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CHUONG 2
MAY PHAT

2.1 PiNH NGHIR VA PHAN LOAI
Mot hé thong thong tin bao gdbm: mdy phat, mdy thu va moi trudng truyén
song nhu hinh 2.1. Trong d6 mdy phat 1a mot thi€t bi phat ra tin hiéu duéi dang

séng dién tir duoc biéu dién dudi mot hinh thitc nao do.

v I v

Moi trudng
Truyén séng

Hinh 2.1 So d6 khoi téng quat clia hé thong thi€t bi thu phat

Séng dién tir goi 1a séng mang hay tai tin 1am nhiém vu chuyén tai thong tin
can phét t6i diém thu. Thong tin ndy duoc gan véi tai tin theo mot hinh thic diéu
ché thich hgp. Mdy phat phai phat di cong suat du 16n d€ cung cép ti s6 tin hiéu trén
nhiéu du 16n cho mdy thu. Mdy phat phai st dung su diéu ché€ chinh xdc dé€ bao vé
cac thong tin dugc phat di, khong bi bién dang qua muc. Ngoai ra, cic tan s6 hoat
dong cua may phat dugc chon can ctt vao cac kénh va viing pht song theo qui dinh
cua hiép hoi thong tin quéc t€ (ITV). Cac tan sO trung tam cta may phat phai c6 do
on dinh cao. Do d6, chi tiéu k§ thuat ciia mdy phat l1a: Cong suat ra, tan s6 lam viéc,
do 6n dinh tan so, dai tin s6 diéu ché. C6 nhiéu cach phan loai mdy phat

2.1.1 THEO CONG DUNG

Phat
Chg trinh

Phat
Thong tin

Hinh 2.2 Phan loai may phét theo cong dung
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2.1.2 THEO TAN SO
+ Phat thanh:
+ 3KHz+ 30KHz (100Km * 10Km): dai phat séng cuc dai VLW
+ 30KHz* 300KHz (10Km + 1Km): dai phat séng dai LW
+ 300KHz* 3000KHz (1Km * 100m): dai phét song trung MW
+ 3MHz* 30MHz (100m * 10m): dai phit séng ngan SW
+ Phat hinh:
+ 30MHz* 300MHz (10m * 1m): dai phit séng mét
+ 300MHz * 3000MHz (Im * 0,1m): dai phat song dm
+ Thong tin Vi ba va Rada:
+ 3GHz+* 30GHz (0,1m * 0,01m): dai phat séng cm
+ 30GHz* 300GHz (0,01m * 0,001m): dai phat séng mm
2.1.3 THEO PHUONG PHAP DIEU CHE
+ Mdy phit diéu bién (AM)
+ May phét don bién (SSB)
+ Mdy phat diéu tin (FM) va mdy phat diéu tdn am thanh néi (FM Stereo)
+ May phat dicu xung (PM)
+ May phat khod dich bién do ASK, QAM
+ May phat khod dich pha PSK, QPSK
+ May phat khoa dich tan FSK...
2.1.4 THEO CONG SUAT
+ May phat cong suat nho Pra <100W
+ Mdy phat cong suat trung binh 100W < Pra < 10KW
+ Mdy phét cong suat 16n 10KW < Pra < 1000KW
+ M4y phét cong suat cuc 16n Pra > 1000KW
Ngay nay, trong cdc mdy phét cong sudt nho va trung binh nguoi ta c6 thé si
dung hoan toan bang BJT, FET, MOSFET cong suét, con trong cdc may phat cé

cong suat 16n va cuc 16n nguoi ta thuong su dung cac loai den dién tir dac biét.
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2.2 SO PO KHOI TONG QUAT CUA CAC LOAI MAY PHAT

