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. So do khodi cia mdét may thu thanh don gian

MOt mday thu thanh (radio) don gian hoat dong dua trén nguyén tac thu séng
dién tl, sau do xi& ly dé€ tai tao lai am thanh ban dau. So dé khéi cia nd bao

gom cac bd phan chinh sau:
1. Anten thu: C6 nhiém vu thu nhan toan b6 céc séng dién tu tir nhiéu dai
phat khac nhau truyén téi.

2. Mach chon séng: C6 nhiém vu chon loc, lay ra séng dién tlrcé tan s6 mong

muon tir vo s6 séng ma anten da thu dugc. DPay la bé phan quan trong nhat.

3. Mach tach séng: Tach tin hiéu am tan (chia thong tin) ra khéi séng mang

cao tan.

4. Mach khuéch dai am tan: Khuéch dai tin hiéu &m tan vtra tach dugc [én du

|6n dé€ cé thé phat ra loa.

5. Loa: Bién déi dao dong dién thanh dao doéng am, phat ra am thanh ma tai
ngudi c6 thé nghe dugc.

Il. Mach chon séng

Mach chon séng la mot mach dao dong LC, cé kha nang loc va chon ra moét tan

so duy nhat tir nhiéu tin hiéu dién tu khac nhau.
1. Cau tao

Mach chon séng la mot mach dao déng dién tu LC li tudng, bao gom:
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e MOt cudn cdm cé do tu cdm L khong dai.

e M6t tu dién cé dién dung C c6 thé thay doi dugc (thuong la tu xoay).

2. Nguyén tac hoat déng: Hién tuong cdng hudng dién tu

Nguyén tac hoat déng cla mach chon séng dua trén hién tugng cdng hudng

dién tu.

e Khi anten thu dugc nhiéu séng dién tur c6 tan sé fi, f2, fs,... cdc séng nay tao
ra trong mach céc dao dong dién tir cudng bic cé tan s6 tuong Gng.

e Ta diéu chinh dién dung C cla tu dién dé tan soé riéng fo ctia mach dao dong
LC bang vdi tan so f cla séng dién tir can thu.

e Khi f = fo, hién tugng cOng hudng xay ra..Khi dd, bién d6 dao déng cua dong
dién trong mach dat gia tri cuc dai, lam cho tin hiéu cta dai phat dé duoc thu

vao mot cach ro nét nhat, trong khi cac tin hiéu khac rat yéu va bi loai bd.

I1l. Cac cong thuc cot 16i cua Mach chon séng
1. Tan so6 goéc riéng va Tan sé riéng
e Cong thuc:
Tan s6 goc riéng: w = 1 / V(LC)
Tan soriéng: f=w / (2n) = 1/ (2nvV(LC))
e Gidi thich:
- w la tan s6 goéc riéng clia mach (don vi: rad/s).
- f 1a tan so riéng clia mach (don vi: Hz).

- L la d6 tu cdm cuda cudn cdm (don vi: Henry - H).
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- C la dién dung cua tu dién (don vi: Fara - F).

Day la tan s6 ma mach sé dao dong tu do néu dugc cung cap nang lugng ban
dau. D€ thu dugc séng c6 tan so f, mach phai duoc diéu chinh dé cé tan so
riéng fo = f.

Vi du 1: M6t mach chon séng cé L = 2 mH va C = 20 pF. Tinh tan s6 riéng
cla mach.

Gidi: B6i don vi: L =2.10-3H, C = 20.10"12 F,

Tan so riéng: f =1/ (2nv(2.10-3 * 20.10712)) = 795,77 kHz.

Vi du 2: D€ thu dugc séng cé tan s6 900 kHz, mét mach chon séng cé L = 4
uH can mot tu dién cé dién dung C bang bao nhiéu?

Giai: T cong thiac f = 1/ (2nV(LC)), ta c6.C = 1/ (4m3f2L).

