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Chwong I
MAY THU THANH

May thu thanh la mot thiét bi dién t hoan chinh dung dé thu nhan song radio
mang thong tin, phuc hoi lai tin hiéu thong tin ban dau va khuéch dai dén gia tri yéu
cau va dua ra loa.

Khi nghién ctru vé may thu thanh, nguoi ta thuong dé ¥ dén cac thong so ki
thuat sau:

- Do nhay : la strc dien dong nho nhat trén Anten E, dé may thu lam viec binh
thuong. Nhitng may thu c6 chat lwong cao thwong c¢6 d6 nhay E4 nam trong
khoang 0.5 #V— 10 £ V. Ngoai ra may thu con phai co kha nang chon loc va
nén tap am. tirc la dam bao ty s6 S/N & mic cho phép. Thong thwong thi dé thu
tot thi bién do tin hiéu phai 1én hon tap am it nhat 10 lan ( titc 20 dB).

- Do chon loc: 1a kha nang chon loc cac tin hieu can thu va tin hiéu can loai bo
cung nhu cac tap am tac dong vao Anten. Do chon loc thwong dwgc thue hien
bang nhitng mach cong hwong, phu thude vao so lwong, chat hrong ciing ni
do chinh xac khi hiéu chinh.

- Dai tan cua may thu: la khoang tan so6 ma may thu c6 thé diéu chinh dé thu
dwoc cac song phat thanh véi cac chi tiéu ky thuat yéu cau. May thu thanh
thwong c6 cac dai song sau:

+ Song dai: LW 150KHz— 408KHz

+ Song trung: MW: 525KHZ — 1605KH

+ Song ngan: SW:  4MHz — 24MHz

Bang song ngan thwong dwoc chia lam 3 loai song

e SWI1:395MHz — 7.95MHz
e SW2: 8MHz — 16MHz
e SW3: 16MHz — 24MHz

+ Song cuc ngén: FM: 65,8 — 73MHz

va 0875 — 104 Mhz

- Méo tan so: 1a kha nang khuéch dai & nhimg tan s6 khac nhau sé khac nhau do
trong so do may thu c6 cac phan tir L, C. Méo tan so co thé danh gia bang dac

tuyén tan so6. G cac may thu diéu bién AM thi dai tan 4m thanh chi vao khoang
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40Hz — 6KHz; con véi may thu dieu tan FM thi dai tan am thanh c6 thé tir

30Hz — 15KHz.

Ngoai ra nguoi ta con quan tam dén cac thong so khac nhir méo phi tuyén va
cong suat ra ctia may thu thanh.
I. PHAN LOAI MAY THU THANH VA SO PO KHOI CUA MAY THU
THANH

Can ctt vao cau tric so d6 ma nguoi ta chia méay thu thanh thanh 2 loai:

- May thu thanh khuéch dai ‘rhf;mg - tin hiéu cao tan tit Anten dwoc khuéch dai
thang va dwa dén mach tach séng, mach khuéch dai am tan ma khong qua mach
d6i tan. Poi v6i dang nay, cau tric so do ciia may don gian nhung chat long
thu song khong cao, do chon loc kém, khong on dinh va kha nang thu khong
dong deéu trén ca bang séong. Vi vay, hién nay loai may thu nay gan nhw khong
con duoc su dung.

- May thu ddi tan : tin hiéu cao tan duwoc diéu ché do Anten thu dwoc duoc
khuéch dai 1én va bién doi vé mot tan so trung gian khong doi goi 1a trung tan.
Trung tan thuong dwoc chon thap hon cao tan. Tin hiéu trung tan sau khi di qua
vai bo khuéch dai trung tan sé duoc dwa dén mach tach song, mach khuéch dai

am tan va dua ra loa. So do khoi cua mot may thu doi tan co dang nhw sau:

Mach Mach Mixer Kb Kb
vao S KDCT > y| frung »|am tan
tan
h
Dao
dong
» 1no1

Hinh 1.1 So d6 khéi may thu déi tan

May thu doi tan c¢6 nhtng wu diem sau:
- Do khuech dai dong deu hon trén ca bang song vi tan so trung tan trong doi

thap va on dinh khi tin hiéu vao thay doi.
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Mach vao lam nhiém vu chon loc cac tin hiéu can thu va loai trir cac tin hiéu
khong can thu cling nlnr cac nhiéu khac nho ¢ mach cong hudng, tan so6 cong
hwong dwoc dieu chinh ding bang tin hiéu can thu f,.