2.2.1 SO PO KHOI TONG QUAT CUA MAY PHAT DIEU BIEN (AM)

Tien Kb KDCSAT KDbCSCT Mach ra

am tan

Tién KD
Cao tan

TBi an toan
&lam nguoi

Khoi chu
song

Nguén
Cung cép

Hinh 2.3 So d6 khoi téng quat clia may phét diéu bién AM
+ Tién khuéch dai am tan: C6 nhiém vu khuéch dai dién 4p tin hiéu vao dén miic
can thiét dé dua vao tdng khuéch dai cong sudt am tin (KDCSAT). Vi d6i v6i may
phat AM thi bién do dién 4p am tan yéu ciu 16n dé c6 do diéu ché sau (m 16n) nén
tang nay thuong c6 tang khuéch dai micro va khuéch dai dién ap miic cao.
+ Khuéch dai cong sudt am tan (KDCSAT): c¢6 nhiém vu khuéch dai tin hiéu dén
miic du 16n dé ti€én hanh diéu ché tin hiéu cao tan.
+ Khai chu séng (Dao dong): c6 nhiém vu tao ra dao dong cao tan (séng mang) co
bién do va tin s6 6n dinh, c6 tam bién ddi tan s6 rong. Mudn vay, ta ¢ thé dung
mach dao dong LC két hop v6i mach tu dong di€u chinh tin s6 (AFC)
+ Khoi tién khuéch dai cao tin (TKDCT): c6 thé duoc dung dé nhan tin s6 hoic
khuéch dai dao dong cao tdn dén mifc can thiét d€ kich thich cho tin cong sudt 1am
viéc. N6 con ¢6 nhiém vu dém, 1am giam anh hudng clia cdc tang sau dén do 6n
dinh tan s6 clia khoi cha s6ng. Vi vay, né ¢6 thé c6 nhiéu tang: ting dém, tAng nhan
tan va tang tién khuéch dai cong suat cao tan (TKDCSCT)
+ Khai khuéch dai cong suat cao tan (KDCSCT): ¢6 nhiém vu tao ra cong suét can
thiét theo yéu cau cong suét ra clia mdy phat. Cong suét ra yéu cau cang 16n thi s6
tang khuéch dai trong khoi KDCSCT cang nhiéu.
+ Mach ra dé€ phoi hop tro khang gitta ting KDCSCT cudi cling va anten dé c6 cong

suat ra toi vu.
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+ Anten dé bitc xa niang lugng cao tdn ctia mdy phat thanh song dién tir truyén di
trong khong gian.

+ Nguon cung cép dién 4p phai c6 cong suit 16n dé cung cap cho Transistor hoic
den dién tlr cong suat.

+ Ngoai ra, may phat phai c6 thiét bi an toan va thi€t bi lam nguoi.

222 SO PO KHOI TONG QUAT CUA MAY PHAT DON BIEN (SSB)

Bo diéu
chédon
bién

Bo kich
thich don
bién

TB an toan
& lam nguoi

Bo téng hop
tan sO

Nguoén
cung cap

Hinh 2.4 So d6 khoi tong quét clia mdy phat don bién

Ngoai cac yéu cau k¥ thuat chung ctia may phat, mdy phat don bién (SSB) con
phai c6 thém mot so chi tiéu k¥ thuét sau day:
- Mic méo phi tuyén - 35 dB
- Bé rong mdi kénh thoai va tong s6 kénh thoai
- Tan s6 lam viéc: IMHz - 30 MHz

Viéc xay dung so do khoi ctia may phat don bién c6 mot s6 dac diém riéng so

v6i mdy phat diéu bien (AM). O day cic bo diéu bién can bing va bo loc dai hep
dugc str dung dé tao nén tin hiéu don bién, nhung cong suét bi han ché chi vai mW.
Néu séng mang & dai tan s6 cao (séng trung va séng ngan) thi khong thé thuc hién
dugc bo loc vabi cac yéu cau can thiét (dai thong hep, suon doc ding..) vi vay s€ xudt
hién nhiéu xuyén tam giita cdc kénh, lam giam ty so tin hiéu trén nhiéu. Vi vay, doi
v6i may phat don bién thi tAn s6 séng mang co ban dé tao don bién ¢ khoang tan s6
trung gian: ( f,=100KHz-500KHz). Do d6, so d6 cau tric cua mdy don bién gom

mot bo tao tin hiéu don bién & tan s6 trung gian (100-500)KHz sau d6 nho mot vai
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bo d6i tan dé chuyén dén pham vi tdn s6 1am viéc ( 1, =1MHz-30MHz) r6i nhd bo

khuéch dai tuyén tinh dé khuéch dai dé€n mot cong suat can thiét.

+ Thiét bi diu vao: thuong lam nhiém vu khuéch dai tin hiéu 4m tan néu tin hiéu

nay con bé hoac han ch€ tin hiéu 4m tan néu tin hiéu nay qua 16n.

