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Abstract: Nowadays electromagnetic waves are widely applied in life, especially in the field of
communications. 1o be able to transmit communications by electromagnetic waves, the transmitter must
be used the generators to transmit the signal into space. Regarding generators, there are single-sided
generators, amplitude-modulated generators and frequency generators. At the receiving location, a
receiver must be used to convert the electrical signal into an acoustic signal as required. The receiver
includes: Receiving antenna, audio frequency amplifier, mixer, IF intermediate frequency amplifier block,

demodulator.)
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1. Dit van dé

Trong thong tin vo tuyén dién nguoi ta dung song
dién tir (song cao tan) lan truyen trong khong gian
dé dua thong tin (tin tic) can truyén dat tin tir noi
phat dén noi thu khac nhau. Tin tirc nay c6 thé 1a am
thanh, hinh anh..., qua trinh truyén tin hiéu khong
can day din nén goi 1a thong tin v6 tuyén dién.

Séng dién tir cao tan chi 1a phuong tién dé mang
tin tirc can lién lac giita noi ndy va noi khac, nguoi
ta goi n6 1a song mang. Tin tirc can chuyén di c6 thé
la &m thanh hay hinh danh hay m¢t ma nao d6. Ban
than tin tirc 1a mot dai lugng khong dién, dé truyén di
né phai dugc bién d6i thanh mot dai luong dién. Tin
hiéu dién c6 chira tin tic thub’ng ¢6 tan sb thip (4m
tan) cho nén khong truc tiép truyen di xa dugc ma
phai nho vao song cao tan. Dé truyén thong tin lién
lac ngudi ta phai st dung may phat dé dua tin hiéu
vao khong gian. Tai noi thu phai sit dung may thu dé
chuyen hoa tin hi¢u dién thanh tin hi€u am theo yéu
cau. Qu4 trinh dua séng 4m tin c¢6 chia tin tirc vao
song cao tan goi 1a qua trinh diéu ché (su diéu ché).
Néu cin phai giit bi mat tin tirc thi & noi phat nguoi
ta sép Xép tin hi€u theo mot qui luat riéng, goi 1a ma
ho4. Con & noi thu phai biét dwoc qui luat d6 thi méi
doc duoc noi dung, do 1a sy giai ma.

Song siéu cao tin dwgc chia thanh cdc bang tin
nhuw sau:

Bing tin | Tén sb Tén goi budc song

Béang HF | 3MH -30 MH, Tan s6 cao c¢6 budc song
10m-100m

Béng VHF | 30MH -300 MH Tan s rét cao , budc song
Im-10m

Tan s0 cuc cao, budc song
0,3m-1m

Bang UHF | 300MH -1000 MH,

Bang L 1 GH -2 GH, Soéng dai , ¢6 budce song 15cm-

30cm

Soéng ngén c6 bude song 7,5cm-
15cm. n6 [a mot phan cua bang
tin s6 vi ba thudc pho dién tu.

Béang S 2 GH -4 GH,

Bang C 4 GH -8 GH, Dai tan nam giira bang S va X

cd bude song tir 3,75cm-7,5cm

Bang X 8 GH -12 GH, Dugc st dung trong thé chién
thar IT cho hé thong hoa luc, co

budc song 2,5cm-3,75cm

Kurz-under c6 budc song
1,67cm -2,5¢cm

Kurz c6 budc song 1,11cm-
1,67cm

Diing cho truyén thong tin lién
lac gifra cac v¢ tinh, cac cum vé
tinh, ¢6 budc séng lmm-7,7mm

BangKu |12 GH,-18 GH,

BangK |18 GH,-27GH,

Bang mm | 40GH -300 GH,

2. N§i dung nghién ciru
2.1.50 dé khoi cdc loai mdy phdt
2.1.1. May pht diéu bién (AM)
So d6 khdi tdng quét cua may phat AM nhu hinh 1

An ten
phat
Tin higu cd iéu ché
mlml;;gncan Tién biéu che AM
(tin titc) —>| khuéch dai—— va khuechdai [—>| Machra
AFC Tfm dao Tién khuéch
dong chu ™ dai cao tAn

Hinh 2.1: So' do khoi may phdat diéu bién (AM)

- Khéi tao dao dong cha c6 nhiém vu tao ra dao
dong cao tan (séng mang) c6 bién do va tan sb 6n
dinh, c¢6 kha nang bién dbi tan sd rong va dugc dugc
tu dong diéu chinh tan s6 nhd mach AFC.