Khuéch dai cao tan : nham muc dich khuéch dai buée dau cho tin hiéu cao tan
thu dwoc tir Anten.

Bo6 doi tan: g6m mach dao dong noi va mach tron tan. Khi tron 2 tan so6 dao
dong na1 f; va tin hieu can thu f, ta duoc tan so trung gian hay con goi la trung
tan, gitra tan s6 dao dong noi va tan so6 tin hiéu can thu

fﬁ = fn —fO = const

Khi tan s6 tin hiéu tir dai phat thay d61 1l fopyy — fomex thi tan sé dao dong no1

cung phai thay do1 twr £,y — fimax d€ dam bao hieu so gitra chiing luon la hang so.

D61 v6i may thu diéu bién (AM ): £, = 465KHZ hay 455KHz

Doi vé6i may thu diéu tan (FM ): /.= 10,7MHz

B6 khuéch dai trung tan: ¢6 nhiém vu khuéch dai tin hiéu trung tan dén mot gla
tri du 16n dé dua vao mach tach song. Day la mot tan khuéch dai chon loc, tai la
mach cong huwong c6 tan so cong huong ding bang trung tan.

Tan tach song: ¢o nhiem vu tach tin hieu am tan ra khai tin hiéu sOng mang cao
tan, sau do dwa tin hiéu vao mach khuéch dai am tan.

SO PO KHOI CUA MAY THU AM VA FM STEREO

Hau hét cac may thu thanh hién nay déu c6 2 chirc nang: thu séng diéu bién

AM va thu song cure ngan FM Stereo. So do khoi cua may thu co dang nhw sau:

N

/

Kénh AM

Mach | | Mach I\;Iac‘h Tach Giai
vao | JKDCT],)do1 tan song || ma

FM Stereo

) EM Kb
am tan
trung | ©
tan

Mach | | Mach I\;Iac‘h Tach
vao | |KDCT|,|do1 tan song 5

AM

Kénh FM

Hinh 1.2 So d6 khéi may thu AM, FM Stereo
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Trong may thu thanh hai bang séng AM & FM c6 2 doi tan riéng biét, 2 khoi
khuéch dai trung tan va am tan dwoc ding chung. Dai tan ctia bo khuéch dai trung tan
FM rong hon vi tan so6 trung tan FM la 10,7M.

D61 v6i mach tach séng tan so: thuong st dung so do tach song ti 1é vi c6 do
nhay cao va giam dwoc day bién ky sinh.

Khoi giai ma stereo: c6 nhiém vu giai ma tin hiéu tong R+L va hiéu R-L tir ngd
ra cua mach tach song dé phuc hoi lai tin hiéu hai kénh rieng biet R & L.

ILMACH VAO:

La mach mac gitra Anten va tan dau tién cua may thu, co nhiem vu chu yeu la
nhan tin hieu ttr Anten, chon loc cac tin hieu can thu, do vay mach vao thwong la mach
cong huwong. Nhtng yeéu cau co ban doi voi mach vao:

- He so truyen dat 1on va on dinh trén toan bang song :

K’ = ¥
T
I

Uy dién ap dua dén may thu.
E.: suat dién dong cam tmg trén Anten.
- Pam bao dién d6 chon loc: chon loc tan s6 1an can, tan sé anh f,=rf+2f,va
chon loc tan s6 loc thfing.
- Pam bao dd méo tan so cho phep trong dai tan s6 1lam viéc tir £, — Fomes.
I1.1) Mach vao ghép dién dung:

So do mach va va dap tmg tan so

Cgh(5p-20pF)
Q1
-|_ VCC
CX3 CT% H %

fo min fymax to

Koll

'

Hinh 1.3 So d6 mach ghép ndi dién dung & dap tmg tan sé
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Anten duwoc noi v6i mach cong huwong thong qua dién dung ghép Cgn. Mach
cong huong la mot khung cong hwong LC, g6111 mot tu xoay Cy. mot tu tinh chinh Cr
va mot cudn day L;. Tan s6 cong huong duge diéu chinh bang ding bang tan so tin
hiéu can thu f,. Qua cuon gheép cao tan L,: L,. tin hiéu thu duoc duge dwa dén cuc
Base cua mach khuéch dai cao tan.

