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CHUCNG I
GIOI THIEU CHUNG

I- LICH SU PHAT TRIEN CUA NGANH VO TUYEN

Vo tuyén dién va dién t hoc 12 mot nganh hoc méi phat trién nhung da
c6 nhitng budc phat tri€én manh mé va ngay cang hoan chinh, phong phi, déng
g6p rat nhiéu cho viéc phuc vu nén kinh t€ qudc din, phuc vu qudc phong va
nhiéu linh vuc nghién cttu khoa hoc khéc.

Vo6 tuyén c6 nghia 1a khong day. Vo6 tuyén dién (VTD) l1a nganh khoa hoc
nghién ctru bi€n phédp thyc hi€n sy lién lac, truyén dat nhitng tin hi€u, tin tic,
thong tin, thim do giita hai hoic nhiéu di€m ma khong c6 diy din ndi giita
nhitng diém d6, chi dwa vao bifc xa va lan truyén cic séng dién ti.

Pién tif hoc 12 nganh khoa hoc nghién cttu viéc khong ché, diéu khién
chuyén dich ctia ludng dién t va dwa vao hiéu qui cla sy khong ché nay dé
thuc hién mot s6 muc dich nhu ndn dién, khuéch dai tao séng, ddi tan...

1 - Lich st phat sinh va phat trién

Phit sinh vé vo tuyé&n dién khong phai 12 cdng trinh cia mot c4 nhan hoic
clia mdt nuéc nao ma 1a clia nhiéu nuéc clia nhiéu nha khoa hoc va phai trdi qua
mot thdi gian dai mdi ti€n t6i budc hoan chinh

Nim 1873 Moidc-Xoen, nha vat 1y hoc ngudi Anh da dé ra 1y luan vé séng
dién tur.

Nim 1888 Hec, nha bac hoc Pitc. Ong da xdc dinh, chitng minh sy tdn tai
ctiia s6ng dién tur.

Nim 1895 Pd P&p, nha bdc hoc ngudi Nga mdi phdt minh ra bd mdy thu
v0 tuy€n dau tién trén thé gidi.

Ngay 7-5-1895 6ng di dem bd mdy d6 ra bi€u dién & hodi nghién ctu vat
1y va hod hoc 6 Nga

Nam 1904 Flem minh, nha bdc hoc Anh phat minh ra dén dién t hai cuc

Nim 1913 mdy thu ddi tAn. Mdy tao séng cao tan diing dén dién tif ra d5i

Nim 1920 c6 dai phdt thanh vo tuyén dién

Nam 1924 phdt minh ra dén 4 cuc

Nam 1931 phdt minh ra dén 5 cuc
Sau chién tranh th€ gigi 1an hai, dung cu bdn din phat trién manh di thay thé&
dén dién t . .. v6i wu diém hiéu suit cao, khdi lugng nhd.

Nhitng dai phdt thanh diu tién trén th€ gidi 1a dai Matxcdva vao nim 1922 c¢6
cong suit la 12kw, dai qudc t&€ cdng sdn nim 1932 c6 cong suat 12 40kw, vao
nam 1936 cong suat d&€n 500kw.



Ngay nay cdc dai phat thanh qudc t€ c6 cong sudt dé€n hang ngan kw,
nhiéu nganh khoa hoc khdc nhu rada, ty dong hod, diéu khién xa luyén thép
bing cao tin, trong y t&, mdy tinh . . .

2 - Tinh hinh phét tri€n k§ thuit vé tuy&n dién tif trén th& gii

K§ thuit vo tuyén dién tf & cdc nuSc xa hoi cl nghia tién ti€n hang dau
trén thé gidi, ludn hudng vé sin sudt va phuc vu ddi song cho nhan dian & Lién
X0.

Nam 1950 méi c6 9,68 tri€u loa truyén thanh.

Nam 1981 c6 75 triéu mdy thu thanh, 75 tri€u mdy thu hinh § Phdp c6 7
dai phat hinh 16n va 8000 dai chuyén ti€p ddm bio cho gin hét lanh ths c6 thé
xem tuyén hinh dugc.

N6i chuyén dién thoai c6 thé nhin thdy ngudi véi minh ciing da dugc thuc
hién.

Ngoai ra vo tuyén dién t dudc 4p dung nhiéu vao viéc chinh phuc vil tru.
Tuy nhién & cdc nudc tu bdn, k§ thuit vo tuyén dién con huéng vao cong nghiép
chi€n tranh nhu ném bom biing tia Lade, diéu khi€én may bay khong ngudi chup
hinh trém . . .

3 - Tinh hinh phit trié€n k¥ thuit voé tuyé&n dién tif § Viét Nam

Trong nhitng nim dau cta lich s phdt tri€n vo tuyén dién ti thé giGi thi &
Viét Nam, con ngudi ti€p xiic vdi dién 12 thong qua sét ddnh.

Khi thyc dan phdp xan lugc, vo tuyén dién dugc phuc vu cho muc dich
dan 4dp va boc 10t.

Nim 1935 mot s6 cong ty tw badn dit dai phat thanh & Sai Gon, Ha Noi va
Hai Phong. Bén canh d6 thyc dan Phdp phat trién hé thdng thong tin vo tuyén
phuc vu cho hang hai, hang khong . . .

Ngay 7- 9-1945 Dai ti€ng néi Viét Nam dugc phdt thanh diu tién tir thi
do Ha Noi.

Nim 1969 nganh vo tuyén truyén hinh ra ddi

Ngay nay, tram nghién cttu vii tru cling hoat dong. P¢6 ciing 1a nhitng buéc
ti€n clia nganh ky thuit vd tuyén dién tit & nudc ta.

11 - MOI TRUGNG VA PUGNG TRUYEN SONG VO TUYEN
1- Séng v tuyén
Truyén din vo tuyén dudc dung dé truyén tin tic qua khong gian, nhu 12
mdi trudng truyén din, st dung cdc séng vo tuyé&n, dudc trinh bay & hinh 1-1

Séng vo tuyén Séng vo tuyén

Hinh 1-1: Truyén din vo tuyén




Dinh nghia séng vo tuyén:

Séng vo tuyén la mot loai séng dién tir ma séng dién tif nay dugc hinh
thanh tir cdc dién trudng va tif trudng cao va thap, lan truyén véi van toc dnh
sdng.

Séng vo tuyén c6 3 thanh phin quan trong

-Tansd f

-Bién do A

-Pha ¢

Tan s6 1a s6 1an thay d6i mic tif trudng trong mot gidy cia séng vo tuyén.

Khodng cdch giita cidc dinh dién trudng cla séng vd tuyén dugc goi l1a budc
séng. Do toc do ciia séng dién tir bing tdc dd 4nh sdng, nén phuong trinh (1) la
phuong trinh lién hé giita tan s6 f va budc séng A

A== (1)

bién trudng cao

\/ \/ \/ Dién trudng thap
2 3 4

< »
< »

Khéang céch lan truyén trong 1 gidy

Hinh 1-2: Mdi tuong quan giita do dai budc séng va tan s6

2 - Céc dic tinh ctia s6ng vo tuyén

Céc dic tinh lan truyén ctia séng vd tuyén thay d6i rit 16n tiy thudc vao

tan s6 (hodc budc séng). S6ng vo tuyén c cdc dic tinh sau day:

Tan s6 thdp: Lan truyén rong, tinh chat nay tuong tu nhu clia Am thanh
(hinh 1-3).

Tan s cao: Séng vd tuyén truyén thing, dic tinh tuong ty nhu dic tinh
clia 4nh sdng bi hdp thu hoic phan tdn do mua (hinh 1-4)

Anten phg; ) > >>
=

Hinh 1-3: Phuong thiic truyén séng vo tuyén & tan sd thap




Khi tdn sd ting,dd rong bing tin khi dung c6 thé ting lén. Khi dif liéu
vao ting thi dd rong bing tan cin thi€t ciing phdi ting.
Vi du néu tin hiéu TiVi dudc phdt bing séng vo tuyén & tan sd 1Mhz thi
séng trung khong dd rong. Bing UHF (300MHZ dén 3000MHZ) mdéi cé thé si
dung dudc.

Hinh 1-4: Phuong thifc truyén séng vo tuyén & tin so cao.

Khi & tdn s& cao, séng vo tuyén chi c¢6 thé lan truyén theo mdt hudng
nha't dinh vi sy dich chuyén clia séng vo tuyén & tAn s6 nay 1a truyén thing. C6
thé st dung 1ap lai dang séng vo tuyén cé cling tin sd néu thay ddi vi tri va
huéng cla séng. Vily do ndy ma & tin s6 cao, phit hop cho viéc truyén tin hiéu
dung lugng 16n va cdc tan s6 tudng ddi cao duge sit dung cho vién thong. Khi §
tan so thadp, séng vod tuyén cé thé lan truyén tdi mot vi tri ba't ky, né thich hop
cho viéc thong tin & khodng cdch xa tAm nhin.

Vi du & tan s6 nay dugc st dung dé€ thong tin cho cic tau bién. Séng vo
tuy€n & tin s6 thap (séng dai) thong tin cho tau ngdm vi chiing c6 thé lan truyén
du6i nu6c & tan s6 thip, cdc may phat thanh v4 mdy thu c6 thé dudc tao ra véi
gid thanh thap vi khong cin d&€n cdng nghé cao. Cic séng vd tuyén cé tan so
khdc nhau dugc st dung phit hop vdi muc dich d€ nang cao hiéu qua st dung.

3 - Céc dai séng vo tuyén dung dé phat thanh

Dai séng phat thanh dugc chia thanh tirng phan nhd. Mbi phan cé tén goi
rieng. O My, FCC quén 1y viéc st dung séng. Vi du nhu & dai phat thuong mai
dugc qui dinh 12 tin s6 tir 88MHZ dén 108SMHZ. Cic dai tin dudc st dung rat
nhiéu vao céc loai dich vu. CCIR ¢6 trich nhiém vé vo tuyén vién thong qudc
t€. Sau day 1a cdc dii séng phat di dudc phan chia theo tiéu chuin CCIR, dinh
danh ti€ng Anh, phién dich sang ti€ng Viét.

Dai ELF (Extremely Low Frequencies) c6 tan so tit 30HZ d&n 300HZ tan
s6 cuc ky thap.

Dai VF (Voice Frequencies) Am tan, c6 tan s& tir 300HZ dén 3KHZ dai
tAn nay bao gdm nhitng tan s6 thong thudng va ca ti€ng ndi cla con ngudi.

Dai VLF (Very Low Frequencies) tin s& that thdp c6 tan s6 tir 3KHz
dé&n 30Khz. Pay la gi6i han cao nhit ma tai con ngudi c6 thé nghe dudc.



Cong dung cta dai VLF la thong tin ndi bd trong cd quan nha nudc,
trong quan doi vi du nhu thdng tin gifta cdc thu ngdm, thong tin di ddng hang hai,
thong tin & tan s& chudn 1a 20KHZ.

Cong dung cia ddi LF dung trong thong tin di dong hang hdi phuong
phdp dinh vi vd tuyé&n, dén hiéu hang khong, vo tuyén hang hai, thdng tin vd
tuyé&n chuin & tan s6 40KHZ, thong tin vo tuyén thué kénh.

D4ii MF (Medium Frequencies) tin s& trung binh hay con goi 1a séng
trung c6 budc séng 1 km. Dai MF c6 tan s6 tir 300KHz d&n 3000KHz.

Ung dung cia dii MF dung trong cdc dai phat thanh vo tuyén diéu bién
tir 535KHz dén 1605KHz, hoic phdt cic thong tin khan cap.

Dai HF (High Frequencies) tan s6 cao hay con goi 1a séng ngin. Dai HF
c6 tan sO tir 3MHz d&én 30MHz.

Ung dung cia dditin ndy 13 vo tuyén truyén thanh nghiép du, dan dung,
cdc loai thong tin vo tuyén di dong, séng v tuyén chuin. Riéng trong thdng tin
cong cong dii tin ndy dung thong tin vo tuyén thué kénh, dién bdo vd tuyén,
thi€t bi do mic thiét hai ctia thdm hoa thién tai. Ngoai ra dai tin con d€ truyén
tin hai chiéu, cdc dai phat § My va Chau Au déu st dung & ddi tin nay.

Dii VHF (Very High Frequencies) goi 12 séng cuc ngin c6 tan sd tir
30MHz d&€n 300MHz c6 budc séng 1a 10m.

Ung dung trong v6 tuyén nghiép du, thong tin di dong, dai phat FM
thuong mai (88MHz d&én 108MHz), vo tuyén truyén hinh tir kénh 2 - 13
(56MHz dén 216MHz). Trong thong tin cong cong cling c6 nhitng cong dung
tudng ty nhu ddi HF nhung con ng dung trong thong tin vo tuyén di dong.

Déi UHF (Ultra High Fequencies) song si€u cuc ngin ¢6 bude séng 1a 1m
c6 tan s6 3GHz dén 30GHz.

Cong dung clia ddi tAn ndy d€ st dung trong v6 tuyé&n truyén hinh tir kénh
14 d€n 83, thong tin vd tuyé&n c4 nhan, thong tin vii try, trg gitp cho thong tin khi
tuong (may thim do). P6i vdi thong tin cdng cdng cb cdc tng dung tuwong ty nhu
dai VHF.

Dai SHF (Super High Frequencies) séng vi ba ¢6 budc séng 1a 10m ¢6 tin
s6 tr 30GHz dén 300GHz.

Ung dung diing thong tin qua vé tinh, rada khi tugng chuyén ti€p cic
chuong trinh truyén hinh, thong tin vd tuy&n hang khong.

Tén goi cho mbi dai:

2 +4GHz dai S.

4 +8GHz déi C.

8 + 12GHz dai X.
12 + 18GHz dai Ku.
18 + 27GHz déi K.
27 +40GHz dai Kd.
26,5 + 40GHz déi R.



Dai EHF (Extremely High Frequencies) séng mili, c6 tin s6 tit 30GHz
dé&n 300GHz rat hi€m khi st dung trong viéc truyén tin ngoai trir viéc qui phic
tap, qud dit va cdc yéu cau dic biét.

Dai tr 300GHz dén 3T goi la séng siéu mili dung trong x{t 1y tia Lazer.

Dai hdng ngoai: séng & viing hong ngoai ¢ tin so tir 0,3T d&n 300T. Tia
hong ngoai khong dudc st dung rong rai nhu séng vo tuyé&n. Tia hong ngoai két
hgp véi biic xa clia nam chdm tao ra sic nong.

Ving 4nh sdng nhin thi'y dudc c6 tan sd tir 0,3PHz d&én 3PHz diing séng
bic xa c6 thé nhin thdy dugc bén trong cd thé con ngudi, do thi gidc.

Tia tf ngoai, tia cyc tim, tia X, tia gamma . . . rt it st dung trong nganh
thong tin. Vi né khong dugc ng dung nhiéu.

3 - Phan loai su lan truyén séng

Tir anten phat dén anten thu séng vd tuyén cé thé lan truyén theo cic
dudng khic nhau. Cdc dudng truyén nay thay ddi theo tin s6 st dung, khodng
cach lan truyén . . .

Bdng 1-1: Phadn logi lan truyén séng vé tuyén

Phan loai Qud trinh lan truyén
Séng mit dat Lan truyén chiu 4nh hudng ctia mit dat
(1)Séng truc ti€p Céc séng vo tuyén dugc phat truc ti€p tr anten phat dén

anten thu dudc goi 12 séng tryc ti€p va cdc séng nay chi€ém
phan 16n trong cdc huéng lan truyén.

(2) s6ng phan xa Cic séng vd tuyén dudc phin xa trén mit di't hoic mit bién
dé t6i anten thu dugc goi 12 séng phdn xa mit dat.
Cdc s6ng dudc phdn xa qua cédc bic tudng nha

(3) séng mit dat Céc séng lan truyén doc theo mit dat

(4) s6ng tdn xa ., N R < L 5
Cédc song truyén téi phia sau cdc toa nha, day nui hodc ngin

trd dugc goi 1a séng nhidu xa




Phén loai Qud trinh lan truyén

Séng lan tuyén trong tAng d6i luu Chudng ngai vat

(5)Séng tryc tiép S A
Céac séng bi tdn xa do cac phan tu khi

Céc séng bi tan xa thi rd't y&u

Séng lan tuyén trong ting dién ly| A o ) SN o
Lan truyén duéi anh hudng cua tang dién ly

) ) L a Cic s6ng phin xa trén ting dién ly d€ tdi anten thu
(6)S6ng phan xa tai tang

dién ly




Né€u lan truyén & khodng cdch tuong ddi dai: lan truyén tryc ti€p, theo
séng phdn xa trén mit dit va phdn xa tir tAing dién ly, theo séng mit dat hoic
séng tdn xa & tan ddi luu.

Né&u lan truyén & khodng cich tuong ddi ngin: cé thé lan truyén bing
séng tryc ti€p, séng tdn xa, séng phan xa.

TAng dién ly 12 mot 16p khi quyén rdt méng bao gdm cdc phan ti bi ion
hod va nim cdch mit dit 50 d€n 400 Km. Séng vo tuyén tim trung va céc
dang séng thAp hon bi hap thu trong tin dién ly, nhung hau hét cdc séng ngin
dudc phan xa tai day. Cdc s6ng ngin dugc phin xa trén tang dién ly va truyén
trd lai mit da't nhd vay chiing c6 thé lan truyén dudc qua mdt khodng cdch 16n.
Séng cuc ngin va séng vo tuyén § tang cao hon xuyén qua tang dién ly, do vay
khong thé dung ting dién ly d€ lan truyén chiing.

Céc séng nay truc ti€p dugc st dung chli y&u cho thong tin ¢d dinh (cdc
dudng chuyén ti€p cudc goi dudng dai, chuyén ti€p truyén hinh . . .). Trong
thong tin di dong, do c6 mdt sd ving cé thé khdng thudc tAm nhin thing vi cdc

vat cdn nhu cdc tda nha, ndi ddi . . . ngodi tuyén séng tryc tiép trong nhiéu
trudng hgp cdc séng phan xa, tdn xa, dudc st dung bd xung ciing v6i séng truc
ti€p.

Chu thich:

(1) S6éng truc ti€p

(2) S6ng phan xa trén mit dat

(3) S6ng mit dat

(4) Séng tdn xa ting d6i luu

(5) Séng dudc phan xa tir ting dién ly.



Anten phat

Anten thu

(a)

Séng tdn xa

Anten phat Anten thu

Séng phén xa 7

(b)

Hinh 1-5:
(a) Lan truyén & khodng c4ch tuong doi dai
(b) Lan truyén & khodng cdch tuong d6i ngin



I - THONG TIN VO TUYEN
1 - Phan loai thong tin v tuyén
GOm c6 3 loai chinh:
Thong tin vO tuyén cd dinh
Thong tin v6 tuyén di dong
Thong tin vé€ tinh
1.1 - Théng tin vé tuyén co dinh
Thong tin vd tuyén cd dinh dudc st dung chl yé&u trong truyén din
viba chuyén ti€p dudng dai. Cic may phat vi mdy thu dugc duge dit & cédc
tram dau cudi hodc tram lip.
Truyén din viba chuyén ti€p duong dai
Khdi niém vé truyén din chuyén ti€p dudng dai dugc trinh bay trong
hinh sau:

Chuyén mach Chuyén

TX-1 | 1] [} RX-1 X1 7 [ RX-1

X2 1] [ RX= ™2 — ] [} RX-2

Tram chuyén ti€p

2 g g [y g
N " Tram chuyén ti€p Tram chuyén ti€p
dau cuodi . A o
trung gian dau cuodi

TX : Mdy phat.

RX : May thu.

S : Hé thong du phong

Hinh 1-6: Hé thong truyén din vi ba dudng dai

Tram lip dau cudi v tuyén thu cdc tin hiéu dén hoidc cdc tin hiéu
gdi dén cdc tong dai chuyén ti€p qua cdc thi€t bi ghép kénh. Tram lip diu cudi



binh thudng c6 mot thi€t bi chuyén mach dudng vo tuyén va néu mot mdy phat
hoidc mdy thu bi héng hoic mot duong truyén din bi suy gidm do cic y&u to
bén ngoai, dudng vd tuyén ngay lap tic dudc chuyén téi dudng du phong, dé
tranh sy c6 truyén din. Phuong phdp nay dugc goi 1a hé thong dy phong hé
thdng.

Nhitng dic di€m cia thong tin v tuyé&n cd dinh :

Séng viba 12 mot séng vo tuyén & dai tan tir 1 d&€n 100GHz va cé céc
dic tinh twong ty nhu 4nh sdng. Cédc bing tan § hinh vé trén dudc st dung chd
y&u cho thong tin vd tuyé&n c¢d dinh. Trong d6 tan s6 4, 5, 6 GHz dugc sit dung
khodng cdch dai vi chiing khong bi 4ng hudng bdi mua va c6 thé truyén din tin
hiéu &n dinh trong trudng hop khodng cich dai. Cc bing 11,15GHz dudc st
dung d€ thong tin & khodng cdch trung binh va ngidn hon. Bing 20GHz c6 d6
rong bing 16n nén bing tin nay dudc st dung dé€ truyén cy ly ngin dé€ tranh
4nh hudng cla mua, va bing tdn niy c6 nhiéu nhugc diém trong qué trinh bdo
dudng va xay dung vi vy, ngay nay né khéng con dugc st dung.

Dai vdi khdang cich  DGi vdi khdang cich trung  Pgi véi khdang cich
dai binh va ngin dai

A
v
A
A 4
A

4 10 15 20 GHz

Hinh 1-7 : Nhitng tin s6 dugc s dung trong truyén din séng viba.
1.2 - Théng tin vo tuyén di dong
Phéan loai:

e  Vién thdng cong cong

Thong tin vo tuyén di
dong mat dat

Thong tin vo tuyén
di dong hang hai

Pién thoai vo tuyén di dong
mat dat

Nhin tin vd tuyén

Dién thoai st dung tién xu
Thong tin dién thoai vo tuyén
di dong mit dit don gidn
thong tin s6 liéu vo tuyén di
dong mit di't don gidn

bién thoai khong day

bién thoai vd tuyén
di dong hang hai

Thong tin vd tuyén
di dong hang khong

Pién thoai v tuyé&n dong
mit dat
Nhin tin vo tuyén
Dién thoai st dung tién xu
Thoéng tin di€n thoai vd
tuyé&n di dong mit dat don
gian

thong tin s& liéu vo tuyén
di dong mit di't don gidn
bién thoai khdng day







Thong tin vd tuyén di dong déng mdt vai trd quan trong trong cic
dich vu vién thong. C4c dich vu thdng tin vd tuyén di dong dang dugc phat
trién nhanh chéng va c6 thé phan chia ching thanh cdc dich vu vién thong
cong cdng cho thong tin dung riéng.

e Thong tin dung riéng

Dich vy xa hoi Dich vu st dung chung

e Cic t8 chiic chinh quyén (C4nh e Thong tin dung riéng (taxi, dudng sit,
sat, phong chdng lii lut, quin 1y bdo Chi)}-
giao thong). e V0 tuyén khai thdc don gidn.

e Cdc cong s6 dia phuong (dich vu e Tram Vﬁ/ tuy€n riéng. .
cttu hda, t8 chiic chdng thim e V0 tuyén cd nhan, nghiép du va s
hoa st dung vo tuyén). dung trong dan ching

e Cdc tién ich xa hoi (cdc co sb
cung cAp dién va hoi dot)

Nhitng dic di€m cta hé thong thong tin vo tuyén di dong:

Phai st dung vd tuyén: thong tin giita hai diém cd dinh c6 thé dugc
thuc hién bdi cdc dudng diy truyén din nhung d6i v6i cdc muc tiéu di dong
nhu cdc loai xe va may bay thi phdi st dung thong tin vo tuyén.

K&t hgp nhiéu k§ thuat thong tin khdc nhau: trong thong tin vo tuyén di
dong phai dugc két hgp véi nhau giita cdc hé thong tong dai, hé thong vo tuyén
thi€t bi diu cudi va tat ca cac k¥ thuit d€ gidm kich thudc va trong ludng.

C6 bing tin gidi han: bing tin hién nay st dung & khodng vai chuc
MHz va né thAp hon bing tan thong tin v6 tuyén cd dinh khodng 5S00MHz.

Dic tinh lan truyén séng vd tuyé&n phic tap: c6 thé cé rat nhiéu vat cin
trén dudng truyén séng cé thé 1a cic tdoa nhi, ngon ndi, do mua,... P& dat dudc
thong tin chat lugng cao va dn dinh, trong thong tin vo tuyén di dong st dung
rat nhiéu k¥ thuat d€ lam gidm tap Am trong cdc tin hiéu Am thanh va cic k¥
thuat d€ stra 1561 d€ diéu khién hiéu chinh cédc 16i cla tin hiéu thu dudc.



Tong quan vé thong tin di dong:

Dién thoai vé tuyén di dong dat lién:

Hé théng nay hién dang sit dung bing tin 800MHz va bao gom:

(1) Tram gdc v tuyén phl séng vung phuc vu béan kinh tir 3-5Km (&
thanh phd) 5-15Km (& ngoai d).

(2) Tram diéu khi€n d€ lién k&t mot s tram gbc vao trong mot viing
phuc vu va diéu khi€n tram gdc mdi ngay.

(3) Téng dai thong tin vo tuyén di dong mit dat dung dé chuyén mach
va ndi may dién thoai di dong véi cdc mang dién thoai di dong khdc. Dién
thoai phuc vu hang hdi: st dung bing tin 350MHz va phuc vu cho cdc viing
bién cdch dat lién khodng 50Km. C4c tong dai, tram diéu khi€n dugc lién két
vdi hé thong dién thoai vo tuyé&n di dong mit dit va cdc tong dai dién thoai.

Dich vu nhdn tin:

Nhin tin 12 mot dich vu thong bdo mot ban tin gdy chd ¥ t6i mot ngudi
hay ngudi d6 di xa hodc ving. Dich vu nay c6 thé truyén mdt Am hoic mot s&
chit t6i ngudi mang mot loai mady thu c6 kich thudc nhd. Thong thudng, sau khi
nhin dudc tin nhin ngudi ndy s& nhanh chéng tim mdt may dién thoai gin nhit
dé goi cho ngudi nhdn. Hé thdng nay hién tai s dung biang tan 250MHz.

3. Thong tin vé tinh:
Nguyén 1y cua thong tin vé tinh:

VE TINH
(Tram khdng gian)

Tram mit dat Tram mit dat
1 II

Hinh 1-8: Pudng thong tin vé tinh

Hinh trén trinh bay nguyén ly cta thong tin vé& tinh. Trong d6 mot vé
tinh ¢6 cdc tinh ning thu, phat va khu€ch dai s6ng vd tuyén dudc phéng vao
khong gian trd thanh mot tram thong tin ngoai trdi dit c6 nhiém vu thu séng vo
tuyé&n tir mit dit, khuéch dai ching rdi phat trd vé trdi dat t6i mot tram & miit
dd't khdc. Pudng truyén tif mit di't 1én vé tinh goi l1a dudng 1én, dudng truyén
tif vé tinh xudng mit dat goi 12 dudng xudng. P& trdnh can nhiéu giita dudng
1én va dudng xudng st dung cdc bing tin va séng phin cuc khic nhau. Cé hai



loai vé tinh: vé tinh quy dao va vé tinh dia tinh. V& tinh dia tinh c6 vu diém 1a
vi tri clia n6 khong thay d6i so v6i mit dat, vé tinh nay dugc phéng vao quy
dao & dd cao 36000Km so véi dudng xich dao, thdi gian d€ vé tinh nay quay
mot vong trdi dat1a 24 gio.

Vé tinh thong tin:

Bao gdm céc thiét bi d€ phuc vu cho muc dich thong tin (thi€t bi
chitc ning) va cdc thiét bi chung diing dé trg gitip cho cdc thiét bi chiic ning.
Thiét bi chitc ning bao gdm anten d€ thu séng vo tuyé&n tlf cdc tram mat di't va
thi€t bi chuyén ti€p thong tin d€ bi€n ddi va khuéch dai séng vo tuyén thu rdi
phat xudng mit dat.

Thi€t bi thu bao gdm thi€t bi diéu khién gidm sdt tir xa, cdc bo cdm
bi&n cin thiét d€ diéu khién tinh trang can thi€t cia thi€t bi, hé thong dong co
phdn lyc d€ thay d6i quy dao di chuyén hoic diéu chinh vi tri clia vé tinh.

Céc tram mat dat:

Bao gom cédc phuong tién thong tin trén mit dat sit dung cho thdng tin
vé tinh. C4c phudng tién thong tin vé tinh dugc chia thanh anten, hé théng mdy
phdt va mdy thu, hé thong diéu khién thong tin .

Cic tan sé dugc sit dung cho thong tin vé tinh:

Bing tin Tén bic tinh s dung
2,6/2,5G Bang S St dung cho thong tin v6 tuyén di dong
6/4G Bing C St dung t8t nhit cho thong tin .

St dung cho c4 thdng tin qudc t€ va trong nudc.
14/12G Bing Ky Bi suy hao do mua.

St dung cho thdng tin trong va ngoai nudc
30/20G Bing Ka Suy hao manh do mua.

St dung cho thdéng tin trong nudc.

Cdc bdng tdn sit dung cho thong tin vé tinh.

Pudng 1én: chon bing 6GHz, dudng xudng chon bing 4GHz vi trong
bing tan nay suy hao do mua nhd.

Nhitng dic di€m ctlia thong tin vé tinh:

Thong tin vé tinh c¢6 nhiéu dic di€ém ma cdc tuyén thong tin mit dat
khong c6.

Cdc ddc tinh vat ly:

Vung phuc vu tuong doi rong: n€u ba vé tinh dudc dit & nhitng khodng
cdach déu nhau, trén quy dao tinh cdch trdi dat khodng 36000Km, thi s& hinh
thanh mot mang thong tin ¢6 thé phii séng khip thé gii.



Chi phi truyén din va ting ddng déu clia chit lugng thong tin 12 khong
ddi khong lién quan dén khodng cdch dia 1y giita cdc tram mit dat.

Thi€t 14p nhanh: cdc tuyén thong tin c¢6 thé xAy dung mot ciach don
gidn nhd viéc 1dp dit cdc tram mit dat.

Chdng thdm hoa: do mot vé tinh trong khong gian dudc sit dung nhu
mot tram chuyén ti€p nén tuyén truyén din sé& khong bi 4nh hudng bdi cdc
thién tai trén mit dat.

Céc tuyé&n truyén din c6 thé dugc thi€t 14p dé dang do chi can ldp dit
thi€t bi vd tuyén tai cdc di€m truyén din, cdc di€ém chuyén ti€p va cic diém
thu. Truyén din vo tuyén c6 thé dugc st dung dé thi€t 1ap cdc tuyén truyén
din tam thdi nhu chuyén ti€p truyén hinh.. va d& dang khdi phuc khi hé thong
dién thoai hu hdng.

Phuc vu cho thong tin di dong:

D€ cho mot may dién thoai c¢6 thé di dong nhu dién thoai vo tuyén di
dong mit dat va dién thoai khong diy thi khong thé ding cip d€ ndi t6i tdng
dai dugc. Vi vay thong tin vo tuyén 12 khong thé thi€u dudc ddi vdi thong tin di
dong.

Thong tin cé thé truyén t6i mét s6 di€m khac nhau:

Thong tin v tuyén phi hdp véi viéc phat cing mot thong tin dén mot
s6 di€m khdc nhau trong mot huéng. Thudc tinh nay goi 1a truyén din dong
thdi.

Céc nhugc di€m ciia thong tin v tuyén:

Thong tin vo tuyén lan truyén cdc séng vd tuyén trong khong gian

khong st dung cdc diy cdp nhu thong tin hitu tuyén nhung c6 nhugc di€m sau:
Fading:

Khi séng v tuyén lan truyén trong khi quyén, cong suit thu s& bi gidm
hoidc thay ddi do nhitng thay d6i vé diéu kién khi quyén hodc nhi€u clia mot
vai dudng truyén khic. Néu xay ra Fading dién trudng thu thay d6i 16n va gidm
xudng c6 thé din d&n gidn doan thong tin. Do d6 khi thi€t k& cic thi€t bi cin
phdi xem xét k§ mifc cong sudt phdt va do nhay clia mdy thu.

Suy hao do mua: N&u tin sd vd tuyén 12 10GHz hoic 16n hon thi séng
vd tuyén sé& bi suy hao manh do mua. P& ngin chin sy gidn doan thdng tin vo
tuy&én do mura thi cong suat phdt can phdi ting hodc rit ngin khodng cdch lan
truyén dé bu lai sy suy hao do mua.

Nhiéu v6 tuyén:

Thong tin vd tuyén cé thé sit dung cing mot tin s6 hodc cling mdt tin
s6 nhung khic pha nhau. S6ng vo tuyén cé thé lan rong ra cic huéng khic véi
huéng dich hoic lan ra ngoai huéng dich, do vay c6 thé thu dugc cic séng vo



tuyén khdc ngoai séng do may phat thu gdi d€n. Néu nhu séng vo tuyén bi can
nhiéu manh thi khong thé thu dugc séng vo tuyén cin thi€t vi din d&€n mat
thong tin. Néu § tan sd thdp, séng vd tuyén sé& trdi rong va kha ning x3y ra
nhiéu vo tuyén s& cao. PE ngin chin nhi€u diéu quan trong 12 phai st dung
anten c6 tinh dinh huéng cao va khi thi€t 1ap mot tuyén phdi xem xét cdc diéu
kién & cdc tuy€n thong tin khac.






Chuong 3: SU phdn bo dién 4p AM

S6ng mang chua diéu bi€n c6 thé dudc miéu ti theo
bi€u thiic todn hoc sau:
V. (t) = E. Sin 2xf, t
Trong d6 :  V.(t) 12 dién dp thay ddi theo thdi
gian (Volt).
E. 1a bién d6 dinh cia séng mang
(Volt)
f. 12 tanso séong mang (Hz).
Trong phan trudc ching ta chi chid y dé€n tin hiéu ngd ra
ma tan s6 cla hinh bao AM bing vdi tan s6 tin hiéu di€u bién.
Bién do ctia dang séng AM thay ddi ty 1& v6i bién do cla tin
hiéu di€u bi€n va bién do cuc dai cia séng dudc di€u bién bing
E. + E,.. Vi vay, bién do tc thdi cia dang séng di€u bién dugc
dién td nhu sau:
Vam(t) = [ E. + E,.Sin 27nf,,.t ] x [ Sin 2nf..t ]

2.9a
EFron; d6 : E. + E,.Sin 2nf,.t 1a bién do clda séng mang diéu
bién.

E. l1a bién d6 dinh hinh bao AM
(Volt).

£, 12 tdn s6 cua tin hiéu diéu bién
(Hz)

Néuthay E, =mxE.vao 2.9a,ta dugc:
Van(®) = [ E. + m.E, Sin 2nf,.t | x [ Sin 2=nf..t ]

(2.9b)



Vam(®) = E. Sin 2nf..t [ 1 + Sin 2nrf,.t

(2.9¢)

Trong d6 : 1 + Sin 2nf,,.t = Hiing s6 + Tin hiéu diéu bi€n

E. Sin 2nf..t 1a séng mang chua diéu bién.

(a) /\ /\ | Em
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Hinh 2.4 Phan trim diéu bi€n cda hinh bao AM DSBFC
(a) Tin hiéu diéu bién
(b) S6ng mang chua di€u bién
(c) Dang séng diéu bi€n 50%



(d) Dang séng diéu bién 100%

biéndp V,
A

m.E./2 m.E./2

> (KHz)
flsf fc fusf

Hinh 2.5_ Pho dién 4p clia séng AM DSBFC

Trong biéu thitc 2.9¢, ta nhin thdy ring: Tin hiéu diéu
bi€n bao gdbm mot thanh phan 1a hiing s6 va mot thanh phan la
tin hiéu hinh sin tai tdn s6 tin hiéu diéu bi€n [m. Sin 2xf,,.t ].
Qu4 trinh phan tich sau ddy sé& trinh bay cdch tao ra thanh phan
hiing s6 “1” tir thAnh phan séng mang trong dang séng diéu bién
va c4ch tao ra thanh phan hinh sin tif tan s bién.



K&t hop hai bi€u thitc 2.9b & 2.9¢ , Ta dudc :
Vam(t) = E; Sin 2n.t + [m. Sin 27nf,.t ] X [ E. Sin 2nf..t ]
(2.10)

= E, Sin 2nrf..t - mf" cos [2m (f. + f,).t] + mfc cos [27
(fc - fm)-t]
Trong do :
o E. Sin 2nf..t la tin hi€u s6ng mang.
o + mf" cos [27 (f, - f,,).t] 12 tin hiéu tan s6 bién dudi.

. -mfc cos [2 (f, + f).t] 12 tin hiéu tAn s& bién trén.

Pic diém chung ciia bi€n diéu bién d6 séng mang dai
bién kép ddy di (DSBFC) dudc chi ra trong bi€u thitc (2.10).
Trudc tién, bién dd séng mang sau khi diéu bién ciing gidng nhu
bién do trude khi di€u bi€n. Vi vay, bién d6 clia séng mang
khong 4nh hudng dé€n qud trinh di€u bién.

Bién do clia tin sd bién trén va tan s6 bién dudi phu
thudc vao bién do séng mang 1an hé s6 diéu bi€n. Khi diéu bién
100% thi m = 1, bién do cla tan s bién trén va tan s6 bién dudi
déu biing nhau va bing 1/2 bién dd séng mang (E./2)

Do dé, khi diéu bién 100% thi:
Voo = B + EJ/2 + EJ/2 = 2E, (V)
Vi = E. -E/2 -EJ2 = OV

T mdi quan hé biéu dién & trén va két hop vé6i bi€u
thic (2.10) c6 thé chitng minh ring qué trinh diéu bi€n khong
thé nao vuot qua 100%. Bién @6 dinh cuc dai cia hinh bao AM
Vinax = 2E. va bién dd dinh cuc ti€u clia hinh bao AM Vi, = OV.
M6i quan hé nay dudc vé trén hinh (2.4d). Hinh 2.5 trinh bay
pho dién 4p clia dang séng AM DSBFC. Nhung chi y ring tit
ca cdc gid tri dién 4p déu cho dudi dang dién 4p dinh.



Bi€u thitc (2.10) ciing ¢4 minh hoa m&i quan hé gitra tin
s6 s6ng mang, tAn sd bién trén va tan sd bién dudi. Thanh phan
tan s6 séng mang 12 mot ham di€u hoa hinh sine, tin s6 bién
trén 12 ham “-cosine”, tin s bién dudi 13 ham “+cos”, hinh bao
12 dang séng mo phdng. Tai thdi di€m bit dau cia mdi chu ky
hinh bao AM, séng mang dich pha 90° cho ca tin so bién trén
14n tin s bién dudi, tin sd bién trén va tan sO bién dudi 1éch
pha nhau 180°.

