuéch dai cong sudt: day 1a tang khuéch dai cudi cung trong may ting
am, khuéch dai cho ra cong suat 16n phu hop voi loa. Transistor cong suat
thuong mac kiéu day kéo va lam viéc & ché 46 hang AB hay hang B.

Céc amplifier chi khac nhau ¢ ting nay va thuong dung céc kiéu KDCS:

« OTL: Out put trasformer less. (Ngd ra khong dung bién ap)

* OCL: Out put capacitor less. (Ngo ra khong dung tu)

« BTL: Brigde transistor line out. (Ngd ra ding cau transistor)

h. Mach bdo vé: bao vé tang KDCS, Bao vé loa.

i. Loa: bién d6i tin hi¢u dién thanh tin hi¢u Am thanh.

j. Nguon cung cdp: nguodn xoay chiéu 110V hay 220V duoc chinh luu thanh
ngudn 1 chiéu cung cip dién cho toan mdy. Ngudn thuong st dung 2 dang
chinh: nguén don va ngudn ddi xung.

3.3. Nguyén ly hoat dong theo so' do khoi

Tin hiéu tir micro hay tir cic ngudn tin hiéu phy khac dua t6i 2 ngd vao Mic
va Aux c6 bién d6 kha nhoé duoc mach khuéch dai micro va aux khuéch dai cho
bién d¢ 16n 1én sau d6 dua dén mach trdn tin hiéu, sau khi qua mach trén bién do
tin hiéu dua dén mach 4m sic 13 twong dong nhu nhau va tai day tin hiéu s&
dugc didu chinh dé c6 duoc 4m tram hay 4m bong dap Gmg nhu cau sir dung. Sau
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do tin hiéu tiép tuc dugc dua sang mach khuéch dai cong suét khuéch dai cho tin
hiéu 16n 1én dé nghe dugc trén loa.

BAI 2 THIET BI VAO RA
1. LOA

- Loa la dung cu di¢n thanh c6 tac dung bién d6i nang lugng dién am tan thanh
nang luong am thanh. N6 dong mot vai trd ddc biét quan trong ddi voi nganh dién
thanh.

- Loa dugc dung trong cac may tang am, mdy thu thanh, may ghi am, may thu
hinh, trong mang ludi truyén thanh c6 ddy va dé trang 4m trong nha, ngoai troi.

1.1. Dac tinh cua loa

a. Cong sudt danh dinh ciia loa

Cong suat danh dinh ciia loa 1a cong suat 16n nhét c6 thé cung cap cho loa ma
loa ¢6 thé chiu dugc, dé cac bo phan cua loa khong bi bién dang (nhu cudn day
bi néng, mang loa bi méo) va dam bao hé s6 méo khong duong thang khong
vuot qua mic quy dinh.

Pon vi tinh cong suét loa 1a volt — ampe (VA).

b. Dién ap danh dinh cua loa

Dién 4p danh dinh cta loa 1 dién 4p Am tan dua vao hai dau loa dé co cong
suat danh dinh.

Don vi tinh dién ap 1a volt (V).

c. Tro khang danh dinh cua loa

Tr& khang danh dinh cta loa 1a tré khang do duogc khi dua vao loa mot dong
dién am tan hinh sin c¢6 tan sd quy dinh (thudong 13 1000Hz hay 400Hz). Miic
dién &p dua vao loa la 30% dién ap danh dinh. Tré khang cua loa thay doi theo
tan so.

Pon vi tinh tré khang loa la Ohm ().

d. Thanh ap cua loa

Thanh 4p cua loa biéu thi do nhdy cua loa. V§i cing mot cong suat 4m tan
cung cap cho loa, loa nao c6 thanh ap 16n hon thi d6 nhay cao hon.

D06 nhdy cua loa duoc danh gia bang thanh 4p chuan cua loa. Thanh ap chuan
ctia loa do & diém trén truc loa cach miéng loa 1m, khi dua vao loa cong suat
0,1VA.

Thanh ap tinh theo don vi mbar.
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e. Ddp tuyén tan so cua loa
Dép tuyén tan so6 cua loa bi€u thi sy bién do61 ctua thanh &p chuan cua loa khi
tan so thay doi.

d B A
100
N\
80 /\_\/ A

70 \

\
60 \

100 1000 10000  Tan sé (Hz)
Hinh 1.2.1. Pdp tuyén tan sé ciia loa

Pap tuyén tan sd biéu thi tinh trung thuc cta loa. Loa c6 chat luong cao thi
dai tdn s6 cong tic rong va do khong dong déu cia dép tuyén tan sd cang it.
Mang loa cang to thi tiéng trAm cang rd.