Tri s0 cua dién dung ghép C o= > —30pF

Nhuoc diém : Hé s6 truyen dat khong dong déu trén ca bang song.

I1.2) Mach vao ghep dien cam vo1 Anten.

So do mach va dap umg tan so:
VCC

N R1

O

(o]
| L2 E[ Koh
||§
Lap-), |
I .
I I j§
1

CT7

[

[

Lo
T

B

fOmin fomax  to

T
3]

CX 7

|”_._r*\r'v‘v*\_ |

Hinh 1.4 So d6 mach ghép ndi dién cam & dap tmg tan s6

Tin hiéu tr Anten qua cuon ghép L, cam tmg qua mach cong huwrong gom tu
Cx. Cr va cuon day L;. Mach cong huong duwoc diéu chinh dé chon loc léy tin hiéu can
thu va cam ung sang cuon L, dé dua dén cuc Base cia mach khuéch dai cao tan.

Hé s6 ‘r1uyé11 dat cua mach vao dang nay ti l¢ voi1 he s6 phém chat cia khung
cong huong LC. Muon ting d6 nhay ciia mach phai ting L; va giam Ly, nhung
Lcting khong thé tang qua 16n ma phai chon dung hoa hai gia tri nay dé tranh anh
huong dén tan so cong hrong ctia mach.

Nhuwoc diém ctia mach ghép dién cam la hé so truyén dan ciing khong dong déu

trén toan bang song. Tuy nhién so vo1 mach ghép dien dung thi mach nay co do chon
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loc cao hon va hé so truyen dan cling dong deu hon nén duroc stt dung rong rai trong
thue te.
I1.3) Mach ghép hon hop dien cam — dien dung:

So do mach va dap ung tan so :

Cgh
I
” Ko*
” %1 CTH CX3#
(=
= vee
Lg@ll ? =" >
” fOmin fomax to
R2

L.

Hinh 1.5 So d6 mach ghép ndi hén hop dién cam-dién dung

Day la dang mach vao st dung 6611g thoi ca tu Cgp, va dien cam Lgy do do tan
dung duoc cac uu diém va bu trir dwoc hé sb tmyén dat trén toan bang song cho nen
hé so truyén dat cuia toan mach sé& phang hon ddi véi cac may thu co nhiéu bang song,
khi chuyén bang song phai thay doi ca cuén cong huong L;C va cuén cam tmg L,
tong tmg. Mot s0 may thu chat lwong cao ¢ mach vao con co them bo loc khw nhiéu
lot thang, titc la nhiéu c6 tan s6 ding bang trung tan.

IIL.MACH KHUECH DAI CAO TAN

Bo khuéch dai cao tan co nhiém vu khuéch dai tin hiéu diéu ché cao tan dén
mot gia tr1 nhat dinh dé dwa cho bo ddi tan, cac mach khuéch dai cao tan thurong dugc
mac kiéu CE hoac CB. Doi v6i biang song AM thi kiéu mac CE 1a thich hop vi tan
dung dwoc hé so khuéch dai cao ciia dang ghép nay, con doi véi bang song FM thi
kiéu ghép CB la thich hop hon vi c6 bang thong lam viéc rat rong. Tang khuéch dai
cao tan cling c6 thé la tang khuéch dai khong cong hwong véi tai la dién tro, dién cam
hoac R-L hay bién 4p nhung pho bién hon ca van la tai cong huong tai mot tan s6 nao

do.
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e So do mach khuech dai cao tan voi tai la dién tro:

VCC

R1
R2

o at

Hinh 1.6 Mach khuéch dai cao tan tai dién tro
Day la bo khuéch dai dai rong, co hé s6 khuéch dai tirong d6i dong deéu trong
mot dai rong fir vai chuc dén vai MHz, tuy nhién mach khong c6 kha nang chon loc
tan so. Dién tro tai R; thuong dwoc sir dung trong khoang vai kQ .

e So do mach khuech dai cao tan voi tai la cuon cam mac noi tiep voi dien tro R

VCC
R
g % L A ro - - - A A -
Do1 vo1 dang mach nay thi khi tan so tin hieu
k=
thu tang thi X; sé€ tang theo = 7= R+X; tang
—I/Q1 - A 2 ~ - ~ A A - -
P dieu nay se lam tang he so khuech dai cua
I ] \
| ' toan mach.