Su phan bo cong suat AM

Trong cdc mach dién ti cong suit tiéu tdn ludn bing
binh phuong dién ap, su phan chia di€én 4p nay dugc thuc hién
bing dién tr§. Nhu vy cdng suit ti€u tén trung binh trén tdi cla
séng mang chua di€u bi€n bing v6i binh phuong dién 4p cla
s6ng mang dugc phan chia bdi dién trd tai. Cong thic todn hoc
clia cdng suit séng mang chua diéu bién 1a:
(0.707)> _ Ec?

R 2R
Trong d6 : P.la cdng sudt séng mang (W)
E. la dién dp dinh ctia séng mang (V)
R 14 dién trd tdi (Ohm)
Cong sudt dai bién trén & dai bién dudi dudc di€n td bing cong
thitc toan hoc sau:

P - 2.11)

(m.E./2)* _(mE,)*

2R 8R (2-12)

Pusb = Plsb =

m.E,

Trong d6 : la dién 4p dinh cda tin sd bién trén & tan sd

bién dudi
P, 12 cOng sud't ddi bién trén (W)
P, 12 cOng suat ddi bién dudi (W)
Thay biéu thitc 2.11 vao 2.12 , Ta dudc :



m® P, (2.13)
4
Tu bi€u thitc (2.13), ta thay ring: Khi hé s diéu bién m = 0 thi
cong suat ddi bién trén va cong suit ddi bién dudi 12 zero &
tong cong suit phdt bing v6i cong suit séng mang.

Cong suit tdng cia dang séng AM thi bing tdng cla cong
suit song mang, cong suat ddi bién trén & dai bién dudi. Cong
thic todn hoc clia cong suit tong ddi véi hinh bao AM DSBFC
la:

Plsb = Pusb =

P,= P, + P, + P. (2.14)
Trong @6 : P, 13 cong suit tdng clia hinh bao AM DSBFC
(W)
P. 12 cOng suit séng mang (W)
P, 12 cOng sudt ddi bién trén (W)
P, 12 cOng suat ddi bién du6i (W)
Thay biéu thitc 2.13 vao biéu thic 2.14, ta dugc:

2 2
m-.P,  m P,

P=P. + Z (2.15)
= (2.16)
. m?>.P A o ot a0
Trong do: 5 ¢ = CoOng suat dai bi€n tong
2
Nén: P, = Pc(l+m7) (2.17)

Tir qué trinh phan tich & trén, cong suit tong c6 thé dudc
xem nhu cdng sudt séng mang, d6i véi cong sudt séng mang
dudc diéu bi€n thi ciing gidng nhu cdng suit séng mang dodi vdi
séng mang chua diéu bién. Nhu vay, diéu nay da chirng minh
dugc ring, cong suit séng mang khong dnh hudng dén qu4 trinh
diéu bi€n. Ciing gidng nhu trén, cong sudt tong clia séng mang



AM 12 tong clia cong sudt séng mang va cdng suit 2 dai bién.
Cong suit tong cda hinh bao AM gia ting theo qud trinh diéu
bién (khi m ting thi P sé& ting theo). Khi diéu bién 100% thi
cOng suit 16n nhdt cia dai bién trén va ddi bién dudi bing nhau
& chi bing 1/4 cong suit song mang.

Mot trong nhitng nhude di€m cda cda phuong phép
truyén AM DSBFC 1a trong thuc t&€ thong tin luén chita nhiéu
dai tan khdc nhau, mic du cdng sudt séng mang khong phai 13
cong suit ton hao. Vi né cho phép st dung nhitng mach diéu
bi&€n don gidn trong mdy thu. Pay ciing 12 wu di€m dic trung cla
phuong phap di€u bién AM DSBFC.

» f(Hz)

flsf fc fu sf

Hinh 2.6 Pho cong suit doi v6i dang séng diéu bi€én AM
DSBFC, khi tin hiéu diéu bién 1a don tin.

Piéu quan trong nhat 13 tai sao phdi st dung phin trim
di€éu bi€n cang cao cang tdt, trong khi van chua chic chin ring
né c6 th€ qud diéu bi€n. Khi m thay doi cong suit séng mang
van ton tai.Tuy nhién, cong suit bién trén gidm ddng ké khi m
gidm tr 1 xudng dén 0.5. Vi cong suit bién dai ti 1& vdi binh



phuong hé sd diéu bi€n. Khi m gidm xudng bing 1/2 thi cdng
suat bién dai gidm xudng bing 1/4 .

Quan hé giita hé s6 diéu bi€n va cong suat chi 1a tuong
doi, bdi vi tdng cong suat truyén di vé co ban chi gdm cong suit
séng mang, nhu vay né c6 dnh hudng khong ding ké dén su
thay doi cud m. Tuy nhién, mot phian cong suit truyén tdi thong
tin cda tin hiéu truyén di thi 4nh hudng rit ddng ké d&n sy thay
ddi cia m.Véi 1y do nay, hé thong DSBFC AM 1ludn duy tri hé
s6 di€u bién giita 0.9 & 0.95 (90% dé€n 95%) thi tin hiéu thong
tin dat dudc bién do cuc dai.



chwong 4: SO DO MACH PIEN PIEU
BIEN AM

Tai mdy phdt ,noi x4y ra qué trinh diéu bi€n bit budc phdi cé
mach dién d€ xdc dinh 12 mdy phdt mifc cao hay mitc thap. Qua trinh
diéu bi€n § phan trudc dude thay bing thinh phin ngd ra ting cudi cling
clia phan phdt, phan trudc cuc thu cud transistor ngd ra ddi véi bd phin
mdy phat ding dén ban din vu di€m cta diéu bi€n mic thap 13 cong suat
tin hiéu thap va yéu cAu dit ra 1a phan trim di€u bi€n phai cao.

Dai v6i diéu bi€n mifc cao thi sy diéu bi€én dugc thay cho phin sau
cua ting cudi, ndi d6 bién dd séng mang dat gid tri cuc dai. Vi vay, yéu
cAu bién do tin hiéu diéu bi€n phdi 16n hon d€ dat dudc phan trim diéu
bi€n t6i da. V6i dicu bi€n mic cao, tin hiéu dudc di¢u bi€n sau cing phai
dugc khuéch dai d€ cung cip cong sud't cho tit cd cdc dai bién. Cong suit
d4i bién phai I6n hon 33% tdng cong suit phat. Nhitng thuin 1gi cia diéu
bién mdc thap 1a dat dugc cong suat cao. Khi tit cd cdc tin hiéu khuéch
dai & tin diéu bi€n phdi 12 khué&ch dai tuyén tinh diéu nay thuc hién dugc
nhung kém hiéu qua.

1.Mach diéu AM mic thap.

Mot tin hiéu nhd khuéch dai hang A dudc bi€u dién trén hinh 2.7a
c6 thé dugc st dung dé diéu bi€n bién 46 AM. Tuy nhién, mach khuéch
dai phdi c6 2 ngd vao. Ngd vao thit nhat 13 tin hiéu séng mang va ngd
vao thit hai 12 tin hiéu diéu bi€n. Hién tai khi khdng c6 tin hiéu diéu bi€n
thi mach hoat dong giong nhu mach khuéch dai tuyén tinh hang A va ngd
ra 12 tin hiéu s6ng mang dudc khuéch dai bdi do 1gi 4p tinh.

Tuy nhién, khi dit tin hiéu diéu bi€n vao mach khué&ch dai hoat
dong khong tuyén tinh va xdy ra qué trinh nhan tin s6 tin hiéu dudc md
td bsi bi€u thitc 2.9a. Trén hinh 2.7a tin hiéu séng mang dugc dua vio
cuyc nén B cda transistor. Tin hiéu di€u bi€n dugc dua vao cuc phat E. Vi
vay, dugc goi 12 mach di€u hgp cuc phat E. Tin hiéu diéu bién thay ddi
theo d6 10i cdia mach khuéch dai dudi dang hinh sin va bing vé6i tin so
ban diu cda tin hiéu diéu bi€n. D6 1gi 4p clia mach diéu hgp cuc phat
dudc minh hoa bing biéu thic todn hoc sau:

Av =Aq (1 + m.Sin2xf, t) (2.18)



Trong d6 :  Av1a hé s6 khuéch dai 4p khi c6 tin hiéu diéu bién.

Aq 12 hé s6 khuéch dai 4p tinh (khong cé tin hiéu diéu
bi€n)

Sin2nft thay ddi tir gid tri cuc dai +1 d€n gid tri cyc ti€u -1
cho nén biéu thitc 2.18 dugc vi€t lai nhu sau :

Av=Aq (1 £ m) (2.19)
Trong d6: m la hé s& diéu bién, khi diéu bi€n 100% thi m =1.
Nén Aymax) =2Aq
Ayminy =0V

Hinh 2.7b vé& dang séng ra clia hinh 2.7a, tin hiéu diéu bi€n dua
vao mach thong qua bi€n 4p T, téi cyc phét clia Q, va séng mang V. dudc
dua truc ti€p vao cuc nén B. Tin hiéu diéu bién s& diéu khién mach trén
hoat dong & hai trang thdi dan bdo hoa va ngung din. Cho nén, can thiét
phai tao ra su khuéch dai phi tuyén khi xdy ra qud trinh diéu bi&€n. Tu
dién C, c6 nhiém vu 1a di chuyén tin s& tin hiéu diéu bié€n tir dang séng
AM ra. Vi vy sinh ra bao hinh AM d6i xting tai V.

Vee=30VDC
R1 Re C2
Vout
o | Re
4) I Q
Ve T R2 H R C3
a T1
Vin

(a)

Tin hiéu diéu bi€n

Hinh bao AM

DSBFC Vout t
t7 v Iy 1rrtr1rvr v rrg]




Hinh 2.7 : (a) Mach diéu hop cuc phat dung 1 trasistor.
(b) Dang séng ngd ra ctia mach.

V6i mach diéu hdp cuc phdt, bién dd tin hiéu ngd ra phu thudc vao
tin hiéu séng mang ngd vao va do 1di 4p cia mach khuéch dai. Hé s&
di€u bi€n hoan toan phu thudc vao bién do clia tin hiéu di€u bién. Nhitng
vu diém chinh ctia mach diéu hgp cuc phdt 1a mach hoat dong & ché& do
A, ma & ch& do nay thi hé s khuéch dai khong cao. Mach diéu hop cuc
phat ciing c6 nhugc diém 12 tiéu thu cong sudt 16n & dang séng ngd ra.



2. Mach diéu bién AM céng suit trung binh:

M4y phiat AM cOng suit trung binh va cao bi han ché bdi viéc sir
dung dén chin khong, d6 13 nhitng linh kién thu dong. Tuy nhién ké tir
gitta nim 1970, mdy phdt sit dung linh kién bdn din dugc dwa vao st
dung, tr d6 cong suit ra dugc nidng cao dén hang ngan Watts. Nhitng
thi€t bi nay din din dugc cdi ti€n bing cdch thay thé nhitng mach khué&ch
dai cong sud't song song v§i viéc phdi hgp pha cla tin hiéu ngd ra.

Hinh 2-8a trinh bay sd dd nguyén 1y cda mach diéu bi€n AM cong
sudt trung binh ding 1 transistor. Qud trinh diéu bi€n dudc thuc hién tai
cuc thu 13 thanh phan tin hiéu ra cda transistor. Nhu vay, néu diy I3 tang
lam viéc cudi ciing clia mdy phdt thi d6 13 diéu bi€n mic cao (khong c6
s khuéch dai cong sui't diéu bi€n va Anten).

Pé mach lam viéc c6 hiéu qua, dat cong suit cao. Mach diéu bién
AM coOng sudt trung binh va cao thudong hoat dong & ch€ do C. Do dé
cong suat thuc t€ cda mach cé thé dat hon 80%. So @4 mach dién 2.8a 1a
mach khué&ch dai ch€ do C vdi hai ngd vao: Ngd vao séng mang (V) va
ngd vao tin hiéu diéu bi€n don tAn (Vi) yee
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Hinh 2.8 : Mach diéu bi€n AM cdng suit trung binh diing 1 transistor.
(a) Sd dd nguyén ly.
(b) Dang séng cuc thu khi khdng c6 tin hiéu diéu
bién.
(c) Dang séng cuc thu khi c6 tin hiéu diéu bién

Vi transistor phan cuc & ch&é do C nén hoat dong khong tuyén tinh
va ¢6 khd ning mach ciing tron khong tuyén tinh. Mach nay dudc goi 1a
mach diéu hop cyc thu (C) bdi tin hiéu diéu bi€n dugc dua truc ti€p vao
cuc thu C. RFC 12 cudn cdn tin s6 séng vd tuyén, né hoat dong nhu sau:
H3 mach ddi v6i thanh phan DC ddng thdi ngdn mach ddi véi tin s RF.
Cho nén, RFC ngin cidch ngudn cung cAp DC giita séng mang cao tin véi
tan so bién, trong khi d6 vin cho phép tin hiéu tan s& thap dicu bi€n tai
cuc thu cda Q,.

Hoat dong ctia mach dién nhu sau:

Khi bién do cia séng mang vudt qua hang rao th€ cia moi ndi B
(khodng 0,7V ddi v6i transistor silic) Q, dan va sinh ra dong cuc thu .
Khi bién do tin hiéu séng mang gidm xudéng nhé hon 0,7V Q, ngung dan,
dong cuc thu bié€n m4t. Thong thudng Q, ngit din § hai trang thdi: Trang
thdi din bio hoa v ngung din dudc diéu khi€n bdi tin hiéu séng mang,



dong cuc thu chay qua ludn nhd 180° chu ky ctia séng mang va hoat dong
& ch& @6 C. Mdi chu ky ciia séng mang, Q, dan trd lai ngay lap titc va cho
phép dong cuc thu chdy qua trong thdi gian ngin sinh ra dang séng Am tai
cuc thu C. Dang s6ng dong cuc thu va di€n ap dudc v€ trén hinh 2.8b.
Dang séng dién 4p cuc thu lip lai gidng nhu 1/2 dang séng clia tin hiéu
chinh lvu véi tin s6 cd ban bing f..

Khi tin hiéu dudc duwa vio cyc C mdt cdch lién tuc v6i ngudn
cung cAp DC 4m va duong (£V.). Dang séng vé& trén hinh 2.8c¢ dudgc tao
ra khi bién dd cuc dai cda tin hiéu diéu bi€n bing Vce. N6 c6 thé dugc
xem nhu dang séng cia dién 4p ra dao dong tir gid tri cuc dai 2V, dén
OV (Vcgsa = OV). Su thay ddi dién dp dinh & cuc thu dén gia tri bing V..
Mot 1an nita dang séng bing dang séng clia tin hiéu séng mang ching luu
dudc chong 1&n tin hiéu thdng tin tin s thap.

Bdi vi, Q; hoat dong khong tuyén tinh, nén dang séng & cuc thu
clia Q, chia hai tdn s6 ngd vao ban dau( f. va f,,) tdng va hiéu tan s6 cla
ching 1a f, + f,,. Vi dang séng ngd ra ciing chita nhitng ham diéu hoa tin
s6 cao hon va nhitng thanh phan bi€n diéu tuong hd dudc giGi han lai £, =
f. trudc khi phat di.

Mot mach dién thuc t€ hon phét cong suit trung binh, tin hiéu diéu
bién AM DSBC dugc vé trén hinh 2-9a va dic tuyén dang séng vé trén
hinh 2.9b. mach dién nay ciing 12 mach diéu hgp cuc thu C véi bién do
dinh cyc dai cla tin hiéu di€u bi€n Ve = Vee

Hoat dong ctia mach ciling tudng tu nhu mach don bién hinh 2.8a
ngoai trir ¢6 thém mach cdng hudng L,C; tai cuc thu cia Q;. Bdi vi
transistor hoat dong & trang th4i bdo hoa va ngung din, dong cuc thu
khong phu thudc vao dién dp diéu khién & cuc nén B. Pién 4p cda mach
ting 1én thong qua mach cong hudng dugc xdc dinh bdi thanh phan AC
clia dong cuc thu, gdy nén tinh chit tré cia mach cdng hudng tai tAn sd
cong hudng. Véi su phu thudc vao chit lugng cla cudn diy, dang séng
cda tin hiéu séng mang da dugc diéu bi€n va dong cuc thu ciing gidng
nhu & phan trudc.

Dién 4p ra l1a tin hieu AM DSBFC d6i xitng véi dién 4p trung binh
12 OV, bién @6 dinh cuc dai duong 13 2V, bién d6 dinh 4m cuc ti€u 1a -
2V.. Ban ki duong cia séng ra dudc tao ra trong mach cdng hudng bai
hiéu tng “Flywheel”. Khi Q, dan, tu C, nap d€n gid tri V. + Vy, (gid tri



cuc dai 1a 2V,). Khi Q, ngung dan tu C, xa dién thong qua cudn L,. Khi
L, x4 C, nap dén gid tri cuc ti€u 1a -2V... Qud trinh trén tao ra ban ky
duong clia bao hinh AM . Tan s6 cdng hudng cda mach cdng hudng bing
tan s6 s6ng mang va bing thong cé gid tri tir f, - f,, d&n f. + f,,. Thong
thudng tin hiéu diéu bi€n 12 mdt ham diéu hoa. Khi phin trim diéu bién
dat 100% thi bién d6 dinh cda tin hiéu diéu bi&n bing V..

C4u tao chung ctia mach dudc biéu dién trén hinh 2-9a. R 12 dién
trd phan cuc cho Q;, R; va R;1a dang mach ghim dé tao nén su phan cuc
trong mdi ndi véi hang rao thé cia transistor xdc dinh dién 4p m§ cla Q,.
Thong thudng Q, dugc phan cuc sao cho chi din trong ban ky duong clia
dién dp song song. Su phin cuc nay tao ra dang séng dong cuc thu nho va
nang cao hiéu suit ctia mach khuéch dai hang C.

C3 1a tu dién lién lac, n6é ngin mach ddi vdi tan s6 tin hiéu di€u
bi€n va ngin tin hiéu thdng tin vao ngudn cung cip DC. Cy. 12 tu din tin
hiéu tir cuc nén dé€n cuc thu cia Q,. Tai tan s6 vo tuyé&n, nhitng tu din tin
hiéu nhd va trong transistor 13 rt quan trong. Néu dung tich ctia tu Cy, du
16n thi tin hiéu cuc thu c6 thé dudc phdn hdi vé cuc nén cda Q; vdi bién
do vira dd 16n d€ Q, bit dau dao dong. Cho nén mot tin hiéu biing nhau
v& bién d6 ciing nhu tin s6 va 1&éch pha nhau 180° s& phan hdi vé cuc nén
clia Q, hoic 1a trung hoa giita cuc clia dién dung phi hodi. Cy 12 tu dién
trung hoa. Nhiém vu clia né 1a dé€ tao dudng phan hoi cho tin hiéu cé bién
dd va tan sd bing nhau nhung 1éch pha vdi ngd ra 180° dudc phdn hdi vé
thong qua Cy..

C4 1a tu dién lién lac RF hoat dong ctia né ciing tuong tu nhu tu
Cs, tai tin sd séng mang C; Xxem nhu ngin mach ngin “séng mang rd”
vao ngudn cung cip di€u chinh hoat dong mach di€u bi€n tin hiéu va
dudc phan bo khip trén mdy phdt.  Vee
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Hinh 2-9 : Mach diéu bi€n AM DSBFC cong suit trung binh diing
transistor
(a) So d6 nguyén ly.
(b) Dang s6ng trén cyc thu va ngo ra.
3. Mach diéu hop dong thoi cuc nén va cuc thu
Mach diéu hop cuc thu tao ra nhiéu bao hinh AM cling mdt lic hon
mach diéu hgp cuc thu cdng suit cao. Tuy nhién mach diéu hgp cuc thu
doi hdi tin hiéu diéu bi&€n phai c¢6 bién dd 16n hon va né khong dat dugc
ddy dd trang thdi din bdo hoa va ngung din doi v6i dao dong dién dp
ngd ra. Cho nén khong thé dat dugc hé so diéu bién 100%. Vi vay, dé dat



dudc sy diéu bi€n ddi xing, hoat dong c6 hiéu qua véi hinh bao cuc dai,
cong suit ra 16n hon va yéu ciu cong sudt diéu khién tin hiéu diéu bi€n
cang thap cang tot, mach diéu hop cuc phdt va cuc thu dude sit dung dong
thdi.

% Hoat dong ctia mach nhu sau:
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Hinh 2-10 : Mach diéu bi€n AM cong suit cao dung transistor

Hinh 2-10 trinh by mach diéu bi€n AM si dung c4 hai mach diéu
hop cuc thu va mach di€u hop cuc phat. Tin hiéu diéu bién ciing dua vao
cyc thu ctia mach diéu bién ddy kéo Q, va Qs, sau d6 dua dén cuc thu dé
diéu khi€n mach khuéch dai, xdy ra diéu bi€n cuc thu tai Q,. Nhu vay tin
hiéu séng mang & cuc nén clia Q, va Qs san sang dudc diéu bi€n va cong
sudt diéu bién tin hiéu c6 thé bi gidm. Mach di€u bién ciing khong yéu
cau hoat dong trén toan bod dic tuyén cia né dé dat dugc phan trim diéu
bi€n 100%.

4. Mach diéu bién AM sit dung vi mach to hop tuyén tinh



Mach t8 hop tuyén tinh cé chiic ning cda mdt may phdt tin hiéu,
chi bd tri mot loai linh kién 13 transistor va FET 12 mot loai transistor
trudng dudc st dung dé€ khuéch dai tin hiéu. FET c¢é dang dic tuyén Iy
tudng rat phit hgp d€ phat séng AM. Mach t6 hop khong giong nhu nhitng
phé6 ban riéng biét clia ching, dong dién, do 1gi 4p, sy bién thién nhiét dd
c6 thé hoan toan hop 1y.

Mach t6 hgp tuyén tinh bi€n diéu AM cé hé s6 6n dinh cao, dic
tinh diéu bi€n d6i xdng, kich thuSc mach nhdé hon, thanh phan loai trir
nhiét do t6t hon, don gidn trong qua trinh thi€t k& tinh todn va dé dang
tim hu hdng. Piéu bat 1di cda mach 13 cong suit ra thip, khodng tin sd c6
thé€ hoat dong dudc tuong ddi hep.

AM Input ___ L. XR- 16
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3 i Mach 14
Mult Out | nhian &
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—— . o
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(a)
. AM Input: Ngé vao AM 1,5
. OR-Out: Ngo ra OR. av AV
° Mult Out: Ng6 ra da bi lam cam. < > <
. Timing Capacitor: Tu dién dinh
thoi. 1,0
. Timing Resistor: Dién tr§ dinh
thoi.
. Symmetry adj: Piéu chinh mach 0,5
nhan bén trong.
. Waveform: Dang séng. 0
. Sync Output: Ngd ra dong bo.
. Bypass : Phian cuc. (b)

. FSK Input: Ngd vao FSK.



Hinh 2.11 : XR 2206
(a) So d6 khoi
(b) Pic tuyén dién dp vao
_ra.

XR 2206 12 mdy phdt tin hiéu don khdoi rat phi hgp vdi dang séng
di€u bi€n bién do. Hinh 2-11a vé dang so d6 khdi cia XR 2206 né bao
gdm 4 khdi co ban: khdi dao dong diéu khién bing dién 4p VCO, mach
nhan dang analog, khdi nin dang hinh sin, khoi khu€ch dai dém do 1gi 4p
va bo dong dong ngit.

Tan s6 dao dong cia mach VCO (f,) dugc xdc dinh bdi tu dién dinh
thdi bén ngoai (C;) qua chéin (5) va (6) v6i dién trd dinh thoi (R;) lién lac
gitta chian (7) va (8) trong d6 chan (7) hodc chan (8) dugc xdc dinh muc
dién 4p chin (9). N€u chan (9) dugc md thong hoidc dudc nhian dién 4p
bén ngoai > 32V thi chan (7) dugc chon. N&u dién 4p chan 9 < 1V thi
chan (8) dudc chon, tin s& dao dong dudc x4c dinh bdi:
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Hinh 2-12: Mach diéu bi€n AM diing vi mach t6 hdp tuyén tinh

Bién d6 dién 4p ra chan 2 c6 thé dugc diéu bi€n bing cach phin
cuc DC va tin hiéu diéu bién dugc dua d€n chan 1. Hinh 2-11b biu dién
bién d6 ra chuin ddi véi phan cuc DC. Ngb ra chuidn cia mot dic tuyén
dat dé€n gid tri dién 4p ra cuc dai. Gia tri chudn ctia 1/2 dic tuyén dat
dudc khi dién 4p ra bing 1/2 gid tri dién 4p cuc dai. Gid tri chudn OV clia
dic tuyé&n khi khong c6 tin hiéu ra.

Hinh trén bi€u dién sy dao dong tuyén tinh cda bién do ra véi dién
4p phan cuc ngd vao bing 4V( V*/2). Khi 4p vao bang V*/2 thi bién do ra
dat khong Volt. Khi 4p vao > 4V hodc < V'/2 thi bién d0 ra dat cyc dai.

Hinh 2-12 trinh bay s6 dd nguyén ly ctia mach diéu bién AM 5
hgp tuyé&n tinh stt dung XR-2206. Tan s& ngd ra clia mach VCO 1a tin s6
séng mang. Tin hiéu diéu bi€n va dién 4p phan cuc dudc dua vao mach
nhan bén trong thdong qua chan 1. Tin hiéu diéu bi&€n trdn vdi tin hiéu
VCO tao ra dang séng AM tai Vout. Dang séng ngd ra la hinh bao AM
doi xing chita séng mang, tan s6 bién trén va tan s6 bién dudi.



Chuong 5: KHAO SAT MAY PHAT
AM

1 - Mdy phdt AM miic thdp
Hinh vé 2-13 vé dang so dd khdoi clia mdy phit AM
DSBFC mifc thap. Khi ching ta truyén giong néi con ngudi hoic
am nhac, d6 12 ngudn gdc clia tin hiéu diéu bi€n. Mot cich tdng
quit, n6 12 mot bd chuyén d6i Am thanh nhu 12 microphone,
bang tir dia CD, mdy hat dia.

Mach tién khuéch dai phdi c6 do tuwong d6i nhay cao, dé 1a
mach khu€ch dai dién 4p tuyén tinh hang A, véi trd khdng ngd
vao cao. Chitc ning clia mach ti€n khuéch dai 1a ting bién dd
clia ngudn tin hiéu thong tin ban diu d&én mic cé thé st dung
dugc, trong khi d6 lai ph4t sinh nhiéu vo tuyén rdt nhé khong
ddng k& dong thdi phai khic phuc nhiéu nhiét d6 sao cho cang
nhé cang tdt. Mach di€u khién tin hiéu diéu bi€n ciing 12 mach
khu€ch dai tuyén tinh, mach khué€ch dai tin hiéu thong tin don
gidn nhung chi c6 thé diéu khi€n dudc mach diéu bién.

Mach dao ddng tao séng mang RF cé thé 12 mach dao
dong config. FCC thudng yéu cAu mdy phdt phdi that chinh xéc
va d6 6n dinh cao. Do d6 thudng sit dung thach anh d€ tao dao
dong trong mach dién. Mach khuéch dai dém c6 hé s6 khuéch
dai that thap 12 mach khuéch dai tuyé&n tinh, ngd vao c6 tong trd
cao. Chiic ndng ctia mach 1a cdch ly mach dao dong v6i mach
khu€ch dai cong suit cao.
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Hinh 2.13 : SJ d6 khdi clia mdy
phiat AM DSBFC miic thap.

Mach dém cung cAp mot tdi ¢d dinh t6i mach dao dong,
mach dém gidp 1am gidm sy bi€n thién tin sd cla tin hiéu.
Mach ghép cuc phit hoic mach t6 hop op amp thudng dudc st
dung trong mach dém.

Mach diéu bi€n c6 thé st dung mach diéu hop cuc phat
va cuc thu. Mach khé&ch cong suat titc thdi va mach khuéch dai
cong suit ting cudi cung 12 mach khuéch dai tuyé&n tinh hang A
hoic mach khuéch dai diy kéo hang B.

Mach nay thudng yéu cau st dung d6i v6i mdy phit AM
muc thap d€ duy tri sy ddi xng trong hinh bao AM. Hé thong
Antena phdi thich ¢ng vdi tong trd ra cia mach khé&ch dai cong
sudt ting sau cung d€ dwa dén dudng truyén va Antena. Mdy
phiat AM mifc thap trinh bay trén hinh 2.13 dudc st dung rong
rdi nhitng hé thong phat cong suit thAp. Nhitng hé thdng ph4t



cong suat thAp nhu 12 hé thdng lién lac vd tuyén, remote diéu
khi€n, mdy bo dam khodng cdch gan.

2. May phdat AM miic cao.

Hinh 2.14 trinh bay sd do khdi cda may phat AM DSBFC
muc cao. Tin hiéu di€u bi€n ciing dudc xit 1y twong ty nhu trong
mdy phdt AM muc thdp, ngoai trit c6 thém mach khéch dai cong
suit. D1 v6i may phat AM mic cao, cong suit clia tin hiéu di€u
bi&€n phdi cao hon trong mdy phdy phdt AM 16n dé x4y ra diéu
bién. Thong thudng tin hiéu di€u bi€n phii c6 bién do that cao
dé dat dugc phan tram diéu bi€n 12 100%.
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Hinh 2.14 : $0 d6 khdi|ciia mdy phdtt AM DSBFC miic cao.
Mach dao dong tao séng mang RF, ciing dugc két hdp v6i mach
dém va bo kich thich séng mang gidng nhu trong mdy phiat AM
mitc thap. Tuy nhién, mdy phdt mifc cao, séng mang RF phdi
dudc khuéch dai cong suat trude khi dén tang diéu bi€n va mach
khuéch dai cong suit sau cung. Thong thudng, mach diéu bién
tong quat § dang cuc mang chung hoic mach diéu hgp cuc thu
stt dung mach khuéch dai hang C.

D6i véi may phat AM mifc cao, mach di€u bi€n cé 3 chic
niang chinh: P6 13 cung cAp mach dién cin thi€t d€ xdy ra diéu



bi€n, mach khé&ch dai cong suit sau cling (mach khuéch dai
hang C), toc d6 chuyén mach cao.

B6 chuyén d6i c6 nhiém vu 1a chuyén tin hiéu thong tin
tan sd thap sang tin hiéu séng mang tan sd cao dé bic xa tai
Antena va truyén trong khdng gian ty do.



Chuong7: MAY THU AM

C6 hai may thu tiéu biéu: Nhit quan va khong nhat quin. Pdi loai may
thu nhi't qudn hay dong bo. Tan s6 phét ra tai may thu va st dung mach gidi
diéu bi€n phdi dong bd véi tan s6 dao dong tai may phat (mdy thu phdi tdi tao
lai dugc séng mang va phdi dong bd véi mdy phat). PGi mdy thu khong nhit
qudn hay khong ddng bd, tAn s phdt ra tai mdy thu hodc tin s6 st dung d€ gidi
diéu bi€n hoan toan phu thudc vio tin s§ séng mang cda may phat. Sy tich
séng khong dong bo thudng dudc goi 12 tdch séng hinh bao bdi vi tin hiéu thong
tin dudgc khoi phuc lai tir dang séng thu dugc bing cdch tdch dang cia hinh bao
dugc diéu bién.

1. M4y thu diéu hudng tan so RF:

Midy thu diéu hudng tan s& vo tuyén (TRF) 12 mdt trong nhitng loai
mdy thu AM ra ddi s6m nhat. Ngay nay, c¢6 1& may thu TRF dugc thi€t k& don
gidn nhAt trong tat cd cdc mdy thu vd tuyén. Tuy nhién chiing ciing c¢é nhitng
khuyét di€m riéng 13 bi gidi han bdi viéc st dung mach khuéch dai dic biét
ctia ching.

Hinh 3-3 trinh bay so dd khdi cia mdy thu TRF 3 ting bao gdm: Tang
RF, ting tich séng va ting 4m thanh. Mot cdch tdng quat, hai hodc ba ting
khué&ch dai RF dugc yéu cAu dé€ mach loc va mach khuéch dai tin hiéu thu dugc
dé&n mic vira di d€ diéu khién ting tich séng. Mach tich séng chuyén d6i truc
ti€p tin hiéu RF thanh tin hiéu thdng tin va ting audio khué&ch dai tin hiéu
thong tin d€n mitc ¢ thé st dung dugc.

Mic du mdy thu TRF don gidn vd c¢6 dd nhay tuong ddi cao nhung
chiing c6 3 di€ém bat Idi 16 rét 13 han ché& khong st dung kénh don, hé s& KP
tan thdp. Nhung bat 1gi chinh 13 bing thong khong phit hgp va cé nhitng thay
ddi so v6i tin so trung tAm. Khi diéu chinh dai vudt qud khodng rong clia tan s&
vao, diéu ndy giy ra hién tugng goi 12 hiéu ng da tai tin s6 radio. Dong dién
bi gidi han d&€n viing ngoai cling clia day din. Nhu vdy tin s s& cao hon, tiét
dién anh hudng nhd hon va dién trd 16n hon.
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Hinh 3.3 : So d6 khdi cia mdy thu diéu hudng tan s6 RF khong ddong bo

Cudi cung hé s6 pham chit (Q = X,/ R) clia mach tuong d&i dn dinh.
Khi vudt qua khodng tin s lam bing thong gia ting cling vdi tin s6. K&t qua
12 d6 10i ngd vao mach loc thay d6i vudt qud ving tin sd vao. Néu bing thong
dit & mot gid tri thich hgp d6i vé6i tin hiéu RF tan s& thadp, nhung né sé thira ddi
vdi tan s6 cao.

Diéu bat 1gi thit hai cda mdy thu TRF 13 chinh 13 tinh khong &n dinh bdi
vi phin 16n mach khuéch dai RF dugc diéu hudng cling vé6i tin sd trong mach
dao dong. Piéu nay c6 thé dugc gidm di mot it biing cach diéu chinh tirng mach
khué&ch dai. D€ su sai 1éch tin s6 kém di, su thay ddi bién trén hoic bién dudgi
s& phll hop vdi tan so trung tAim. K§ thuit nay goi 12 cdng hudng l&ch.

B4t 1gi thit ba cia mdy thu TRF I3 do 16i cda né khong déu nhau trén
dai tAn s& qud rong. B&i vi,ty s6 L/C cud bi€n 4p ty ngdu chita mach khuéch
dai RF.

V6i sy phdt tri€n clia mdy thu d6i tan, may thu TRF chi con dudc si dung cho
nhitng muc dich dic bi€t nhu mdy thu dai doc lap, vi vay n6 khong dugc dua
ra phan tich.

% VD 3-2: Mot mdy thu ddi séng thuong mai AM (535KHz dén 1605
KHz) véi 1 ngd vao mach loc c6 hé s6 pham chat 13 54. Hiy xdc dinh bing
thong & 2 diu thap va cao phd tin RF.

Giai:

Bing thong tai tin s6 thAp nhit ciia phd AM dudc xdc dinh quanh tan

s6 séng mang 540 KHz

f  540KH:z

B= 5_ 5—4=10KHZ



Bing thong tai tAn s6 cao nhit ctia phd AM dugc xdc dinh xung quanh
tan s6 séng mang 1600 KHz.

p=Lf = LOOORHZ sy
0 54

Bing thong 3dB tai tan s& thap nhit cda phd AM chinh x4c 13 10KHz,
day 12 mot gid tri phut hgp. Tuy nhién, bing thong tai tin sd cao nhit hau hét 1a
30 KHz g4p 3 1an d6 rong bing thong chuan. Thudng khi diéu chinh dai tai tin
s6 cao nhit cia phd tin so thi 3 dai ¢ thé thu dugc cling mot lic.

Pé dat dudc bing thong 10KHz tai tin sd cao nhat ciia phd thi Q = 160
1a dat yéu cau (1600 KHz / 10KHz) v6i Q = 160 thi bing thong tai tan s& thap
nhat la:

540
B—160 = 3375 Hz

TAt nhién gi4 tri nay ciing dudc chon bdi vi né xap xi biing 2 d&€n 3 1an
bang thong cua tin hiéu thong tin.

2. M4y thu ddi tan:

DPé€ khic phuc tinh chon lya khong ddng déu ctiia TRF, may thu ddi tin
s6 ra ddi vao cudi chién tranh thé gidi thu nhat. Mic du chat lugng cia may doi
tan dugc cai ti€n rat ding k&, song ké tir 1an thiét k& ddu tién hinh dang cd ban
cda n6 khong thay doi nhiéu va ngay nay né van dudc st dung rong rii trong
nhitng dich vu thong tin v tuyén. M4y thu ddi tin dugc ton tai d€n ngay nay
va hiéu sudt khu€ch dai ctia n6 cé dic tuyén dd nhay va tinh chon t6t hon
nhitng mdy thu khéc.
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Tang khuéch
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Hinh 3.4 : Sd @6 khdi clia mdy thu d6i tAin AM.

Sy phdch tan s& c¢6 nghia 1a tron 2 tin s& véi nhau bing 1 mach dién
khong tuyén tinh hoic chuyén ddi tin s6 nay sang tin s6 khic sit dung mach
tron khong tuyén tinh. So d6 khdi ctia mdy thu ddi tin khong dong bo dudc
trinh bay trén hinh 3-4. Mdy thu ddi tin co bdn c¢6 5 phan sau: Tang RF, ting
tron/chuyén ddi, tang IF, ting tich séng 4m thanh va ting khuéch dai cong
sudt Am thanh.

% Khoi RF:

Khdi RF tong quit bao gdm khdi tién Iya chon va ting khuéch dai RF.
Ching c6 thé 12 mach dién rJi hoic 12 mach dién t8 hop.

Mach tién lya chon ¢é nhiém vu 12 diéu chinh bing thong ctia mach loc
bing cich di€u hudng tin so trung tAm thay ddi cho phii hgp vdi séng mang.
Muc dich chinh ctia mach tién khuéch dai l1a cung cip bing thong vira dd dé
loaj bé nhitng tin s§ cao vo ich. Nhitng tan s6 Radio v6 ich nay dudc goi la tan
s6 4nh tai ngd vao clia mdy thu. Mach tién khué&ch dai ciing 1am gidm bing
thong ti€ng 6n trong mdy thu va tao budc khdi diu thuin 1gi 1am gidm toan bo
bing thong clia mdy thu d&n gid tri bing thong nhd nhit d€ cho tin hiéu thong
tin truyén qua.