Loa dién tir c6 dap tuyén tan s tir 200 dén 2000Hz chénh 1éch 18dB; loa dién
dong c¢d nhd: tr 150 = 6000Hz, chénh I¢ch 18 dB; loa dién dong c¢& 16n tir 100
+ 8000Hz, chénh 1éch 15dB; loa dién dong chat lugng cao: tir 70 + 10000Hz,
chénh léch 15dB; loa nén 25W: tir 200 + 4000Hz, chénh 1éch 15dB.

f DY méo khéng dwong thing

Néu dua vao loa mot dong dién hinh sin thi tiéng loa phai 1a mot don am.
Nhung do két ciu cua loa kém, nén tiéng phat ra bi méo, vi tiéng phat 1a mot am
phtic tap gdm am don va mot s6 Am hai.

Ty sb giita bién do nhimg 4m hai va bién d6 4m co ban 1a d6 méo khong
duong thing. PO méo ndy cang 1on thi tiéng loa cang méo, nghet, ré ...

g. Bup huong cua loa

Loa ciing huong tinh nhu micro. Cac diém chung quanh loa c6 cung mirc
thanh ap, tao thanh duong dac tinh phuong hudng cua loa.

Loa don treo lo limg c6 bip hudng hinh ciu, 4m thanh toa déu ra moi phia.
Loa cot va loa nén c6 bup hudng nhon. Pi véi loa don thi tiéng tram c6 bup
hudng gidng hinh cau, tiéng thanh c6 bup hudng nhon.

h. Hiéu sudt ciia loa

Hiéu suét cua loa 1a ty sb giita cong suat Am thanh phat ra voi cong suat dién
am tan vao loa. Hiéu suét cua loa phu thudc vao két cau va chat luong céac chi
tiét cua loa.
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1.2. Cau tao va cac loai loa

- Pé hiéu loa hoat dong nhu thé nao, trudc tién can phai hiéu 4m thanh hoat
dong ra sao. Bén trong tai nguoi c6 mot mang da rit mong goi 1a mang nhi. Ap
suat bién doi lién tuc trong khong khi s& tac dong dén mang nhi lam chung rung
lén. Khi mang nhi rung 1én, ndo bd s€ dich cac rung dong nay thanh am thanh.
Do 1a cach con nguoi nghe.

Mot vat thé tao ra am khi no rung dong trong khong khi. Khi vat thé rung
dong, n6 lam cac hat khi xung quanh chuyén dong theo. Cac hat khi nay lai tac
dong 1én cac hat khi bén canh n6 chuyén dong tiép, tir 6 mang theo xung rung
dong truyén qua khong khi dén tai nguoi.

Theo cach trén, vat thé rung dong di gii mot song dao dong thong qua
khong khi, va khi dao dong nay t41 tai nguoi, no s€ lam mang nhi rung lén. Nao
bd s€ dich cac rung dong nay thanh am thanh cta vat thé do.

- Phan biét am thanh:

Con nguoi nghe duge am thanh khac nhau tir cac vat thé rung dong khac nhau
boi nhimg yéu t6 sau:

Tan s6 séng am: Song 4m tan s cao don gian 1a ap luc khong khi dao dong

voi tbe dd nhanh trong mgt khoang thoi gian nhét dinh. N3o bo s& bién dich céac
dao dong nay dudi dang am cao. Khi cling mgt khoang thoi gian nhu vay nhung
it dao dong hon, 4m sé& thap hon.

Mirc ap suat khong khi: Pay 1a bién do (46 16n) ciia song am, quyét dinh mirc

am luong cua am thanh. Song am vai bién do 16n s€ lam mang nhi rung dong
manh hon, ndo bd sé dién dich rﬁng am thanh nay to hon.
1.2.1. Loa dién dong

* Chu tao:

vién treo
khung

Hinh 1.2.2. Cdu tao co ban loa dién dong
- Mang loa (Diaphragm)
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Loa tao song am bang viéc rung mang loa (cone hodc diaphragm) véi toc do
Cao.

+ Mang loa thuong duoc 1am tir gidy, nhwa hay kim loai, trong d6 phan
vanh rong duoc gin véi vién treo (suspension).

+ Vién treo, hay vanh loa, 1a mot vanh tron bang vat lidu co gian, cho phép
mang nén chuyén dong vao ra. Vién treo nay dugc gan véi khung kim loai cia
loa (basket).

+ Phan vanh hep cia mang nén loa dwge ndi véi cudn 4m (voice coil).