+ B0 di€u ch&€ don bién (BDCDB): trong cdc mdy phdt cong suit 16n BDCDB

thuong dugc xay dung theo phuong phdp loc tong hop. Trong cdc mdy phat cong

sudt nho, yéu ciu k¥ thuat khong cao nén doi khi c6 thé st dung bo diéu ché don

bién theo phuong phap loc - quay pha. Khi d6 viéc diéu ché tin hiéu don bién c6 thé

dugc thuc hién ngay ¢ tan s6 1am viéc nén khong can ¢6 bo déi tan va bo loc 1.

+ B0 tong hop tan s6 clia may phat don bién: 1a thiét bi chat luong cao va phiic tap.

N6 phai bao dam tin s6 séng mang goc ( f,) va céc tan s6 khdc ( f,...) ¢6 do 6n dinh
N Af : . X . e

tan so rat cao (T =10 " 710 °). Vivay, can dung thach anh dé tao c4c tan so6 goc

+ B0 d6i tan: thuc chat 1a bo khuéch dai cong hudng dé 1ay thanh phan hai ¢, = nf .

Chinh nho bo déi tin ma do 6n dinh tan s6 chia mdy phét tang lén.

+ B0 loc 1: ¢6 nhiém vu loc cdc san phdm clia qua trinh doi tan.

+ B0 khuéch dai dao dong diéu ché (KDDDDC): phu thudc vao cong suit ra ma cé

s0 tang tir 2 dén 4. Dé diéu chinh don gian, mot, hai ting dau 1a khuéch dai dai rong

khong di€éu hudng. Con cac tang sau la cac bo khuéch dai cong hudng.

+ Hé thong dao dong tang ra dung dé triét cdc biic xa clia cdc hai va ciling dé phoi

hop tré khang. Trong cdc may phat don bién bo loc dau ra thuong 1a mot hay hai bo

loc hinh ™ ghép véi nhau va gitta ching thudng c6 phan tir diéu chinh do ghép dé

nhan dugc tai tét nhit cia may phat. Tang KPDDDC don st dung don gian hon so

v6i tang ddy kéo. Song st dung ting don thi gap khé khan 1a khong phdi hop trd

khéng vGi anten song ngan d6i xing. D6i v6i mdy phét cong suét ra P, = (20 -

40)Kw nguoi ta dung bién ap ra doi xing c6 16i Ferrite. Con d6i v6i may phat cong

suat ra P,, = 100Kw nguoi ta dung bién ap doi xing khong c6 16i.

+ B0 loc 2: dung dé triét cdc thanh phan cao tdn xuat hién trong dai tan so truyén

hinh, nén con goi 1a bd loc tin hiéu truyén hinh. D&i v6i mdy thu don bién ta phai

d6i tin hiéu don bién thanh diéu bién dé thuc hién tach séng trung thuc. Mudn vay

phai phuc héi sé6ng mang, di€u nay yéu cau vong khod pha PLL. Do d6, & mdy phat
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khong triét tiéu hoan toan tan s6 séng mang ma gitt lai séng mang c6 bién do bing
(5-20)%. Tan s6 nay con duoc goi la tan s6 1ai, dugc phat cuing tin hiéu don bién.
Nho d6 mdy thu don bién cé thé khoi phuc tin hiéu mot céach chinh xdc nhd hé
théng tu dong di€u chinh tin s6 AFC

223 SODOKHOI CUA MAY PHAT AM DA KENH GHEP KENH FDM

Kenh 1 Tang K.

bai

Bo loc 1

Kénh 2

]
] [

Tang K. Bo loc 2 Mach
Dai ghép tao
tin hiéu p—>g
tong hop

Kénh n Tang K.

bai

Bo loc n

I KbCSCT Mach ra
TBi an toan
&lam nguoi

Hinh 2.5 So d6 kh6i cua mdy phat da kénh AM ghép kénh FDM

g
] 01

Dbiéu ché
AM

DD sg
mg chinh
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2.2.4 SO PO KHOI TONG QUAT CUA MAY PHAT DPIEU TAN FM

Tién KD TDKhang
am tan + bCFM

Khoi cha
sog (DD)