Mach khuéch dai RF xdc dinh dd nhay clia mdy thu. B&i vi mach
khué&ch dai RF 1a tang hoat dong diu tién khi ti€p xidc véi tin hidu thu dugc, né
12 nguyén nhan giy ra nhiéu. Nhu vay, thong s6 can thi€t phdi xdc dinh 13 hé
s6 nhiéu cia mdy thu.

Modt mdy thu cé thé c6 1 hay nhiéu mach khuéch dai RF hoic khong c6
mach khué€cg dai RF . Piéu d6 hoan toan phu thudc vao do nhay clia mdy.
Mach khué&ch dai RF trong mdy thu ddi tAn c6 nhitng dic di€ém sau:

Hé s6 khuéch dai 16n hon nén dd nhay cao hon.
Cai ti€n viéc loai bd tan sd dnh

Ty s6 S /N (Signal / noise ) 16n hon

b4 nhay cao hon .

% Khéi tron / chuyén déi.

Khdi tron / chuyén ddi bao gdm ting dao dong tao séng Radio hay
thudng goi 1a dao dong noi. Tang ndy dudc goi 1a ting tich séng diu tién.
Mach dao dong ndi thudng yéu cau tinh n dinh va dd chinh xdc cao.



Tang tron dudc ciu tao bdi nhitng linh kién phi tuy&én. Muc dich cia
n6 1a chuyén d6i tin s6 Radio sang tn so trung tin (IF). Sy phach tin s6 c¢6 thé
thay th&€ cho mach tron. Mic di tin s6 séng mang va tin s bién trén dudc
chuyén tir tin s& RF sang tin s trung tan IF nhung dang cta hinh bao AM vin
giéng nhau. Vi vy, tin hiéu thong tin ban diu nhin dugc sé& chira hinh bao
khong bi thay d6i. Pay 1a diéu quan trong cAn chii y, mic di séng mang, tin s&
bién trén & tan s6 bién dudi bi thay ddi tAn s&, nhung bing thong vin khong
ddi trong qué trinh phach tan s&. Thong thudng tan sd trung tan dudc st dung
nhiéu nha't trong mdy thu AM 1a 455 Khz.

% Khéi trung tan IF:

Khoi IF bao gdm nhiéu mach khuéch dai trung tin va mach loc dai
thdng, nén thudng dudc goi 1a IF strip. Hiu hét hé s6 khuéch dai va do nhay
clia may thu dat dudc trong tan IF. Tan s6 trung tAm va bing thong cla khdi IF
1a ¢ dinh

TAn sd trung tin IF ludén dugc chon thdp hon tin s& RF, vi mach
khuéch dai tan s6 thap dé thuc hién hon va kinh t&€ hon mach khuéch dai tin
hiéu tan sd cao. Mach khuéch dai tin s6 thap IF ciing it bi dao ddng hon mach
khué&ch dai RF. Cho nén, né khong thong dung khi trong mdy thu st dung dén 5
hodc 6 tang khué&ch dai IF ma chi c6 1 mach khué€ch dai RF hoic khong c6
mach khué&ch dai RF.

“Khoi tach song :

Chitc ning ctia khdi tich séng 12 chuyén d6i tin hiéu RF trd lai dang
tin hiéu thdng tin ban dau. Khdi tich séng con dugc goi 1a mach tich séng Am
thanh hodc 1a mach tich s6ng tht 2 trong may thu thanh, vi tin hi€¢u thong tin
thudc ddy tan Am thanh. Mach tich séng don gidn nhat 12 ding mot diode hoic
mach phic hdp diing vong khéa pha hoic mach gidi di€u bién cin bing.

%Khoi Am thanh:

Khoi Am thanh bao gdm tang khuéch dai 4m thanh va mot hoic nhiéu
loa. S& mach khuéch dai dugc dung phu thudc vao cong sudt tin hiéu dm
thanh.

“Hoat dong ctia khoi Am thanh:

Trong sudt qud trinh gidi diéu bi€n clia mdy thu ddi tin, tin hiu thu
dudc chita 2 hay nhi€u tin s6 chuyén ddi. Trudc tién, RF dudc chuyén ddi
thanh IF, sau d6 IF dugc chuyén thanh tin hiéu thong tin. Tin hiéu RF & IF 1a
mot hé thdng hoan toan phu thudc vao nhau va thudng bi sai 1éch vi ching
khong chi ra mot khodng tan s6 riéng biét can thiét.

Vi du, RF ciia ddi truyén thanh thuong mai AM la dai tan so giita
535Khz & 1605 Khz v tin hiéu IF c6 khodng tan s& tir 450 Khz dén 460 Khz.



M4y thu séng phat thanh thuong mai FM, tin s& trung tan c6 thé 1én dén
107MHz. Tan s& trung tin nay con cao hon tin s& RF ciia bing séng AM.

Mot cdch don gidn, tAn sd trung tin dudc zem 13 nhitng tan s6 dudc sl
dung trong m4y phdt va mdy thu. TAt cd cdc tan sO trén déu nim giita tin so
Radio va tin s6 clia ngudn tin hiéu thong tin goc.

%Qu4 trinh chuyén ddi tan sé:

Qud trinh chuyén d6i tin sO trong tang tron/chuyén ddi gidng nhu qué
trinh chuyén ddi tin so trong ting diéu bi€n clia may phdt, ngoai trir trong miy
thu tdn s& bi gidm chit khdng ting nhu trong mdy phat. Trong mach tron /
chuyén d6i, tin hiéu RF dudc tron v6i tin sd dao dong nodi bing nhitng linh kién
phi tuy&€n bao gébm tdng va hiéu tin s6 giita séng mang RF dugc chon véi tin
s6 dao dong nodi.

Mach loc IF dugc diéu chinh ding gid tri cia hiéu 2 tan s6. Mach dao
ddng noi dugc tinh todn sao cho tan s& dao dong clia né ludn 16n hon hoic nhd
hon tan s6 séng mang va biing vdi tan so trung tan IF. Nhu vay, hiéu gifta 2 tin
s6 : tan s& RF va tan s6 dao dong nodi ludn bing IF. Piéu chinh tin s§ trung tAim
cda mach tién lya chon va diéu chinh tan s& clia mach dao dong noi dugc goi
12 bo diéu hudng ( bd dong chinh ).

Bo diéu hudng c6 nghia 12 diéu chinh 2 tin s& cing mot lic véi nhau.
Vi diéu chinh tirng phan s& lam sai 1éch tan s6 trung tAm clia mach tién lya
chon, ddng thdi cling 1am sai 1éch tan s6 dao dong noi. Khi tan sd dao dong ndi
dugc diéu chinh 16n hon tan s6 RF goi 1a “high-side injection”. Khi dao dong
ndi di€u chinh thap hon tin s& RF dugc goi la “low- side injection”. Trong m4y
thu AM “high- side injection “ luén dugc st dung.
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Hinh 3.5 :C4c thong s6 cia vi du 3.3.

Biéu thiic todn hoc clia tin s6 dao dong ndi dudc tinh nhu sau :

Do véi high-side injection : fyy = frg + fip (3.6a)
Doi véi low-sise injection : fyy = frg - fip (3.6b)

Trong d6 : fo1a tan s6 dao dong noi (Hz)
frr 12 tin s6 Radio (Hz)
fir 12 tin so trung tan (Hz)
xViDu 3-3:

Mot may thu d6i tin AM st dung “high-side injection “ c6 tn s& dao
dong ndi 1a 1355 KHz. Hay xdc dinh tan s6 séng mang IF, tin s§ bién trén &
bién dudi ddi v6i séng RF dugc tao ra tir séng mang 900 KHz, tan so bién trén
905 KHz, tan s6 bién dudi 895 KHz.

Giai :

Dya vao hinh vé& 3.5 ta nhin thdy : Tan s6 trung tan 12 hiéu so gifta
tan s6 Radio & tan s6 dao dong nodi. Thay gid tri vio bi€u thirc 3.6a, ta dugc

fir =fio - frr = 1355 - 900 =455 Khz.
Tan s6 trung tan bién trén & bién dudi :

firusn = foo - freasn = 1355 - 895 = 460 Khz.

firsn = o - Freep) = 1355 - 905 = 450 Khz.

Chi ¥ riing, tin s6 bién ludn 12 nhitng dii bién ddo ngudc nhau trong
sudt qué trinh gidi diéu bi€n. TAn s6 bién trén cia RF bi dich chuyén xudng tan
sO bién dudi cta IF va ngudc lai tan s6 bién du6i ciia RF dich chuyén 1én tan
s6 bién trén ctia IF.Qud trinh nay dudc goi 1a chuyén d6i dii bién. Su ddo
ngudc diy bién khong dudce 4p dung cho viéc chuyén doi dai bién kép AM.

% Sy dong chinh dao dong noi :

Pong chinh 14 chic ning cia mach dao dong ndi trong mdy thu dé
mach dao dong vdi tin sd 16n hon hodc nhd hon tin s6 séng mang Radio da
dugc chon va ludn bing vdi tin s trung tan trén khip cd dai tin s6 Radio. Pdi
véi “high side injection “ dao ddng ndi nén di€u chinh 16n hon tin s& séng
mang va ding biing gia tri tin s6 frp + fir. POi v&i “ low- side injection “ dao
ddng nodi nén diéu chinh nhd hon tan s6 séng mang va ding bing gi4 tri tAn s6
frr - fir.

Hinh 3.6a trinh bay sd do khdi clia mach tién lua chon va diéu hudng
dao dong ndi trong may thu AM. Pudng thing ndi 2 tu diéu hudng v6i nhau goi
12 nhém diéu hudng. Pay chinh 1a by di€u hudng trong mdy thu thanh. Mach



diéu hudng trong khdi tién lya chon dugc diéu hudng tir tin sd trung tim
540KHz dé&n 1600 KHz va mach dao dong dugc diéu hudng tir 995 KHz dén
2055 KHz. Vi tan s6 cong huéng cda mach di€u hudng ty 1& nghich véi ciin bic
hai ctia dién dung.



Piéu chinh mach tién lya chon

» Ngo ra mach tién lya chon RF
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Hinh 3.6 : Sy dong chinh trong may thu.
(a) SO dd nguyén 1y cia mach dao dong ndi va mach tién Iya chon.
(b) Pic tuyén déng chinh
Pién dung trong mach tién lya chon phdi thay d6i véi hé so 1a 8.8,
dong thdi dién dung trong mach dao ddong ndi phai thay d6i vdi chi sd 14 4.26.



Mach dao dong ndi phdi dao dong vdi tin sd 455 KHz 16n hon tin so trung tim
ctia mach tién lya chon d€ phit hgp vdi bing thong AM. Vi nén cé 1 mach
dong chinh riéng, viéc thi€t k& mach nay rat khé, cho nén, sy dong chinh trén
toan bo biang thong AM x4y ra ciing khong giéng nhau.

Su khdc nhau giita tin s6 dao dong ndi thuc véi tin s6 dao dong ndi
chudn goi 1a qud trinh ddng chinh sai 1éch. Mot cdch cu thé, déng chinh sai
léch khong dong déu trén toan bd phd tan RF. Pong chinh sai léch dat t&i da 1a
+3KHz 1a gi4 tri tot nha't c6 thé chdp nhan dudc. Trong may thu din dung tan
s6 trung tan IF 1a 455 KHz.

Hinh 3.6b biéu dién dudng dic tinh déng chinh tiéu biéu. Pdng chinh
sai l1éch +3KHz trén dic tuyé&n ng v6i tn sd trung tam IF 1 458 KHz va dong
chinh -3khz trén dic tuyén ng vdi tin s6 trung tAm IF 13 452 KHz

Pong chinh sai 1éch dugc 1am gidm bing mot k§ thuat goi 1a “3 diém
dong chinh”. Trén mdi mach tién Iya chon va mach dao dong ndi déu cé tu tinh
chinh C; mic song song vdi tu diéu hudng chinh C, d€ bu vao su ddng chinh sai
1éch tai cudi dai tAn s cao trong phd AM.

Mach dao dong ndi con c6 thém tu ddng chinh ndi ti€p Cp mic ndi ti€p
vdi cudn day diéu chinh d€ bu vao sy ddng chinh sai 1éch tai dii tin s thap
trong phd AM. Véi “3 di€m ddng chinh “Pong chinh sai 1éch dudc diéu chinh
dén OHz tai tan s6 : 600 KHz, 950 KHz, 1500 KHz.
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Hinh 3.7 : Mach diéu hudng dién t



Véi “low-side injection “ mach dao dong ndi phai dudc di€u hudng tir
85 KHz d&n 1145 KHz thudng thi dién dung phdi thay ddi d&€n 1 hé s6 = 182
gid tri chudn cda tu dién it khi diéu chinh vudt qua khodng tir 1 d&€n 10. Piéu
nay néi 1én tai sao v6i “low-side injection” thuc t€ khong st dung véi mdy thu
thuong mai AM. Véi “high-side injection”, tin s& dao dong ndi phai dugc diéu
hudng tir 955 KHz dén 2055 KHz trén dic tuyén, ty s6 dién dung chi 1a : 4,63
dén 1.

Tu dién tuong ddi 16n dit tién khong chinh xdc, bu lai ching ciing c6 1
s6 nhudc di€m nhu trén. Ngay nay chiing dudc thay th€ biing mach diéu hudng
st dung linh kién b4an din. Mach diéu hudng vi dién t& nhd hon, ré hon, chinh
xdc hon, it bi 4nh hudng bdi sy thay d6i cia moi trudng hiéu chinh dé ding
hon. Hinh 3-7 trinh bay so dd nguyén ly clia mach di€u huéng tién lya chon
dién tif v mach di€u hudng dao dong ndi dién ti.



Chuong 8: SC d0 mach dién trong
may thu AM

- Mach khuéch dai RF:

Mach khuéch dai RF c6 hé s6 khué&ch dai cao, hé sd nhiéu thip la
mach khuéch dai diéu hudng dugc. Khi st dung, ddy 12 ting hoat dong dau tién
khi ti€p xiic vdi tin hiéu thu dudc. Chifc ning chinh clia tAing RF Ia lya chon,
khué&ch dai va 1a thay ddi do nhay. Nhu vay khuéch dai RF c6 nhitng dic diém
chlnh nhu sau:

Nhidu nhiét do thip
Hé s6 nhiéu thap
Hiéu suit khué&ch dai vira dd 16n

Hai thong s6 quan trong nh4t ctia mdy thu 12 hiéu suat khuéch dai va
hiéu suat nhiéu. C4 2 déu phu thudc vao ting RF. Mach gidi diéu bié€n AM (ddi
khi con dudc goi 12 mach tidch séng) tich 14y bién dd cla séng da duoc diéu
bi€n va chuyén ching thanh dang séng c6 bién do thay d6i dugc & ngd ra.
Thudng bién do tin hiéu do nhiéu sinh ra cling dugc gidi diéu bi€n, cho nén din
dén sy dao dong tai ngd ra clia mach diéu gidi va chat lugng cda tin hiéu dugc
gidi di€u bi€n bi gidm. Hiéu suat khué&ch dai tin hiéu thv’ nghiém 16n hon va 16
hon duoc truyén dé€n may thu va bi 1am thay d6i bién do tai ngd vao clia mach
gidi diéu bi€n, sy thay d6i nay do nhiéu giy. Bi€u thitc Vn=+4RTKB ta thiy
ring dién 4p nhiéu truyén di ty 1& thudn vé6i cin bic hai cla nhiét do, bing
thong va @6 cdm trd nhiéu, cho nén néu 3 thdng s6 nay dat cuc ti€u thi nhiéu
nhiét do sé giam.

Nhiét d6 cda ting RF dugc lam gidm biing cdch lam ngudi khoi cao tin
cla mdy thu bing quat gié hoic ngay cd chit “helium” trong nhitng mdy thu
dit tién. Bing thong dudc 1am gidm bing cdch sit dung mach khué&ch dai va
mach loc diéu hudng dudc. Pai luong cdm nhiéu dudc 1am gidm bing cdch st
dung thanh phan ciu tric dit biét clia chdt bin din ddi véi nhitng linh kién tich
cuc. Po ludng hé s& nhiéu bing cdch cong thém ti€ng 6n vao mach khuéch
dai. Nhu vay, hé s nhi€u dudc cdi tién (dugc lam gidm) bing cidch [am gidm
nhiéu dau ra cda mach khuéch dai RF.

Méo bién diéu tuong hd va méo séng hai cd 2 déu la méo phi tuyén,
né 1am ting hé s6 nhi€u bing ciach cdng thém nhiéu tuong tng vdi quang phd
tong ctia nhiéu. Hoat dong cia mach trd nén tuyé&n tinh hon gidm tin s6 4nh
bing cdch k&t hgp mach khuéch dai RF véi sy gidm tin s 4nh cia mach tién



lua chon d€ lam gidm bing thong vao mdy thu, ngin dugc tin s anh di vao
tang tron/chuyén doi.

Hinh 3-8 trinh bay cdc mach khu€ch dai RF thudng dudc st dung.
Khué&ch dai RF 12 mot thong sd twong ddi don gidn. C6 nghia 1a tin hiéu phdi cé
tan s vira di 16n d€ dudc birc xa bdi Anten va dugc lan truyén trong khong
gian ty do dudi dang séng dién tir. TAn s6 RF cda bing séng AM nim giita ddi
tan s& 53 KHz va 1605 KHz. Tan s6 RF cda séng viba khodng 1 Ghz. Thong
thudng tan sd trung tin dugc sit dung trong mdy thu FM 1a 10,7 Mhz.Tan s6
trung tin nay cao hon tin s6 RF cla bing séng AM. Tan s6 RF 12 tin hiéu dudc
birc xa di, tin hiéu thu dugc IF 1a tin hiéu trung tan trong mdy phat va mdy thu.
Hinh 3.8a trinh bay sd d6 nguyén ly cia mach khuéch dai RF dung transistor
luéng cuc C,,C,,C. va L; 1a dang mach ghép Anten. Q,; dugc phan cyc lam viéc
§ ché d0 A dé lam gidm méo phi tuyén. Mach cuc thu d€ ghép bi€n 4p vdi
mach tron / chuyén d6i thong qua T;. T, diéu hudng kép d€ ting tinh Iya chon,
Cy,Cy la ty thodt tin hi¢u RF. Hinh dang dic biét cia ching cho thy ring
ching dudc ciu tao gidng nhu tu “feedthrough”. Tu feedthrough c6 do tu cim
thap né ngin modt phan tin hiéu khdi bifc xa tai ngd ra cia chiing. C, 13 tu trung
hoa mot phan tin hiéu & mach thu dudc phan hdi vé cuc nén clia mach dé bu
vao tin hiéu phan hoi tir cuc thu d€n cuc nén thong qua tu tai dau ra dé ngin
chin dao dong xay ra. Tu C, lién lac vdi tu C, bing tin hiéu AC d€ diéu khién
tin hiéu phan hoi. Dang trung hdoa nay goi la dang trung hdoa khong ndi dat.

Hinh 3-8b trinh bay mach khué€ch dai st dung transistor hiéu wng
trudng 2 cuc cong. Mach nay st dung DEMOS-FET. Pic diém cta FET la
tdng ngd vao cao va nhiéu thap. FET 1a linh kién hoat dong theo nguyén 1y géc
vudng. FET chi tao ra séng hai bac 2 va thanh phin méo bién diéu tuong hd. Vi
vdy méo phi tuyé€n thdp hon transistor ludng cuc. Q; dudc phan cuc khuéch dai
& ch& @6 A nén hoat dong tuyén tinh. T, déu hudng dugc d€ chon tan s séng
mang thich hgp dong thdi lam ting dd nhay cla mdy thu va cdi ti€n hé s6
IFRR, Ls 12 cudn cdm cao tan va lién lac vdi tu Cs bing tin hiéu RF.

Hinh 3-8c trinh bay so d6 nguyén 1y clia mach khuéch dai dic biét dugc
goi 1a mach khuéch dai cascode. Mach khué&ch dai cascode c6 hiéu suat cao
hon va nhiéu thap hon.
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Hinh 3-8 : C4c dang mach khu€ch dai RF

(a) Mach khuéch dai RF dung transistor ludng cuc

(b) Mach khuéch dai RF dang DEMOS-FET

(c) Mach khué&ch dai duing mach cascode
thap hon mach cascode chuin. Nhitng linh kién trong mach hoat dong tich cuc
hon transistor ludng cuc hoic FET. Q,va Q,c6 chung mdt ngudn nudi va ngd ra
mach khuéch dai dudgc phdi hgp tong trd. Bdi vi,tdng trd ngd vao ciia Q1,Q2
thap nén khong can phdi trung hoa. Tuy nhién, sy trung hoa s& 1am gidm hé s6
nhiéu rit ding k&. Cho nén, L,, R, vad C, dudc mic thém vao d€ tao dudng
phan hdi cho su trung hdoa. Q, khuéch dai cyc gate chung vi yéu cau tdng trd
vao clia Q, thip dé€ khong bi trung hoa.

% Mach khué&ch dai cé hé s6 nhiéu thap:

Pi v6i mdy thu viba chit lugng cao yéu cau mach khuéch dai phai c6
hé s6 nhiéu thap (LAN) nhung dau vao RF phdi c6 hé s nhiéu Ia tdi vu.

Tang diu tién clia mach khué€ch dai phdi cé nhiéu thdp, hiéu suit
khuéch dai phai cao. Piéu nay rat khé thuc hién d6i véi mach khuéch dai don.
Cho nén, LAN chi ¢6 & ting thit 2 ctia khdi khuéch dai, véi sy phdi hdp tdng



tré d€ nang cao chit lugng cia mach. Tang diu tién c6 hé s6 khué&ch dai that
cao dong thdi phdi han ché& nhiéu.

Mach khuéch dai c6 hé sd thdp dudc phan cuc lam viéc & ché dd A s
dung transistor silic ludng cuc hoic transistor hiéu ng trudng hoat dong vdi tan
s6 khodng 2 GHz va 16n hon khodng tin s6 nay ddi v6i FET GaAs. Loai dic
biét cia FET.

GaAs thudng dugc st dung nhat MESFET. MESFET la FET st dung
mdi n6i badn dan kim loai tai cuc gate ctia linh kién,goi 1a 16p chin shottky.

% Mach khuéch dai RF st dung vi mach t§ hgp tuyé&n tinh:

NE/SA 5200 (hinh 3-9) loai dii rong, dn dinh, cong sudt thap. Mach
khuéch dai RF t6 hop tuyén tinh RF d6 16i kép dugc ché& tao bdi signetic
corparation. NE/SA 5200 hoat ddng vdi ngudn nudi DC, tin s6 lam viéc
khodng 1200 MHz va c6 hé s6 nhiéu thap. NE/SA 5200 thira hudéng nhitng wu
di€m cta nhitng mach so sianh r5i rac, né khong can thanh phin co ban bén
ngoai nhu dién trd, tu dién. N6 chi€m khodng khong gian nhd trén mach in.
NE/SA5200 ciing dudc thi€t k& v6i cong suat thap d€ gidm cong suit tidu thu
trong qua trinh su dung.

So dbd khdi clia NE/SA5200 dudc trinh bay trén hinh 3-9a va so db
nguyén ly dudc vé trén hinh 3-9b. Chd y ring hai mach khu€ch dai dai rong
dugc phin cyc véi cling modt ngudn nudi. Mdi ting khuéch dai c6 hé s6 nhiéu
3,6dB va hé s6 khuéch dai khodng 11dB. NE/SA5200 c¢6 thé xem nhu mét
mach khuéch dai cascode, chin Enable c6 thé st dung dai rong cii ti€n cla
mdy thu. Mdc tin hiéu ngd vao cao c6 thé 1am NE/SA5200 ngung hoat dong.
Khi bi ngung hoat dong tin hiéu vao Am thanh khodng 13 dB ngin chin sy qua
tai cia mdy thu
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Hinh 3.9 : Tang RF sit dung NE/SA5200 hé s6 khuéch dai kép.

(a) SG dd khéi.

(b) SO dd nguyén 1y gidn ludc.

2. Mach tron/ chuyé’n doi.

Chtc ning cud ting tron/ chuyén doi 1a d6i tr tin RF xudng tan sd
trung tan IF. Qu4 trinh nay dudc thuc hién bdi mach tron tin hiéu tin s& RF véi
tan sd dao ddong nodi bing mach tron khong tuyén tinh.

Thuc chit day chinh 13 qud trinh d6i tAn s6. Mach khué&ch dai khong
tuy€n tinh giong nhu mach diéu bi€n, ngoai trir tin hiéu ngd ra 1a tin hiéu giita
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Hinh 3.10 : Sd @6 khdi cia mach tron / chuyén ddi



tan s RF va tan s6 dao dong ndi. Hinh 3-10 trinh bay so db khdi clia ting tron/
chuyén ddi. Ngo ra clia bd tron cin biing 13 két qua clia tin hiéu tin s& RF va
tan s6 dao dong ndi dugc minh hoa bing bi€u thifc sau:

Vout = Sin2nfrpt x Sin27f}, .t

Trong d6 : fgrla tin s6 radio vao

fi, 12 tin s& dao dong ndi

Nhu vay, st dung phép ddng nhat bi€u thic lugng gidc sé tao ra dang
song sin tai ngd ra cia mach tron.

Vout =1/2 cos[(2n( frr - f1,)] - 1/2cos[27 ( fre+ f10)]

Miic di mach tron st dung nhitng linh kién phi tuy€n, nhung mot cich
téng quit c6 thé xem transistor hoic FET 1a nhitng diode don gidn vi chiing
ciing c6 kh3 niing khu€ch dai. Tuy nhién,tin hiéu ra thuc t€ clia mach trdn 1a
tich vd huéng clia tin sO, ngoai ra con cé sy tdn hao ning luong cuia tin
hiéu.T6n hao nay dugc goi 12 trdn hao chuyén d6i (hay do 1gi chuyén ddi). Bdi
vi su chuyén ddi tAn s& xdy ra ciing liic, bién dd tin hiéu ra IF thdp hon bién do
tin hiéu vao RF. T6n hao chuyén ddi nay khodng 6dB. P 1gi chuyén d6i 1a tin
hi€u gitra muc tin hi€u ra IF v61 muc tin hi€u vao RF.

Hinh 3-11 trinh bay sd dd khdi cia mach tron/ chuyén d6i don gidn
nhat thong dung. Hinh 3-11a trinh bay mdt dang cia mach tron don gidn nhat
thudng duge st dung, ngoai trit d6i véi mdy thu thanh ré tién. Tin hiéu RF tir
Antena vao dugc loc bdi mach tién Iya chon (L,,C;) va sau d6 dé&n bié€n 4p
ghép cuc nén clia Q;.Hoat ddong cla Q, trong mach ciing ¢ chifc ning khuéch
dai tan s6 dao ddng nodi.Mach nay thudng dugc goi 14 mach tron tu kich,vi
mach tron dudc kich thich bdi ning luong phdn hdi tir mach dao dong ndi gdm
C,R, d&n hd tr¢g cho mach dao dong.

Khi dudc cung cadp ngudn Q; khuéch dai ca tin hiéu nhiéu hién tai va
cung cip cho mach dao dong mot ning luong di 16n d€ mach dao dong bit dau
hoat dong. Tan s6 dao ddng chinh 12 tan s& cong hudng clia mach. Su phin chia
ning lugng cdng hudng cia mach dugc thuc hién thdong qua L, va Ls tai cuc
phdt cda Q,. Tin hiéu nay diéu khi€n Q, hoat dong trong viing khong tuyé&n tinh
sinh ra tong va hiéu tin s tai cdc cuc thu cia Q,. Hiéu tin s& 1a IF. Ngd ra cia
mach (L;,C3) dudc diéu chinh ding biing tan so trung tan IF. Nhu vay tin hiéu
IF s& di qua bi€n 4p ghép tai ngd vao dau tién cla mach khuéch dai IF. Qu4
trinh phuc hoi 1au dai tin hiéu RF. Tu dién diéu chinh trong mach RF va mach
dao dong noi 1a mot bd tu ddong chinh tin hiéu vao. C, va C. 1a mach 3 diém
ddng chinh. Mach nay c6 tinh lya chon thiap va tin s& don 4nh ciing thap, Vi
khong diéu chinh dudc mach khuéch dai tin hiéu tin s6 RF va chi lya chon
dugc tin hiéu RF trong mach tién lya chon. Thém vao d6, khong c6 hé s



khuéch dai RF nhit dinh va transistor hoat dong khong tuyén tinh nén sinh ra
séng hai va thanh phan bi€n diéu tuong hd c6 thé niim trong dai thong clia IF.

Mach tron chuyén ddi trinh bay trén hinh 3-11b 12 mach tron cé su kich
thich bén ngoai.Vé ban chat hoat dong ciing gidng nhu mach tron tu kich,
ngoai trt mach dao dong ndi va mach tron phadi c6 nhitng linh kién c6 hé s6
khuéch dai riéng ctia ching. Mach tron ty kich dung FET. FET c6 dic tuyén
khong tuyén, dic tuyén nay tot hon dic tuyén cia transistor ludng cuc doi véi
st chuyén d6i IF. Tin hiéu phan hoi tir L, & L; cia bi€én 4p ngudén Q;.Mach nay
thudng st dung cho mdy thu ¢6 tan s& cao hoic rit cao.

Mach chuyén d8i ( tron ) vé& trén hinh 3-11c 12 mach tron chi st dung
mot diode, mach nay hoidt dong kha don gidn. Tin hiéu RF va dao dong ndi
dugc dua vao diode, ma diode 1a linh kién phi tuyé&n. Cho nén ¥4y ra mach tron
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Hinh 3.11 : M6t s& dang mach tron / chuyén déi.
(a) Mach tron tu kich.

(b) Mach trdn c6 su kich thich bén ngoai.

(¢) Mach tron dung diode

(d) Mach tron dung diode cin bing.



khong tuyén tinh, tdng va hiéu tin sd dugc tao ra, ngd ra cda mach ( L3 va C3)
dugc diéu chinh d€ thu dugc hiéu tan so 14 gid tri cda IF. Mach tron st dung
mdt diode khong hiéu qua vi tdn hao cong suat I6n. Tuy nhién mach tron ding
mdt diode thudng dudc sit dung d€ tich séng Am thanh trong mdy thu AM va
taora séng mang th cAp trong mdy thu hinh.

Hinh 3-11dugc trinh bay sd dd khdi clia mach tron dung mach diode
cin bing. Ngay nay mach tron cin bing 12 mdt trong nhitng mach quan trong
nhat dugc st dung trong hé thdng truyén thong. Mach tron cin bing ciing dugc
goi 12 mach diéu bién cin biing, mach diéu bién thanh phian hay mach tich
s6ng thanh phin. Mach tich pha st dung vong khéa pha 1a mot dang mach cia
di€u bién can bing. Mach tron cin bing trong mdy thu vd mdy phiat AM - FM
va nhiéu mach diéu bién dung ki thuit s& nhu PSK, QAM. Mach tron cin bing
thira hudng nhitng vu di€m cda cdc loai mach tron khidc nhu gidm nhiéu, loai
bd s6ng mang.

% Mach tron ( chuyén ddi) dung vi mach té hgp tuyé&n tinh:
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Hinh 3-12: S0 dd kh&i mach dao ddong va mach tron cin bing kép NE/SA 602A
(a) Mot ngd vao hoan toan diéu chinh dugc.
(b) Ngd vao cin bang.
(c) Ngd vao hoan toan khong diéu chinh dugc.

Hinh 3-12 trinh bay so do khdi clia signetic NE/SA 602A: mach tron va
mach dao dong cin bing kép. NE/SA 602A 1a dang mach tron cin bang kép
don khdi, hoic dong trong dai tdin VHF, mach khué€ch dai ngd vdo cong suit
thap, c6 ngudn dién 4p dicu chinh dugc. N6 dudc phan bd sit dung trong nhitng
hé thong truyén thong chat lugng cao, cong suat thip. Pic biét né st dung rat
tot trong hé thong “ cellular radio”. Mach tron 12 dang mach nhan” gilbert
cell”, dic diém ctia mach 13 cung cip dod 10i 18dB tai tin s6 45MHz. “Gilbert
cell” 1a dang mach khué&ch dai rit dic biét ma nhitng linh kién 13 nhitng bd
ngit din cin bing.

Tang ngd vao dic biét nay sé cung cAp hé sd khuéch dai, hé s6 nhiéu
va diéu khién chi't lugng tin hiéu thdng tin cia hé thong. Mach dao dong hoat
dong véi tan s6 trén 200 MHz, va ¢6 hinh dang gidng nhu thach anh. Mach
dao don LC mic bén ngoai d€ di€u chinh tin s& dao dong clia mach dao dong
bén trong. Hé s& nhiéu clia NE/ SA 602A tai tin s6 45MHz nhd hon 5 dB.
Mach khuéch dai lam viéc & ch& d6 sao cho ngin chin phdt sinh hai bic ba,
cong suat tiéu thu thap, chat lugng cao, hoat dong dugc véi ngudn pin. Ngd ra
ctia mach tron RF va mach dao dong sé& lam thay ddi dang séng ngd vio. Ngo
vao tin hiéu RF ( chan 1 va 2) dudc phin cuc bén trong va c6 tinh ddi xiing.

Hinh 3-12 trinh bay ba dang mach vio tiéu biéu. Mot ngdé vao diéu
chinh dugc, ngd vao cin biing va ngd vao khdng diéu chinh dugc
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Hinh 3.13 : Khéi IF véi 3 tang khuéch dai

Mach khuéch dai tan s trung tan IF 12 dang mach c6 hé s& khuéch dai
twong doi cao va rat giong mach khuéch dai RF, ngoai trit mach khuéch dai IF
hoat dong trén dai bing tan cd dinh tuong ddi hep. Thudng mach khuéch dai
trung tan IF hoat dong rat 6n dinh. Cdc mach khuéch dai dugc ghép cdm ting
lién ti€p v6i mach diéu chinh kép. Mach diéu chinh kép 1a c4 hai cudn so cip
va thtt cAp cla bi€n 4p dudc di€u chinh cing lic. Nhu vdy mach dé dang dat
dudc hé so khuéch dai toi da va tinh Iya chon t6t. Hiu hét do 1di, tinh chon loc
clia may thu dat dugc trong tan khuéch dai IF. Mot tin IF thudng c6 tir 2 dén 5
mach khuéch dai. Hinh 3.13 trinh bay sd do nguyén 1y cia khdi IF vé6i 3 ting
khuéch dai. T; & T, 12 bi€n dp di€u chinh kép. L,, L,, L; dudc k&t ndi véi nhau
dé 1am gidm 4nh hudng clia tdi. Cyc nén clia Q; dudc ndi vdi 2 tu Cy & Cyg, C;
& Cg¢ 1a nhitng tu trung hoa.

Rt gon bang thong:

Khi mach khuéch dai diéu hudng dugc mic cascade vdi nhau thi dic
tuyén tong bing tong cic dic tuyén riéng biét cia mach khué&ch dai. Hinh 3-
14a bi€u dién dudng dic tuyén cia mach khuéch dai di€u hudng. Po 1gi tai f,
va f, 12 0,707 dd 10i tai fy. N&u hai mach khué&ch dai diéu hudng ghép cascade
thi do 1gi tai f; va f, gidm xudng 0,5(0,707 x 0,707). N&u ghép ba tang cascade
do 1gi tai f; va f, gidm xudng 0,353. Thong thudng mach khuéch dai cascade
dudc thém vao dé cho dang dudng cong cla dic tuyén thu hep lai v bing



thdng dugc gidm xudng. Su thu hep bing thdong nay dudc biéu dién trén hinh 3-
14b va 3-14c. Biéu dién todn hoc cla toan bing thong n ting diéu hop
dudc tinh nhu sau:
B, =B, V2" -1 (3-7)
Trong dé: B, 12 bing thong clia n ting diéu hop don
B, 12 bing thong clia mot ting diéu hgp don
n 12 s& ting ghép( n 1a s& nguyén duong)
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Hinh 3.14 : B suy gidm suy giam bang thong
(a) Tang diéu hop don
(b) Ghép hai ting cascade
(c) Ghép ba tang cascade
Bing thong clia n ting diéu hop kép:
Bna=Bia (2"-1)" (3-8)
Trong d6: B,y 12 toan bo bing thong clia n ting diéu hgp kép
B4 12 bing thong clia mot tang diéu hdp kép.
nla sd ting ghép (nla s6 nguyén ducng)
VD 3-4: Xdc dinh d6 biang thong:
(a) Hai tang di€éu hop don véi BW clda mdi tang 12 10 Khz
(b) Ba tang khué&ch dai diéu hop don véi BW clia mdi tang 1a 10 Khz
(c) Bon tang khué&ch dai diéu hgp don véi BW clia mdi tang 12 1 Khz
(d) Mach khué&ch dai diéu hop kép véi hé s6 ghép tdi wu, hé sd ghép t6i han 1a
0,02, tin s cdng hudng 1 Mhz
(e) Lap lai phan (a,b, ¢) véi mach khué&ch dai diéu hop kép & phan trén
Giai
T4t c4 4p dung tir biéu thitc 3-7
(a) B, =10 +/2"* —1=6436 Hz
(b)Bs =10 2" —1 =5098 Hz
(c) B, =10 V2" 1 =4350 Hz



(d) Tacéo Kop=1,5Kc
Kop = Hé s0 ghép t6i uu( optimum coupling)
K. hé s6 ghép t6i han (critical coupling)

Kc = /
\ OpxQs
Qp, Qs khong phai la gia tri ghep
Kope = 1,5 x 0,02 =0,03
By =k . F.=0,03 x 1 MHz= 30 KHz
(e) Tur bi€u thirc 3-8. Ta ¢6

n B(Hz)
2 24,067
3 21,042
4 19,756

%*Mach khué&ch dai IF si dung vi mach td hgp tuyén tinh:

Trong nhitng nim gin day, mach khuéch dai IF dugc st dung trong nhiéu hé
thong thong tin di dong nhu: thong tin vo tuyén hai chiéu, mach td hop cé rat
nhiéu vu di€m nhu: kich thudc mach nhd, cong suit tiéu tdn thdp. Mot trong
nhitng mach khué€ch dai trung tin diing IC phd bi€n nhat 1a: CA 3028A. CA
3028A 1a mach khuéch casade dugc ché tao dé€ st dung trong truyén thong va
nhitng thi€t bi dién cdng nghiép nhu mach khuéch dai IF, RF tai tin s& khodng
120 Mhz. CA 3028A c¢6 dic diém 13 diéu khién dudc ngd vao dich chuyén dién
4ap, chuyén dich dong dién va dong phan cuc ngd vao. Hoat dong clia né khong
giong nhu mach khué&ch dai cin bing, diéu khién dugc ngudn dong cd dinh va
c6 thé dudc st dung ddi vdi ca su hoat dong don 1an hoat dong kép. CA 3028A
c6 cong sudt AGC can bing va c6 dong hoat 16n.
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Hinh 3.15 : Mach t6 hgp tuyén tinh vi sai / Mach khué&ch dai Cascode.