+ Cudn 4m gan voi khung kim loai bang mang nhén (spider) vén ciing 1a
mot vanh tron béng vat liéu co gian véi nhi¢m vu gitr cho cudn am luén ¢ ding
vi tri chinh gita nhung van cho phép cudn nay chuyén dong vao ra.

DPdi voi mot sb loai loa nhit dinh, mang loa dugc thiét ké dang vom (dome)
thay vi nén (cone).

- Cudn am

Tim hiéu hoat déng loa mang loa

ndp che

cudn am

khung mang nhén  nam cham
(spider)
Hinh 1.2.3. Mt cdt loa dién déng

+ Cudn am thuc chat 1a mét nam cham dién tr. Nam cham dién tr gdm mot

cudn diy quan vong quanh mot 16i kim loai (thudng 1a sat). Khi cho dong dién
chay qua, cudn ddy sé& sinh ra mot tir truong xung quanh 1am cho sat co tir tinh.
Tu truong nay tuong tu nhu tr truong xung quanh nam cham vinh ctru, cling
gém cuc Bic va cuc Nam va cling hut kim loai. O nam cham dién tir nguoi ta co
thé dao cuc Bac Nam bang cach dao chiéu dong dién.

Vé co ban, bd khuéch dai (amplifier) lién tuc thay ddi tin hiéu dién, dao dong
gitta dong duong va dong am cta day do. Do dién tir ludn chay theo mot chiéu
gitra cuc duong va cuc am, dong di¢n chay qua loa ciling dao chiéu lién tuc tao
thanh dong xoay chiéu. Dong xoay chiéu nay dén luot né s& lam dao cuc nam
cham dién tir lién tuc nhiéu 1an trong mot gidy.
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* Nguyén Iy hoat déng: Dudi day 1a cach thirc ma dao dong dién c6 thé khién
cho cudn 4m chuyén dong vao ra.

- Nam cham di¢n tir dugc dat trong tur truong ¢d dinh cia nam chadm vinh
ctru. Hai nam cham nay (dién tir va vinh ctru) tuong tac voi nhau nhu hai nam
cham binh thuong, trai ddu hut nhau, cing dau day nhau.

Khi cyc cua nam cham di¢n thay doi, chrfmg han ttr cuc duong sang cuc am
s€ tao nén lyc tur hut sang déy ddi véi cuc Am cliia nam chdm vinh ciru. Luc tac
dong nay khién cho cudn 4m chuyén dong vao ra lién tuc theo dao dong dién
tuong tu nhu mét chiéc piston.

- Khi cudn am chuyén dong, do duoc gan véi mang loa nén mang ciing s&
chuyén dong theo. Mang loa chuyén dong khién cho khong khi phia trudc loa bi
rung dong, tir do tao ra sobng am.

Tin hi¢u dién tr cling co thé duoc bién dich thanh dang song, theo do, tan sb
va bién do cua song dién tir ndy sé tic dong va diéu khién cudn Am chuyén dong
theo ty 1& va khoang cach nhat dinh. Do séng dién tir nay 1a dang ma hoa cua
song am gdc nén chuyén dong mang loa theo ty 1& va khoang cach nhat dinh dén
luot nd s& tao nén soéng 4m dung vai tan s6 va bién d6 ma n6 da duge ma hoa.

1.2.2. Loa dién tir

- Loa dién tir con goi 13 loa kim, hinh dudi trinh bay cu tao cta loa dién ti.
Trong d6: a 1a nam cham, b 13 cudn day, ¢ 1a ludi ga, d 1a mang loa bang giay, d
la suon loa, 3 la hai miéng sat chir U, f1a céac miéng sat non, gla can ciu, mot
dau gin vao ludi ga, mot dau gan vao chop non loa.

Hinhe1.2.4. Cdu tao co ban loa dién tir f
Nam cham c6 thé 13 hinh try hay hinh mong ngua. Bo phan dong co ct loa c6

thé 1ap ¢ phia sau non loa nhu trong hinh trén, c6 thé lip trén gia gd ¢ phia nén
loa.
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- Khi chua c6 dong dién am tan chay qua cudn day thi cudn day va ludi ga
nam trong mot tir trudng khong d6i cua nam cham.

Khi dong dién 4m tan chay qua cudn ddy loa thi tao nén tir truong bién doi.
Ludi gd nam trong tir trudng ndy, nén bi rung dong theo tan sd cua dong dién
chay qua cudn day. Hé thdng can cdu ndy truyén rung dong nay t6i mang loa.

Mang loa rung dong va phat ra am thanh.