- Khbi tién khuéch dai cao tan c6 thé dung dé
nhén tan hodc khuéch dai dao dong cao tan dén muc
da 16n kich thich cho ting didu ché va khuéch dai
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cao tan lam viéc. Khoi tién khuéch dai c6 thé gom
nhiéu tang.

- B9 diéu ché bién d6 (AM) dung dé diéu khién
dao dong cao tan, 1am cho bién d6 cua dao dong cao
tan bién doi theo bién do cua tin tirc. Pbi vi may
phat AM thi bién do dién ap cua tin hiéu tin tirc phai
du 16n dé co do diéu ché sau nén tin hi¢u tin tirc phai
dua qua bo tién khuéch dai am tan. Sau d6 tin hiéu
diéu ché duoc khuéeh dai cong suét cao tan lén can
thiét theo yéu cau dua t6i mach ra.

-Mach ra dé ph01 hop tro khang gitra tang khuéch
dai cong suat cudi ciing va anten dé co cong suit ra
t6i wu.

- Anten dé birc xa nang lugng cao tan, bién do6i
ning lugng cao tin ciia may phat thanh song dién tir
truyén di trong khong gian.

2.1.2. May phat don bién (SSB)

So db khéi tong quat clia may phat SSB nhw hinh
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(f,...) c6 do bét 6n dinh tan s rat nho (100 +107), vi
vay phal dung thach anh dé tao tan s goc Trong so
do bo tong hop tan sd phai tao ra hai tan 50 f 1a tan
s6 song mang goc khong ddi, con f,l1a tan sd lam vigce
cua may phat (tan O ra).

- Bo ddi tan thuc chat 1a bo khuéch dai cong
hudng dé lay thanh phan hai f, = nf , b loc ¢6 nhieém
vu loc cac thanh phan cua qua trmh doi tan.

2.1.3. May phat tan s6 (FM)
So d6 khéi tong quat ciia may phat FM nhu hinh 3

Anten
phat

'I"ién
khuéch dai
cao tan

Khuéch dai
sl cong suat
cao tan

Tao dao
dong cao N
tan cha

Céac khdi trong so dd c¢6 nhiém vu giéng nhu
cac khoi trong so d6 hinh 3 cua may phat diéu bién
(AM), nhung doi voi may phat dicu tan yéu cau dién

Mach
> ra

Tién
Kb
am tan

Tinhiéu
can truyeu
(tin tirc)

Aunten ap am tan khong lén lam nén

S ——— , Bt tin hiéu tin tirc vao chi can dua

Thiét | 1 | Bodidu B§ o KD dao Héthéng | | Boloc qua bo tien khuéch dai am tan

bi | 1| chédon @i ' dong dicu | ] daodong 1o 2 bi dwa vao bo tao dao dong chu

» din P | pien b Gn O P i roi dua vao bd tao dao dong chu
vao

A

song thuc hién vi¢c di€u che,

1

: Iy

E fi Suy giam £
! 2 N r

! B¢ tong hop tan so

1

Thiét bi an toan
va lam ngudéi

lam cho tan sb cua bo dao dong
chu thay d6i theo bién d9 dién

Viée xay dung so @6 khdi ciia may phat don bién
c6 mot sd dac diém riéng so voi may phat didu bién
(AM). Cac bo didu bién cin bang va bo loc dai hep
dugc su dung dé tao nén tin hiéu don bién SSB,
nhung cong suat ra bi han ché chi vai mW. Néu song
mang & dai tan s cao (song trung hodc song ngan)
th1 khong thé thuc hién dugc bo loc voi cac yéu cau
can thiét, nhu vay s& c6 nhidu xuyén tdm giira cac
kénh va lam giam ty sd tin hiéu trén nhiéu (S/N). Do
d6 véi may phat don bién thi tin s song mang co
ban dé tao tin hiéu don bién & khoang tan s trung
gian. So dd chu trac gém mot bd tao tin hiéu don
bién ¢ tan sb trung gian (100 + 500)KHz sau d6 nho
mot vai bo doi tan dé chuyén dén pham vi tan s6 lam
viée (1 + 30)MHz, 16i qua bo khuéch dai khuéch dai
tuyén tinh dé khuéch dai dén mot cong suat can thiét.