(a) Sd db nguyén ly.

(b) Cau tric mach khué&ch dai Cascode.



Hinh 3-15a trinh bay so do nguyén 1y cia CA 3028A. Hinh 3-15b trinh bay
cidch st dung CA 3028A, hoat dong clia né giébng nhu mach khuéch dai
cascode.Ngd vao tin hiéu IF dua dén chan 2. Ngd ra IF 14y tir chan 6.

Khi dién 4p AGC trén chian 1 bing vdi dién dp chudn trén chan 5.
Dong cuc thu chdy vao Q; va Q, biing nhau va mach khuéch dai c6 hé s6
khué&ch dai 16n nhat. Néu dién 4p AGC trén chin 1 ting thi dong qua Q, gidm,
lam gidm hé s& khuéch dai ctia mach.

4. Mach tach song AM:

Nhiém vu clia mach tich séng AM 12 gidi diéu bi€n tin hiéu AM va
khoi phuc hoic tdi tao lai ngudn tin hiéu thdng tin ban ddu. Tin hiéu dudc khoi
phuc lai phdi c6 cling tin s6 v&i tin hiéu thong tin ban dau va cling quan hé dic
tuyé&n bién d6. Mach tron (chuyén ddi ) goi 12 mach tdch séng thit nhat vi n6 12
mach tién tdch séng AM.

**Mach tich séng dinh:

Hinh 2-16a trinh bay sd dd nguyén ly clia mach tdch séng AM khong
ddng bd don gidn. Mach nay thudng dugc goi 1a mach tich séng dinh. Bé&i vi
diode 12 mot linh kién phi tuyén cho nén sy tron khong tuyén tinh xdy ra bén
trong diode D;. Khi hai hay nhiéu tin hiéu ciing dua dé€n ngd vao clia n6. Tai
ngd ra clla mach bao gdm nhitng thanh phan tin hiéu sau: tin s tin hiéu vao
ban dau, cdc séng hai va nhitng thanh phan giao chéo clia né.

Né&u séng mang hinh sin c6 tin s6 300 Khz, diéu bi€n vdi tin hiéu c6
tan s6 2 Khz thi séng dugc diéu bién bao gdm: tan s& bién duéi, tin s6 bién
trén, tan s séng mang 298Khz, 302 khz, 300 Khz.N&u cdc tin hiéu nay dua dén
ngd va mach tdch séngAM thi ngd ra s& bao gém : ba tin s6 ngd vao, cdc dang
séng hai cda cdc tan sd c¢d ban va thanh phin giao chéo cda su két hop ba tan
50, cac dang séng hai clia chiing. Bi€u thifc todn hoc tai ngd ra dugc md td nhu
sau:

Vou = cdc tin s6 vao + cdc dang séng hai + tdng va hiéu cdc tan s6
Vi mang RC 12 mach loc qua thip, chi cho hiéu cdc tan s truyén qua d&én khdi
am tan. Cho nén ngd ra chi don gidn la:

Vout =300 - 298 = 2 Khz
=302- 300 =2 Khz
=302 -298 =2 Khz

Mach tach séng diode dugc xem nhu mdt dang mach trdon don gian
nhat. Thuc chat sy khdc nhau giita mach diéu bi€n AM va mach gidi diéu bién
AM 1a mach diéu bi€n c6 ngd ra diéu hudng dugc dén tan sd tdng (mach
chuyén ddi tin s6 cao). Trong khi d6 ngd ra ctia mach gidi diéu bién diéu
hudng dudgc dén gid tri hiéu tAn s& (mach chuyén ddi tan s6 thdp). Mach gidi



diéu bi€n trén hinh 3-16a dudc goi 1a mach tdch séng dung diode hoic mach
tich song dinh vi



Ngd ra tin hiéu 4m
thanh
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Hinh 3-16 :Mach tach s6ng dinh

(a) So do nguyén ly

(b) Dang séng AM ngo vao

(c) Dang song dong dién trén diode

(d) Dang s6ng dién 4p ngod ra
né 14y dinh clia hinh bao ngd vao hodc mach tach séng hinh bao, vi né tich 14y
hinh dang cda hinh bao ngd vao. Thuc t€ diode nhin tin hiéu séng mang va
budc n6é phdi ngit din ( chinh lwu) dong bo ( tin s& va pha). Nhu vay tin s&
bién trén tron v4i tin s séng mang va tin hiéu ddi goc ban diu dugc khoi phuc
lai.

Hinh 3-16b, ¢, d, vé dang séng dién dp vao cua mach tich séng dic
tuyén dong dién cla diode va dang séng dién dp ra cda mach tich séng. Tai
thdi diém ( ty) diode bi phan cuc ngugc va ngung dan (I; = 0V) tu dién dugc xi
hoan toan (Ve = 0V) va 4p ra 1a OV. Diode ti€p tuc ngung din cho dé&n khi dién
4p vao dat d€n dién 4p ngudng cua diode ( khodng 0,6V). Khi Vin dat 0,6V



diode bit diu din va c6 dong chdy qua diode, tu dién bit dau nap cho dén khi
dién 4p trén tu bing 0,6V thap hon dién dp vao, trong khi d6 V;, dat gia tri dinh
ctiia no.

Khi dién 4p vao bit diu gidm, diode ngung din dong Iy = 0A (t,). Tu
dién bit diu xa thong qua dién trd, nhung thdi hing RC tuong ddi dai, Vi vay
tu dién khong thé xa nhanh. Khi Vin gidm diode ngung din cho d&n chu ky ti€p
theo. Khi V;,= 0,6V duong hon Vc (t3) lic ndy diode din trd lai, c6 dong chdy
qua diode va tu dién bit dau nap. Tu dién x4 tuong doi dé dang d&€n mot gid tri
mdi vi thdi hing xa RC clia mach 1a RyC Ry 12 dién trd clia diode lic dan, gid
tri dién tré nay rat nhd. Qua trinh ndy ty né lip lai cho nhitng bdn ky duong
ti€p theo clia Vi, va dién 4p trén ty sé& thay ddi theo gid tri dinh duong clia Vi,

Séng mang S6éng mang
chua diéu chua diéu
bién bién

+—> +—>
+Vp
) WJ\
Vp
(a)

Vtrung binh

Vp-0,3 l ,\/\/\/\/\«’\\/ /\/ \/\/\ A /\/\ AVA

o / Vad WA T

(b)

Hinh 3-17: Mach tach s6ng dinh duong
(a) Dang s6ng ngd vao
(b) Dang s6ng ngo ra
Dang séng & ngd ra ciing c6 dang gidng nhu hinh bao ngd vao.( goi la

mach tidch séng hinh bao). Dang séng ra cé tin sd gon séng cao va bing vdi
tan s6 séng mang. P 1a do diode din trong sudt ban ky duong clia hinh bao.
Tan s& gon s6ng nay dudc loai bd dé dang bdi mach khuéch dai cong sudt Am
thanh. Vi tin s& séng mang cao hon rat nhi€u so véi tan sd cuc dai cla tin hiéu
di€u bién.



DPic tuyén v& trén hinh 3-16 chi 1a ban ky duong cda Vin, cho nén
dudc goi 12 mach tdch séng dinh duong. Bing cich thay d6i cdch mic diode thi
mach trén s€ tr§ thanh mach tach séng dinh 4m. Pién ap ra dat bién do dinh
duong tai cting thdi di€ém vdi hinh bao ngd vao dat gid tri dinh duong cuc dai
(Vmax) va dién 4p ra dat gi tri dinh 4m cuc ti€u tai cling thdi di€m véi dién 4p
vao dat gia tri cuc ti€u ( Vmin). Khi diéu bi€n 100% thi V,, dao dong tr OV
dé&€n Vmax - 0,6V.

Hinh 3-17 vé& dang séng va ra cla mach tich séng dinh vdi phan trim
diéu bi&n thay ddi. Khi khong c6 tin hiéu diéu bi€n thi mach tich séng dinh
don gidn chi 12 mach loc chinh luu clia nita séng mang va dién 4p ra xap xi
bing dién 4p dinh vao trir 0,6V ( Vmax - 0,6V).

Phan trim diéu bi€n thay d6i lam dién 4p ra ciing thay d6i theo dang
séng ngd ra c6 dang gidng nhu hinh bao AM. Tuy nhién c6 thé quan tAm dé&n
st di€u bié€n hién tai hoic khong, gia tri trung binh clia dién 4p ra gan bing véi
gi tri dinh clia séng mang chua diéu bién.



Chwong 10: Mach ty dong diéu chinh
do lgi AGC (Automatic Gain Control)

Mach ty dong di€u chinh do 16i (AGC) chi 1am thay ddi mdt phan
nhé mdc tin hiéu RF thu dugc. Mach AGC tu dong ting do 1gi cia may
thu khi tin hiéu RF vao yé&u va ty dong gidm do Igi cia mdy thu. Khi tin
hiéu RF thu dugc manh. Tin hiéu y&u cé thé bi tic ddong bsi nhiéu trong
may thu, thuong khong thé€ tach ra dugc. Tin hiéu manh c6 thé vugt qua
mtc kich thich cia mach khu€ch dai RF va IF va phdt sinh méo phi tuyé&n
ngay cd trang mach bao hoa. C6 nhiéu loai mach AGC nhu: AGC truc
ti€p, AGC don gidn, AGC tré, AGC thuan,..

*AGC don gian:
Antena thu
Mach tién Mach tron Mach Mach tiach Mach
lwa chon & /chuyén khu&ch séng Am khuéch dai
KD RF doi dai IF »  thanh » 4am thanh
Loa
A
Mach dao
dong ndi

AGC

Hinh 3.18 : S0 dd khdi clia mdy thu AM vSi mach AGC don gidn.

Mach AGC diéu chinh mic tin hiéu RF thu dugc va phan hdi tré
vé mach khuéch dai RF va IF d€ diéu chinh do 1di gitta cic ting RF v4 IF
mdt cdch tr dong. AGC 1a mot hinh thic tdi tao lai hoic phidn hdi Am
muc tin hiéu.
Nhiém vu clia AGC 1a cho phép mdy thu tdch va gidi di€u bi&n tin hiéu
bing v4i tin hiéu phdt tir nhiéu dai phdt khdac nhau. Cong suit ra loa,
khodng cich thu séng thay ddi theo tirng mdy thu khdc nhau. Vi du mdy
thu didt trong xe khong
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Hinh 3.19 : Mach AGC don gian.
thé thu dugc nhitng tin hiéu khdc nhau tir tit cd cdc dai phét trong viing
hoidc d6i v6i cdc “master” phat tin, khi dién thoai di dong dang di chuyén.
Mach AGC tao ra mdt gid tri dién 4pVage va gilt cho cdng sudt séng
mang IF tai ngd vao mach tich séng AM & mdt mic tuong ddi dn dinh.
Mach AGC khong phdi 12 mach ty¢ dong di€u chinh volume AVC
(Automatic Volume Control). AGC 13 mach gidi diéu bi€n doc lap va
khong bi d4nh hudng bdi nhitng thay ddi thong thudng trong bién do tin
hiéu diéu bién.

Hinh 3.19 trinh bay sd dd nguyén Iy cia mach AGC don gian, thuc
chat mach AGC nay 1a mach tich séng dinh. Trong thuc t& dién 4p diéu
chinh @6 Igi thudng bi mat tai ngd ra cia mach tich séng Am thanh. N&u
bién do séng mang ting thi dién 4p AGC ting va ngudc lai néu bién do
song mang giam thi dién ap AGC ciling giam. Mach dién vé trén hinh
3.19 1a mach tach séng dinh Am va tao dién 4p 4m tai ngd ra ctia no.

Bién do song mang vao cang 16n thi dién 4p ngd ra cang am. Pién
4p Am tir mach tdch séng AGC dugc phdn hdi tr§ vé tang IF. Tai day né
s& diéu khién dién ap phan cuc trén cuc B cta Q;. Khi bién d6 séng
mang tdng thi dién dp trén cuc B clia Q; trd nén it duong hon, lam dong
cuc phat gidm. Do 1di gidm lam cho bién d0 s6ng mang giam theo. Khi
bién dd séng mang gidm dién 4p AGC tré nén it Am hon, dong cuc thu



ting, R, gidm lam dd 1¢i mach KB ting.Tu C, 1a tu thodt 4m thanh, ngin
chin sy thay ddi dién 4p AGC, vi qud trinh di€u bi€n dnh hudng dén do
1gi cua Q.
% Mach AGC tré:

Mach AGC don gidn dudc st dung hau hét trong cdc mdy thu ré tién. Tuy
nhién, v6i AGC don gidn, dién 4p AGC bit dau ting khi mic tin hiéu thu
dudc chiu tdic dong cud nhiéu nhiét do trong may thu. Piéu nay Iam cho
may thu kém nhay hon ( mach nay con goi 1a mach ty dong lIam giam do
nhay). Mach AGC tré ngin dién 4p AGC phan hoi tir mach khuéch dai
RF va IF trong khi mdc tin hi€éu RF da dugc xdc dinh trudc. Khi tin hiéu
séng mang dat dugc mitc ngudng thi dién 4p AGC tré ty 1& vdi tin hiéu
sOng mang.

A A .
Miic tin hiéu IF vao bo loi (dB)
A
Khong c6AGC 60 AGC 18
50
AGC don gidn 40
30
20
10 | AGC don gidn
AGC tré 0
Mic tin hiéu RF vao 35 =30 25 -20 -15 10 -5 0

M tin hiéu RF vio (dB)
(b)

(a)

Hinh 3.20 : Ty dong di€u chinh do 1gi (AGC).
(a) Hinh dang dic tuyén.
(b) Quan hé gitra do 1gi IF v6i muc tin hi€u vao RF.
Hinh 3.20a trinh bay dic tuyén cia AGC don gidn va AGC tré.
Mach AGC don gidn xem nhi mach AGC tré va né khong dnh hudng dén
dd 1gi ciia may thu khi mdc ngudng AGC vudt qud 16n. Nhung doi véi
AGC don gidn sé 1am d4nh hudng tic thdi dén do 1gi clia may thu.AGC tré
thudng st dung trong nhitng may thu hién dai.
Hinh 3.20b vé& dic tuyén do 1oi IF v6i mifc tin hiéu RF cia AGC
don gidn va AGC tré.



«» Mach AGC thuin :

Do thira huéng cic dic di€m ctia AGC don gidn AGC tré nén thuc
t€ AGC thuin c6 dang “Post-AGC”. Vi Post-AGC mach gidm sit mic
tin hiéu séng mang va cung cip ding dién 4p AGC dit sau mach khuéch
dai IF. Nhu vay dién 4p AGC chi thay ddi khi né qu4 tré (mifc séng mang
sdn sang thay doi va dudc truyén d&€n mdy thu). Cho nén AGC tré c6 thé
cdm nhan dugc sy thay d6i nhanh chéng ciia bién d6 séng mang. Mach
AGC thuén ciing gidng nhu sy chuyén ddi AGC, ngoai trit tin hiéu thu
gidm sit k§ tang RF clia mdy thu va midc dién 4p ding dugc dua vao
mach khué&ch dai IF. Thong thudng, khi mdc tin hiéu thay d6i sé& bi tdch
ra, nhitng thay d6i nay dugc hiéu chinh ngay trong tang ké ti€p. Hinh 3-21
Trinh bay so @6 khdi clia mdy thu thanh d8i tAng véi mach AGC thuén.
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Hinh 3-21 : Mach AGC thuan (Forward AGC )
% Maiehipriétnkiiduh AGC thuan

Vcee
Ngo ra IF
Cc
— Q1(Khuéch dai IF)
Ngd vaolF
R2
_—C2 ) N .
bién 4p thyc dieu khién
mach AGC
f Vce
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R4
R3 [:I Q1
|

Hinh 3.22 : SJ dd nguyén 1y mach triét nhiéu.



Chtc ning clia mach triét nhiéu 12 1am cho mdy thu khong bi 6n
khi nhan dudc tin hiéu séng mang. N€u mdy thu AM dudc diéu chinh dén
mot vi tri ndo d6 trong phd ting RF ma khong c6 tin hiéu KF thi mach
AGC diéu chinh do 1¢i cia mdy thu dé&n gid tri nhé nhat. Trong hé thong
AM nodi hat, mdi dai phat s& phat séng mang lién tuc khong d€ y dén tin
hiéu déu bi€n c6 hay khong.

Tuy nhién, trong hé thong radio 2 chiéu, séng mang trong may

duoc 1am tit di trir khi ¢ tin hiéu diéu bi&n hién dién. Nhu vay trong sudt
thdi gian truyén khong c6 tin hiéu thong tin, mdy thu chi khuéch dai va
gidi diéu bi€n nhiéu. Mach triét nhiéu giit cho khdi 4m tan clia mdy thu
im 1ing hodc bi cAm khi khong c¢6 tin hiéu thong tin. B4t 1gi cia mach
triét nhiéu 12 1am y€&u tin hiéu RF hoic khong nhin dudc tin hiéu Am
thanh tai ngo ra.
Hinh 3-22 Trinh bay so dd nguyén 1y ctia mach triét nhiéu tiéu biéu.
Mach nay dung dién dp AGC gidm sat mudc tin hi€u RF thu dudc. Khi
dién 4p AGC 16n hon thi tin hi€u RF nhanh hon. Khi dién 4p AGC giam
xuong thap hon mitc dién 4p dit truc thi mach triét nhiéu hoat dong va
lam v6 hiéu héa kh6i &m thanh cia mdy thu. Mach dién hinh 3-22 12 mot
bd triét nhiéu dung bién trd chia 4p dé gidm sdt dién 4p AGC. Khi tin
hiéu RF thdp hon ngudng triét nhi€u Q, din va tit mach KD am thanh.
Khi tin hiéu RF ting cao hon ngudng triét nhiéu dién 4p AGC trd nén 4m
hon, Q, ngung dan va cho phép mach khué&ch dai 4m thanh hoat dong.
Ngudng triét nhiéu c6 thé diéu chinh biing R,

6. Mach dao dong noi:

Mach dao dong ndi thudng sit dung phd bi€n trong mdy thu la
mach dao dong Hartley va mach dao dong Colpitts

% Mach dao dong Hartley :

Hinh 3-23a v& so dd nguyén ly clia mach dao dong Hartley.
Transtor khué€ch dai Q, cung cip su khué€ch dai can thi€t cho do 1gi 4p
vong tai tan s6 cong hudng. Tu ghép (C,) tao dudng phdn hdi am. L,, L,
C, dé€ x4c dinh cdc thanh phan tin s8. Vce 13 ngudn cung cAp dién 4p DC.

Hinh 3-23b trinh bay hoat dong cia mach v§i thinh phan dién 4p
DC. Cc 1a tu dién chin, n6 cdch ly dién 4p phan cuc DC clia cuc nén va
ngin né ngin mach v6i “mass” thong qua Lb.C, ciing 12 tu dién chin
(blocking capacitor) né ngin dién 4p cung ciAp cuc thu ngin mach véi



“mass” thong qua La.Cudn cdm cao tang (RFC) ngin mach thanh phin
DC.

Hinh 3-23c trinh bay hoat dong cia mach dién véGi thanh phﬁn
AC. C.1a tu dién gitip thanh phan AC va tao dudng phdn hoi tir mach dao
dong dé&n cuc nén cia Q,. C, lién lac tin hiéu AC tir cuc thu Q; t6i mach
dao dong RFC xem nhu hd mach ddi véi thanh phin AC, thudng né cdch
ly ngudn cung cidp DC vé6i mach dao dong AC.

Mach dao dong Hartley hoat dong nhu sau:

Tai cuc thu Q, xudt hién rit nhiéu tin s6 va dudc ghép thong qua C,

trong mach dao dong. Ban ddu nhi€u sé& cung cip ning luong can thiét dé

nap tu C,.
Vee Vee
RFC RFC ngén mach
C2
Rl c Vout R1 H& mach Vout

2
Ql Q1
La La c1
R2 —Cl1 R2 Ha 0
J mac
L Lb Lb '
— HG3 mach —

?
(a) (b)
Vce
RFC hd mach
C2 ngin
R1 mach Vout
—>
Q1
La
R2 —0i |
Lb
Cc ngédn
mach =

(©)



Hinh 3-23:Mach dao dong Hartley.

(a) St dung nguyén ly

(b) Hoat dong clia mach véi thanh phan DC

(c) Hoat dong ctia mach voi thanh phan AC.
Khi tu C; dudc nap thi mach dao dong bit dau hoat dong. Mach dao dong
chi dao dong tai tin s6 dao dong cda né. Trudc tién dién 4p mach dao
dong dudc dit trén Ly va phdn hdi tr§ vé cuc nén Qy,tai diy né sé& dugc
khué&ch dai 1&én. Tin hiéu da dugc khuéch dai xuit hién tai cyc thu khong
bi 1éch pha 180° so vé6i cuc nén, sau d6 dich pha thém 180° khi di ngang
qua L. Nhu vay,tin hiéu phdn hdi vé cyc nén clia Q, dugc khuéch dai bi
dich pha 360°. Cho nén mach sé tu dao dong ma khong can tin hiéu bén
ngoai dua vao.

Ning lugng dao dong dugc phdn hdi vé cuc nén clia Q, dudc xdc
dinh, bdi ty so giita trd khdng clia Ly vé6i tré khang tdng (L, + L,). Néu
ning luong phdn hdi qui y€u thi mach dao dong sé tit dan. N&u ning
lugng phdn hdi qud manh thi transistor s& van bdo hoa. Cho nén, vi tri
clia chdi quét trén L phdi dudc diéu chinh sao cho ning lugng phdn hdi
vira dd d€ mach ti€p tuc dao dong

TAn s6 dao dong clia mach dao dong Hartley dugc x4c dinh theo

biéu thifc sau:
1

fo:27z«/E7

Trong d6 : L=La +Lb
C::(h
Mach dao dong Colpitts

Vce
Vce

RFC ngin mach

RFC I}
Rl hd mach Vout

R1 C2 Vout - - [




R1

R2

Cc
Ngin mach

Vce

l | RFC hd mach

C2
Ngin mach
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Hinh 3-24 : Mach dao dong Colpitts.

(a) Sodd nguyénly.

(b) Mach dién hoat dong véSi thanh phan DC.
(c) Mach dién hoat dong vgi thanh phan AC.

Hoat dong ctia mach cling tuong tu nhu mach dao dong Hartley,
ngoai trir bd chia dién dung thay cho dau ndi cda cudn diy. Q, c6 nhiém
vu khuéch dai, C, tao dudng phan hdi L,,C,,,C, 12 nhitng thanh phan x4c
dinh tan s6 dao ddng,Vce ngudn cung cap dién 4p DC.



Hinh 3-24b trinh bay nguyén 1y hoat dong clia mach véi thanh phan
DC. C, 1a tu dién chin ngin chin dién 4p mot chiéu tai cuc thu xuat hién
tai ngd ra. RFC ngin mach ddi véi thanh phan DC.

Hinh 3-24¢ trinh bay nguyén ly hoat ddong ctia mach vdi thanh
phan AC. C. 1a tu dién ghép thanh phan AC va tao dudng phin hoi tir
mach dao dong téi cuc nén ctia Q,. RFC hd mach ddi v6i thanh phan AC
va ngin su dao dong ddi véi ngudn nudi DC.

+ Mach dao dong Colpitts hoat dong nhu sau :

Pau tién, tin hiéu nhiéu xui't hién tai cuc thu ciia Q; va cung cip
ning lugng cho mach dao dong va mach bit diu hoat dong. C,,,Cy;, tao
thanh bo phian 4p AC. Pién 4p rdi trén C,, dudc phan hdi trd vé cuc nén
cia Q; thdong qua tu C.. C6 mot sy dich pha 180° tir cuc nén dén cuc thu
cia Q bi dich pha thém 180° khi di ngang qua C,,. Nhu vdy, su dich pha
t6ng cong 1a 360° va tin hiéu phin hdi dudc tai tao lai. Ty s6 Cy, v6i Cp, +
C,p x4c dinh bién do ciia tin hiéu phdn hoi.

Tan s6 dao dong cda mach dao dong Colpitts dudc xdc dinh nhu
sau:

1
ED«/L_C

Trong do : L=L,
— Claclb
Cla + Clb

7. May thu AM st dung vi mach t8 hgp tuyén tinh :
Mach t8 hgp tuyén tinh c6 nhitng thong s& do nha ché tao quy dinh, né c6
didy dd tinh ning cia mdy thu. Ngoai trir mach loc RF & IF, mach diéu
chinh volume trén mot chép don. Hinh 3-25 vé& so d6 nguyén 1y clia mdy
thu AM s dung mot chip radio AM t§ hogp tuyén tinh National
semicondctor corporation LM1820 c6é board khué&ch dai RF, mach tron,
mach dao dong noi, tang khué€ch dai IF. Tuy nhién, tinh chon loc RF va



IF hoan toan diéu chinh dudc bing cudn diy diéu chinh bén ngoai. K&t
ndi v6i mach di€u hudng bén trong. Chi cin thém mach khuéch dai 4m
thanh nhu : (M386 va loa la hoan thanh chiic ning cia mét may thu ).

Cudn tinh Vce
chinh | }

1
1

|

Antena 13 1 F 14 20 PI7
| 12 Machtron |
il R
ampp I
Mach dao am o
o / dong [
I 7S

T i
l < N ° N

= 2N
Diode tach séng AGC

1a0A

g i) 3 # 8 3

Hinh 3.25H¢ thdng Radio AM st demg vi mach t8 hop tuyén tinh
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chuong 12: QUA TRINH TRUYEN
SONG PIEU TAN FM

1. Mach diéu bi€n FM truc tiép:

Mach diéu bié€n FM tryc ti€p 1a qud trinh diéu bi€n géc ma tin s6
séng mang thay ddi truc ti€p bdi tin hiéu diéu bién. Hinh ((4-5) 1 so @b
nguyén 1y don gidn cia mdy phat FM truc ti€p, mach bao gdbm L va C,,. L
va C,, 12 khdi xdc dinh tan s6 chuidn ctia mach dao dong LC. Tu dién,
microphone 14 bd chuyén d6i ma né bi€n d6i ning lugng Am thanh thanh
niang luong co hoc, ning lugng cd hoc nay dugc sit dung d€ 1am thay ddi
khodng céch giita cdc ban cuc clia C, va 1am thay d6i dién dung clia né.
Khi C,, thay d6i tin s6 cong hudng.

Ngudn tin hiéu Am \ ? T
thanh
bl Mach Ngbd ra
—z_ ;E L dao dong
m
Microphone

Hinh (4-5: Mach diéu bién FM truc ti€p don gidn.

Nhu vdy tin s6 ngd ra clia mach dao dong sé& thay ddi truc ti€p
theo nguén 4m thanh bén ngoai. Qu4 trinh nay goi 13 diéu tan truc ti€p do
tan s6 mach dao dong thay ddi truc ti€p bdi tin hiéu diéu bién va su thay
ddi tAn s0 ty 1& v6i bién dd tin hiéu diéu bién.

% Mach diéu bién dung diode varactor:

I Vce

Cc Thach anh

REC Ngd ra FM

Ngd vio th [] | |
dié‘uV E?é’n R I_l D ! ] |_>
RFC Ce
RFC
_>__| i__rvm__

i_

C

TKQl
!

VD1 R3




Hinh 4-6 : Mach di€u bi€n FM truc ti€p dung diode varactor

Hinh 4-6 13 so d6 nguyén Iy thuc t€ clia mdy phat FM truc ti€p st
dung diode varactor dé thay ddi tan s6 cia mach dao dong thach anh. R,
va R, phan 4p DC va phan cuc nguge diode varactor VD, va x4c dinh tan
s6 tinh cda mach dao dong. Pién 4p tin hiéu diéu bi€n bén ngoai bién
thién tir duong d&€n am, thién 4p DC 1am thay d6i dién dungctia diode va
lam thay ddi tin s6 dao dong ciia mach. B4n ki duong clia tin hiéu diéu
bi€n gia ting 1am phan cuc ngugc VD, ddng thdi lam gidm dién dung cla
VD, sé& lam ting tin s6 dao dong. Nguoc lai & ban ki Am cilia tin hiéu
diéu bi€n 1am gidm tin s6 dao dong. Mach diéu bi€n dung diode varactor
hién nay rat thong dung vi né hoat dong don gidn, do tin cdy cao va ¢6
s 6n dinh cia mach dao dong thach anh. Tuy nhién do s&t dung mach dao
dong thach anh nén do 1&ch tan sd dinh bi gidi han dén gi4 tri tuong doi
nhé. Thudng chiing dugc ng trong nhitng mach diéu bi€n chi s§ that
thap nhu thong tin vo tuyén di dong hai chiéu.

Hinh ((4-7) 1a sd dd nguyén 1y don gidn clia mach dao ddng diéu
khién bing dién dp (VCO) trong may phat FM. Diode varactor lai dudc
st dung 1am bi€n d6i bién dd tin hiéu diéu bi€n d€ lam thay ddi tin so.
TAn sd trung tim ctia mach dao dong dugc xdc dinh nhu sau:

—_— 1 -
fo=_ = (Hz) (4-26)

Trong do:
L : Dién cdm cudn sd cAp ciia T, (H).
C : bién dung cua diode varactor (F).
Khi c6 mot tin hiéu diéu bi€n dit vao thi tin s6 12 :
! (Hz) (4-27)

f=
21 L(C+ AC

Trong do:
f: TAn s6 mdi clia mach dao dong.



AC: Sy thay d8i dién dung ciia diode varactor theo tin hiéu diéu

bién.

Su bi&n d8i tn s6 1a: Af=|f, -] (4-28)
Ngbd vao t/h

didu bign Ce Ce

%l—:ﬂ; -
VD1 @ {
| Q1 -

Hinh 4-7: Mach diéu bi€n FM vé6i mach dao dong VCO st dung
diode varactor.

% Mach diéu bién FM dung tré khang:

Hinh 4-8 trinh bay so dd nguyén 1y clia mach di€u bién tré khiang
stt dung FET la mot linh kién tich cuc. Dang mach nay dugc goi 1a mach
diéu bi€n trd khdng, vi FET ciing giong nhu mach LC lam thay d6i tré
khdng clia ti. Tin hiéu diéu bi€n lam thay d8i tr§ khing cla Q,, dién
khdng nay lan thay d6i tin s& cong hudng cia mach dao dong.

Hinh 4-8b v& mach tuong duong AC,R;, R3, R4, R, phidn cuc DC
xoay chiéu clia mach. Mach dién hoat dong nhu: gid sit FET 1a 1y tuéng
(dong cuc céng 1, =0).

V,=igR
pp—
£ R-jXc
v,=— " _R
R — jXc
Dong cuc méang cia JFET la :
=gV, = r
4= Em Ve = B R T X

Trong dé:



g : PO hd din cda JFET.
Tré khang gitta cyc drain va datla : Zg = K

1,

R—jX¢ ;
=7d = = La_Hey
&R g, R
e X, .1
Gia su R<< X, ta dugc Zy = -] —= -]

R~ “2nf, g RC
g, R. 1a dai lugng 1am thay ddi dién dung va ty 1& nghich véi
dién trd R, van tdc géc clia tin hiéu didu bién ( 2nf, ) va d6 hd din (g,)
cua Q,.

Vbp < 3 °
R4

t
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o
el
(e}
— >
Y
0
<

Ngd C___
vao C1 -1 JJ R Vg
mach ::Ll ,l Q1 JFET l
dao =
dong - .

R }R3 [] Re ——Ce

— Ngd vao tin hi€u
Adiéu bi€n (b)

Hinh 4-8: Mach diéu bién trd khang dung JFET.
(a) Sd dd nguyén ly.
(b) Mach dién tuong duong AC.

Su bi€n ddi dién dung lam thay ddi dién 4p gate- source. Khi tin
hiéu diéu bi€n dua vao diu cudi cda R; 1am dién 4p gate - source thay
ddi va ty 1& véi su thay ddi cia g,,. K&t qua Zy ciia mach 1a modt ham tin
hiéu diéu bi€n. Cho nén tan sd cong hudng clia mach dao ddng 13 mot
ham theo bién @6 cda tin hiéu di€u bi€n, ty 1& nay thay d6i biang vdi fy.
Thay thé R va C bing trd khdang bi€n d6i s& cdm ng tdt hon dung tinh
nhung khong 1am d4nh hudng d&€n dang séng FM tai ngd ra. P9 1éch tin s6
cuc dai thu dugc tir mach diéu bi€n cdm khdng khodng 5 Khz.



% Mach diéu bi€n FM tryc ti€p st dung vi mach té hgp tuyén
tinh:

Mach dao dong diéu khién bing dién 4p (VCO) dudc st dung
trong mach t6 hop tuyén tinh va may phat chifc ning c6 thé tao ra dang
séng FM truc ti€p tuong d6i dn dinh, chinh xdc va ty 1& thuin véi tin
hiéu diéu bi€n ngd vao. Khuyét diém khi si dung cdc vi mach tuyé&n tinh
va mdy phdt chifc ning clia mach di€u bi€n FM 1a cong suit ra thip 1a
phai c6 thém nhitng thanh phan bén ngoai nhu : dién trd, tu dién dinh thdi
dé x4c dinh tin s6 va ngudn cung cip.

Ngbd vao tin

hiéu diéu
bi€n A
Mach VCO Mach nhian Mach sira Mach khué€ch |f =N(f.+ Af")
f, KHz/V Analog Xn dang séng daicong sust |
R | d: : g suat
sine
R _—cC

Hinh 4-9: So do nguyén 1y don gidn cia mdy phat FM truc ti€p LIC
Hinh 4-9 vé& so d6 khoi gidn lude cia mdy phat chifc ning don
kh&i t6 hop tuyén tinh cé thé dudc sit dung d€ phat FM truc ti€p, tan s&
trung tAm VCO dudc x4c dinh bing tu dién va dién tr§ dinh thdi bén
ngoai (R va C). Tin hiéu diéu bi€n ngd vio két hdp vdi tin s6 VCO dé
tao dang séng FM ngd ra. Mach nhidn analog va bd nidn hinh (sine s&
chuyén tin hiéu VCO dang séng vudng & ngd ra thanh dang séng sine va
qua mach khuéch dai 1in nita @€ dém séng ra. Tan s6 ra cda mach diéu
bién Ia:
f=(fc+AN
Trong d6: N : Conhg suat nhiéu
Af : Do léch tin s6 dinh biing bién do dinh cda tin hiéu diéu
bié€n nhin véi d6 nhay cia mach VCO. M4y phit chitc ning st dung
mach t8 hdp tuyén tinh va mach dao dong diéu khién bdi dién ap VCO



thudng dudc si dung dé quét tin s6, bi€n diéu dich tdn va phat FM truc
ti€p.



Antena
Vce
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© 0.001pF i
5
—>— MC1376
Ngf)AvaAo tin 1uF | )
hiéu 4m i -1
thanh —_ -
(a)
ﬂi f(MHz)
21 Vee=12V
19
17 Vce=5-9V
15
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»V(VDC)

01 2 3 45 67
(b)

Hinh 4-10 : Mdy phat FM dung LIC MC1376.
(a) So d6 nguyén ly
(b) Pdp tuyén tan s6 vao - ra.
Hinh 4-10a 12 so d6 nguyén 1y cia mdy phdt FM don khoi MC

1376 clia hang Motorola. MC1376 12 mach diéu bi€n FM, mach dudc tich
hdp trén mot chip don gdm 8 chdn. MC1376 cé thé hoat dong véi tan sd
séng mang tif 1,4Mhz d&€n 14Mhz va thudng dugc st dung dé phit FM
tryc ti€p ddi v6i nhitng ng dung c6 cong sudt thap nhu dién thoai khong
diy (dién thoai vo tuyé&n). Khi transistor dudc k&t ndi véi ngudn cung cip
12V thi cong suit ra dat dugc khodng 600mW.



Hinh 4-10b vé& dic tuyén giita 4p vao va tan sd ra clia mach VCO
bén trong. Trén hinh vé dudng cong tuyén tinh giita 2V va 4V, dat dugc
do 1éch tin sd dinh gin biing 150 Khz.

2. Mach diéu bié€n FM gidn tiép :

L1
VD1 B
Mach dao dong bén macAh Kb &
. mach nhin
tao séng mang
——Cl R2
R1
—>——9 ——C2

[JRI n— g}
Tin hiéu diéu

— b bi€n vao

Hinh 4-11 :So d6 nguyén 1y clia mach di€u bi€n FM gidn ti€p.

Piéu bi€n FM gidn ti€p 12 mot dang clia di€u bi€n géc, tan sd
séng mang thay d6i theo tan so tin hiéu diéu bi€n. Piéu bi€n FM gidn
ti€p tuong duong vé6i su bién d6i pha truc ti€p clia séng mang va nhu vay
né 12 mot dang clia diéu bi€n pha tryc ti€p, pha tic thdi cda séng mang ty
1& thudn véi tin hiéu diéu bién.

Hinh 4-11 trinh bay sd dd nguyén 1y clia mach diéu bi€n FM gidn
ti€p. Mach diéu bi&n st dung diode varactor VD1 mic ndi ti€p véi mang
cdm ng (cudn day diéu hudng dugc L, va R)). Su k&t hgp mang ndi ti€p
- song song sé& hinh (thanh mach cong hudng ndi ti€p d€ tao ra tin so tir
mach dao dong thach anh. Tin hiéu diéu bi€n dua d€n VD1 lam thay ddi
dién dung ctia VDI1. Trd khdng géc pha nhin thidy dugc bing cdch thay
ddi séng mang, k&t qua 13 hinh (thanh dic tuyén dich pha séng mang. Su



dich pha ty 1¢& thuin véi bién dd cta tin hiéu di€u bi€n. Nhitng vu diém
ctia mach diéu bi€n FM gidn ti€p 12 st dung mach dao dong thach anh dé
ting cudng tinh dn dinh cla ngudn tao séng mang. Thong thudng mdy
phdt FM gidn ti€p c6 tAn s6 6n dinh hon diéu bi€n FM truc tiép.

Piéu bat i cila mach diéu bién FM gidn ti€p 1a dic tuyén dién
4p - dién dung cla diode varactor 12 khong tuyén tinh. Trong thuc t&,
chiing gidng nhur mdt ham clia cin bac hai, dd méo cla dang séng diéu
bi€n 12 nhd nhit. Bién do tin hiéu diéu bi€n dudc giit kha bé, diéu nay
lam han ch€& dod 1éch pha d€n muc thap nhit. Ching thudng dudc ung
dung trong nhitng mach diéu bi€n chi s6 thap, dai hep.