- Loa dién tir ¢ cdu tao don gian, nhung chat luong kém tiéng tram bong déu
bi cét va hay bi hong vat do ludi ga bi hut vé mot bén, kéu vé veé ...

- Cac loa dién tir dung trong truyén thanh c6 cong suat danh dinh 0,25VA; trd
khang danh dinh 36000 (do & 400Hz) dap tuyén tan sb tir 200 — 2000Hz chénh
léch 20 dB, hé s méo khong duong thang 15% (¢ 400Hz).

1.2.3. Loa sir ap dién:
- Loa st ap dién con goi 1a loa gém ap dién hay loa tinh thé. Hinh dudi trinh

bay cau tao cua loa.

e a b
Hinh 1.2.5. Cau tao loa sir dp dién

Trong d6: a 1a miéng s ap dién, c6 trang bac & hai mit, b 1a miéng dong tron
mong, ¢ 1a miéng cao su truyén dong, d 1a nén hoa bang gidy, d 1a suon loa, e 1a
nap day, f 1a hai day dan dién.

- Str 4p dién c6 nhiéu loai. ¢o tinh chat ap dién: Khi dua mot dién ap am tan
vao hai mit caa tdm st ap dién thi n6 s€ rung Ién theo nhip di€u cua am tan. Su
rung dong d6 duoc truyén qua miéng cao su téi non loa va loa phat ra &m thanh.

- Pic diém cua loa st 4p dién 13 cau tao don gian, d& lap rap, dé sira chira, dé
quan 1y, gia thanh ha, tiéu thy it cong suit am tin. Nhung tiéng loa lai nhiéu
thanh it trAim. V& mat chat luong thi hon loa di¢n tur, nhung kém loa dién dong.

1.2.4. Loa nén: Ong ngoai loa

Dong co loa

Vanh loa 3 6ng



Hinh 1.2.6. Cdu tao loa nén

- Loa nén co6 hai phﬁn: la dong co loa va vanh loa. Pong co loa chinh 1a mot
loa dién dong co co két cAu dic biét va nho gon.

Trong dong co loa c6 nam chiam, khe tir, cudén diy va mang loa bang nhya
ctng tron va 16i. Vanh loa thuong gébm c6 3 6ng. dng trong cing nho, dng &
giita 16n hon, 6ng ngoai cling to va loe rong ra.

- Khi dong dién 4m tan chay qua cudn day thi lam cho cudn day rung 1én,
truyén rung dong dén mang loa. Am thanh phat ra dugc phong manh ra phia
trude, 1an lugt qua cac dng nho, dng gitta, dng ngoai... lam cho thé tich khéng
khi bi dao dong ting dan Ién, tiéng loa phat ra rat to.

- Loa nén c6 hiéu suét rat cao, nhung chét luong am thanh kém, dai tan hep,
thiét tiéng trAm. Loa nén chi nén dung & ngoai troi, noi dong ngudi, én ao,
khong nén dat trong hoi truong.

- Céc loa nén, con goi la loa phéan xa hai lan, vi 4m thanh tir dong co loa thoat
ra theo 6ng nho & trong dap vao day dng ¢ giira, rdi phan xa lai phia sau lai dap
vao day 6ng loa ngoai va phan xa lan nita vé phia trudc.

* Ngoai cach phan loai theo cdu tao, ngudi ta con phan loai loa theo dai tan
lam viéc:

- Loa tram c6 kich ¢& 16n nhat, duoc thiét ké dé tai tao cac am tan sb thép.
Loa cao thuong nho hon, dugc thiét ké tai tao nhing tan sd cao. Con loa trung
tai tao dai tin nam quéng giira.

- Viéc phan chia thanh cac loa khac nhau thuc chat cling nham mét s6 muc
dich nhét dinh. Chrfmg han, dé tao ra cac song tan sb cao, mang loa phai rung
dong nhanh, vi thé loa chuyén tan sé cao khong thé co kich c& 16n vi mang loa
s€ c6 trong luong 16n. Nguoc lai, kho cé thé 1am cho mot loa nho rung du cham
dé tao ra cdc 4m co tan s rat thap boi nd von chuyén dé dap ung tan sd nhanh.

1.3. Mach phan duwong tiéng cho loa

- Dé ¢6 chat lugng am thanh trong mét dai tan nhat dinh dat hiéu qua mong
mudn, ngudi ta chia toan bd dai thanh nhitng dai nhé hon cho mdi loa riéng biét.
Céac hé théng loa chét lugng cao vi thé thuong cd du ca loa trAm, trung va
tweeter trong mot thung loa.
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