KDCSCT
+mach ra

Nhan tan

TBi an toan
&lam nguoi

Nguoén
Cung cap

Hinh 2.6 So d6 khoi tong quét clia mdy phat diéu tin FM

Tang dién khdng: st dung cdc phan tir dién khdng dé bién d6i tin hiéu am tan
thanh dién khang thay déi (dung khdng hodc cam khdng bién thién) dé thuc hién
viec diéu ché FM. Phan tir dién khdng c6 thé 1a Transistor dién khang, dén dién

khang hodc Varicap (dién dung bién déi theo dién ap dit vao Varicap).
2.2.5 SO PO KHOI TONG QUAT CUA MAY PHAT FM CHAT LUONG CAO

f = 10MHz Fyr= 100MHz

Tién KD TDKhéang Nhan tan
am tan +PCFM (x10)

4

Tach sg + 100MHz Dao dong
Kb DC ~ chuén

9,9MHz

KbCSCT
+mach ra

1MHz

K. dai Nhan tan

trug gian

1MHz 99MHz

Hinh 2.7 So d6 kh6i tong quét clia mdy phat diéu tin FM chat lugng cao
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2.3 CAC MACH GHEP TRONG MAY PHAT
Mach ghép dé ghép giita cdc tdng va ghép giita tdng ra clia may ph4t vé6i anten.

Yéu cau chung doi v6i mach ghép:
1. PHOI HOP TRO KHANG

Dai v6i mach ghép gitra cac tang: yéu cdu la trd khang vao cla tang k€ tiép
phan anh vé ciing vdéi tré khang ra cta bd cong hudng ting trudc do tao thanh tré
khang song tdi wu, dam bao cong suat ra va hiéu suat cta ting nay la 16n nhat.

Do6i v6i mach cong suat: viéc phoi hop trd khang gitra tang ra ctia bo khuéch
dai cong suét cao tin va anten nham dat dugc cong suit ra 16n nhat.
2. PAM BAO BANG THONG (B)

Mach loc dau ra phai dam bao sao cho ngoai bién bién do khong giam qua

3dB. Mat khdc dai thong ti 1& nghich v6i hé s6 pham chét ctia khung cong hudng

(8= o). Vi vay dé dam bao dai thong va hé s6 phidm chat ta phai dung nhiéu bo
Q

loc ghép véi nhau.
3. DAM BAO HE SO LOC HAI CAO

Dai v6i nhitng mdy phdt c6 cong sudt 16n, yéu cau cac thanh phan hai rit nho.
Do d6, mach ghép phai bao dam do suy giam dat yéu cau & nhiing tan s6 hai khong
mong muon.
4. PIEU CHINH MACH GHEP

Trong mot dai tan rong va thay déi do ghép vdi tai dé c6 tai toi uu.

N6i chung khong thé déng thoi thod man céc yéu cdu trén ma tuy tiing trudng
hop cu thé dé xét yéu cdu nao 1a quan trong, yéu ciu nao nao la thit yéu. Vi du
+ Dai véi tang tién khuéch dai, yéu cau phoi hop trd khang 1a chinh, khong yéu cau
do6 chon loc cao, khong can hiéu suét cao nén chi can dung mach cong hudng don.
+ Dai véi tAng ra, yéu cau hiéu suat cao, do loc hai cao nén dung mach cong hudng
phuc tap.
2.3.1 TINH CHINH ANTEN

Doi véi tang truGe cudi thi dién trg tai chinh 1a dién trd vao cua tang ké ti€p
sau. Con doi véi tang cudi thi dién trd tai chinh 1a dién trd cua phido. Thuc chat

phido c6 thé 1a thuan tr& r,, dung khdng r, ~ jx ,, hodc cam khdng r, * jx

A
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Nhung chi khi anten thuan trd thi cong sudt ra anten mdéi 16n nhat. Muon vay, phai
chinh anten cong hudng & tdn s6 lam viéc bang bo phan tinh chinh. Néu la
r. ~ ix ,thichinh L, vanéula r, * jx , thichinh bang c_ nhu hinh 2.8. Hinh minh

A

hoa tinh chinh ctia anten

(e .o
o
[ LI
.o

Hinh 2.8 Sir dung cu6n cam va tu dé tinh chinh anten

2.3.2 GHEP BIEN AP (GHEP HO CAM)

Mach ghép bién dp 1a mot trong nhitng mach ghép duoc st dung phé bién

M
L
- FI1.
~
I

Hinh 2.9 Mach ghép tai ra bang bién 4p

trong mdy phat

T mach ghép bién dp & trén, ta dua vé so do tuong duong bén so cap nhu hinh 2.10:

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

26

Hinh 2.10 So d6 tuong tuong cua mach
duoc qui vé bén so cap

Trong d6, dién trd phan anh dugc x4c dinh nhu biéu thiic:

_ (M) _ X,
T Rg (2.1)

L L

Vé6i: R, 1a dién tré tai
+M : H6 cam M = k4/L,L, (2.2)
+L,, L, :Triso6 diéncam cua cudn so cap va thi cap.
+k : Hé s6 ghép phu thuoc két cdu cta cudn day:
- Néu Séng ngén : k= 0,01+ 0,1 (ghép rat 1ong).
Séng trung : k= 0,5+ 0,9 (cudn day c6 16i tir tinh, ghép rat chat).
* Pién tré cong hudng riéng cua mach so cp:
L. _ P°

L. L
R, = —=— Vv6i P= |+ (2.3)
rC r C

* Dién tré cong hudng cua mach khi c6 tai:

R, ~ +1 (2.4)

n = (2.5)

Trong do6 : P, :1a cong suat hitu ich trén tai.

P, : Cong suat trén cudn so cap.
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1 |2
- r + -
P , Ko ro ror r
= L = = = —
e, 1 (2.6)
P 1, rtr rtr
1 7|K(r+rfa) fa fa

Tir biéu thic (2.6) ta nhan thay dé hiéu suat bién dp cao (7,, =0,9%0,95) thi
r, = (10 ~20)r. Ma muon r_ 16n thi tir (2.1) ta thdy R, phai nho va bién 4p phai
ghép chit dé c6 hd cam M 16n. Thuong dién trd tai cho trude va khong déi, nén dé
tang r_ ta phai ting M. Biéu thiic (2.6) c6 thé dugc viét lai dudi dang:

2
P P IR R
= 12 K = 1_ td (27)
P ,01 / de R

Véi : Ry, R,;1a dién tré twong duong ctia mach cong huong khi R, =* va R * 0
Nhu vay; d€ hiéu suat bién dp cao thi Ry phai 16n, ma:r, = Q@ 7~ ;

V6i Q,: hé s6 pham chat cua riéng khung cong hudng , nén Q, phai 16n
(Q, =50 - 200). Mac khdc ta thay d6i do ghép hd cam M sao cho Ry = Ryipg, d€ c6

hiéu suat cao nhat.

2.3.3 CAC BUGC THIET KE MOT MACH GHEP BIEN AP
Khi thiét k€ ta thuong dugc biét trude cac diéu kién: P, , tAn s6 géc ® va chon Q,
tlly theo tan s6. Ta s€ ti€én hanh mot s6 budce tinh toan nhu sau:

1. Biét P,, chon (7 _, = 0,9 70,95) tuy theo cong sudt yéu cau theo bang dudi day:

Cong suat ra Hiéu suat

P <1W 0,7+0,8

IW<P_<10W | 0,75+0,85

10W <P, < 100W | 0,84+ 0,93

100W <P, <1KW | 0,92 + 0,96

IKW <P, < 10KW | 0,95+ 0,98

P, > I0KW 0,97
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2. X4c dinh p = 77PL
3. Chon Ven=(08-09)V,,
4. Dién tré cong hudng khi ¢o tai R, = Von

2P,

5. Chon hé s& phdm chit ctia khung cong hudng so cap khi da c6 tai:
Q,=(10+50)

p 5 . o . , ~ _ Ry _ R,
6. Tinh tro khang dac tinh cua mach so cap P = = A
Q

~

.Xacdinh L, C"

. 1
L, =— vac'=c,fc, =~ —
[ a)p1

Cks = Ccp cua Transistor ; néu C; 210 C; thi C'~ C,

o0

. Heé s6 pham chat riéng cuia khung cong hudng so cap:

K td

17,

A

R
Q, ~ 5 trong do: R, =

1

9. Tinh dién trd ton hao clia cuon so cap khi khong va c6 tai:

P p
r=—var tr =~ —suyra
Q, Q,
p? p?
hoac r=——var tr =
RK td
10. Tinh hé cam :
_1
M ; r.-R,
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