3. Mdy phat FM tryc tiép :

M4y phat FM truc ti€p tao dang séng ra c6 do 1éch tin sd ty 1é
thuin véi tin hiéu diéu bi€n. Thong thudng mach dao ddng tao séng mang
phai dudc diéu chinh tryc ti€p. Nhu vay d6i véi hé thong phat FM chi s6
vira va cao, mach dao dong khong thé st dung thach anh vi tan s& dao
dong cla thach anh thay ddi khong ding ké. K&t qua 1a tinh &n dinh cda
mach dao dong trong mdy phdt FM tryc tié€p khong ddp tng dugc yéu
cau k¥ that cta FCC.

D€ bu vio van dé nay, mach ty dong diéu chinh tin s& (AFC)
dugc sit dung dé 1am ting tinh &n dinh clia mdy phat. Mach AFC so sanh
tan s6 cda mach dao dong tao séng mang khong st dung thach anh. Vi
mach dao dong tao séng mang chuin st dung thach anh, sau d6 tao ra
mot ty sd dién 4p phi hdp 13 hiéu s6 giita hai tAn s6 trén, gid tri dién 4p
nay dugc phan hdi vé mach dao dong tao séng mang d€ diéu chinh mot
cach ty dong su troi tin s6 da x3y ra.



Chuwong 13: M{ly phét FM truc tié'p
Crosby

M4y phiat FM truc ti€p Crosby bao gébm mdt mach vong AFC,
mach nhan tan, mach diéu bi€n tin s6. Mach diéu bién tin s6 cé thé s
dung mach di€u bi€n dién cdm hodc mach dao dong diéu khién bing
dién ap.

D6i v6i mdy phat FM nhu hinh 4-12, tdn s8 trung tAm cda mach
dao dong chd 1a 5,1Mhz, tin s6 nay dugc nhian 1én 18 1an va qua ba ting
nhin kh4c nhau d€ tao ra séng mang sau ciing ctia may phat 12 91,8Mhz.

Mach diéu tin Mach nhén tan
< > < > Antena
£,=30,6M f3=9,8IM
Mach diéu tin &mach
dao dong chu fC‘ g; fi | N2 N3 Power
i - > ™ X2 > X3 >
T/hdldy  f=5.1MHz Amp
bich
vao
LPF
A fm=2MHZ
Vong AFC
Mach nhan
dang tins§ 2| BPF Mach
MHz - ~ [T tron il
y ¥
{=28,6MHz Hinh 4-12 :
Mach dao dong chuin Mach dém & May phit FM tryc
dung thach anh 14,3 Mach nhan X2 ti€p Crosby.
MHz

Nén chid y su chuyén ddi tAn s ctia ba ting, 1an thi nhat khi tan
s6 s6ng mang di diéu bi€n dudc nhan 1én thi tin s6 va dd 1éch pha cla
né cling dudc nhin theo, 1an thif hai tin s6 séng mang bi 1am 1éch (1a do
tan sd tin hiéu diéu bié€n f,,) khong 4nh hudng d&€n qu4 trinh nhan tan, cho



nén hé s6 di€u bién ciing dugc nhan 1én. Lan thit ba, khi séng mang diéu
bi€n géc dude phach véi nhitng tin s6 khdc trong mach tron phi tuyén,
séng mang c6é thé bi chuyén d6i xudi hoic ngugc, phu thudc vao dai
thong ciia mach loc ngo ra.

Tuy nhién, ty 1& do 1éch tan s&, dd 1éch pha thay d6i khong anh
hudng dén qué trinh phich. P&8i véi mdy phdt FM trén hinh 4-13 do 1éch
tan s6 va pha tai ngd ra cia mach diéu bi€n cling dudc nhan 1én 18 lan,
bé dai phat séng FM dat dugc do 1éch tin cho phép 16n nhit tai Antena
(75Khz) thi d6 1éch tai ngd ra phai la:

Ar =2 lléhz = 4166,7Hz
Va hé s6 didu bién Ia: m = —416;’7”2
Néu tan s6 tin hiéu diéu bi€n cho phép 16n nhat 1a:f,, = 15Khz thi
m= 4166,7 =0,2778
15000

Nhu vay hé s& diéu bién tai Antena 1a m =0,2778 x 18 =5

Hé so di€u bién 12 ty s6 giita do 1éch tin s& mdy phat séng thuong
mai FM véi tan s6 cud tin hiéu diéu bién.

% Hoat dong ctia vong AFC :

Chtc ning cia AFC 1a dat dudc tinh 6n dinh cia mdy phat tan so
s6ng mang khong st dung thach anh trong mach dao ddng tao s6ng mang.
V6i mach AFC, tin hiéu séng mang dudc tron vd&i tin hiéu ra cia mach
dao dong thach anh chuin trong mach dién khong tuyén tinh, sy chuyén
ddi ngudc tan so, va sau d6 phan hdi trd vé ngd vao clia mach nhin dang
tan s6.Mach nhan dang tan s& 12 mach lya chon tAn s6 ma dién 4p ra ty
1é v6i hiéu so giita tAn s& vao va va tin s6 cdng hudng clia nd.

DP4i véi may phdt trén hinh 4.12, tin s tai ngd ra clia mach dugc
phan ddi f, =30.6MHz tin s6 nay dugc tron vdi tan sd chuin diéu khién
bdi thach anh f,= 28.6MHz d€ tao ra hiéu s tin s6 f;= 2Mhz. Mach nhin
dang 12 mach diéu huéng dugc c6 hé sd pham chat Q tuong d6i cao, c6
tan sd gan bing tan so trung tim cla né (2MHz).

Vi vay d4p tuyén clia mach nhan dang cé nhitng s& hang 16n, su
bi€n ddi tAn sd thap trong tin s& mang trung tAm Ia do sy trdi tAn sd trong
mach dao dong chi.Va vi mach loc qua thap khong thé thich tng véi do
léch tan s& dudc tao ra bdi tin hiéu di€u bi€n. N&u mach nhan dang ddp



ttng dudc do 1éch tan s6 thi vong phdn hdi s& bd do 1éch. Nhu vay, sé
loai bd dudc sy diéu bién tir séng FM. Pién d4p DC thich hgp dudc cdng
thém vao tin hiéu diéu bi€n d€ ty diéu chinh tin s§ trung tAm ctia mach
dao dong ndi doi vdi sy troi tin sd thap.

% Mach tu diéu chinh tin s AFC (Automatic Frequency
Control):

Vi mdy phat Crosby st dung mach VCO, mach dao dong dién cam
hoidc mach dao dong t6 hdp tuyén tinh dé€ tao tin s6 séng mang. Tan sd
ctia n6 dé bi troi khi nhiét do thay ddi. Tinh &n dinh ctia mach dugc tinh
bing phan triéu ctia dd bach phan (ppm).

M4y phat trén hinh 4.12, tinh 6n dinh cia mach dao ddng c6 dd
troi tan sd trén do bach phan + 40ppm tucng Gng vSi tin sd+204Hz tai
ngd ra cda mach dao dong chd. Tuong ng vdi do trdi tan s6 + 3672 Hz tai
Antena (18 x+ 204) FCC quy dinh dd tr6i tin so clia dai phat séng thuong
mai FM 16n nhat 1a 2Khz. Mic do mach AFC khong han ché dudc do troi
tan s6 tong nhung né 1am gidm dd troi tin s6 mot cach dang ké.

Gia st mach dao dong thach anh chudn &n dinh va diéu hudng
dudc sy trdi tAn s& mot cach hoan chinh tai ngd ra clia mach nhan thit 2
khong c6 phdn hdi.

Do 1€ch vong hG = dfy = N.N,. df, (4.29)
D@ léCh V(\)Ilg kin = dfcl = df()] - Nl.Ng.kd. ko.dfcl (430)
Nhu vay :

df01 = dfcl + Nl.Nz.ko.kd.dfCI.
df01 = dfcl (1 + Nl.Nz.ko.kd).

1
Vi = TN Nohok) (4.3

Trong d6 : kq 12 ham truyén bo tiach séng (V/Hz)

Ko 12 ham truyén mach dao dong chd (Hz/V).

T biéu thie (4.31) ta thdy do troi tan so tai ngd ra cda mach tron
tht hai va tai ngd vao clla mach nhan dang déu bi gidm theo hé s 1+
N;.N».ko.kq. Khi vong AFC déng kin do troi tin s6 séng mang dudc nhan
bdi vong AFC 14an nita va phdn hdi vé mach dao dong chli bing gid tri
dién 4p thuc. Sy sai 1éch tan s& téng khong dugc loai trr vi khdong c6 sy




sai léch dién 4p tai ngd ra clia bd nhan dang phdn hdi vé mach dao dong
chd. Su trdi tin s tai Antena gidm xudng tir 18.360 Hz dé&n 153 Hz, tin
s6 nay nim trong khodng tan s6 yéu ciu cia FCC 1a 2 Khz.

Pic tuyén clia sy troi tAn sO tiéu bi€u cda mach nhin dang la
+100ppm. C6 1& bay gid, ching ta thiy tai sao tan s6 ra clia mach nhan
tht hai dugc trdi dé€ 1am gidm tan s6 dé€n gid tri tuong d6i thap (2 Khz)
truSc khi phan hdi vé mach dao dong chii. Bd nhian dang diéu hudng dugc
dén 2 Mhz véi @6 6n dinh + 200ppm. Su trdi tin sd 16n nhit cda bo nhan
dang la :

dfy = £ 100ppm x 2 Mhz = 200Khz.

Néu tin hiéu 30,6 Mhz dugc phan hoi truc ti€p vao bd nhian dang
thi do 1éch tan s6 cuc dai la:

df. = £ 100ppm x 30,6 Mhz = 3060 Hz.

Sy troi tan s6 13 do dd 6n dinh cia mach nhin dang dugc nhan 1én
bing mach dd 1gi vong hd AFC. Nhu vay, su thay ddi tin s6 ngd ra cla
mach nhan thif hai 12 do dd tr6i tin sd clia mach nhan dang.

df, = df, x N;.N». ko.kq (4.32)

Mot cich tuong tw, mach dao dong thach anh chuin c6 thé bi trdi
tan s va gép phan lam trdi tan sO tong tai ngd ra ctia mach nhan thi hai.
Su trdi tin s 12 do tinh 6n dinh cda thach anh dudc nhin 1én 2 14n trude
khi vao mach tron phi tuyé&n, cho nén:

dfo = N4. dfo Nl. Nz. Ko.kd (433)
Do 1&ch tan s6 vong hd cuc dai tai ngd ra cda mach nhin thi 2 1a :
Dy (t5ng) = N;.N,. (dfc + ko.kd.fd + k().kd.N4.df()) (434)

% May phat FM truc ti€p dung vong khéa pha (PLL):

Hinh (4.13) trinh bay so dd khdi cia may phat FM ddi rong st
dung PLL d€ dat dugc dd on dinh ctia thach anh tif mach dao dong chi
VCO va tai cuing mot thai diém phét ra tin hiéu FM dai rong hé so cao.

Ngd ra
£, Nf FM
Mach chia N < >
Mach dao Mach so Mach
dong thach anh N pha veo
chuin a
¥ PLL 4
A
bién dp ding— [ “
16 DI()Z u Mach loc Mach tdng
qua thdp




Hinh 4.13: M4y phat FM st dung vong khéa pha PLL.

Tan sd ra cia mach VCO dudc phin chia bdi N va phan hdi trd vé
mach so pha PLL. Tai d6 né dudc so sdnh véi tin s6 thach anh chuin 8n
dinh. Mach so pha tao ra mot dién dp thich hop sé& cdng vdi tin hiéu diéu
bi€n va dua vao mach VCO. Pién 4p thuc nay sé& diéu khi€n tan so trung
tAm ctia mach VCO dén gi4 tri thich hgp nhat.

Mach loc qua thap lai chin sy bi€n thién tin so ra ctia mach VCO.
Vi tan s diéu bi€n dudc d6i thanh dién 4p d€ phan hdi vé mach VCO.
Mach loc qua thap ciing chin dugc nhitng tin sd bién trén.

Gigi thiéu mot mach vong khéa pha t6 hdp tuyén tinh (IC XR-215):



Chii thich: 1 @ xr215 |16
Op-amp Input: Ngo vao | Op-amp Input Vee
Op-amp. 2 15
Phase Caparator Phase L VCO out
output:Ngd ra mach so pha. Caparator output 3 14
Phase Caparator
Input: Ngd vao mach so 4 VCONT3  vco Timing
pha. . Phase Mach so [l Capacitor
Phase omparator Input 5 pha k
Comparator Bias:Phan cuc 6 11
mach so pha. Phase . J VCO sweep Input
Op-am Comparator Bias
p-amp 7 10
C?mpensation:NguSn cung Phase VCO gain Control
cap cho Op-amp. Comparator Input 8
Op-amp
Output:Ngd ra Op-amp. Op-amp Range select
VCO Timing Compensation
Capacitor:Tu dién dinh thdi Q ] -VEee
VCO Op-amp Output
VCO sweep
Input:Ngé vao diéu khién
VCO

X7\

Hinh 4-14: S6 @6 khoi clia vong khéa pha XR-215.

XR-215 12 mdt hé thong PLL don kh6i dugc ché tao bdi hing
EXAR Corporation. N6 dudc ng dung rong rdi trong hé thong truyén
thong Analog va Digital. Pic biét né dudc st dung d€ diéu ché FM va
diéu ch& FSK. XR-215 c¢6 thé hoat dong véi tin s6 tif : 0,5Hz dé€n 35 Mhz
va dién 4p Analog vao tir 300pV dén 3V. XR-215 thudc ho logic DTL,
TTL,ECL.

So dd khdi clia XR-215 dugc vé trén hinh (4-14) bao gdm 3 phan
chinh :Mach so pha cin bing, mach dao dong diéu khi€én bing dién 4p
(VCO) dd 6n dinh cao, mach khué&ch dai hoat dong véi tan s6 cao (Op-
amp).

Ngd ra cia mach so pha dudc n6i dén ngd vao mach VCO va cla
mach khuéch dai op-amp. Hé thong PLL hoat ddng ty kich bing cich
ghép AC ngd ra mach VCO v6i ngd vao bd so pha va ngd vao mach loc
qua thdp véi ngd ra clia bd so pha.

Mach VCO tao ra tan s6 quét, tin s nay c6 d6 6n dinh cao va
dugc xdc dinh bing tu dién bén ngoai. Op-amp dugc sit dung 1am mach



tién khuéch dai ng dung trong mach tich séng FM hoidc khuéch dai tdc
dd cao trong diéu ché FSK.

4. M4y phat FM gidn tiép:

Miy phdt FM gidn ti€p tao dang séng c¢6 do 1éch pha ty 1& thuin
véi tin hiéu diéu bi€n. Thong thudng mach dao dong tao séng mang
khong dugc lam l1éch tryc ti€p. Cho nén mach dao dong tao séng mang
thudng st dung thach anh vi mach ty dao dong khong phdi 12 mach diéu
bi€n. K&t qua 14 tinh 6n dinh cia mach dao ddng trong mdy phat FM gidn
ti€p theo quy dinh ctia FCC la khong stt dung mach AFC.

% M4y phat FM gian ti€p Armstrong:

Vi mdy phat FM tryc ti€p, tin hiéu di€u bién truc it€p 1am léch
pha s6ng mang nhung gidn ti€p lam thay d6i tin sd. Hinh (4.15) trinh bay
sd dd khoi cda mdy phiat FM gidn ti€p Armstrong ddi rong. Ngudn tao
séng mang 13 thach anh. Cho nén, dd 6n dinh tan s& séng mang dat yéu
cau cia FCC ma khodng can st dung vong AFC.

Antena

Mach dao ddng tao séng Mach KB CS f,
ac

mang dung thach anh

200Khz Ttt
Mach nhan x72
v T f,
Mach Kb Mach Mach Mach
dém Ve ghép nhan x72| i '

tron

i
I V= Vit Vs Mach KB dém

Mach dich Mach diéu
pha 90° Ve .| biéncan fo
- bing Mach dao ddng thach anh
13,15Khz

fm
Ngé vao tin hiéu diéu
bién f,,



Hinh 4-15 : M4y phdt FM gidn ti€p Armstrong.

DP6i véi may phat Armstrong, tan s séng mang phu (f.) tuong ddi
thap bi dich pha 90° ( 7.') va dwa vao mach diéu bién cin bing. Tai diy
né dudc tron vdi tin hiéu di€u bi€n vao (f,). Ngd ra clia mach diéu bién
can biang 13 dai bién kép da dudc loai bd séng mang, né dugc phdi hdp
vdi séng mang ban diu trong mot mang phdi hdp d€ tao ra dang séng
diéu pha c6 hé sd thap.

Hinh (4-16a) vé dang pha cta clia séng mang goc (V.). Hinh
(4-16b) vé& dang pha clia nhitng thanh phan tan s bién di dugc loai bd
séng mang Vi va Vi Bdi vi, dién dp s6ng mang bi loai bo (7, ) dich
pha 90° so v6i V..D4i bién trén va dai bién dudi k&t hgp véi nhau tao
thanh phin V,,. Hinh (4-16c) biéu dién cap sd cong dang pha V., Vi, Vigt
thong qua tin sd f, c6 th€ xem ngd ra clia dang séng phdi hgp 1a mot tin
hiéu ma pha clia né da bi thay d6i theo ty 1& bing véi £, va cic thong sd
cda né ty 1é thuin véi cdc thong so cda V.

0 =m=acr tanZ—”’ (4-35a).

Khi géc ¢6 gia tri nho thi tg cla géc xap xi bing gi4 tri clia géc
do, cho nén:
0=m=-" (4-35b)

Tir so dd pha vé trén hinh (4-16) ta c¢6 thé thdy bién d6 séng mang
bi thay d6i, sy thay ddi nay khong 1am dnh hudng dén sy bi€n diéu bién
do cia dang séng ra va V ax Xxay ra khi V¢ va Vi cling pha véi nhau va
cung pha v61 V.. B0 1€ch pha cuc dai c6 thé dudc tao ra bdi loai mach
diéu bi€n c6 gbc 1éch pha xap xi 1,67 triéu Radian. Cho nén, do 1&ch tan
s0 cuc dai khi tin hiéu di€u bi€n fimax) = 15Khz la:

A T =0,00167 x 15.0000 = 25Hz

V= 0,0048V

A V=10V

Vusi=0,0048V

Vi =2 x 0.0048=0.0096V

V. =0V




Hinh 4.16 : SO dd pha clia V, Vg, Vi
(a) Pha ctia s6ng mang.
(b) Pha cta dai bién.
(c) SO dd cong pha cia (a), (b).






Chuong 15: MAY THU FM DUNG VI MACH
TO HOP TUYEN TINH

Trong nhitng nim gin diy cdc hing sdn sudt linh kién nhu:
Signetics, RCA, Motorola... @ ché& tao ra nhiéu mach t8 hgp c6 do tin cay
cao, mach t6 hop cong suat thap. Hau hét chiing dudc st dung trong tat
cd cdc loai mdy thu, ddi v6i cd hai hé thong truyén thong AM va FM.
Dang mach t& hop nay cé nhitng vu di€m sau : @6 tin ciy cao, kich thuéc
nhd, 1a linh kién tich cuc, d€ ché tao. Sy ph4t trién cla nhitng vi mach t&
hgp nay da thay th€ toan bd hé thong thdng tin FM hai chiéu don gidn va
hé thong truyén thong vo tuyén hinh mang da dugc st dung trong nhitng
ndm trudc day.

1. Hé théng trung tan IF ciia mdy thu FM sit dung vi mach té hop
tuyén tinh céng sudt thap.

NE/SA614A 13 mot IC trung tan IF don khdi cdng suit thap cla
mdy thu FM dudc ché tao bdi hing Sinetic Corporation. NE/SA 614A 1a
linh kién c6 hé s6 khuéch dai 16n, hoat dong & tan s& cao c6 cdng suit
tiéu thu thap, dong ngd vao khodng 3,3 mA, do nhay rit cao (1,5uV tai
chian vao clia né) tai tan sd 455Khz.

NE/SA 614A c6 2 ngd ra 4m thanh (1 ngd bi lam cAm va 1 ngd khong).
NE/SA 614A khong yéu cau nhiéu linh kién bén ngoai va dip ng dugc
yéu cau k¥ thuit clia Radio hinh mang (Radio Cellular). NE/SA614A
dugc ing dung trong nhitng linh vuc sau day:

Miy thu séng vd tuyén FM hinh mang.

Mady thu séng FM chat lugng cao.

Mach khué&ch dai IF va mach tdch séng trén 25 Mhz.

DPdéng hd do cudng do tin hiéu RF

Ung dung trong mdy phan tich quang phd.

Thu-phat dir liéu

So dd khdi cia NE/SA614A dudc vé trén hinh (5-12). NE/SA614A
bao gdbm 2 mach khuéch dai trung tin gidi han, mach tich séng vudng
géc FM, mach lam cAm tin hi€u 4m thanh, mach chi bdo logic cudng d6
tin hiéu thu dudc va mot bo 6n 4p. NE/SA614A cé hé thdng xit 1y tin hiéu
trung tan IF d6i v6i nhitng tin s rat cao 21,4 Mhz.
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Hinh 5-TP: So]do khoi cia mpch tO f op NE/SA 614A. ‘
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% Mach khti€ch #ai tfung tan F: 78 v

Hinh 5-13 vé& sd dd0 mach tuong duong ciia NE/SA614A. Khdi
khué&ch dai IF bao gdbm 2 mach khuéch dai logic gi6i han. Tang diu bao
gdm 2 mach khuéch dai vi sai c6 do 1¢i 39 dB va bing thong tin hiéu nhd
AC 1a 41 Mhz dudc diéu chinh bing bi&n trd 50Q. Ngd ra clia mach gidi
han th nha't c6 mot bd lip lai tdng trd thap v6i dién trd tuong dudng ndi
ti€p 1K. TAng gidi han thit hai bao gdm 3 mach khuéch dai vi sai v6i do
1gi tong 12 62 dB va bing thong tin hiéu nhd AC 12 28 Mhz. Ngé ra clia
mach khué&ch dai vi sai cudi cung dudc dém bdi mach tich séng vudng
géc bén trong. Mot ngd ra diung d€ diéu khién tu dién dich pha va mach
dich pha L,C. C4 2 tin giéi han déu dudc phan cuc DC c6 phdn hdi.

Mach dém ngd ra ctia mach khuéch dai vi sai cudi cling trong mdi
tang dugc phdn hodi tré vé ngd vado cla tin s6 d6 thdng qua bién trd
41KQ. Vi mach gidi han ¢6 hé sd khuéch dai cao, bing thdong rong, trd
khdng vao 16n nén cic ting han bién cé dién thé khong 6n dinh tai tin s6
trung tan IF 16n hon 455Khz. Tinh 6n dinh c6 thé dugc cdi thién bing
ciach gidm hé s6 khuéch dai cia mach. Piéu nay dudc thuc hién bing
cach mic thém bo suy gidm giita cdc tang khué€ch dai. Mach khué&ch dai
IF ciing ¢6 do 1éch pha thdp (khodng vai dd trén khodng rong cda tan s6
vao).

+ Mach tach séng vudng goc:
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Hinh 5-14: So do khdi mach tiach séng vudng géc

Mach tich s6ng vudng goc trong NE/SA614A trén hinh (5-14) la
mdt bd nhan ciing tuong ty nhu mach tron nhung thay vi tron 2 tin s6
khdc nhau, mach tich séng vudng géc tron 2 tin hiéu cling tin s6 nhung
khdc nhau vé pha. M6t tin hiéu cé bién d6 c6 dinh dugc dua dén ngd vao
clia bd nhin, tin hiéu nay cling dugc dit vaio dau cudi cda tu dién bén
ngoai k&t ndi véi chin (9) cia NE/SA 614A tao nén su 1éch pha 90° thong
qua 2 ban cyc clia tu dién. Tin hiéu dugc 1am 1éch pha nay sé& dit vao dau
duong ctia bd nhan chan (8). Mach dich pha ( mang LC mic song song )
cho phép lua chon nhitng tin s& dang bi dich pha tai tan s IF. Mach tich
séng vudng gbc tao 1 tin hiéu ra ma bién do6 ty 1€ vdi gid tri cua d6 1éch
tan sd cla tin hiéu FM vao.

+ Ngo ra Am thanh :

NE/SA614A ¢6 2 ng6é ra 4m thanh, cd 2 déu c6 transistor PNP
chuyén d6i dong thanh 4p v6i mot dién trd tdi danh dinh 55KQ bén trong.
Ngé ra khong bi 1am cAm ludn hoat dong d€ cho phép sir dung nhitng tin
hiéu Am thanh nhu v6 tuyén hinh mang. Ngd ra con lai bi 1am cAm véi su
suy gidm dic trung 12 70 dB. Hai ngd ra ¢ hiéu s pha 180°, vi thé c6 thé
dwa dén ngd vao vi sai cia mach khu€ch dai op-amp hoic mach so sinh.
Mot gid tri ngudng clia tin s& chuin chua dugce 6n dinh nén bién do clia 2
ngd ra sé& dich pha theo huéng ngudc lai so vdi su dich tan sd vao.



2. Hé théng trung tan IF véi mach tron chdt lugng cao, dién dp

thdp:

NE/SA616 12 mot hé thdng trung tan FM don khoi chat lugng cao.
Pién 4p thip ciing twong tu nhu NE/ SA 614A ngoai trit ¢c6 thém mach
tron / mach dao dong. NE/SA616 hoat dong tai nhitng tin s& 16n hon 150
Mhz véi ngudn nudi thip hon 2,7VDC. NE/SA616 c6 wu di€ém Ia tiéu thy
cong sut thap, hé so khuéch dai cong suit ciia mach tron / chuyén d6i 1a
17dB tai tan s6 45Mhz. Hé sd khuéch dai ctia mach khuéch dai IF / mach
ghim 1a 102 dB, bing thong tin hiéu nhd AC ctia mach khué&ch dai IF va
mach giéi han la 2 Mhz. NE/SA616 dudc 'ng dung trong nhitng linh vuc
sau :

V6 tuyén hinh mang FM xéch tay.

bién thoai khong day.
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Hinh 5-15: So dd khdi clia signetic NE/ SA 616 don khdi dung
trong hé thdng trung tin cda may thu FM.
Hé thong truyén thong khong day.

M4y do cudng do tin hi¢u RF.

Ung dung trong mdy phan tich quang phd.



Mach thu - phat dit li€u.
Mach khuéch dai logaric
M4y thu VHF d6i tan don.

So @b khdi clia NE/ SA616 dugc vé trén hinh 5-15. N6 ciing tuong
tu nhu NE/SA614A nhung c6 thém ting tron va ting dao dong ndi. Pic
tinh tiéu bi€u cia mach tron gdbm: Hé sd nhiéu 6,2 dB, hé sd khuéch dai
chuyén d6i 17dB, ngd vao chin thi ba 1a 9dB. Mach dao dong sé& lam
viéc trong khodng tin s& 200Mhz d6i vdi mang cong hudng LC. Trd
khéng ngd ra cia mach tron 12 dién trd 15K cho phép lién lac truc ti€p
v6i mach loc gdm 455Khz. Mach khuéch dai IF c6 hé s6 khué&ch dai 1a
43dB va bing thong 1a 5,5Mhz. Mach gidi han IF c6 hé sd khuéch dai 12
60dB va bing thong 12 4,5Mhz. Mach tdch séng ciing st dung ngudn pin
Gilbert, mdt cuc cla pin dugc diéu khi€n bdi ngudn tin hiéu IF bén trong
va ngd ra con lai cda IF dudc ndi truc ti€p AC v6i mang dich pha diéu
hudng duge. Tai ddy né dude dich pha 90° trude khi phan hdi vé cuc con
lai clia pin. Ngd ra clia mach gidi di€u bi€n clia mach tich séng vudng
géc d€ diéu khi€n op-amp bén trong, op-amp gidng nhu mdt mach
khué&ch dai dém c6 hé s& khuéch dai biing 1 hoic hé s6 khuéch dai dong
thdi ddi véi mach loc va thanh phan nhiét 4o & tiang tht hai néu cin
thiét.

3. H¢ théng vé tuyén FM sit dung vi mach:

TDA7000 13 mach t6 hgp don khdi ctia hé thdng vo tuyén FM,
TDA7000 13 mdy thu radio FM hoan chinh trén mdt mach t6 hgp don
chip. TDA7000 c6 dic diém 1a kich thuSc nhd dé tich hdp, tiéu thu cong
suat thap. Bén ngoii IC chi c6 mach cong hudng LC diéu hudng dugc dé
lam mach dao dong ndi. TDA7000 dudc ng dung trong nhitng thi€t bi
nhu: dién thoai khong diy, cdc mach diéu khién vo tuyén hoic nhitng
kénh 4m thanh trong may thu hinh.

So dd khdi ciia TDA700 dude vé trén hinh (5-16), TDA7000 bao
gdm nhitng kh&i chifc ning sau: ting RF, mach tron, mach dao dong noi,
mach khuéch dai, mach han bién IF, mach gidi diéu bi€n pha, mach tdch
séng va cic cong tic. TDA7000 c6 vong khéa tin sd FLL c6 tan sO trung
tan 13 70Mhz. FLL dudc st dung d€ 1am gidm méo séng hai tdng (THD)



bing cdch nén sy bié€n thién tin s IF. Tic 12 nén dd 1éch tin sd 75Khz
xudng con khodng 15Khz. Piéu nay lam han ch€ méo séng hai tdng dén
0,7% v&i do léch tan s6 1a +21,5Khz va d@€n 3,3% khi @6 1éch tan 1a
+75Khz. Tinh chon lya cta IF phu thudc vao hoat dong cia mach loc RC
Sallen - Key.

Hinh 5-16: So d6 khdi ctia mach t§ hop radio FM signetic
TDA7000



Chwong 16: QUA TRINH TRUYEN AM THANH
LAP THE

Hinh 5-17 phé tin s6 FM ddi goc bao gdm nhitng kénh 4m thanh
tt SOHz dén 15Khz, thém vao d6 1a nhitng kénh 4m thanh FM stereo
dugc da hdp phin tin trdng thanh nhitng tin hiéu dii gdc. V6i séng chi
c6 tin s& 19Khz. Trong truyén Am thanh stereo cé ba kénh 4m thanh:

- Kénh 4m thanh (Audio channel): trdi(L) + phai(R) goi chung la
kénh stereo L+R

- Kénh Audio trdi (L) _(R): goi chung 1a kénh stereo L - R

- S6ng mang phu SCA dudc k&t hdp véi nhitng bién ddi clia né.

Song mang phu Séng mang phu
Séng chii kénh stereo L-R kénh SCA
stereo
Kénh stereo
L+R
L+R L-R L-R SCA
LSB USB
tHe)
50Hz 19khz 38khz 60khz ~ 74khz

15khz 23khz 53khz 67khz

Hinh 5-17: Phé tan s6 FM dai goc.

Kénh L+R chi€m ddi thong tir OHz dén 15Khz. Bién dd kénh
audio L-R dugc diéu bi€n v6i séng mang phu 38Khz d€ tao thanh kénh L-
R. Kénh L-R 1a dai bién kép da dudc loai b tin hiéu séng mang va cé
dai thong tir 23Khz d€n 53Khz, né chi dugc st dung dé truyén séng FM
stereo. Phd tin s& séng mang phu nim trén dii thong tir 60Hhz dén
74Khz. Nhitng tin hiéu théng tin chita trong ddi kénh stereo L+R va L-R
thi ddng nhat v4i nhau ngoai trir pha cdia chiing 12 khdc nhau. Trong may
thu mono, c6 thé gidi diéu bi€n toan bd phd tin hiéu dai g&c nhung chi c6
kénh L+R tan s6 tir 50 d&€n 15Khz dudc khuéch dai va dua ra loa. Vi vay



trong mdi loa sé& tdi tao lai toan bd phd Am thanh gdc. PGi vdi nhitng mdy
thu stereo, chi gidi diéu bi&€n nhitng kénh stereo cé tan s6 tir 23Khz dén
53Khz va tach r&i nhitng kénh phai va trai sau d6 dua ching dén tirng loa
riéng biét. S6ng mang phu dudc gidi diéu bi€n trong tit cd cdc mdy thu
FM mic du chi c6 nhitng thi€t bi SCA that tdt mdi gidi diéu bi€n dudc
séng mang phu d€ tao thanh mhitng tAn s 4m thanh.

Véi phuong phép truyén stereo, dd di tin cuc dai van 13 75Khz.
Trong d6 7,5Khz (10%) dugc danh riéng d€ truyén séng mang phu va
7,5Khz (10%) khic dudc danh riéng cho séng chii 19Khz. Trong thuc t&
phai gidm d6 di tin d€n tin s6 60Khz d€ mdy thu stereo thu dugc nhitng
kénh stereo L-R va L+R. Tuy nhién nhitng kénh stereo L-R, L+R khong
can thi€t phdi gidi han d6 di tAn dé€n tan s6 30Khz.

1. Phdt thanh thanh ldp thé FM:

Kénh stereo

L+R va L-R
Kénh Audio Kénh Audio Dén mdy
s L+R va L-R
LvaR va phat FM
T/h ddy gdc toan
o phin
Ngd vao 50Hz-15 Khz
kénh L A " <
en Mach tién Machcong | 1+R Mach tré L+R h(lj\/[atch %h(:,ph
—> nhian L4+R > (delay) PHYEN M
—>
50Hz-15 Khz 60-74khz
Mach tién Machu L-R| LR | Machdicu | o Séng chi
5 bi€n cian bang
—> nhan 19Khz
23-53 Khz
Ngd vao 38 Khz
kénh R
Mach nhian X2 Mach dao dong
< 19 Khz

Hinh 5-18: M4y phat FM stereo st dung mach da hgp phan tan.



Hinh 5-18 13 so dd khdi ciia may phat FM stereo, nhitng kénh L,
R dugc k&t hdp véi nhau trong mot mang ma trin d€ tao thanh nhitng
kénh stereo L-R, L+R. Kénh L-R di€u bi€n vdi tin s& séng mang phu
38Khz, d€ tao ra kénh L-R cé tin s6 tir 23Khz dén 53Khz. Vi th€ thdi
gian tré trong dudng din tin hiéu L-R nén né dugc dua vao mach diéu
bién cin bing sau d6 mdi dn dinh tan s6 tir 23Khz d&€n 53Khz. Kénh L+R
phéi dugc 1am 1éch pha so v4i kénh L-R nhim thuin trong qud trinh gidi
diéu bi€n. S6ng chii 19Khz truyén t6t hon séng mang phu 38Khz vi séng
mang phu 38Khz rit khé tdi tao lai trong mdy thu. Tin hiéu ddi g6c toan
phan dua vio mdy phat FM, tai diy n6é dugc diéu bi€n vdi séng mang
chinh.

+** Qua trinh chén kénh L -R, L+R :

Hinh 5-19 tri€n khai dang s6ng tin hiéu stereo toan phin, nhitng
kénh L va R ¢6 bién dd tin hiéu biing nhau. Kénh L-R khdng xuit hién
trong dang séng toan phan, kénh L-R di€u bi€n v6i séng mang phu
38Khz trén nhitng di bién stereo L-R, ma di bién L-R 12 mot phin cla
tin hiéu dai gdc toan phan.

Trong mach diéu tin FM, gid s riing10V bién dd tin hiéu ddi gdc
s& tao ra do di tan 1a 75Khz, d6i v6i séng mang chinh thi séng mang phu
va séng chi 19Khz c6 dd di tAn cuc dai. Kénh L,R dugc gidi han véi gid
tri cuc dai 1a 4V, 1V danh cho s6ng mang phy, 1V danh cho s6ng chi
19Khz, cho nén 8V con lai danh cho nhitng kénh stereo L-R va L+R,
séng mang phu va séng chi 19Khz va dang séng stereo toan phan. Tir
hinh vé& ta thdy kénh L-R, L+R chén vao khong bao gid tao ra dudc bién
do tong 16n hon 8V. Vi vy khong bao gid tao ra dd di tin I6n hon
60Khz. Tong bién do tin hiéu ddi gdoc toan phan khong bao gis vuot qud
10V ng véi do di tan 75Khz.
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Hinh 5-19: Tin hiéu stereo toan phan cé bién do cia tin hiéu L, R
bing nhau.

(a) Tin hi€u kénh L.

(b) Tin hiéu kénh R.

(c) Tin hiéu kénh L+R.

(d) Tin hiéu kénh L-R.

(e) S6ng mang chi 19 Khz va s6ng mang phu SCA.

(f) Dang s6ng tin hiéu toan phan.
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Hinh 5-20 : Tin hiéu stereo toan phan cé bién d6 cuia tin hiéu audio L,
R khong biéing nhau.

(a) Tin hi€u kénh L.

(b) Tin hiéu kénh R.

(c) Tin hiéu kénh L+R.

(d) Tin hiéu kénh L-R.

(e) Song mang chti19 Khz va séng mang phu SCA.

(f) Dang s6ng tin hiéu toan phan.

Hinh 5-20 12 dang s6ng toan phan ma nhitng tin hiéu audio L,R c6
bién dd khdc nhau. Tir hinh vé ta thdy dang séng stereo toan phan khong
bao gid vugt qui 10V hay d6 di tin 75khz, sy xuit hién dang séng tong
cia L+R, L-R da dugc loai bd toan phan.

2. Qud trinh thu Gm thanh Idp thé:

Nhitng m4y thu 4m thanh 1ap th€ FM ciing gidng nhu mdy thu FM
chuin c6 cling tAng tich séng Am thanh tai ngd ra. Hinh (5-21) 1a so d6
khoi mdy thu FM c6 ngd ra Am thanh 1a stereo va mono. Trong bd xt Iy
clia phadn mono, tin hiéu L+R chifa tit c3 tin hiéu thong tin goc clia kénh
L,R nhitng tin hiéu thong tin nay dudc loc, khuéch dai va sau d6 dua hai
tin hiéu vao loa L va R. Trong bd xt 1y cda phan stereo, tin hiéu thong tin
ddi gdc gidi han dugc dua d€n mach gidi diu bié€n stereo, tai diy nhitng
kénh L,R dudc tdch ra va sau d6 dua ra tirng loa riéng cta ching.



Antena thu
Mady thu mono Loa
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Hinh 5-21 : Mdy thu FM mono va stereo.