3

Hinh 1.7 mach khuéch dai cao tan véi tai la
cudn cam mac noi tiép vol dién tro R
Trong thure té mach khuéch dai cao tan véi tai cong hwong la dang mach duoc
st dung rong rai hon ca, mach nay dam nhan ca nhiem vu khuéch dai tin hiéu va chon
loc tan so.
Tai cia mach khuéch dai cao tan c6 thé 1a mach cong hwong don hoac mach

cong huwong keép vo1 tan so cong hwong co dinh hodc co the dieu chinh dwoc.
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Xem so do mach khuech dai cao tan voi tai la mach cong hwong don:
T A

A J

Hinh 1.8 mach khuech dai cao tan vodi tai la mach cong hwong don
Tai cua mach la khung cong hwong L;C, cuc C cua fransistor diroc mac vao

mot phén cua cuodn L,. Tai tan sb cong hwong f,, he s6 khuéch dai ciia mach 1a 1én
nhat, khi 1éch ra khoi tan so cong hwong he s6 khuéch dai cua mach giam nhanh
chong, vi vay mach co tinh chon loc voi tan so tin hiéu can thu va loai bo céc tin hiéu
tan s6 khac va nhiéu.

Bo khuéch dai cao tan lam viéc & mot dai tan rong nen kho dam bao dugc he )
khuéch dai dong déu, cho nén trong cac méy thu chat lrong cao thuong ding mach
khuéch dai cao tan c¢6 mach cong huong diéu chinh lién tuc, tan so cong hwong dwgc

dieu chinh dong bo véi tan so tin hiéu can thu o mach vao nho tu xoay dong truc.

CT1 7

Th

CT2 7

T

O bang song 1, cac chuyen mach K1, K2, K3 deu ¢ vi tri 1, ¢ bang song 2 cac
chuyen mach nay sé dwoc noi vi tri 2.

IV.MACH DOI TAN

Th.S Trin Viét Thing, chii bién; Ths. Vé Dinh Tiing



Bai gidng thiét bi dau cudi vién thong 9

Mach déi tan 14 mach bién di tin hiéu cao tan diéu ché thanh cac tin hiéu co
tan so6 thap hon va khong doi goi 1a trung tan.

Dang ctia tin hiéu diéu ché sau khi doi tan khong thay doi ma chi thay doi tan
sO song mang.

Mach d6i tan g6m 2 phén: Mach tao dao dong no1 va mach ddi tan ( tron tan ).

A Xem so do sau: A
o e W«/
5 Mixer >
+
- T n

Hinh 1.9 Tin hiéu trude va sau tron tan

Nguoti ta da chirmg minh 1‘5111g néu tron 2 tin hiéu co tan sé khac nhau la f, va f
trén mot ph?]n t phi tuyén thi s& nhan dwoc & dau ra ngoai thanh phi“]n f,, f, con xuat
hién cac thanh phi“m ‘réng f,+f, va hiéu f,-f,. Néu dung mach loc cong huong ta dé
dang nhan dwoc tin hiéu co tan s6 hiéu f;-f, va tan s6 hiéu nay cung chinh la trung
tan.

Dé tin hiéu trung tan c6 tan so co dinh khi tin hiéu thu tir Anten c6 tan sb f,
bién doi thi tan so dao dong noi ciing phai thay doi tiong tmg, trong may thu thanh
nguoi ta giai quyét van deé nay bang cach st dung cac tu xoay dong truc ¢ mach vao
va mach dao dong noi.

O may thu AM, f, = 465KHz hoac 455KHz va nguwoi ta thuwong chon £, > f;
ding bang 1 trung tan. Nguoc lai & méay thu FM do tan so séng mang cao nén nguoi ta
thwong chon f; < f; dung b&“ing 10,7 MHz = f; FM

Co 2 dang mach ddi tan thong dung: dang dung 1 transistor vira lam nhiem vu
tao dao dong no1 vira lam nhiém vu tron tan, dang thit 2 la dung 2 transistor rieng biet
dé 1am 2 nhiém vu trén.

Trong hau hét cac so do mach, mach dao dong noi thwong ding 1a khung cong

huwong LC. Tan so dao dong no1 dwoc xac dinh theo cong thie:

H- va deé thay doi tan s6 nay nguoi ta thuong thay doi tu C

P 1
Y NI e
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