-Thiét bi dau vao thuong lam nhiém vy khuéch
dai tin hi¢u Am tan néu tin hi¢u con nhé, hodc han ché
tin hiéu 4m tan néu tin hiéu nay qua 1on.

-Bo diédu ché don bién trong may phat cong suét
l6n thuong dugc xay dung theo phuong phap loc
téng hop. BO tong hop tan sb cia may phat don bién
1a mot thiét bi chat lugng cao va phirc tap. N6 phai
dam bao tan sd song mang gdc (f)) vacac tan sb khac

ap cua tin hi€u tin tic vao con
bién do song mang khong doi. Mt khac, do tin hiéu
diéu tan co tan sb lam Vlec cao hon nhiéu so véi tln
hiéu diéu bién, nén sb ting nhan tan trong bo tién
khuéch dai cao tan nhiéu hon, do d6 d6 6n dinh cta
may phat diéu tin ciing yéu ciu cao hon va hé thng
AFC thuong céu tao phirc tap hon.
2.2.80 dé khoi ciia mdy thu siéu cao tan
Hé théng thu phét vé tinh 1a mot hé théng phire tap,
duoc két hop tir nhidu khéi nhé ( duoc xdy dung tu
nhiéu linh kién khac nhau) va dia vao su sap xép khac
nhau cua cac khdi ta s& c6 nhimg muc dich khac nhau.
Su da dang ctia cac khéi trong tuyén thu con phu thudc
vao muc dich cua timg tuyén thu vé tinh, nhung vé co
ban may thu gdm cac khdi chinh nhu sau:

- ﬁ
Ang ten
LNA H Tron H KDIF },—9

- Ang ten: C6 tac dung thu tin hiéu tir vé tinh.

- LNA: LNA la chir viét tit coa Low Noise
Amplifier, 1a bo khuéch dai tap am thap. Tin hiéu thu
dugc tir vé tinh thuong khoang -150 dBW  trén nén
tap am 1on vi vay khi khuéch dai s& khuéch dai ca tap

Gidi diéu
ché
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am. Do d6 bd khuéch dai tap am thfip duoc st dung
trong cac tuyén thu nham thu tin hiéu tir angten, do
d6 LNA thuong dit gan angten dé giam suy hao tin
hiéu. Khi str dung bo khuéch dai LNA thi tap 4m s&
dugc cong vao tin hi€u thu 1im tang ti s6 tin hiéu/ tap
4m va ting cong suit cua tin hiéu mong mudn .

-B9 tron Mixer: C6 nhiém vy tron tan sé ¢ 16i vao
va o bd dao dong tai chd, ddng thoi bién doi tién hiéu
cao tan xuong trung tan.

-Bo dao dong: La b phan khong thé thiéu trong
ky thuat siéu cao tan. BO phan nay 1a mot thiét bi
hoat dong va truyén tan sd vao bd phan vién thong.
B6 dao dong thuong st dung tu bién ddi dién dung
dé diéu chinh tan s dao dong. Khéi dao dong diéu
chinh dién 4p VCO la khéi dao dong ma yéu 6 bién
d6i can ban 1a Diode bién dung. VCO dugc diéu
chinh trén bang tan bang dién 4p mot chidu DC.

- Khéi khuéch dai trung tan IF: 1a b phan khuéch
dai cong sudt tin hiéu trung tan sau khi ldy ra tir bo
tron tan so trude do.

- Giai diéu ché: O ché do nay ching ta can tich
song va thu théng tin mong mudn
2.2.1. Bg khuéch dai tap dam thdp LNA

Bién d6 cac tin hi¢u thu tr may phat thu0’ng rat
nho va c6 1an tap 4m, chinh vi vay chiing ta can c6
bd phan khuéch dai dé nang tin hiéu angten nhan
dugc. Viéc khuéch dai nay thuong khuéch dai tin
hi¢u nhung déng thoi khuéeh dai ca tap am. Vi vay,
can ché tao bo phan khuéch dai tap am thép LNA dé
nang cao tin hiéu thu déng thoi han ché tap am, giam
nhiéu tang ké tiép. Bén canh hé sé khuéch dai, ciing
nhu hé sb tap am thi b khuéch dai tap am thép cling
can dugc bao vé boi tac dong cua tin hi¢u c6 bién do
16n ma khong lam méo tin hiéu. Dé thuc hién viéc
nay, nguoi ta mac phdi hop véi tro khang 50Q trudc
mach LNA. Viéc ndy s& quyét dinh chat luong cia
tin hiéu 16i vao bd mach khuéch dai tap am thép.