Nhitng kénh L-R, L+R va song chi dudc loc ra bing mach loc dai
thong c6 hé s phadm chit Q 16n, ching dudc nhian ddi va khuéch dai rdi
dua vao mach gidi diéu bi€n L-R. Kénh L+R dudc loc bing mach loc qua
thdp véi tan s6 cit trén 15Khz. Tin hiéu dii bién kép L-R dugc tich ra
bing mach loc ddi thong rong diéu hudng dugc, sau d6 tron v6i séng
mang 38Khz d3 dugc phuc hoi trong mach gidi di€u bi€n cin bing dé tao
ra tin hiéu thong tin L-R. Mang ma tran L-R, L+R biing nhiéu cdch dé
tich ra nhirng tin hi€u thong tin L va R, nhitng tin hi€u thong tin Lva R
dugc dua qua mach gidi nhan trude khi ra loa.



Hinh (5-22) 12 s6 dd khdi cia mach gidi ma ma trin stereo, kénh
L-R dudc cong truc ti€p vdi kénh L+R d€ thu dudc tin hiéu 2L:
(L+R) + (L-R) = 2L.
Kénh L-R dudgc bu trir véi kénh L+R tao ra tin hiéu 2R.
-(L-R) + (L+R) = 2R.

Kénh stereo Kénh Audio
L+R —

Mach IL Mach gidi oL Ma.CAh khuéch
cdng nhan > dai 4m thanh Loa L

> MAE_ICh 2R Machﬂgiﬁi R 1:1/[210}1 kl;llllléctl;l
cdng nhin ai Am than LoaR

LR
Mang ma trdn

Hinh 5-22: Mang gidi ma ma trin stereo.



Chuong 17 HE THONG TRUYEN THONG FM
HAI CHIEU

1. Mdy phdt radio FM hai chiéu:

S6ng mang chua
diéu bi€n
12,5Mhz-14,5Mhz

S6ng mang IF ~ S6ng mang RF
da diéu bién da di€u bi€n

150Mhz-174Mhz

A

) 4
A
\4

Xtal N Mach bu N Mach Mach Mach
> fl nhiét o dieu pha[|khuéch dai[ ™| nhan x12
Antena
y
v
R Xtal 0MhZ-3MhZ MaCh BPF
- 2 > >
Chuyén| | . KBCS
mach ’y Tin hi€u
cﬁon audio
o Microphone
kénh [ Xtal Mach Mach KP P
f3 gi6i han [¢ am thanh [¢ I:I
Xtal
4
v
1 Electric Mach
PTT VOX

Hinh 5-23 :So do khdi clia mdy phat FM hai chiéu.

So @6 khdi cia mdy phat FM tryc ti€p st dung vi mach td hgp
dudc vé trén hinh (5-23). M4y phat FM gidn ti€p dudc sit dung rong rii
hon mdy phat FM truc ti€p, vi may phdt FM truc ti€p khong c6 tinh 6n
dinh cao. Theo quy dinh ctia FCC la khong s dung vong AFC.

Mady phét ¢ so do khdi nhu hinh (5-23) hoat dong trén bing tan tir
150Khz dé&n 174Mhz. Bd chuyén mach chon kénh cip ngudn cho mdt



trong bon mach dao dong thach anh hoat dong tai tan so tir 12,5 Mhz dén
14,5Mhz phu thudc vao tin s6 séng mang phdt ra tai ngd ra cudi cling clia
may phat.

Mach diéu bi€n pha st dung diode varactor dugc diéu bi€n véi tin
hiéu audio tai ngd ra cia mach gidi han. Bién d6 cda tin hiéu audio dugc
gi61 han lai sao cho mdy phdt khong vugt qua muc kich thich s6ng mang
IF di dugc diéu bi€n s& dugc khuéch dai 1én va nhan 1én 12 14n d€ tao ra
tan s6 séng mang RF phl hdp. Tin hiéu RF dugc khuéch dai 1an nita va
dudc loc trude khi truyén di.

\%
c« Ql . Vcc mdy phat

PTT hoic chuyén
mach VOX

S
Tl

Hinh 5-24 : SJ @6 nguyén 1y PTT.

Hoat dong ctia mach nhu sau: Khi nhadn phim cda PTT thi chuyén
mach sé& ndi dit cuc Base clia Q; 1am cho Q, ngung dan va Q, s& dan. Khi
Q, ngung din thi ngudn cung cap cap cho may phat dong thdi ngit ngudn
cung cAp cho mdy thu. Mudn cho lam viéc thi cong tic PTT s& md ra lic
nay Q, ngung din s& ngit ngudn V.. cung cAp cho mdy phit déng thdi Q,
din trd lai cAp ngudn cho may thu, Iic d6 mady thu lam viéc.

Ngoai nhitng mdy phdt hién dai con dudc trang bi bd VOX (Voice
operated transmitter) VOX 1a mot bd phan hoat ddng mdt cdch ty dong
khi ¢6 Am thanh dua vao micro, trén mach VOX c6 nhitng phim nhan tu
dong. Khi c6 tin hi€u dua vao micro thi nhitng phim nay ty dong dong lai
va mach VOX bit dau hoat dong. M4y c¢6 trang bi mach VOX yéu ciu

Vee mdy thu




phai c6 mdt micro bén ngoiai dé nhin tin hiéu. So dd6 nguyén 1y ciia VOX
tiéu biéu dugc vé trén hinh (5-24).

Hoat dong cia mach nhu sau: ngudn tin hiéu audio duwa vao micro
nim trong ddi tin tir 400Hz d&€n 600Hz, ngudn tin hiéu nay dugc loc va
khuéch dai bdi Q;, Q,, Qs. Ngb ra clia Q; dudc chinh luu va diéu khién
bdi Q, hoat ddng. Khi Q4 dan thi mach PTT sé& ndi mass va cho phép
may phat hoat dong, mdy thu ngung hoat dong. Khi khong c6 tin hiéu
audio vao thi Q4 ngung din va PTT hd mach, khong cho phép mdy phat
lam viéc ddng thdi cho phép mdy thu hoat dong.

Vcee

& P o
<«

Pé&n mach
PTT
A
Q3
Ngd vao tin hiéu
am thanh 1 Q2
Q4
Diode chinh
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Hinh 5-25: So d6 nguyén Iy ciia mach VOX.
2. M4y thu Radio FM hai chiéu:

So dd kh&i cia mdy thu trén hinh (5-26) c6 bdn kénh dudc tich hgp lai
thainh mot mach dit trong mdy thu v6i bon mach dao dong riéng biét. Khi
mdy thu hoat dong thi mot trong bdn mach dao dong sé& hoat dong theo
phu thudc vio vi tri chuyén mach chon kénh. Tan s& dao dong cia mach
dudc nhan 1&én 9 1an. Tin hiéu tai ngd ra ca bd phan dugc dua vio mach
tron, tai diy n6é phdch vdi tin hiéu RF vao tao ra tin sd trung tan 20Mhz.



Loai mdy thu nay dugc st dung “ low side injection” va tin sd dao dong
dudgc xac dinh nhu sau:
TansoRF —20Mhz

9
Tin hiéu IF dudc loc, khué&ch dai, gidi han lai bién do va sau d6
dudc dua vio mach tdch séng bi€n diéu tin s6 d€ gidi diéu bi€n. Pién 4p
ngd ra mach tich séng bi€n diéu tin s6 dugc khuéch va dua ra loa. Mot
loai mach khué&ch dai, nén nhi€u tiéu bi€u dugc vé trén hinh (5-27).
Mach nén sé& bi khéa bdi tin hiéu nhi€u bén ngoai tai ngd ra clia mach
khuéch dai audio.

Tan so thach anh =
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Hinh 5-26 :So do6 khdi clia mdy thu FM 2 chiéu.

Khi mdy thu khong nhan dugc tin hi€éu RF thi mach AGC la
nguyén nhin lam ting do 1¢i cia mat thu dén gid tri cyc dai. P6 16i may
thu ting Ién lam cho tin hiéu nhiéu trong m4y thu ting theo, tin hiéu
nhiéu nim trong dai tin tir 3Khz d&n 5Khz. Khi tin hiéu nhiéu dang c6
trong mdy thu ting quid mtc cho phép, mach khué€ch dai audio s& ngung



hoat dong, mdy thu sé ngung hoat dong. Mach loc dai thong ngé vao chi
cho phép tin hiéu nhiéu c6 tin s6 tir 3Khz d&€n 5Khz di qua, tin hiéu nhiéu
nay sé dugc khué&ch dai va chinh Ivu. Pién 4p ngd ra mach chinh luu dudc
xdc dinh dua theo diéu kién ngit din clia chuyén mach Q;. Khi Q; dan,
s& cAp ngudn cho mach khuéch dai audio. Khi Q; ngung din sé& ngit
ngudn cung cip cho khuéch dai audio, mdy thu s& ngung hoat dong. R, 12
bi€n trd diéu chinh d6 nhay ctia mach nén.
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Chwong 19: PIEU CHE DELTA

Trong thdng tin lién lac, nhiéu khi ta chi cAn truyén di gid tri thay
ddi tuyét d6i ciia tin hiéu. Trong PCM ta 14y mAu gém ca thanh phidn mot
chiéu va xoay chiéu. Thanh phan mdt chiéu x4c dinh toa do cda tin hiéu
gdc, thanh phian xoay chiéu chi sy bi€n thién clia tin hiéu. Néu diung
PCM, yéu cau mdi doan thdi gian phai truyén mot s& lugng xung nhat
dinh. N&u ta chi truyén su thay ddi, luu lugng truyén trén dudng day c6
thé gidm di 50%. Chi truyén thanh phan thay d6i d6 12 nguyén tic cd ban
cda diéu ché€ Delta va DPCM.

1 - Nguyén ly diéu ché:

Trong k§ thuat PCM cho phép cic bd A/D tao ra 8 bit song song dé
bi€u dién mot mitc PCM nhu vay tdc dd ma héa chidm, d€ ning cao kha
ning clia A/D phuong phdp diéu ché€ Delta chi ¢6 mot bit tin hiéu sd van
biéu dién dugc gid tri tuong ddi ctia mic bién dd PAM bing cich 14y mic
bién do tht M; hdi ti€p vé so sanh véi mifc My (M; = e(t) =0.

Nhu vdy & dau thu néu e(t)=1 thi tao ra mot mic mdi c6 bién do

16n hon muc ca.
So sanh

S(t)
f, e(t) S ()
: ' D Q j e(t).dt |—»

CK Tich phan

I
fs

Tich phan

je(t).dt

S’(t)




Hinh 6-12: Qu4 trinh diéu ché Delta.
S(t) 1a tin hiéu analog c6 phd tan f, dang xung PAM.

S’(t) 12 tin hiéu hoi ti€p vé d€ so sdanh 14 xung bién dd trudc do.
e(t) 1a tin hiura e(t) =1 < S(t) >S’(t)
e(t)=0 < S(t) < S’(v).

Mach mi héa vi phan bao gid ciing c6 FF D d€ 1am tré di mot xung
va mach giai ma ( mach tich phin) dé khoi phuc tin hi€u analog. Phudng
phdp diéu ch& don gidn d€ thyc hién tin hiéu lan truyén cé s6 lugng bit
16n hon. Phuong phdp nay dugc &ng dung nhiéu trong tong dai dién t& dé
ma hda tin hiéu analog tir dudng day thué bao tdi thanh tin hiéu s6 truyén
din qua hé thdng chuyén mach roi khodi phuc trd lai tin hiéu analog d€
phdt ra dudng day thué bao.

2 - Méo lugng ti:

Né€u e(t) = 1 thi bién dd xung t6i 16n hon bién dd xung trudc d6
nhung mitc d6 16n hon nhu thé€ nao thi e(t) =1 khong phan 4nh chinh dugc
diéu d6 din d&n sy méo dang tin hiéu.

T hinh vé khi S(t) khong cé thay d6i, S’(t) s& thay d6i vé hai phia
clia S(t) va e(t) s& thay ddi gifta gid tri Am va duong. Sai s6 d6 goi 1a
nhiéu khi lugng ti héa. Cach khic phuc 12 gidm nhd h (d6 ddc) cé nghia
12 ting tan s6 xung clock.

Qua4 tai suon:

Khi tin hiéu can truyén thay ddi qud nhanh tin hiéu ra cia bd phin
thu S’(t) s& khong thay d6i kip. Ngudi ta goi d6 13 hién tugng qud tai sudn
va nhu vay sé sinh ra sai s6 khi thu tin hiéu.

h: 14 buGc cuc dai ctia bo tich phén.



Né&u S(t) 12 hinh sin ¢6 bién dd V,, tan s 1a f, S(t)= Vsin2 zf,t. Va

sudn S(t) 1 S’ (t) :% —2af, cos2af 1

| %| max:2 ﬂ'fan.

| >

V&i budc h, tin s6 14y mau 12 f, thi sudn cda né 1a

=1,

~

D€ tranh tinh trang qué tdi sudn can théa min 2 7,V <hf,.

Viy: fo< s
2nVm

3 - Piéu ché& Delta thay ddi suon VSDM:
(Variable Slope Delta Modulation)
Phuong phdp diéu ch& nay lam gidm dudc nhiéu khi lugng tif héa,
tranh dudc qua tai sudn.Trong VSDM sudn clia mach tich phan dudc ting
hodc gidm phu thudc vio toc dd thay ddi cla tin hiéu vao.
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|| Aj e(t).dt fe—| 1 <

Hinh 6 -13a: Piéu ch&€ CVSD (Continuosly Variable Slope Delta).

Tin hiéu e(t) tao ra 1an lugt dua qua 3 FFD. Khi ¢6 3 bit lién ti€p thi
ngd ra AND; 1én 1 1am ting do 1¢i A. N&u 3 bit 0 lién ti€p thi ngd ra clia
AND; Ién 1 ciing lam ting do 1di A. Trong c4u tric mach gidi mi ciing cé
mach diéu khi€n thay ddi do 1gi nhu sau:

CK—
D Q D Q
CK Q CK Q__
L .
Y —|
\4 l \ 4
e(t) L[) L\)
l ||
OR
A.e(t
St Piéu chinh do |
<« Aje(t).dt < 16i <




Hinh 6 -13b: Gidi diéu ch&€ CVSD (Continuosly Variable Slope Delta).
V -PIEU CHE’ DPCM: (Different pulse code modulation).
DPCM 1a phuong phdp di€u ché& ké&t hop gifta diéu ché Delta va

diéu ch€ PCM. Ngudi ta ding ma nhi phan d€ bi€u dién sy thay ddi bién
do ctda tin hiéu vi phan e(t). Mi cda tin hiéu vi phan c6 thé biéu dién 2"
mic, viy sé& truyén n bit cho mdi 1an 14y mAu cda tin hiéu vi phan. N&u
nhu ¢c6 mdt sy thay d6i nhd giita hai qué trinh 14y miu cta tin hiéu vao
analog thi s& xuat hién su thay d6i vé ma, ta chi truyén sy thay d6i do.
Sau diy 1a dang so d6 khdi cia mdy thu vad mdy phdt cda hé thong

DPCM don gian.
DPAM DPCM
Input PAM DPAM
Analaq| g (+) Lugng tf Mai
5 LPF La G e A o
Vv v )
Preditor
N \ 4
Phan phat
Channel
Output PAM
DPAM
Analog DPCM
«— LPF | Ne| Gidimi |e
(+)
)
> Preditor
Phan thu

Hinh 6-14: S6 d6 khdi ciia may phit va mdy thu DPCM.
% Nguyén tic hoat dong:

Tin hiéu analog sau khi qua bo loc thong thap (LPF) dé€ han ché&
bing tin tin hiéu vao bing 1/2 hodc it hon mot nita tan sd 14y mau fs rdi
dé&n bo 14y mAu. Bo du dodn giit lai xung da diéu ché trude d6, tin hiéu ra
cda bd du dodn va tin hiéu ra cda bd 14y mau két hop lai v6i nhau thong
qua bd cong, ngd ra cia bd trir chi xud't hién khi c¢é su sai 1éch dién 4p



gitta hai ngd vio d6 12 tin hiéu DPCM. Gi4 tri Wn biéu thi cho gia tri 14y
mau PAM va Zn=Wn la gi4 tri § ngd ra ctia bd du dodn. Vay ngd ra clia
bod trr 12 e,= Wn- Wn. Gid tri mdu DPCM nay dugc lugng tif héa 1
ente vl ey 12 sai s§ lugng ti do M mic lugng t&. N&u trén dudng truyén
tin hiéu khong bi nhiéu thi ngd ra ctia bo gidi md § mdy thu s& tao ra mot
tin hiéu DPAM gidng nhv § mdy phét e, +e,,

Gid st ring gid tri mAu truc d6 & mdy thu 1a chinh xdc thi gid tri
ngo ra cta bd dy dodn la Wn+§, ngo ra ciia bd cong 1a e,+e, +Wn+§.
Do e,= Wn—Wn ngd ra cua bd cong c6 gid tri 1a Wn + e+ a va tin hiéu
analog dugc phuc hdi & ngd ra cia mdy thu c6 dang tuong tu nhu tin hiéu
& ngd vao clia may phat nhung cé sai s6 lugng tif.



So @6 nguyén 1y cia hé thong ma DPCM. Ma PCM 8 bit dugc ddi
thanh ma 4 bit DPCM. Su tich phian dudc thyc hién s6 hdéa diing bo cong
va tin hi€u nhi phan, dung bd tru dé tao tin hiéu DPCM. 0] bd gidi ma sy
tich phan tin hi€u ma vi phan ding bd cong va § d6 tao ra ma 8 bit PCM.
H‘%ntl}églg nay c6 thé gidm luu luong truyén 50% ( tir 8 bit thanh 4 bit).

Analog Mach mi héa Bo chuyén doi
PN song song - ndi
A N
ti€p. N>g6 .
A-B DPCM
—> <4— 4 bit
B
Clock fs
—->~D—
Bit clock
fy, = 4fs
A [¢&—
A+B
B le——
8 bit
—>
~ ’ B’\ h P d,(’.
Hinh 6-15p : Ma héa,D | Pochuyendol
no1 tiep- song song
0 gidi ma DPCM in
Tin higu| B0 gidima B
anetos PCM

ra

LT

Clock fs




Hinh 6-15b : Gidi ma DPCM.



Luan Yan Toi NghleP /(MM //(w /1m/ mén Aq // ml/ /M/gﬁn ///II/I/&

N ,. [

Chwong 21: S¢ do khoi cua méy ghi Am

M4y ghi &m bao gébm 4 bd phan chili y&u: bo cd khi kéo bing, mach
dién tir gdm cdc bo khué&ch dai va hiéu chinh tin s6, bo chi thi mifc tin
hiéu, dau tir va bo ngudn cap dién.

Tuy theo muc dich st dung ma ch€ tao cdc loai mdy ghi 4m c6 tinh
ning thich hgp theo titng so d6 cu thé.

Sau diy 13 so dd kh&i mdy ghi Am chuyén diing cho c4c phim trudng,
studio cdc dai phdat. Cadc bd phan phu nhu ting 4m micro, ting 4m cOng
suét, bo chi thi mifc tin hiéu dugc 1ip rdi bén ngoai.
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am ghi, ddng thdi d&€n K, d€ ngudi diéu khién ki€m tra tin hiéu vao. Tai
clia ting Am ghi 1a dau tir ghi.

B0 tao séng siéu Am cung cidp dong cho dau x6a, dong thdi cung cip
dong tir thién cho dau ghi

Stic dién dong cdm ng trén dau phdt dugc dua dén ting Am phat.
PAiura clia ting Am c6 trd khang tir 150 Q d&n 600 Q d€ phdi hop véi ting
khuéch dai sau d6. Dién dp ra tit 1.5" d&€n 6" d€ ddm bdo ch& do lam viéc
binh thudng cho dudng diy hay ting cong suit. Néu dién 4dp tai J, qud nhd
sé din dén sv ting dd nhay clia tAng cong suit ting Am phdt va ting 4m
ki€m tra dé giy ra tu kich, ddng thdi khé khin cho viéc chdng nhiéu ciing
nhu 1am ting tap Am trén dudng diy truyén tdi tin hiéu. Néu dién 4p ra
qud 16n s€ lam tdng d0 méo dang song tin hi€u.

Khéa K, ding d€ ndi tin hiéu dé€n dudng dy truyén tai hoic tai gia
trong khi thay biang hay lic ki€m tra tin hiéu, lic in bing...

Khéa K, dugc ndi véi ting Am kiém tra véi muc dich kiém tra tin
hiéu Am thanh & dau vao (trudc lic ghi), hay ddu ra d€ xdc dinh chat lugng
trude va sau khi ghi.
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Miic dién 4p chuidn & hai ddu vao va dau ra nhu nhau, dugc quy uSc
nhu vy d€ tién 1¢i trong qud trinh st dung nhu viéc san bing giita cic
mdy vdi nhau.o d6 khdi cia may ghi Am stereo: bao gdm hai tAng micro c6
gdn thém mach ki€m tra va cdc mach phu

Tang §m

L&T_I"J
(T iie=y

A0 N

So db khdi cia mdy ghi Am stereo

M4y ghi 4m stereo cé tif 2 d&€n 4 dudng ghi phat. C6 2 bd dau ti,
mdi bd dugc ddu vao mdi kénh. Trong mdi kénh c6 tirng phan diéu chinh
riéng cho dong tir thién diu ghi, cho ting Am, cho phan hiéu chinh tin s6
dé b lai sy khdc biét giita hai kénh. Phan diéu chinh 4m lugng va 4m sic
chi dit riéng trong kénh phat. Riéng phan Am lugng cho thém nim cin
bing (balance) d€ diéu chinh Am thanh stereo theo y mudn. Chiét 4p P ¢6
dau chung vdi masse, 2 diu con lai dudc ndi véi hai kénh phat d€ khi diéu
chinh cho 4m lugng kénh trdi ting thi kénh phai gidm va ngudc lai.

B0 tao song si€u Am va chi mdc ghi M dung chung cho ca hai kénh.
Bo6 chi mifc rat can thi€t d€ ki€m tra mic ghi cuc dai, ddng thdi dé diéu
chinh mic ghi cda tiing kénh.

Mitic ghi 4m stereo c6 thé duing nhu micro, trudng hgp nay khi ghi thi
dau ghi va dau x6a mot kénh dugc ngit ra, con bd tao séng siéu Am dudgc
d4u vao tii gid R d€ tranh 1am sai 1éch ch€ do 1am viéc trén ddu ghi va
diu x6a ciia kénh kia.

Nho khoi dau tir ¢6 4 dudng, phdn bd v6i khodng cdch thich hdp dd
lam suy gidm nhiéu gifta hai dudng mdt ciach ding k€. Khi diing micro c6
th€ diing mot dudng ghi con dudng kia d€ phat.

Phin 16n mdy ghi 4m stereo hién nay cé ciu tric theo sd dd khdi
tong hop bing cich chon mot trong nhitng ché do 1am viéc sau:
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+ Ghi stereo tr micro, radio, quay dia stereo...
+ Phit stereo
+ Ghi mono cho kénh trai
+ Ghi mono cho kénh phai
+ Phat mono kénh trai
+ Phdt mono kénh phai
+ Ghi chuyén ti€p tin hiéu tir kénh trdi sang kénh phdi va
ngudgc lai.
Nguyén Iy c¢o ban ciia may ghi Am
Am thanh dugc tr micro thu vao. Micro 12 mdt thi€t bi 1am nhiém vu
bi€n cdc rung dong 4m thanh thanh c4c rung dong co hoc rdi bi€n cdc rung
dong d6 thanh mot dong di€n thay d6i theo nhip di€u dm thanh dudc thu
vao. Céc tin hiéu tir micro qua mdt mdy khué€ch Am sé& dén tic dong vao
mdt mdy khué€ch 4m sé& dé€n tic dong vao mdt bo phan dugc goi 1a dau tr
ghi. P6 12 mot ki€u nam cham dién dugc ciu tao mdt cdch rat dic biét.

Dangr séng dm thanh

c micro thu vao
ﬁ%@ NG /Zm

Trén dau tir d6 c6 mot khe hd tir rit hep khodng vai pm. Trong khe hé tir
s& xuat hién mot tir trudng thay ddi tily theo tin sd va bién d6 cda cdc rung

, Dong dign diéu khidn
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dong di€n thanh.

Ngudi ta cho mot biang tir di qua dau tir d6 vdi téc dod rat déu din.
Bing tr dudc 1am bing mot loai chat déo trén d6 c6 phi mdt 16p bot tir.
Tur trudng thay ddi theo tin s& 4m thanh do d4u tir tao ra s& 1am cho bot tir
bi nhiém tir nhiéu hay it thy theo nhip dd rung dong cla tin hiéu 4m thanh.

Nhu vdy biang tir s& dugc nhiém tif trén toan bd bé mit va sé& gifl
mii Am thanh dudc ghi vdo dudi dang cdc d6 nhiém tir manh hay yé&u trén
toan bd chiéu rong di dudc nhiém tir (duSng Am thanh).

Ngoai pham vi dudng Am thanh d6, tinh chit cia cdc hat bot tr
khong bi thay doi.

Mu6n nhin thdy 4m thanh dugc ghi 1én bing tif nhu thé nao thi phai
nhiing bing tf vao mdt chdt 1dng c¢6 chita ¢6 chita cdc hat bd tir rat nhd.
Céc hat bot tif nay s& bam vao cic chd cé nhiém tir trén bang tir .

Ngudi ta c6 thé khong dadu micro vao mdy ghi 4m, ma lai ddu vao
mdy quay dia hodc mdt may radio vao mdy ghi &m. Cac ban nhac dugc ghi
trén dia hit hodc s€ ghi dudc cac budi phat thanh ma radio thu dudc.

Nguyén tic doc biing tir biing may ghi Am.

Viéc phat lai Am thanh dudc gidi quyét biing cdch cho bing tir d cé
am thanh dugc ghi di qua mot khe hd cta mot dau tir khdc giong nhu dau
tir da 1am nhiém vu da ghi 4m thanh vao bing tir. D6 12 dau tir phat, cling
gdm c¢6 mot nam cham dién nhd trén d6 c6 mot cudn ddy. Biang tir dd c6
am thanh dugc ghi vao tic 12 da nhiém tir. Khi qua diu tir phat sé tao nén
nhitng dong dién cdm, cAm ng trong cudn diy cla dau tir phdt. Cic tin
hiéu d6 phdn 4nh cdc tin hiéu dién da tic dong vio dau tir ghi. Tir dau tr
phét, cdc tin hiéu qua bod khu€ch dai phat dé€ céc tin hiéu d6 @i 16n d€ tic
dong vao loa va loa s€ phdt ra cic 4m thanh tru6c diy da dudgc micro thu
vao.

Cic sy thay ddi dign

s - Oge chuyén qua loa
// \\ /'llrl \\
\.\. ///
s )
(| L.oa
o v —-.X




Luan Yan Toi NghleP /{ﬂﬂ /ww /1m// mon Ay // ml/ /M/gpn ///II/I/&

Dong tdc phat thi Am thanfi*la
am thanh vao bang tir| Ngay sau kh;?

¢ ngugc lai v6i dong tdc ghi
thanh kiu’dc ghi vao bing tir, c6 thé
phdt lai cdc Am thanh|d6, khong cap thon quﬁ‘a bat k¥, qud trinh x& 1y nao
ca. '
I. Bang tu va
1. Vatliéu tu
Khi tdc dong tur [truGng v g do tir trudsng H thi vat thé trong tir
trudng s& xuat hién dol.cdm.«
B = pH + u,M véi p, 12 hing s6 tir trong chan khong va khong khi
thi B = pH,. poH dic trung cho vat li€u tir: M = 0 dd cdm tGng tir B sé
16n hon. Su phu thudc B theo H 1a phi tuyén, vi:
M=M, +yH
Do d6 B =p, (yx + DH + p,
= pouH + pM, v6i p =y +1 dugc goi 12 do tir thAim cda vat

/ Hmax

liéu tu.

Dic tuyén tir héa clia vat lidu tir .

Khi vt liéu chua bi tif héa, néu ting dan tr trudng tdc dong vao né
tr 0 d&€n gid tri nhé hon Hs, thi dic tuyén tir hda 1a doan cong OA dudc goi
12 dic tuyén tir héa ban dau.

Né&u gid tri cuc dai clia tif trudng tic dong van nhd hon Hs, ma ta ddi
chiéu tlr trudng mot cdch d6i xitng thi dic tuyén tir hda 1a cdc dic tuyén bod
phan doi xitng.
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Né&u H > Hs thi vat liéu tir § trang thdi bdo hoa. Khi d6, néu ddi
chiéu tir trudng thi dic tuyé&n tir hda c6 dién tich cyc dai. Pudng cong tir
héa nay dudc goi 12 vong tir tré, He goi 12 lyc khang tir. Ung v6i H =0 ta
c6 dd cam tng tir Bd.

Vat liéu tir dudce phan thianh hai loai: ciing va mém. VAt lidu tir cling
c6 gia tri tf thAim nhd. VAt liéu tf mém c6 gid tri tif thAim 16n. Pau tir
thudng c6 16i 1a vat liéu tir mém. Ngugc lai, 16p bot tir trén bing tir 12 vat
li€u tir cing.

2. Bang tu

Trong nhitng nim gin ddy cdc phuong thic ché tao mdy ghi am,
nhitng yéu ciu vé nang cao chit lugng mdy ghi Am tit cd déu doi hdi mot
su k€t hdp ngay cang chinh x4c giita cdc dic tinh clia mdy ghi Am véi céc
dic tinh cia bing tir dudc sit dung. Nhitng bi€n ddi trén d€ bing tir chit
déo lam cho bé diy clia bing tir gidm di lién tuc, bing tir ngay cang dai
hon trén cung mdt cd dudng kinh 16i. Nhu vay, thoi gian thu phét s€ ting
1én v6i cdc bang titr nho, gon. Cac bang tir dugc chita trong hdop bing
cassette rit méng va c6 chiéu rong 3.8mm.

- Céc loai d€ bing tir: ¢6 nhi€u vat liéu khdc nhau diung 1am d€ bing

tur.
- D& 1am bing gidy: Pa bd di khong dung nita vi gidy dé rdch va hit
am.

- P& lam bing triaxetat xenluylo: P4y 1a chit déo dung lam phim
dién anh loai khong chdy. Loai nay ngay nay ciing khong st dung vi né c6
dd co gidn 16n khodng 40% tuy theo luc kéo mic di loai d&€ nay tuy chic
bén. Bing tir bi co din nén khi ghi hodc phit Am thanh dé bi sai 1éch.

- b€ lam bing polivinin: Hién nay dang st dung nhiéu. Pay 12 loai
diing d€ sdn xuat dia hat. Loai bing tir nay khong chic bén 1im (chiu tai
3kg/mm?) nhung d6 co din chi vao khodng 25% & mic t6i da. P& 1am bing
polivinin d€ hap thu nhiét d6 & xung quanh nén phai dé & cic chd néng
nhu 10 sudi, cdc ngudn 4nh sdng c6 dd tda nhiét 16n. Khi bing tir bi cong,
udn vong lén sé& khdng 4p sit vao khe hd ctia diu tir, chi't lugng Am thanh
thu va phat x&u di rd rét. Tuy nhién, bing tir [Am bing polivinin khong bi
dnh hudng bdi do Am.

- P& 1am biing polyester: Loai chit liéu nay dugc ding d€ sdn xuit
ra bing tif c6 chit lugng cao. Bing tir lam bing polyester bén chic hon
loai bang tir khdc, chi bi ddt khi chiu luc 40 kg/mm2. Vi vy, c¢6 thé 1am ra
loai biang tir rAit méng, diung trong thdi gian dai trén cing mot 18i bing. Do
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mdng clia biang tir 1am cho bing tir ¢c6 dd mém nén 4p sdt vio dau tr rat
tot. Chat polyester chiu dugc nhiét do cao (180°C)

> Cac chat bot tir trén biing tur.

Sy ti€n bd vé chat luong cda bing tir lién quan nhiéu dén cic
phuong phiap miét bot tir d€ dat dudc cdc bé mit clia biang tif ngay cang
béng hon, dd dn ngay cang gidm cho phép thu va phdt Am thanh vdi chit
lugng cao.

Ngay nay cdc loai bang tir dung dung bdt tir bioxit crom, loai bang
nay c6 uu diém ro rét trong viéc ghi cdc 4m thanh cao (tan s& cao), cdc
ti€ng 6n gidm di, ddi dong Am thanh dudc md rong ra. Van dé nay cang trd
nén quan trong ddi véi cdc bing tr dung cho may ghi Am cassette vi loai
bing tif ndy c6 chiéu rong nhd, lai chuyén dong véi tdc do cham.

C4c dudong Am thanh rit hep trén cdc bing cassette ding v6i Am
thanh 14p th€ stereo. Bing tir Cronyl da xuat hién va ddp tng dugc yéu ciu
trén. Ban dau bing tir Cronyl dugc sdn xuat vdi bé rong 12.7mm ding
trong mdy do, mdy tinh dién t& va diung d€ ghi hinh 4nh qua cdc mdy ghi
hinh trén bang tu.

Theo quy udc, trén 1mm® cia 16p bot tir phai c6 180 triéu hat oxit
sdt. Loai bing tt Cronyl c6 thém hang triéu hat nita, cdc hat ngdy cang
nho hon, cang c¢6 kha nang bam vao nhau chic ché hon. Mat do tur tinh s€
& mitc dd cao hon. Do viéc st dung loai bot oxit méi do 6n dugc gidm di
nhiéu.

Kich thudc ctia cdc hat bot tir ngay cang gidm. VEGi bot oxit sit thi c6
thé ghi cdc tin hiéu c6 budc séng trén dusi 4um. Nhu vay, loai mdy ghi Am
diing bing cdi, sit dung loai bing tir oxit sit, vdi tdc do truyén bing 19cm/s
thi c6 thé ghi dugc cdc 4m thanh c6 tin s6 khodng 15KHz. Toc do di
chuyén bing tir trén mdy ghi 4m cassette chi 12 4.75cm/s bu6c séng Am
thanh thu vao sé& gidm di d6i vdi cdc Am thanh c6 tan sd cao, khi dung bing
tlr oxit sdt trén mdy ghi Am cassette 4m thanh cao dudc thu khong tot ty so
tin hiéu trén ti€ng 6n bi gidm di, mdy ghi Am phdt ra nhiéu ti€ng on.

» Cac loai biang tu

Cé6 thé lwa chon 25 loai bing tir c6 kich thudc va tinh chat khédc
nhau. Bdng 1 ghi tém tit cdc loai bing, trén d6 cdc loai viét tit c6 nghia
nhu sau:

LP: (Long playing) bang tu dung trong thdi gian dai.

DP: (Double playing) bing tir dung trong thdi gian dai gdp 2 1an.

TP: ( Triple playing) bing tir ding trong thdi gian dai gap 3 1an.
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Trén bang 1 ta thd'y c6 12 chiéu dai cda biang tir trén 11 loai 15i c6
kich thuSc khdc nhau. Nhitng m4y ghi 4m dung bing cd1i, loai thong dung
dung cdc 16i bing c6 dudng kinh tir 13 d&€n 18 cm.

Thoi gian sit dung biang tir bao gid ciing tinh theo mot dudng ti€ng
vdi tdc d6 chuyén bing trung binh 13 9.5cm/s va do chiéu dai ciia bing tir
quyét dinh.

Bdng 2 cho ta thdy thdi gian sit dung tirng loai bing tr trén mdt dudng
ti€ng vdi cic toc do khdc nhau.

Chiéu dai | Pudng kinh clia 16i bing tir sit dung trén cdc mdy ghi
cia bing aAm ding bing c6i (cm)
tor (m) 6 819 1011|1315 |18 |22 |25 26.
5
45 LP
65 LP
_ 90 D
o 135 P|D|LP
= 180 TP| P | D |LP
270 ™| P | D |LP
360 ™| P | D |LP
540 TP | P | D |LP
730 ™| P | D |LP
1000 TPp| P | D |LP
1080 P
1200 TP LP

Vé nguyén 1y thi cic mdy ghi Am c6 th€ st dung bat ky loai biang tir
ndo. Tuy nhién, khi dd Ivu y dén dic tinh clia tirng loai bing tir thi s& thay
cédc loai bang tir khac nhau dung cho cdc médy ghi 4m khdc nhau. Loai méy
ghi Am thong dung thudng chi c6 thé diing véi cdc 16i bing c6 dudng kinh
t01 da 1a 18cm. Loai mdy chuyén dung va cdc mdy bdn chuyén nghiép thi
dung cdc 161 bang 16n hon, thudng 1a loai c6 dudng kinh 20cm, 25c¢m hay
26.5cm. Cdc may ghi Am chuyén ding thudng c¢6 3 diu tir 1am 3 nhiém vu
riéng biét (x6a-ghi-phdt). Pau tir ghi trén mdy chuyén dung cé khe hd tir
16n hon so v6i mdy ghi Am thong dung, do d6 néu bing tir ¢6 day 1én thi
ciing khong c6 tdc hai nhiéu so véi loai dau tir c6 khe hé tir hep. Vi ly do
nay nén cidc mdy ghi Am chuyén dung thudng st dung loai LP chic, bén.
Céc 16i bing c6 dudng kinh 16n, chita dugc nhiéu bing tlr, bio ddm thoi
gian cAn thi€t d€ thu hoic phat bing.
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Cédc mdy ghi A&m thdng dung dung dau tir k€t hop ghi va phat. Khe
hé tir trén dAu tir rdt hep, do dé khi bing tir dich chuyén ma khong dp sit
vao diu tr thi cdc tAn s& cao bi mat. Vi vdy, nén ding loai bing tr mdng,
dai, déo. Diing & tdc do nhanh v&i cdc 18i chira day bing tir vin cé thé thu

hodc phét trong thoi gian dai.
DPudng Bang tr thong dung day 50-53 Bang tr day 35 microng
kinh cua microng
16i bing | Chiéu | Tdcdo st | Thdigian | Chiéudai | Toc dd st | Thoi gic
to (mm) dai dung dung trén 1 (m) dung dung tré
(m) (cm/s) dudng ti€ng (cm/s) dudng
(phtit) tiéng
(phut)
1 2 3 4 5 6 7
24 42 2.4 55
82 60 4.75 21 85 4.75 27
9.53 10 9.53 14
24 60 24 85
102 90 4.75 30 125 4.75 43
9.53 15 9.53 22
24 120 2.4 170
127 180 4.75 60 250 4.75 75
9.53 30 9.53 43
19.05 15 19.05 22
4.75 145 4.75 110
147 250 9.53 43 320 9.53 55
19.05 22 19.05 28
4.75 120 4.75 170
178 350 9.53 60 500 9.53 75
19.05 30 19.05 43
38.01 15 38.01 22
9.53 125 9.53 170
247 720 19.05 60 1000 19.05 145
38.01 32 38.01 43
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>  Uu diém cuda cic loai bang tir

_ Uu diém ciia bang tir loai m&i 1a: cdc Am thanh c6 tAn s6 cao, va cic
am thanh tan s6 thdp dudc ghi vao va phdt ra rit gidng nhau, tinh chit Am
nhac ndi 1én 16 rang hon. P9 dn dudc gidm nhiéu. Pd 6n nén khong phu
thudc vao cudng d6 nhiém tir trude lai phu thudc vao chiéu rong clia rinh
am thanh dugc ghi vao. Tin hiéu vao va d6 dn nén diéu ting ty 1& véi
chiéu rong cda rinh Am thanh dé.