C=1/(4m?*(900.10%)2*4.10°°%) = 7.82.107°F = 7.82 nF.

. Chu ki dao dong riéng

Cong thuc:T = 1/f = 2nv(LC)

Gidi thich:T la chu ki dao déng riéng ciia mach (don vi: giay - s), la khoang
thoi gian dé€ mach thuc hién mét dao dong toan phan.

Vi du: Mot mach daoddéng cé L =5 mH va C = 50 pF. Tinh chu ki dao dong
riéng.

Gigi: T = 2nv(5.10-3 * 50.10-¢) = 3.14.103 s = 3.14 ms.

. Budc séng dién tu ma mach thu duoc

Cong thuc:iA=c/f=c*T = c*2nV(LC)
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e Giai thich:
- A (lambda) la buéc séng cua séng dién t&r ma mach thu dugc (don vi: mét -
m).
- ¢ la téc do adnh séng trong chan khong, ¢ = 3.108 m/s.
Cong thic nay lién hé truc ti€p cac thong sé ctia mach (L, C) véi budc séng

ma noé c6 thé thu duoc.

e Vi du 1: Mach chon séng ctia mot may thu vo tuyén dién gom cudon cam L =
2 UH va tu xoay c6 dién dung bién thién tlr Cx = 10 pF dén Cz2 = 500 pF. HJi
may thu nay c6 thé bat dugc dai song cé budc séng trong khoang nao?

Giai:

Budc séng nhé nhat iing véi Ca: A_min = 2ncy(LC1) = 2m * 3.108 * v(2.10-6 *

10.10-12) = 8.43 m.

Budc séng I&n nhat ing véi C2: A_max = 2ncV(LCz) = 2 * 3.108 * v(2.10-¢ *

500.1071?) = 59.6 m.
Vay may co thé bat dugc dai séng tir8.43 m dén 59.6 m.
e Vi du 2: D€ thu dugc séng dién tur c6 budc séng 25 m, can dung mach dao
dong LC c6 tudién C = 40 pF. Tinh d6 tu cdm L cda cudn day.
Giai: T cong thire A = 2ncv(LC), ta cé L = A2 / (4m2c2C).

L =252/ (42 * (3.108)2 * 40.107*?) = 4.4.107°H = 4.4 pH.

IV. Cac truong hop ghép tu dién

Trong nhiéu bai toadn, dé€ thay déi dai séng thu dugc, ngudi ta c6 thé ghép thém

tu Co vao mach c6 tu C ban dau.
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Ghép song song (C // Co) Ghép noi tiép (C nt Co)

Dién dung cia b tu: C b = C + Dién dung clia b6 tu: 1/C_ b = 1/C + 1/Co

Co hay C b = (C * Co) / (C + Co)
Vi C_b > C nén budc séng thu Vi C_b C nén budc song thu dugc sé giam
dugc sé tang Ién: A' > A. di: A" A.

Vi du vé ghép tu

Mach chon séng cia mot may thu thanh dang thu dugc séng cé budc séng A =
20 m véi tu dién C. D€ thu dugc séng cb budc séng A" = 40 m, ngudi ta phai

ghép thém mot tu Co vé6i tu C nhu thé nao va gia tri Co bang bao nhiéu?
e Phan tich: ViA\' > A (40m > 20m), ta can tang dién dung cta bo tu. Do do,
phai ghép Co song song vai C.

e Tinh toan:
Ta co ti lé: (A'/A)2 = (c * 2mV(L(C+Co)))? / (c * 2mV(LC))? = (C+Co)/C.
=> (40/20)2 = (C+Co)/IC =>4 =1 + Co/C.

=> Co/C = 3 =>Co = 3C.

o Két luan: Can ghép song song tu C vGi mot tu Co c6 dién dung bang 3 Ian

dién dung cua tu C.

Vidocu.com - Chia sé tai liéu hoc tap mién phi Trang 5/5