-Hé sb tap am dung dé do su suy giam pham chat
trong ti s6 tin hiéu ctia hé théng va ti 1€ thuan voi do
suy giam pham chat nay. Néu hé thong ban than n6
khong gy nhiéu thi hé sé tap 4m bang 1

-Tap am dién: La mot loai tap am xay ra khi
¢6 mot s6 phan tir xac dinh mang ning lugng nhu
electron trong cac mach dién ly, photon trong cac
thiét bi quang di nho dé gay ra nhiing sy dao dong
c¢6 thé do duoc trong cac thiét bi do luong, hay cac
thiét bi ban dan. Gia tri cua loai tap 4m nay ting theo
d6 16n trung binh cia dong dién hay cuong do cua
anh sang thep phuong trinh : 2= 2.q.1, .Af

Trong do: I: Dong tap am hiéu dung (A); q: Gia
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tri dién tich elechtron 1,6.10°C;1 |
chiéu (A); : Bang thong (H)

- Tap am nhiét: La loai tdp am sinh ra tu sy
chuyén dong cua cac dién tir trong vat dan dién, chét
ban din giy ra béi cac hiéu ung nhiét. Trong cic
linh kién dién tir, cac tin hiéu ngau nhién duoc tao ra
trong cac cau kién dién tir c6 cong sudt ti 1& thuan véi
nhiét do cua cau kién nay:

Cong suit tap 4m dugc dinh nghia: P =kT. (1)

Trong d6 P: 1a cong suat tap am ( W)

k: hang s boltzman (J/K); T: nhiét do vat dan
(K); Af: bang thong (H)

Pé tinh toan truc tiép dugc phuong trinh (1)
chung ta can thuc hién hai budc:

- Po tong cong suat tap 4m & 16i ra sau do.

- Chia két qua nhan dugc cho cong suét tap am &
16i ra gy ra boi ngudn tap am.

Ta c6 thé biéu dién hé s6 tap 4m qua F . va ngudn
dan nap theo biéu thirc sau:

F=F_. @)

2.2.2. Bé trén tan

Tron tan la qua trinh tac dong Ién hai tin hi¢u sao
cho trén dAu ra bo tron tan nhan duge cac thanh phén
tan s6 téng hodc hiéu cua hai tin hiéu d6. B tron tin
¢6 nhiém vu cho ra mét tin hiéu phu thudc vao hi¢u
pha hodc hi¢u tan s6 cua hai tin hiéu vao. Gia s tin
hi¢u diéu khién va tin hiéu ra c6 dién thé dugc viét
boi cong thirc sau

u,()=U,sin(@, .t +6,) : u,(t)=U,sin(w, t +86,)

Khi d6 tin hi¢u ctia bg tach song pha s¢ 1a

u =U,U,[sin(w, +6,) sin(w,t +6,)]

. la dong dién mot

u= %[cos(a)lt+ 6, — w,t —0,) —cos(w,t + 0, + ot +6))]

:%[cos%r(flthﬂ — fot =0,) —cos27(fyt + 0, + £t +6))]

Tircong thirc trén tathay tin hidura ciiabd tach song
pha bao gom ca tong va hi¢u tan s ctia hai tin hiéu vao.
Tuy nhién mach loc thong thap khong cho phép tin
hiéu tong di qua ma chi cho phép tin hiéu vi sai di qua.
- Mixer duoc st dung dé truyén tin hiéu trong mot
dai phd nay t6i mot dai pho khéac. Trong truyén din
radar, Mixer dugc sir dung dé truyén truc tiép tan sd
cua tin hiéu (IF) duoc tao ra bdi b tao dao dong sang
tin hiéu cao tan RF. Khdi thuc hiéndiéu dé duogc goi
1a bo bién doi tang tan sb 1én. Trong radar nhan tin
hi€u thi Mixer lai lam nhiém vu nguoc lai la giam tan
s6 thu dugc xudng tir tan s RF vé trung tan IF.

(Xem tiép trang 346)
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