Béang tu loai mdi thi mac gilt t tinh dudc ting I€n, nghia la hi€n tugng
duy tri dugc d6 nhiém tir di ting 1én khodng 50%. Bing tif loai mGi ndy
c6 dudc nhitng uu di€m trén 13 nhd vio sy ciu tao clia bot tir bioxit crom
c6 hinh dang cdc kim mau den dai, nhon véi s6 lugng nhi€u hon so vdi
cdc kim nhon mau niu cla oxit sit.

Phin loai bang cassette

Trén cdc hop diing bing cassette déu c6 ghi thdi gian st dung (21an)

_ Loai C60 c6 thai gian st dung = 2x30 phit = 60 phit

_Loai C90 c6 thdi gian st dung = 2x45 phit = 90 phuit

_ Loai C120 c¢6 thoi gian st dung = 2x60 phdt = 120 phuit

Pic tinh cta cdc hdp biang cassette

Ky hiéu Chiéu dai | Loaibidngti | Thoi
bang bang tir dugc st dung | gian s
cassette | trong bing dung
cassette
C60 90m 3.81mm 60phiit
C90 135m 3.81mm 90phut
C120 172m 3.81mm 120phu
t

TP: thdi gian st dung gap 3 lan.
QP: thdi gian st dung gap 4 1an.
SP: thdi gian st dung gap 6 1an.
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1. Pau tir

Pau tir 12 mot bd phan quan trong clia mdy ghi Am. Pau tir ghi, dau
tr doc, dau tir hdn hop, diu tir x6a déu gidng nhau vé k&t cdu cd ban
nhung khdc nhau vé vat liéu 1am 15i tir, vé kich thudc clia khe tir ciling
nhu vé s6 vong va loai diy dé quin cudn day.

Pau tir ghi c6 nhiém vu bi€n ddi nhitng dao ddng dién & tin s6 Am
thanh trd thinh dao dong tir trong khi mot bang tir chuyén dong va ap sat
vao mit cdng tdc cla dau tir.

PAau tir doc khi bing tir chuyén dong va dp sdt vao mit cong tic
clia dau tir thi n6 bi€n d6i dong tir thanh nhitng dao dong dién gidng nhu
nhitng dao ddng dién khi ghi vao bang tir.

PAu tir x6a c¢6 nhiém vu bi€n ddi dong siéu Am cia bd dao dong
siéu Am thanh tif ning trong khi bing tir chuyén dong theo mit cong tic
clia diu tir nhim x6a bd nhitng tin hiéu da ghi trén bing. Ciu tao chinh
clia dau tif nhu hinh vé:

4

/
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Pau tir gdm mdt 16i 1am bing vat liéu tir tinh, trén d6 c¢6 quan hai
cudn diy sd 2, hai cudn diy dudc quin doi xing va ngugc chiéu nhau
nhim gidm nhd can nhiéu tap 4m bén ngoai. Ldi tir ding trude c6 khe
cong tidc 3 clia dau tir khe nay 4p sat vao bing tir. Chinh giita nhitng khe
nay ngudi ta dit mot mang méng bing vat liéu khong tir tinh, do d6 phan
16n dudng sifc tir déu di qua bing tir.
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Khe 4 nim sau 16i tir nhim ning cao tir tré cda 16i tir § nhitng khe
sau c6 dit mot bing gidy d€ tranh hién tugng bio hoa tir. P& tranh nhiéu
tap Am ngoai mot cdch hiéu qua, dau tir con dugc boc kim can thin bing
vd 5. VO boc kim thudng lam bing pecmaldi hodc xem loai c6 dd day
khodng 1mm. T4t ci cdc dau tir nhu ddu tir x6a, ghi, doc, hdn hgp déu c6
k&t cAu co ban nhu mo t3 trén diy nhung khdc § nhitng phan sau:

+ Vatliéu 1am dau tir va hinh dang 16i tir.

+ S8 vong va c¢8 day quan.

+ Kich thuGc cta khe tir cong tdc va c6 hay khong khe tir &
phi sau.

Pau tir ghi, ddu tir doc, diu tir hdn hgp c6 khe tir cong tdc nim
trong gi6i han tir 2+10um. PAu tir x6a 1a 100+200 um. Khe tir phia sau c6
dd rong 50+300um. Pau tir x6a dugc boc biing vat liéu dan dién tot nhu
ddng hoic déng thau.

L&i tir 1a nhitng 14 mong ¢d 0.1+0.2 mm giita cdc 14 c¢6 cach dién.
D6i v6i cac dau tir ghi, ddu tir doc hay ddu tir hdn hdp ding cdc vt lidu
tir c6 do tir thAm cao va dod bao hoa tir khong 16n. Thong thudng ding hgp
kim sdt k&€m, cdc vat liéu ndy sé& cho ta nhitng diu tir c6 dd nhay cao
giam dudc dong dién ghi, khi doc cho ta sic dién dong I6n cling nhu dap
tuyé&n tin so rat tot 3 tin sd cao.

Chiéu cao clia dau tir xdc dinh bdi bé rong clia bing tir va sd dudng
trén bing. Chiéu cao ctia khe tir hdn hgp trong may ghi 4m cé 2 dudng
Am thanh 1a 2.5mm, v6i 4 dudng 4m thanh 12 Imm. P§ cao cda khe tir
x6a ddi véi loai 2 dudng 1a 3mm va loai 4 dudng 1a 1.5mm.

Loi tir ddu xod hién nay 12 dung vat liéu ferit, c6 ton hao thap,
dung vat liéu ferit c6 thé gidm cong sudt ton hao so v6i loai thong
thudng. S6 vong day cia dau tir phu thudc vio kiéu dau tir c6 trd khing
thdp hay tr§ khiang cao. Pau tir tr§ khiang cao thudng dung cho mdy ghi
am khuéch dai bing dén dién ti¥, cd loai tr§ khdang thdp thich hop cho
may ghi am dung transistor va chuyén dung.

DAy quin cudn ddy thudng dung loai ddng cdch dién bing son cich
dién, s6 vong dugc xdc dinh theo dién cdm clia dau tir. Pau tir hdn hop
clia mdy ghi Am dung dén dién tir c6 di€én cdm khodng 1H. Mdy ghi Am
diing transistor dién cdm cda dau tir hdn hop khodng 50+100mH. Cudn
diy cla diu tir x6a c6 sd vong khong nhiéu va phu thudc vio bd phat
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séng siéu Am. K&t cau dau tir ¢6 thé gdm 2 cudn diy ndi lién ti€p nhau
hoic chi 1cudn. Loai ¢6 2 cudn ddy quan ngudc chiéu nhau gidm dudc
nhi€u tir bén ngoai tic dong vao. P& tranh tap Am bén ngoai dnh hudng
dén, dau tir dugc boc bing vé kim loai. PAu tir x6a ding vé dong hoic
ddng thau. Con cdc ki€u dau tir khdc diung vé pecmaldi day 1+ 3mm. Piu
tir h6n hop thudng cé 2 vé boc. Piu tir cda mdy ghi 4m stereo, d€ gidm
nhd dién cam va dién dung anh hudng gitra 2 kénh gitta ching c¢6 man
chdn.

Pau tir x6a 2 kénh ciing gdm 2 dau tir x6a, 2 dau tir dit cing mot
vé, khe tir cong tdc cling nim trén mot dudng thing ding.
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Pau tir cia mdy ghi 4m cassette chi khdc 12 ¢6 kich thudc nhd @€
vira véi clra s6 clia biang cassette. Do cao clia 16i dau tir hén hgp clia mdy
c6 2 dudng mono 12 1.5mm, con ddi véi khe ghi ciia mdy ghi Am stereo 12
0.66mm. V4 clia dau tir cassette ciing bi gi6i han b&i dd cao cla bing
truyén. P& cho bing truyén chuyén dong qua diu theo ding chiéu va do
rong, ngudi ta thi€t k& thém 2 nganh d€ gidi han.

Anh hudng giita bing tir va du tir

_ DP9 mon clia ddu tir: Cdc mdy ghi Am theo phuong phdp tir tinh
thudng bi mai mon dau tir. Cdc dau tir bi mai mon 13 do sitc 4p cla bing
tir vio cdc dau tir, dd d€ ddm bio chat lugng ghi hodc phat, theo thdi gian
chinh 12 nguyén nhan IAm cho diu tir bi mai mon.

Sy mai mon nay phu thudc vao bdn chat cdc vat liéu tir tinh ciu tao
nén cdc ma cyc clia dau tlr, phu thudc vao ban chat bing tir, vao mirc dd
bing tir 4p st vao dau tir va cudi cung phu thudc vao kich thuéc va hinh
dang cla cdc bé mit ti€p xic.

_ Viéc ddm bio tot sy ti€p xiic giita dAu tir v4i bing tir 12 ra't can
thi€t, dic biét 13 dau tir phat vi bé mit 16p bot tir khong phing déu va vi
c6 4nh hudng clia lyc ma sdt trén cdc truc quay nén cin c6 mot lyc dd 16n
dé dadm bio sy ti€p xic tot d6.

_ Bé4n chat bé mit diu tir rit quan trong khi xét d&€n dd mai mon va
cdc dit tinh vé dién. Cdc m4 cuc cang nhidn thi 46 mai mon cang cham, it
nhat 1 trong thdi ky dau khi dau tir dudc mang ra st dung. N&u viéc ché
tao ra cdc b& mit clia cdc cuc tir qud dit thi phdi tim cach dung hoa dén
muc d6 c6 thé chap nhan duoc.
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_ Bé mit ctia 16p bot tir va tdc dd chuyén bing tir cling ¢6 dnh
hudng d&n diu tir. V4i bing tir mém thi dm sit vao dau tir. Bing tir thi€u
tinh chdt mém déo thi I6p bot tir s& bi nift ran. Viéc gidm téc d6 chuyén
biang tir s& cai thién thdi gian sit dung diu tir nhung sé khong dat dugc
cdc dditan so cao can cé.



Ve
Chuong 22: BO Khuéch dai ghi
1. Nhiém vu va tinh chit co ban.

Nhiém vu chd yé&u clia tAng khué&ch dai ghi 1a sira méo trudc cho
dic tuyén dau ghi va cAp tin hiéu cho né. PE thuc hién dugc nhiém vu
nay bo khuéch dai can cé céc tinh chit sau:

_ Tang ra lam viéc vdi tai dién cdm 12 dau ghi

_ C6 mach stta ddp tuyé&n tin s trong tan khué&ch dai.

_ Tron tin hiéu v6i dong tir thién siéu Am d€ dong tir héa dong tin
hi€u I€n bang tu.

Khi ghi v6i microphon khi ddu vao clia né dugc ndi v6i dau ra clia
ting Am micro, con khi ghi v6i dudng truyén tin hiéu (Line) thi diu vao
ndi qua bi€n 4p ddi xitng, hé s6 bi€n 4p khodng 8+10.

Trong ting khué&ch dai ghi clia mdy chuyén dung thudng c6 diéu
chinh mitc ghi bing bién 4p. Riéng cdc mdy din dung thudng ding mic
ghi cd dinh va c¢6 mach diéu lugng ALC (automatic level control).

Ting Am ghi thudng dudc dit gin v6i bd tao séng siéu Am va tir
thién s& 1am cho tang nay 1am viéc kém On dinh & tin s6 cao. P& trdnh
hién tugng nay phdi cdch ly ting khué&ch dai v6i bd tao séng bing cich
boc kin chdng nhi€u céc linh kién va di day ding cach.

Cong suat tin hiéu dit 1én dau tir rit nhd (2%W) nén c6 d6 méo
nhd (<0.5%) gan nhu 1y tudng. Mudn vay can dung dién 4p cao, phdn hdi
sau. Lic phat biang lai can phai trung thuc nhu chat lugng lic ghi va
khong c6 ti€ng dn nén. Mudn vay can phadi ngit dau ghi ra khdi mdy ting
am hodc ngit ngudn dién cung ciAp cho ting Am ghi trong lic phat lai.

2. Tang ra va mach ra:
» Dong tu hoa:

Tin hiéu tir ddu ghi tir héa 1én bing tir ¢6 thé biéu thi bing phuong
trinh di€n 4p hay dong di€n trong cudn day.

Cho tir thong ¢ clia tin hiéu hinh sin chay trong 16i sit tif c6 thé

bi€u dién dusi dang hai phuong trinh sau:
(1)

et M) g
$ Klnf ZRM

Trong d6 U: dién 4p trén dau tir
1: la dong di€n trong cudn day




n: 12 s6 vong clia cudn day
Ry tong trd clia dau tir
K;,K;: 12 hé s6 ty 1€ phu thudc vao cdch chon don vi do.

T hai bi€u thifc trén ta tha'y ring dong tif thong chay trong 16i dau
tr héa 1én bing ty 1& vdi dién trudng & dau ghi va dong tir trong 181 sit &
biéu thic (I) tir thong phu thudc tan so, dién dp trén dau tir va vé6i gid
thuyé&t cdm khang cudn day c6 dién trd thuan nhd nhat.

Biéu thic (II), tir thong ¢ khdng phu thudc vao tin s6 va xem tén
hao ning lugng trong 18i va trong khong gian diu tir 12 nhd nhit nén dudc
st dung tién 1gi. Cong thic (I) it dudc st dung vi tir thong thay d6i manh
trong dai tin 1am viéc. Cong thitc (I) dugc sit dung nhiéu hon vi phii hgp
vdi dong i & dau tir ghi tir hda 1én bing tir thé hién trong lic do. Dong tin
hiéu i phu thudc vao cich ciu tao diu tir, sd vong diy, cach chon thién tir
va chit luong bing. Khong thé ting s6 vong d€ ting ¢, vi khi n ting thi
Ry cling ting theo, tin s6 cong hudng riéng clia dau tir sé xé& dich gan dai
tan lam viéc, s& 1am xau dic tinh tan s6. Thong thudng s& vong diy n
nhd, dién trd nhd nén khong cin dién 4p thién tir 16n.

Tong tré ra
Tré khiang cudn day dau tir Z = wl ting theo tin s&, dong tir hda
duy tri & mifc trung binh thi dién 4p ra sé phu thudc tan sd theo quy luitu



= iwl. Do d6, trong mach can phdi c6 mach sita méo tin sd trudc & bod
khuéch dai .

Trd khdng xoay chiéu & diu ra c6 tri s6 rit nhd trong ving tan so
thAp nén gy méo khong dudng thing. D€ &n dinh gid tri tr§ khdng cla
phu tdi trong c4 dai tan tin hiéu cAn mic dién tré han ché R ndi ti€p vdi
dau tir, ¢6 tri s6 di 16n, théa man diéu kién R>> wl. Phu tdi cda ting Am
ldc ndy xem nhu 13 dién trd thuan R.

‘ ‘ F 3
. — -
— Bgll glll 3T 31
_{/'_‘\\ - / i
A,__ o ZP“ ._/// ’Ji 1.G
R = =
. o =1
o= Xt
=0 W

Thyc t& dién trd han ché R theo cdng thitc
R =2W L =4IIf L
Trong d6 f,1a tAn sO cao (Hz)
L dién cdm dau tir (H)
Phudng phdp hitu hi€u 1a mic thém tu C song song véi dién tré R.
Téng trd vao clia mach nhin AB sé& 12

S, rgN (K o’k K7
- K’ +a’

W: tan s6 vong d¢€ tinh tri Z
Lan lugt 18y cdc gid tri W = 0 dé€n W = Wr véi cdc tham s6 o =
1;1.6;2;3 sé& v& dugc dit tuyén hinh



Tir dic tuyén ta rit ra k&t ludn sau:
_ Trd khiang Z s& 6n dinh khi o= 1.6

a=w L woo_ 1 k=
"R " oJLe W,
_ Khi a < 1.6 thi trd khdng giam, dong tin hiéu chay qua né ting
lic dé 4p dua vao khong ddi.
Hai phuong phédp han ch& diing R va RC déu giy tdn hao dién 4p
va cong sudt trén dién tré han ché, do d6 can phdi ting cdng suit clia
tdng Am ghi.

> Stta méo truéce cho dap tuyén tan so

Pic tinh tan so caa ting Am ghi:

Né&u nhu dong tin hiéu trén diu ghi tic dung 1én bing tir ddng déu
trong c4 dai tan thi tir du con lai trén bing lai khong gidng nhau. Tan s6
cang ting, mdc tir héa 1én bing cang gidm. Pic tinh tan s6 cda tir du sé
bi gidm & tAn s6 cao. Mic suy gidm phu thudc vao 16p bot tir cda bing,
toc dd chuyén biang, d6 rong khe tir va chit lugng mi€ng dém khe cla
dau tir, vat liéu 16i dau tir va ché do ghi.

Né&u bu hoan toan mic suy gidm nay trong ting Am phat bing cdch
nang do khuéch dai & viing tin sd cao thi tap Am & ving tin sd cao s&
ting 1én. D€ gidm tap Am cho ting Am phdt, hop ky nhit 12 nén c6 mach
stta méo trudc G tan sd cao dit trong ting Am ghi.

Mic du da c¢6 su phan viing hiéu chinh dic tuyén tan so giita ting
am ghi va phdt, nhung khong gid quyét dugc cdc yéu cau trén, nén ngudi
ta quy u6c cho trudc dic tuyén tin s6 chudn nhu & ting Am phat.
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Van dé 1a nén chon dic tuyén tin s6 § ting Am ghi nhu thé nao dé
khi phét lai thi dic tuy&n tin sd cia mdy c6 dang bing phing nim ngang
vi diic tuy€n ting Am ghi v phdt bu cho cdc tdn hao trén diu va bing ti.

Nhu vay dic tuyén tan sd cla ting Am ghi phdi c¢6 dang nhu dic
tuyén tan s6 cta dong tin hiéu chay qua dau tir &€ tir héa lén ting. Pic
tuyén c¢6 dang nhu hinh vé& trén, theo don vi logarit theo quy luat.

i
K =201g——

L1000

i¢ : dong tin hiéu chay qua dau tiréng véi tan so f.

i1000: dOng tin hiéu chay qua diu tir tng vdi tan s6 1KHz.

> Mach sita méo:

T dic tuyén thiy ring, can phdi c¢6 mach sita méo trudc & tan s6
cao ctua tang Am ghi. Cac mach niang cho tirng loai may chi khac nhau &
mtc K va tin sd cyc dai can phdi ning cao

Pay 12 mach sita méo tru6c dit & ddu vao cda tang khuéch dai,
thudng diing véi dudng line c¢6 bi€n 4p. Duing loai bién 4p ha 4p (n<1) dé
ndi tré ngudn tin hiéu diu vao nhé hon tdng gid tri Rk + R.

Vi _ R

V. =
" n R, +R




bién dp dit trén mach cong huéng LyCx & miic ning cuc dai (Rg &

V.
y =l
n
phia trdi)
Mitc ning & tan s6 cao 1a
Ve Ry +R
Rx>>R nén M~Rg/R

I.  Khuéch dai phat
1) Nhiém vu va tinh ning co ban:

Tdng Am phat c6 hai nhi€m vu chinh:

_ Khué&ch dai tin hiéu rdt nhé _ dugc cdm ¥ng trén dau tir d€n mifc
dd 16n cho viéc ki€m tra, @€ nghe hoic dua d&€n dau vao ting khuéch dai
cong suit ra loa.

_ Stta lai dic tuyé&n cho dau phat

Hoan thanh dudc hai nhiém vu trén rat khé va can phai c6 nhitng
mach dic biét trong ting khué&ch dai nay. Sttc dién dong cdm ng cling
khong qui 100+150pV. Vi vay diéu khé khin nhat 13 1am suy gidm tap
am ngay & ting 4m phat.

Mitc hiéu chinh tin s& & ting Am phdt thong thudng phdi ning 1én
tir 20+25dB.

D6 méo khdng dudng thing do séng hai cling nhu méo tdng hdp &
tan s6 cao khong vugt qua 0.5%. P&i vdi cdc may ddi méi, ngudi ta con
diing thém bd nén tap 4m Dobly méo tdng hop dat t6i 0.06%. Do vay dd
méo khong dudng thing & ting Am phat can phdi dugc khong ché chit
ché.

2) Tap Am ndi bd cia tang khué&'ch dai:

Transistor khuéch dai ding cho tin s& thip c¢6 nhiéu cong dung
khdc nhau, khong thé€ diing ba't ky loai transistor nao cho tang khuéch dai
phét, nhat 12 & ting dau. Do dé, phdi chon loai transistor dic biét, ¢ tap
am ndi bd nodi bd nhd dung cho ting dau.

> Tap Am nhiét cua dién trg base:



Tap 4m giy nén do dién trd base 12 do cdc dién tich c¢d chuyén doi
ty do trong viing ti€p gidp bdi dao ddng nhiét cia tinh thé ban din & hang
rao th€ ning. Tap 4m do nhiét phu thudc vao dié trd r, (base), nhiét do
tuyét doi T va dai tin 1am viéc Af (Hz) va tinh theo cong thifc
Uyap = 4. KT,Af.  K: hé sd Boltzman

Tir cong thic ta thdy dién trd base cang nhd thi tap Am cang nhd,
dong thdi tap Am nhiét khong phu thudc viao ché dd lam viéc cda
transistor vd méo tan sd.

> Tap am tai I6p ti€p gidp emitter va collector

Tap Am giy nén & 16p ti€p gidp emittet va collector 12 do cdc dién
tich 18 di chuyén tu do trong khdi dién tich hdn tap 16n xon. Piép 4p tap
am ph4t sinh trong mdt ti€p gidp ty 1& vdi dong chay qua ti€p gidp P-N,
dién trg ti€p gidp P-N, dai tin s6 lam viéc.

Tap Am cang nhd khi dong chay qua ti€p gidp va dién trd ti€p gidp
cang nhé. Tap Am dugc phan bd dong déu trong cd dai tan.

> Tap 4m do sy phan chia dong emitter va tap 4m nhap nhay.

Khi transistor 1am viéc, dong chay qua ti€p gidp emittor dudc chia
ra 2 thanh phin: mot chay dén collector, mot phan chay vé cuc B. Su
phan chia dong dién tao nén qua trinh tdi dao ddng c§ trong ving Base,
va tap 4m cang nhd khi dong emitter I, cang nhd, dong ngudc I, nhd va
hé s6 khué&ch dai dong phdi 16n.

Tap Am nh4p nhdy trong chit ban d4n mang tinh chit dic trung cho
tirng loai transistor va dic biét gdy khé khin cho tang khuéch dai phat
cho mdy ghi am.

Nguyén nhin vat Iy cda sy xudt hién tap Am nay c6 thé coi nhu
hién tugng mang tinh thé cda chat ban ddn bi pha v3. Thong thudng tap
Am nhap nhdy & ti€p gidp emitter c6 tri s6 nhd hon & ti€p gidp collector
nén c6 thé bd qua.

Tap 4m nhdp nhdy tinh theo cong thic:

Trong d6 r.: dién tré cuc C

u.: dién 4p collector

c: hé s6 phu thudc ciu tric transistor trong quy trinh cong nghé
san xudt, o, B, y: cdc hé s6 tinh.



o=1.2+1.8

B=09:12

y=1<2

Tap Am nhip nhdy ty 1& thuin véi dién dp collector va ty 1& nghich
v4i tan s6. Tap Am nay chi xuat hién & tin s6 thap, tAn s6 cang cao thi tap
am cang gidm. Tuy nhién néu tan s6 16n khodng vai KHz thi tap 4m nay
bi&n thanh tap 4m nhiét.

Tap 4m riéng clia transistor phu thudc vao cdch chon ch& d6 lam
viéc cia né. Tap Am sé& gidm khi dong va 4p cung cip gidm. Tuy nhién
khi gidm hé s& khué&ch dai kéo theo viéc gidm dong emitter I, va dién dp
collector u..

Thong thudng & ting dau transistor 1am viéc trong khodng

I. =0.2+0.5mA

u.=0.5+1.5V

Tap 4m riéng cida transistor dugc do trén ddu ra ting khuéch dai
d6. Tap Am dau ra cang bé thi tap Am riéng cia transistor cang nhd, dé 1a
loai transistor tdt cho ting dau.

3) Hiéu chinh tan sé va mach hiéu chinh

> Hiéu chinh tan sd :

Viéc bl méo tan s6 xay ra trong qud trinh ghi-phdt s& dugc phan bo
gitta hai kénh ghi va phdt. D€ ddm bio kh3 ning trao ddi chuong trinh
gitta cdc mdy ghi Am doi hdi nghiém ngit vé tin sd quy chuin cia dudng
phét, con dic tuyén tan sd cia dudng ghi trong thuc t€ dudc chon sao cho
trén dudng ghi-phdt cé dic tuyén bing phing theo tiéu chuin toan mdy
da cho.
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Dic tuyé&n tan s6 clla mdi tang khuéch dai rat khdc nhau, nén rat
khé xdc dinh dugc dic tuyén tan sd clia dau tir, bdi vdy ngudi ta phai
duing khai niém diu tir 1y tudng d€ quy chuin héa.

Khi ghi véi dong tir du trén biang khong d6i, sic dién dong dudc
cdm (ng trén dau phat ty 1& thuin vdi tin s6 va dic tinh tan s6 1y tuwéng
s& c6 dang dudng thing .

Pudng phat quy chuin, bao gom dic tuyén tan s6 dau phat 1y tudng
va dic tuyé&n tan sO ting Am phdt 1y tudng & cdc tdc dd kéo bing khic
nhau.

K & diay khong phdi 1a ty s6 Uy, /Uj, thong thudng, ma U, 1a stc
dién dong tdc dung 1én cudn day diu tir qua ghép dién cdm hoic qua bd
phan dp dua dé€n ting khué&ch dai phat. Néu dau phat thuc t&€ c¢6 dic tinh
tan s cla ting Am phdt dé€ phi hgp v6i dau phdt 1y tudng thi c6 thé stra
d4p tuyén tin s6 cda ting Am phat &€ phi hop vé6i dic tuyén quy chuin
chung.

Chon vat liéu 1am 16i dau tir sao cho tdn hao nhd nhat. Chon dau tir
c6 dic tinh tin s6 gan nhu diu tir Iy tudng va ting Am phdt cé dic tinh
ding quy chuin sé& cho ta kénh phat quy chuidn. Nhd dic tuyén dudng ghi
bing phing sé& cho dién 4p ra ddng déu trong c3 dai tin. Bing tir dugc ghi
nhu vay goi 12 bing tif chudn.

Nhd bing do chuin ta c6 thé so sanh sy khdc biét giita ting Am
thuc t& vdi ting Am chuin d€ hiéu chinh tan s& cho thich hgp.

4) Mach hiéu chinh tan so:

C6 cac loai sau:



_ Mach hiéu chinh ki€u phan 4p
_ Mach hiéu chinh ki€u phan hdi
Mach hiéu chinh ki€u phan 4p nhu hinh vé& sau:

Mach higéu chinh kign phin dp

» R

R TIEN SR
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Tin hiéu sau khi dugc dua dén cyc base ctia Q,, dién 4p tin hiéu 1y
trén dién trd R; cia Q; qua cAu phan dp Rs, Cs, Cs4, L1,R4,Cs,R; dén cuc
base ctia T,. Mach vong L,Cs dugc hiéu chinh & tan s6 cao cda ddi tan. R
dung dé€ hiéu chinh dic tuyén tin sO cao. Pé& cho mach lam viéc dudc
binh thudng thi cAn phai thda min diéu kién Rin >> p véi p 1a trd khdng
dic tinh cia mach vong L;Cs, p ¢6 gid tri

Con R, 13 trd khdng vao cta Q,. PE ning cao trd khdng vao dién
trd R,y & cuc emitter cla Q, hoic Q, mic theo ki€u collector chung.

Khuy&t diém chinh clia mach nay 13 khong ning dic tinh tin s6 1én
quéa 20dB & vung tan s thdp bdi vi mach Q,. Mit khdc, tin hiéu bi suy
gidm nhiéu trén cau phan 4p, do d6 phai ting hé s6 khuéch dai Q, ma tin



hiéu dic vao base Q, vin con nhd. Nhu vy tap 4m & tang nay sé ting do
cé tap Am riéng cia Q, cdng vGi tap Am riéng Q,.

D6i v6i cdc may ghi Am c6 nhiéu tdc do thi mach hiéu chinh tan s6
§ tirng toc do sé dau qua role hay galet.
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Mach hiéu chinh diing phan hdi song song
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Mach hiéu chinh loai nay, ciac phan t& R, C, L; R, C; dung d€ diéu
chinh tan s6. Khi tan s6 ting thi tr§ khdng Xc= 1/2I1f, gidm l1am ting
muic phan hdi 4m, kéo theo gidm hé s6 khuéch dai va dang dic tuyén di
xudng. O ving tin s6 cong hudng ctia mach vong L, Cs, lugng phan hdi
gidm do cong hudng song song nén dic tuyén sé& dugc ning 1én. Mic
hiéu chinh s& phu thudc vao hé sd khuéch dai ctia T;.

Trong cac mdy ghi 4m dian dung thudng dung mach hiéu chinh nhu hinh
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Mach dung 3 ting khué&ch dai mic truc ti€p c¢6 phdn hdi dong mot
chiéu va xoay chiéu. Dong mdt chiéu phdn hoi trén phan 4p Rg, Ry qua
Ry dit trén cuc base T, &€ 6n dinh diém 1am viéc ctia T, T,. Pién d4p phin
hdi xoay chiéu 1dy trén tii R; clia T, qua phan dp CsRsR;L,C, dit 1én
emitter cia T, d€ tao nén dang dic tuyén tan s6 ma bo khuéch dai yéu
ciu. P€ dat dugc hiéu suat phan hdi 16n, mach ra T; mic theo collector
chung.

Uu di€m cla mach nay 13 don gidn, khong bi suy gidm tan s6 thap,
hé s6 khuéch dai di 16n, dung dudc véi ngudn dién 4p thap va dic tuyén
tan s6 it bi bi€n dang khi thay transistor vi c6 dd &n dinh nhiét cao.



Chuong 23: BO khué&ch dai hon hgp

1. Nhiém vu

Trong cdc mdy khong chuyén ding, thudng ché tao dé€ diung mot
dau tir chung cho cd ghi va phat. Trudng hdp nay diung chung ting khuéch
dai goi 12 ting khué&ch dai hdn hop, nhim sta lai dang dic tuyén tan sd
cho diu ghi va phat. Thay th€ ch€ dd 1am viéc bing cdc chuyén mach
ddng thdi véi cac khéa co khi va role.

Tang khué&ch dai hdn hgp cé 2 loai: mach stta dic tuyén tan so
ngay trong tang khu€ch dai va loai dit & mach ra dau ghi.

Tang khué&ch dai hdn hop c6 mach sira dic tuyén tin sd ngay trong
cic tang khué€ch dai dugc dung phd bién trong mdy ghi Am thong dung va
c6 cic yéu ciu riéng clia n6. Ngoai viéc thda min stta ddp tuyén tan sd
ldc ghi va phat, tAng khué&ch dai hdn hgp phdi dat yéu ciu vé do nhay va
cong sudtcian c6 clia todn may.

J dudng ghi, mic vao tr micro khodng 1+20mV, cong suat dit 1én
dau ghi tuong d6i nhd. G dudng phdt stc dién dong cdm Gng trén diu
phat & tin s6 thdp vao khodng 0.5mW, cong suit ra cho ting Am phat
khodng 1+5W. Nhu vay van dé can lvu y 13 dau tir hdn hop. PE ddm bio
dic tuyé&n tan s6 tdt va do nhay cao, diu phat ciu c6 khe tir hep, s6 vong
cudn day di 16n &€ ting do nhay. Con & dau tir ghi c6 khe tir 16n hon dau
phat, dd rong khe tir biing bé day clia 16p bot nhiém tir trén biing, c6 khe
tir  mot nita phia sau d€ tranh bdo hoa tir. S& vong clia cudn day it hon
dau phdt, vi n€u s6 vong diy 16n hon thi doi hdi dién dp siéu Am khif tir
16n. Nhu vay dau tir hdn hdp phai dung hoa hai yéu cau néu trén.

D6 nhay clia dau tir hdn hdp trong lic phat nhé hon dau tir ¢6 trd
khing cao, nén yéu cau phdi ting do khué&ch dai, s& lam x4u dic tuyén
va gidm tap Am. Pién 4p tir héa trén dau tir hdn hgp sé 16n hon trén dau
ghi, s& 1am ting cong suit cia bd tao séng siéu Am.

Khi phdt, dau tir mic truc ti€p va diing todn bd cdc ting khuéch
dai. Khi ghi, vi tin hiéu vao 16n nén thudng bd qua mdt hoic hai ting
khuéch dai. P& khong ché tu kich khi thay ddi ché d6 lam viéc (ghi-
phét), ngudi ta mic tu vao hai ma ti€p xic clia role hay ndi dit khi khong
lam viéc.



Hai chi tiéu chii y&u 13 tap 4m nodi bd va méo khong dudng thing &
tang khué€ch dai hdn hdp chi dat gi4 tri trung binh.



2. Tang khué&ch dai dung transistor
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Khué&ch dai hon hgp dung transistor

TAng khué&ch dai hdn hop cé 4 transistor, ddu vao khong ddi xing,
diu ra dung bi€n 4p.

Tang 1, 2: tién khué&ch dai dung 2 transistor BC 109 va AC 151
ghép truc ti€p, ding phdn hdi dong dién va dién 4p d€ 6n dinh ché do
lam viéc va gidm méo khong dudng thing R;s, Ci6, Ri3, dung phdn hdi
tan sd cao Cys.

Tang 3, 4 hiéu chinh tin so dic tuy&n ghi phat, dung phdn hdi dong
dién nhu tang 1, 2 qua bd phan 4p Rg (680Q) va R,y (330Q2). Ngd ra ting
4 13y tir thit cap bi€n 4p dua phan hdi vé emitter ting 3 dé hiéu chinh tan
s6 cho 4 tdc dod ca lic ghi va phat. Cac mit loc trong dudng hdi ti€p Am
ding d€ stra dang dic tuyén, mach loc thong cao (R//C) d€ lam suy gidm
mic ra theo ting s6 va mit loc cong hudng LC dé ning mifc ra theo mdi
tan s6 thap da dugc chon tiy theo tdc do kéo bing.

Tang T,, T, dé khuéch dai tin hiéu nhd cdm @ng tir didu phat va
dudc stra méo dang khong dudng thing bing cau phan dp. Tang Ts T,
diing hoi ti€p Am theo tan s6 dé sita dang dic tuyén phat. Mic loc thong
cao Ry,//C3p 1am cho dic tuy€n gidm tir tif theo hiing s6 t = RC.



Mic loc LCy, cong hudng & ving tan so thip d€ nang gid tri cuc
dai tai mot tan s6 dugc chon. Tin hiéu d3 dudc hiéu chinh ti€p tuc dua
dén tang khuéch dai cong suit.

3. Tang khué&ch dai hdn hgp ding vi mach

Céc bd khuéch dai thuat todn c¢é nhiéu tinh ning thudng gip trong
cic radio cassette loai m&i. N6 gdm cédc IC tiéu chuin dudc két hdp véi
cdc linh kién rdi bén ngoai d€ tién cho viéc ng dung da ning. Tuy nhién
ciing c6 loai IC chuyén dung khong can céc linh kién hiéu chinh r5i bén
ngoai, nhung lai bi han ch& khi cho nhiéu chifc ning khac nhau.

Cau trdc cda IC thuit todn cé loai 8 hodc 14 chan, hinh chit nhat
hodc hinh tru.

Pic tinh vi mach thuit toan
_ Trd khdng vao rat 16n > (10°+10°Q)
_ Hé s6 khuéch dai tir 10*+10°
_ Hiéu suit cao
_ C6 hai ngo vao
+ Pau vao khong ddo (+) tin hiéu & ngd ra cung pha véi tin hiéu
ngo vao
+PAau vio ddo (-) tin hiéu 6 ngd ra ngugc pha vdi tin hiéu ngd vao.



Ry
input
nput R, | I\ oot + output
- cutpu

_ Hé s6 khuéch dai:
+ clia bo khué&ch dai ddo: K = Ry/R,
+ ctia bo khuéch dai khong ddo: K = 1+ R//R,
Néu R;>> R, thi K= R/R,

Bo6 khuéch dai thuit todn di€n hinh 1a IC741 do nhiéu hing ché tao
vGi cdc tén goi khdc nhau nhu LM741, CA741, MA741, MCI741...

Ngudi ta dd ch€ tao loai khu€ch dai thuit todn c¢6 tap Am rat nhd
dé st dung vao mach tién khuéch dai cda mdy ghi 4m va mdy do cuc
nhay nhu LM381 (hay LM381A)

Bo khu€ch dai LM381N dung cho ting Am phdt trong mdy ghi Am
nhu hinh. Mach hiéu chinh tin s6 bing linh kién rdi, ddp dng dic tinh
tan sd phat theo hé thong NAB (National Association of Broadcasters: ny
ban ph4t thanh qudc t€).

Tin hiéu 1 kHz cdm ng qua diu tir khodng 0.1mV dé&n 0.3mV hiéu
dung, dudc khuéch dailén 0.5V § diu ra ciing pha. Ludgng phin hdi Am tir
161 ra 7 dua vé dau ddo 2 qua mach hiéu chinh tan s6. Tré khdang tu Cs tao
nén sudn doc suy gidm dén 30dB & khodng tan s6 5S0kHz dén 3kHz. Tu
C,, R, g6p phan lam suy gidm tan s6 & ngodi viing tin s6 Am tin thip
nhat.
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B& khuéch dai thuft toin ding cho
ting Am phat (hé NAB)

Vi mach LM 381 dung cho tang tién ting Am phdt c6 mach hiéu
chinh theo hé thdng RIAA (Record Industry Association of American:
hiép hdi san xuat thi€t bi Am thanh M§). Tu Cs, C, dé hiéu chinh dic
tuyé&n tin s theo hé RIAA.
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I. Bo tao song siéu Am

Mach dién cta bd tao séng si€u 4m tuy don gian nhung hién tugng
vat 1y xay ra trong qud trinh x6a tir du & biang tlir cling nhu st dung dong
tif thién d€ stta méo dang dic tuyén dong clia dudng tir héa & bang tir. Vi
vay can phai xem xét hién tugng vat 1y trude khi tim hi€u mach dién.

1. Hién tugng vat 1y cia qua trinh x6a

Nh& viéc x6a dugc tir du Br & bang tif nén né dudc st dung dé€ ghi
lai nhiéu 1an cdc chuong trinh khic nhau.

Qua trinh x6a ¢6 thé thuc hién bing hai cdch: 1a ciing dong mot
chiéu bdao hoa do dau tir 1am biing nam chidm vinh clru cé tir trudng x6a
di manh dugc dung trong cdc mdy cassette ¢6 ddi tAn Am thanh hep, cdch

i AL W = Y e e e
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thit hai 1a dung séng si€u am.

Dong tir thién chay qua dau ghi tao nén tir trudng H & truc hoanh,
tir du Br § bing nim trén truc tung B. Xét mot doan bing di chuyén qua



diu tr xod theo chiéu truc thdi gian t. Poan bing di tr dau mép khe diu
x6a dén giita khe, tir trudng x6a sé& ting l1én cuc dai va gidm din vé 0
khi dé€n mép khe bén kia. Trong khodng thdi gian d6, dong siéu Am sé&
dua mifc tir du Br clia bing tir, bit ddu tir di€m 1, 2, 3 ... 10. Tai diém 10
tr du clia doan bing vira di qua dau x6a dudc dua vé 0 lic nay cdc vét
ghi da dugc x6a. Mudn x6a hét cdc vét ghi trén doan bing di qua khe tir
thi tAn s6 x6a phai ddi chiéu trong khe it nhat 10 1an. Trong thuc t&, tin
s6 x6a chon cao hon d€ cdch xa dai tin cao Am thanh tir 30 +90 kHz.

2. Dic tuyén thién tur

Trong quéd trinh tir héa s& dung dudng tir tré d€ gidi thich hién
tugng vat 1y, con trong tinh todn thi caAn phai dung dic tuyén dong.

Dua trén dudng tir tré d€ vé dic tuyén dong nhu hinh theo sau:

Dic tuyén dong cling md td quan hé giita dién tr trudng H cia tin
hiéu & dau ghi véi tir du Br con lai & bing tir. Khi dién trudng H tir 0 dén
H, thi bing dugc tir héa tir 0 d&€n B,. Ngidt H;, B, con luu giit tr du § muitc
Bry, ti€p tuc ting dién trudng H tir H; dén H, thi Br sé& ting tir Br; 1én Br,.
Ct ti€p tuc nhu vay, roi kéo cic dudng song song véi H va B ta sé& c6
dudc cdc giao diém ry, 15, 13, 14. NOi cdc giao diém nay lai v6i nhau ta sé
c6 dic tuyén dong.




Né&u d6i chiéu H va ti€p tuc nhu trén, ta sé& c6 dic tuyén vé phi am.
Pudng dic tuyén dong c6 dang uon & di€m giita va gdy ra méo dang Am
thanh.

Ngudi ta dung dong siéu 4m d€ lam thién tir cho dic tuy&én dong
cua bing tir da dugc x6a va dugc md ta biang hinh vé bén.

0] day dong siéu Am mang dong tin hiéu 4m tin (phudng phip x&p
chdng) khic hin v6i dang séng di€u ché tin hiéu clia mdy phat.

Nh& dong siéu 4m lam thién tif nén di dich chuyén dong Am tan vé
2 doan thang clia dic tuyén dong trong qud trinh ghi d€ giit lai tir du Br
trén bing theo dang séng Am tan tdng hdp giira truc X.

+

3. Nhiém vu va cdc tinh ning riéng :
B tao séng siéu Am c6 nhiém vu cung 4p ning lugng cho dau x6a
va dong tir thién cho dau ghi véi tan so thich hgp.



Vé mach dién n6 gidng nhu trong k§ thuat radio nhung lai mang
mot s tinh chi't riéng cla k§ thuat ghi Am 1a theo nguyén 1y x&p chong 2
dong tin hiéu va tu thién.

Trong cdc may ghi 4m don gidn va théng dung, thudng ding mot
bo tao séng chung cho diu x6a va diu ghi vdi tan s6 khodng 60Hz.

Trong may ghi dung trong cdc studio doi hdi chit lugng Am thanh
ldc ghi r't cao, vi vy can ting dong tir thién 1én khodng 120+180kHz
nhim muc dich gidm tap &m nén va 1am suy gidm cdc tone hdn hgp & dai
tan cao. Néu ding chung mdt bo tao séng & dau ghi va dau xda sé khong
thda man yéu cau dit ra.

Pé€ tranh hién tugng giao thoa giita 2 tin s6 dao dong va séng hai
cia chiing trong lic ghi, cAn chon riéng 2 tin s& x6a va tir thién d€ thda
man diéu kién:

f > 3fx + 20 (Hz)

Ning lugng ctia bd tao song siéu 4m s€ biic xa ra khoang khong
bao quanh né va nhiéu vao lugi dién sé gy nhiéu cho cdc mdy radio dit
gin, do d6 can phdi boc tir cin than trong mdy ghi Am.



Bo tao song siéu Am

Trong mdy radio cassette chat lugng thip ngay nay thudng diung
cidc dau x6a bing nam chadm d€ gon mach dién. Trong cdc mdy chuyén
diing cassette c6 chit lugng cao van dung dau x6a biing siéu Am.

B6 tao s6ng siéu 4m don gidn nhu hinh. Mach tao s6ng chi ding
cho dong thién tir ki€u cc chon gid tri R, R, &€ xdc dinh ché& do 1am viéc
thich hgp. P€ 1am t6t dang séng, mach dién & diu ghi phai cong hudng &
tan sO siéu Am. Thay d6i dd ghép bing cich chon hay thay d6i sd vong
day cudn cdm @7 A An trAn 1R nharit
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Tuy nhién mach dugc dung phd bi€n 13 bo tao séng 2 tin kép.
Dong x6a va thién tir ding chung mot tin s6 va khong c6 hai bic chin &
dau ra. Cudn day quan trén 16i pherit hinh xuyén cdc dau ra phdi cé sd
vong cin xitng. Hai transistor phdi chon cting thong s6 nhu nhau.
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Trong may ghi Am c6 mdt vai dau ghi, ddu x6a nhu ghi Am stereo,
bd tao séng s& cé nhiéu ting. Trong d6 mot ting 12 mach dao dong, cic
tang khac ding d€ khuéch dai cho mdi loai diu tir.

D€ tranh 4nh hudng ghép 14n nhau, nén diing cdc cudn riéng ré cho
mdi dau tir. PAu tir ghi Am dung transistor c6 tré khang nhd 200+300Q vi
vay sO vong sé& it. D€ ddm bdo di ning lugng xéa va tir héa trén bing,
cAn phai ting dong dién chay qua né.

> Cach miac dau tir ghi va x6a vao bd tao séng siéu am

Tuy theo cdu tao mach ra clia bo tao séng ma mic dau tir ghi va
x6a cho thich hdp. Sau diy gi6i thiéu mot s6 mach thdong dung:

tir ting 4m ghi dén tl‘l't:‘ingfm ghi dén
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_ Hinh a: 12 mach ra ghép bié€n 4p, cudn ghép quin chung vao 15i
cudn dao dong. Tu tinh chinh C; d€ diéu chinh dong tir thién cho dau tir
ghi. Tu C, 1am suy gidm phon tir thap (50, 100, 150Hz) do tf trudng ngoai
xaAm nhip qua cudn ghép hoic do phon clia nodi trd ngudn. Chon gid tri C,
sao cho n6 cling véi cudn cdm dau x6a tao thainh mach vong cong hudng
khédc xa tAn s6 x6a. N&u tan s6 mach vong cong hudng ding bing tin s6
x6a thi dién 4p trén dau x6a sé thay ddi nhiéu khi thay th€ ddu x6a trong
qud trinh khai thic, do c6 su khidc nhau vé dién cdm va dién trd cda diu
tr. Néu tan s6 cong hudng 16n hon tan s& x6a thi phan 16n dién 4p cudn



cdm ghép sé& dit 1én C,. BSi vay can phdi chon tan sd cong hudng nhd
hon tin s6 x6a. Néu dién 4p cung cip cho dau x6a 16n hon dau ghi nhiéu
1an thi s& 14y tir dAu day cudn cdm ghép cé dién 4p thich hop.

_ Hinh b: 12 ghép bién 4p tv ngiu, khong qua cudn diay nén don
gidn hon vé ciu tao. Pau x6a dugc ndi vdo mdt phan cudn diy cong
hudng qua C,, diu ghi dudc ndi qua tu tinh chinh C,. Y nghia va gia tri
céc tu gidng nhu & hinh a.

_ Hinh c: dugc dung trong mdy ghi 4m cda studio. Pién dp si€u Am
14y tr cudn cdm qua C, dit Ién dau x6a. Dién dp tir thién 14y trén C,,
thong qua C, d€n diu ghi. Tu C, ¢6 tri sd di 16n d€ cho dong tir thién qua
dé dang, vira di ngin dong Am tin di qua bd séng. Ding chiét 4p R, dé
diéu chinh dong tir thién dua dén dau ghi. Lgi diém cta mach nay 1a C,
¢ tac dung loc hai bic cao § tan sd siéu am.

Trong cdc may ghi Am stereo, cdch mic d4u tir vdi bd tao séng nhu
hinh a, b chi khdc 12 mdi mdt ddu ghi dugc mic qua mot tu ban chinh
riéng ré. Khi ngdt mot diu tir s& phdi thay thé vio d6 mot dién trd tuong
duong vé tri sO, cong suit d€ cho ché€ d6 1am viéc ctia bod tao séng dugc
on dinh.

II. Tang khué&ch dai cong suat

Cic may ghi Am chuyén dung hoic din dung hién nay thi ting
khuéch dai cong suit déu dung trnsistor va IC. P& ddm bio tinh gon nhe
va chit lugng cao, ting cudi ciing nay thudng dung transistor ghép truc
ti€p khong bi€n 4p ra va c6 khi ding c IC cdng suit.

1) Tang khué&ch dai cong sui't dung transistor

Tang khué&ch dai cong sui't 12 mach khué&ch dai thong thudng khong
c6 mach sita dic tuyén tin sd cho ddu tir va bing tir. Khuéch dai cong
suat dung transistor c¢6 cdc dang sau:

+ Xuat bing bién 4p

+ XuA't dung tu OTL

+ XuA't khong st dung tu OCL
+ Mach cau BTL

Cé4c dang mach khué€ch dai cong suit nay ciing tuong tuv nhu dang
mach khuéch dai cong suit & may ting Am. Tuy nhién vu di€m chung clia
ting cong sudt khong bi€n 4p ra 1a dic tuyén tin so rat tot ddi tan tir
20+2000Hz véi do suy giam 3dB. Bdi vi trong mach bd dudc cac tu ghép



va ding phdn hoi sau tir ting cudi trd vé€ ting dau nén gidm méo tan so
va méo khong dudng thing. Trd khang ra nhd tir 3<6Q nén c6 thé ding
loa 1am phu tai truc ti€p cho mach ra.

Mach OTL c6 t3i ndi masse: thudng gdm c6 3 tang: ting diu lam
viéc & ch& do A, ting 2 ddo pha bing 2 transistor, ting 3 13 ting cong
sudt. G tang cdng suit thi transistor cong suit c6 dién 4p ngudc C-E di
16n d€ tranh ddnh thing ti€p gidp E-C va phai cé cdch tda nhiét cho céc
transistor cong suit.

Mach OCL tdi khong ndi masse, ting ra khong diing tu ma ndi truc
ti€p vSi loa nén tranh dudc suy gidm tan so thap trén tu.

2) Tang cong suit diing vi mach

Trong cdc mdy ghi Am ddi méi ting khuéch dai cong suit déu dung
vi mach. Cé nhiéu loai IC cong sudt vdi cdc tinh ning k§ thuat khic
nhau.

C4c loai vi mach thdong dung trong mdy ghi am thudc loai LA, HA,
TA, MPC... c6 cong suit trung binh, v6i dién dp st dung tir 12¥+18"

Khao sat vi mach LA 4430

Tinh ning chi yé&u:

+ Cong sui't thudc loai vira, dién 4p ngudn thap

+ Do khuéch dai 16n nén ting dd nhay dau vao

+ Dung ph4n hdi sdu nén dd méo nhd, chiu dugc thdi gian 1au khi tdi bi
ndi tat

+ Tap Am nodi bd thap

LA 4430 thudng dung cho radio cassette

022

40

W



_VImach c6 10 chan ra, khong st dung chan 7

Chén | 1 2 3 4 5 6 7 8 9 10

Ap 0 |67 |13 |11.| 8 | 15| 0 |67 ] 6.7 ]|6.7

Chtic ning cta cac chan

+ Chan 1: n6i mass

+ Chan 2: ngo ra (output)

+ CHila Gh i ahenrdncDELA 4430

+ Chan 4: hoi ti€p dé€ nang bién do ra .

+ Chan 5+6: phdn hdi Am qua tu 40p dé triét tu kich tan s&
cao cho phép lién tang.

+ Chan 8: Loc xung ngudn B*

+ Chan 9: hoi ti€p Am tlr ngd ra

+ Chan 10: input



_ Cé4c tham s6 k¥ thuat do & nhiét do 25°C

Cuc tiéu Danh Cuc | Dbonvido
dinh dai
Pién 4p ngudn 13.2 18 A%
Cong suat tiéu tdn cuc dai 7 w
Dong lam viéc 2.25 A
Dong tinh & tan s6 1kHz 50 100 mA
Do khué&ch dai Vg v6i Ryp =62Q 47 50 53 dB
Cong suatra (méo 10%) 4 4.5 W
Taira 4 Q
Méo khong dudng thing P, = 1 0.3 %
w 0.6 3 mW
Tap 4m ngd ra 20 KQ
Tdng trg 161 vao Ri 20 25 75 °C
Nhiét dd lam viéc —40 15 °C

Nhiét d6 bao quan




Chuwong 24: Cac mach dién dung cai
thién chat lugng trong may ghi 4m

1. Mach ty dong diéu chinh mic ghi ALC (automatic level

control)

Trong qué trinh ghi d€ ddm bdo mifc tir héa cyc dai trén bing dng
véi ddng hd VU ki€m tra mic ghi 100%, ngudi ta dung mach ALC thay
cho chi€t 4p di€u chinh bing tay d€ trdnh cho ngudi sit dung cé théi quen
ting “volumn” dé thu 16n ma khong biét 14 tin hiéu dugc ghi 1én bing
qué mifc cyc dailam méo dang tin hiéu va gidm cha't lugng Am thanh.

Nguyén ly mach ALC la khi tin hi€u vao qua mic quy dinh, sau khi
khué&ch dai 4p ra s& khong 16n hon mitc cho phép 1a 100%, giit cho mifc tir
héa trén bing khdong vugt quid mic cuc dai ti€n tdi giGi han bio hoa. 0]
ngd ra c6 modt dudng dua qua mach di€u chinh tr§ vé 1am suy gidm mifc
tin hi€u ngo ra.

C6 hai dang mach ALC

_ Tin hiéu dua vé dudc chinh Ivu cho ra thinh phin mot chiéu dua
vé diéu khién cuc base ting ddu lam thay ddi d6 khuéch dai.

_ Tin hiéu dua vé dugc chinh luu d€ diéu khién transistor tan dau
1am cho bi€n ddi trd khang transistor mic vao base tang 2.

_ Dung mach diéu khién

> Loai chinh luu ra thanh phin mot chiéu dé diéu khién tang

dau

Nguyén ly 1am viéc clia mach nhu sau: tin hiéu 14y ra tir chan 5, 6
ctia Tr dua vé& dau tir hdn hdp, con dudng diéu khié€n di qua dién trd R,
diode D, mach loc C,7, R3;, Ci53, mach phan 4p theo mic R3,, Ry, qua Rs
phan cuc cho cuc base ctia Q,. Theo thiét k& khi tin hiéu dua dén cuc
base clia Q; dd d€ cho bing tir héa cuc dai (VU chi 100%) thi dién 4p tao
phan cuc phu qua Rs,/ R, s& khong 1am suy gidm dd khué&ch dai ctia Q;.
Q; dudc cdu phan 4p mdt chiéu R;,/R, dinh dong mot chiéu dé dn dinh
ch& do lam viéc khi khdng c6 tin hiéu.

Né&u ngudn tin hiéu & ngd vio 16n hon mic ghi chuin, 4p ra 16n
vugt mic ghi 100%, s€ dugc diode D; nidn cho ra dién dp duong, nhs



mach loc RC san biing, qua R3»/R4 dua phan dién 4p duong vé cuc base
cda Q; 1am gidm do khuéch dai ctia né. Chi c¢6 phan dién 4p vuot mifc ghi
cuc dai 100% mdi giy nén tic dung diéu khi€n d6 khuéch dai ting vio.
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Mach ALC ki€u nin dién dung diode

> Loai mdy ghi 4m diing cho tin hiéu vugt mic cuc dai d€ 1am bién
ddi trd khing ti€p gidp C-E clia transistor mic vao base ting 2 d€ lam
gidm d6 khuéch dai cia né.

Phan tich mach ALC ciia may MR-5080



Nguyén tic hoat dong:
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Mach ALC ki€u thay d6i trd khdng vao biing transistor cia MR_5080

Tin hi€u tir ngd ra qua cdc dién trG Ri9 va diode 1S98 D, , tu C,,
dién trd R,y dé dua dién ap dicu khién transistor Q;, cdc cuc c6 dién ap
0", collector dugc ndi véi cuc base clia Q, qua tu C9. Khi dp ra vugt qua
mitc ghi 100%, collector cia Q; dugc cAp 4p duong, tin hiéu sau khi
khuéch dai dudc diode nin cho thinh phin Am mot chiéu nhd tu loc Cy;.
Tri s6 4p Am dua vao cuc base clia Q; 16n 1am cho Q; dén, trd khang C-E
giam lam gidm tr6 khiang vao cia base Q, lam gidm mdc tin hiéu vao.
Lic dé tin hiéu & cuc base cia Q, c6 mdt phan qua dién tr§ C-E clia Q;

Mach ALC dung vi mach

Trong cidc mdy cassette ddi mdi, mach ALC dit chung trong IC két
hdp véi cdc diode va linh kién thu dong ndi bén ngoai d€ lam mach loc
va phan cyc diéu khién.

C6 rat nhiéu loai vi mach dudc st dung lam mach ALC nhu
M51542L., M51544L, M51422P



Gidi thiéu mach ALC trong may Sharp GF-700Z
Mach ALC nim trong vi mach M51544L nhu hinh vé d€ diéu khién
2 tang khué&ch dai thuat toan chi ding trong qué trinh ghi.

Rt 5 R7
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Line out
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Mach ALC ctia may GF_700Z

Tin hiéu tir micro qua ting khué€ch dai micro M biing mot transistor
dugc 14y ra trén volumne (VR) 10K dé phan cho 2 kénh qua dién trd
R,R, va R, tu C, d€n chin 8, 2 d&én ting khuéch dai khong ddo. Tin hiéu
14y ra & chdn 7, mot phan phdn hdi Am vé chan 9 qua dién tr§ Re, Rs va tu
C réi dua dén chin 2 cia IC VULED. Tin hiéu dudc khuéch dai 1én rdi ra
chan 14 nhd diode D (1S5119) nin thanh thanh phan mdt chiéu dua dén
chian 5 cda M51544L diéu khién ALC. Tin hiéu ra dugc 1ay ra & chan 10
dudc loc bdi tu C4 dua d€n hai chi€t 4p d€ khong ché tong trd vao cta IC
ctia dudng ghi. Khi ghi tin hiéu vio manh, nhd ALC lam gidm tong tré
vao dau khong ddo (+) d€ 1am suy gidm d6 khuéch dai, két qua tin hiéura
trén chan 7 dua dén 16i ra (line out) gidm.

Khéa SW1 (Micro sellector) d€ tic md ting khuéch dai micro

_ ON: dién trd R;7 ndi mass lam cho dau ra chian 5

_ OFF: ndi mass dién trd R, cho hai kénh

Khéa SW2 dé thay d6i tdi loc clia diode nin dién

_ Luc ghi Record: dién tr§ R5 hG mass

_ Lit phdt Play dién tr§ R;5 n6i mass



Pién tré Re tu 0.033pF loc thanh phin tin s cao gdy nhiéu. Dién
4p ngudn dua vao chan 6 véi tu loc C



2. Mach giam tap Am ki€u Dolby

Van dé chinh 12 4m thanh dugc tdi tao trong qud trinh ghi va phat
lai phdi rat trung thuc trong toan bd dai dong Am thanh. Van dé nhiéu tap
am trén dudng ghin thAim nhip qua cdc dudng day ndi tif ngudn Am thanh
d&€n mdy ghi 4m va ngay trong mach dién clia may ghi 4m 1a rat quan
trong. Pic biét 1A cdc tap Am tan s6 cao nhu tap Am nhiét, do linh kién
do bing tir,.. nim trong tin hiéu ma cdc mach loc khong loc ra dugc. Céc
dang tap 4m nay déu dudc thé hién ra loa nhu ti€ng on...

Mtc tap 4m cho phép phai 16n hon tap Am nén va thudng bi€u thi
bing ty s6 S/N. Trong m4y ghi Am dan dung ty s6 S/N khodng 50+-60dB
con trong céc studio ty s6 S/N dat tr 60+70dB.

Khi ¢6 nhiéu dang tin hiéu dua d€n diu vao va dugc khuéch dai
1€n thi c6 hién tugng mic tin hi€u I6n s€ chen ép tin hi€u bé. Khi bdang
chay qua didu may ghi Am vé6i khodng khong ¢6 tin hiéu hoic tin hiéu y&u
thi tap am nghe rd, nhung véi doan bdng nay da c6 tin hi€u thi nghe
khong o tap Am. Xuat phat tir quy ludt nay dé€ thi€t k&€ mach nén tap Am
dit gan ting Am ghi.

C6 cic ki€u mach gidm tap 4m nhu sau

_ Hé thdng loc Dolby _ NR

_ Hé théng B

_ Mach Dolby_DNL

_ Bd loc Dolby bing vi mach

> Heé thong giam 6n Dolby_NR

Mach Dolby hoat dong dua trén nguyén tic khong ché mifc tin
hiéu. Hé thdng ndy bao gdm 2 phin, theo thuit ngi todn hoc goi 12 phan
Xt 1y va giai x& 1y ( processor and deprocessor) con trong mach di€n
goi la nén va dan dai dong.

Sau day la sd d6 khdi cda hé Dolby, phin dudi mifc tin hiéu nén
va dan dai dong 100dB.
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So do6 khdi va mic tin hiéu hé Dolby

So dd trén v6i ddi dong 100dB, sau khi nén véi hé s6 2/1 dai dong
thu hep lai con 50dB (—40 =+ +10dB), mdc tin hiéu nhé nhat —40dB, lic
nay 16n hon tap Am nén 12 —50dB. Tir hinh vé& ta nhan thdy ring :

_ O mitc 0dB: Mach Dolby khong lam viéc

_6 muc dugi 0dB, mach bit dau lam viéc, tin hiéu cang yé’u thi
dudc nang nhiéu va dat mdc nang sao cho 16n hon tap Am nén 10dB.

_ G mic 16n hon 0dB, mach ciing bit diu nén. Vi du & mic 20dB
s& dudgc nén manh sao cho thap hon mitc bao hoa clia bing 5dB.

Sau khi qua mach din, tin hiéu trd lai mifc vao 100dB ban diu
nhung tap Am dudc suy gidm v§i cdc mifc twong ¢ng, nén tip Am van thap
hon mdc tin hiéu nhé nhat 12 10dB.



Mach nén va din thay doi theo mifc va tin so ctia tin hiéu khong
phu thudc vao tin s6 clia tap Am. Mach nén va dan ddi dong don gidn
dung diode 1a phan t phi tuyén.
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Vi mach don gidn nén chon céc linh kién d€ cho dic tuy&n bu trir
nhau 12 trdt khé. Hon nita tin hiéu 4m nhac 12 loai phic hgp n€u nhu kénh
truyén c6 méo tin s va pha thi khong thé triét méo bién do.

Hé thong Dolby c¢6 3 loai: loai A, loai B, loai C ( két hdp loai A va B).

_ Mach Dolby loai A ¢6 chat lugng cao nén dugc diing trong céc

studio chuyén dung

P> N R > A PN R
"l Kénh di€u khién "l Kénh di€u khién

IN IN
» Kénh chinh + _| ghi »| Kénh chinh + —» Phit

So d6 khdi mach Dolby A
Trong qud trinh ghi tin hi€u qua kénh chinh dudc cdong vébi tin
hiéukénh diéu khi€n. Kénh diéu khi€n d€ nén dai dong, né c6 pham vi
di€u khi€n rong va chi nén tin hiéu c6 bién dd nhd va bién do 16n khong
bi 4nh hudng.



Trong quéd trinh phat lai, tin hiéu diéu khi€n dugc trir v6i kénh
chinh. Do d6 sé& bu trir lai qud trinh ghi d€ 1ip lai dic tuyén bing phiang
nhu ban diu.

Tuy nhién & mach Dolby loai A thi tap 4m ndi bd trong mach
thudng xuit hién & tin s6 cao, tap Am nay 1am nhiéu dai Am thanh. Do d6
van dé ditra 1a loai bd cdc loai tap Am & ddi tan cao, d6 1a hé Dolby B.

> Hé thong Dolby B

Hé thong nay van dung k§ thudt nén va dan dii dong, ma mach
khdng ché clia n6 thay ddi theo mifc va tan sd tin hiéu.

Hé thong Dolby B dat mic suy gidm 6dB & tan s cao va trung binh
con & tan sd thap hoan toan khong bi dnh hudng. C6 thé tém tit theo so
dd sau:



/yMl’rc manh: ting khong ddng ké

\‘Mﬁ’c y&u: ting manh

Tan sb cao

Nén khi
ghi Tan s6 thap Khong bi 4nh hudng
Mitc manh: gidm khong ddng ké
Dan khi
phat Tan s cao

Miic y&u: gidm manh

» Mach Dolby-DNL (Dynamic noise limiter)

Vi mach Dolby NR khong mang tinh chat da ning nén hang Philip
cho ra ddi mach Dolby DNL c6 thé loc tap 4m cho bat ky loai bing da
dudc ghi v6i mach Dolby hay khong. May ghi 4m c6 mach Dolby DNL s€
gitip cho ngudi st dung mdy khdng cin chd y dén cdc loai bing da ghi
sdn thudoc dang nao, do d6 n6 ciing dudc ding rong rii. Piém khic biét
gitta Dolby NR va Dolby DNL la:

_ Dolby NR: tin hi€u kénh phu cung pha v&i tin hi€u kénh chinh khi
ghi va ngudc pha khi phat lai d€ r6i bu trir nhau tao nén qud trinh nén va
dan dai dong.

_ Dolby DNL: khi tin hiéu & ngd vao y&u, lic ndy tin hiéu & kénh
phu ngudc pha va cung bi€n do vdi bién d6 kéng chinh tai ngd ra khong
c6 tin hiéu. Khi tin hiéu & ngd vao manh, tin hi€u & kénh phu bi triét tiéu
tai ngo ra chi c6 tin hiéu kénh chinh.

Nguyén tic hoat dong ctia Dolby DNLIa tap Am & ngd ra kénh phu
16n nhat khi & ngd vao khong cé tin hiéu hoic mic tin hiéu nhé hon tap
am, vi lic d6 tap Am khong bi 14n 4t va nguyén tic nén tap 4m khi khong
c6 tin hiéu & ngd vao la dya trén sy phan bo phd clia tin hiéu va tap Am.
Thong thudng phd ctia tin hiéu 4m thanh, dic biét 12 Am nhac phu thuoc
rat nhi€u vio mic Am lugng. N€u gidm Am lugng thi thanh phan tin cao
ciing gidm rat nhanh, khi d6 dai tin c6 thé gidi han tir 4.5+5KHz. N&u
han ch& dai tin trong khodng 5Khz thi chit lugng 4m thanh hau nhu



khong bi 4nh hudng ma tap 4m lai bi nén hoan toan, vi phd tap Am chi
y&u phin bd & tan s cao.

Khi mtc tin hiéu vao ting 1&én, dai thong md rong, nhung tap Am bi
tin hiéu manh 14n 4p nén khong cin thi€t phdi nén tap am.

Mach nguyén 1y ciia Dolby DNL

Nguyén tic lam viéc

Tang dau Q, 12 ting ddo pha phan tdi. Tin hiéu tir collector clia Q,
dugc dua thing d&€n bo cong qua C,. Tin héu tir emitter Q, qua C, qua C;
vao kénh phu. Mach R¢C ; ciing v4i C4Cs va 2 ting khuéch dai Q,, Qs tao
thanh bo loc tan s6 cao. Tang khué&ch dai Q, cling mic theo sd d6 ddo pha
phan ti tin hiéu tir emitter Q, dudc duwa vao mach khong ché qua R ;. Tin
hiéu tir collector dudc nin bdi D;Qs tao thanh tin hiéu khong ché.
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Mach nguyén ly ciaDolby DNR

R13

=

Khi tin hiéu vaio nhd hon dién 4p ngudng niao d6, thanh phin phd
tan cao khong ddng k&, dién 4p collector Q4 chua dd stic € md D; va Ds;
D, va D¢ liic nay khong d4n ldc nay dién 4p qua mach khong ché khong
bi suy gidm va dudc duwa dén ngd ra thdong qua R;g. Tin hiéu nay bing
bién dd va ngugc pha vdi tin hiéu kénh chinh dugc 13y tr collector Q, qua
Rio. K&t qué 12 dién dp ra dugc triét tiéu hoan toan. Trudng hop trén
twong ng véi lic chua c6 tin hiéu vao. Chié€t 4p Ri9 cho phép thi€t 1ap
muc nén tap 4m cuc dai.



Khi tin hiéu vao ting, thinh phan phé tin cao ting lén, dién 4dp ra
trén collector ctia Q, di 16n 1am cho D;, Ds din. Tu Cg, Cy nap di mifc
lam cho D, va Dg md, 1a suy giam tin hiéu phu trén Ry; vi chiing ngugc
pha vdi nhau.

Khi tin hi€u vao ting tdi mot gid tri lam cho cdc diode hoan toan
thong. Tin hi€u phu bi triét ti€u trén R;; nén khdng cé tin hi€éu nao qua
R;s. Lic d6 chi cé tin hiéu & kénh chinh tir collector cia Q; dua dén. Khi
khong diing DolbyDNL thi duwa khéa DNL vé off @€ ngidn mach kénh phu
xudéng mass.



T6ém tic qud trinh 1am viéc ctia Dolby_DNL nhu sau:

Kénh chinh : ¢6 tin hiéu
Tin hi€u vao manh ) I
- Ngo ra c6 tin hiéu
Kénh phu: khdng c6 tap

Kénh chinh : ¢6 tin hiéu

Tin hiéu vio yé’u\ﬁ(
&nh chinh : ¢6 tap Am bing bién

N e 1A — 3 Ngbrakhong cé tin hiéu
dd va ngudc pha véi tin hi€u ;g . & i
lan tap Am

Chuong 25: B loc Dolby béing vi mach

Céc hang ché tao da cho ra ddi cdc IC chuyén dung cho Dolby B.
Mach loc dude thu gon trong IC, k€t hgp vdi cdc linh kién thu dong bén
ngoai nén gon nhe va khdng cin phdi can chinh.

IC dugc ding phd bién nhat 1a Dolby ANRS (automatic noise
reduction systerm: hé thong tv dong gidm tap 4m. C4c hing da cho ra doi
nhiéu miu khdc nhau, nén phan linh kién r&i 1ip rdp bén ngoai ciing khac
nhau. Sau day 12 mot s6 mach thdong dung:

Mach dung IC LMI1894: c6 14 chan, stereo, ky hiéu DNR
(Dynamic noise reduction) dé phin biét véi DNL (Dynamic noise
limitter) ctia Philip. N6 chi xt 1y tin hiéu khi phat, c6 khd niing ting ty s0
S/N dén 14dB. Mach nay mang tinh chat rit da ning, c6 thé dung nhiéu
trong nhiéu linh virc nhu radio ghi Am, thu hinh thi€t bi &m nhac.
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Sg dd nguyén 1y Dolby
LM 1894 c6 thé dung nguon ﬁC tuw 4 5V dén 18V. Ap si dung

khoang 8Vpc v6i mitc vao danh dinh 1a 30 mV. Tin hiéu vao chin 2 va
13. Tin hiéu 14y ra chdn 4 va 11. Ngudn cung cip dua d&€n chanl. Tu C; &
chan 3 va 12 phdn hdi theo tin s8. Rsva R, c6 thé thay bing chiét 4p dé
c6 thé diéu chinh bing tay. Tng trd phan 4p R; + R, = 1K. Ty s& S/N §
800Hz dat tir 5+7dB, & tan s6 8KHz dat tir 10+14dB.

Mach loc thong cao phi tuyén R;Cy. L dugc mic gitta chan 8 va 9,
sau tach séng dinh. Tu C; cling v6i cudn diy L d€ ddp tng tinh ning chon
loc ctia mach. C4c linh kién r&i bén ngoai ndi & chin 5, 6 vi ¢6 nhiéu tic
dung, mdt trong cic tic dung lam thay d6i thdi gian T cho phu hgp véi
tirng loai bang st dung.
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Chwong 26: TIA LASER,CUM QUANG HOC

VA MACH KHUECH PAI RF

1. Tia Laser :(Laser bdn dén).

Tén goi Laser 1a do thuit ngit ti€ng Anh “Light Amplification of
Stimulated Emission of Radiation” : Khu€ch 4nh sdng bing phdt xa kich
thich. Nhu vay Laser la su phat di nhitng buc xa di€n tu dudc kich thich,
nhitng biic xa nay trong vt li€u cua dung cu do su phdt xa cdc bic xa
cudng biic.

Nguyén ly 1am viéc clia laser ban din dua trén cd s§ 3 qud trinh
vat 1y sau: hap thy,bitc xa ty nhién va bifc xa cudng bitc nhu hinh 9-6.

I II

(a) E2 (]
hvy, —
(] El
(b) ° E2
— thZ
El °
(C) b e E2 — thz
V2 — El —» hvp,

Hinh 9-6: Su qud do clia nguyén tif tir trang th4i dau (I) sang trang

thdi cudi (II) trong cdc qué trinh :
(a) HAp thu
(b) Burc xa tu nhién
(c) Birc xa cudng buc

Gid st ring c6 2 trang thdi ning lugng 13 trang thdi dau (E;) va
trang thdi cudi (E,). Goi trang thdi dau 1a trang thdi cd s§ va trang thai
thit hai la trang thai kich thich.

Nhu vay, su chuyén trang thdi ca nguyén ti gifta 2 trang thdi nay
theo dinh luat Planck nhat dinh phai xdy ra hién tugng hap thu hoic phat
xa dnh sdng v6i nang lugng :

h.vi,=E; - E,

Trong d6: h 12 hiing sd Planck.

vi» 12 tdn s& 4nh sdng bic xa.



O nhiét do binh thudng hdu hét cdc nguyén t& nim & vi trf cd s&
(E;). Khi hdp thu photon, nhitng nguyén ti nay s& bi€n d6i trang thai.
Nguyén tit dugc hap thu mdt ning lugng 12 h.v;, va nhdy 1én mic kich
thich c6 ndng lugng 1a E,. Trang thai kich thich nay la mot trang théi
khong 6n dinh, sau thdi gian kich thich ngin, n€u nguyén t khong nhan
dudc su kich thich tir bén ngoai ndo khic ching s& nhdy ngay vé trang
th4i ban dau E, va gidi phéng mot ning lugng h.v,. Qud trinh nay goi la
qua trinh burc xa ty nhién.

N&u nhu photon ¢6 ning lugng hvy, tdc dung vao nhitng nguyén ti
dd ndm & vi tri kich thich E, 1am né tr$ lai trang thdi co s§ E; va phét ra
ning lugng bang hv,,. D6 1a hién tugng bifc xa cudng bic. Sy bic xa
cudng bitc 1a nguyén 1y co ban clia hoat dong clia Laser ban dan.

Khi trong bdn din s6 nguyén t § trang thdi kich thich nhiéu hon
s6 nguyén ti & trang thdi cd bdn c6 thé néi ban din & trang thai kich
thich. N&€u ban din & trang thdi kich thich thi trong né c6 nhiéu photon
kich thich mang niang lugng hv;,, do d6 c6 hién tugng buc xa cudng buc
nhu hinh 9-6¢. Vi nhitng 1y do trén day, s6 lugng photon phdt ra tir nhitng
ban din bi kich thich 16n hon nhiéu cdc bdn din hap thu. Hién tugng nay
goi 12 khuéch dai lugng t¥ va d6 ciing 1a nguyén 1y 1am viéc co ban cla
Laser bdn din. Hién tugng bdn din bi kich thich dugc gidi thich bing
gidn db ning lugng trén hinh 9-7.

AE AE A
T=0K T>0K

T=0K
Eex
Ec

A Egn
Eg

Etr v E
E -\ Epp
/?\ / ’ /\
N(E) / N(F:) N(E)

» g

Hinh 9-7: Sy phu thudc clia nong dd trang thdi vdo ning lugng
trong ban din thuin.

Trong trudng hdp bdn din § trang thdi cAn bing T = 0K, tit ca cdc
muic ning luong trong viing din déu bd tréng va cdc midc ning luong



trong viing héa tri bi chi€m day. Khi ban din & trang thdi kich thich,nhiét
dd & OK, trong viing héa tri cdc mic ning luong k€ tir midc chuin Fecmi
Erp trd 1én bd trong con trong vung din cdc mic ning lugng k€ tir mic
chuin Fecmi Ep, trd xuéng déu bi chi€m diy. Trong nhitng trudng hop
nhu vy cdc photon ¢é mifc ning lugng thda diéu kién :

AEg<hv <(Eg, - Egp)

Trong trudng hop ban din bi kich thich, nhung nhiét do T>0K thi
mat do trang thdi 10 tr6ng trong ving héa tri va mat dd trang thdi bi
chi€m day trong viing din md rong ra.

@ _ Miég ﬁc(l)lié'm

(b)

Hinh 9-8: M6 hinh viing ning lugng chuyén ti€p PN Laser

(a) Khi chua phan cuc

(b) Khi phan cuc thudn U> AEgq (viing gach chéo chi mifc ning
lugng bi chi€m diy)

Nhitng chuyén ti€p PN diing 1am Laser b4an din thudng dudc pha
tap nhiéu t6i mdc Fecmi nim siu trong ddy viing din phia bdn din N va
sdu vao dinh ving héa tri phia bdn dan P nhu hinh 9-8. Khi phun céc hat
din vio mién N va P clia chuyén ti€p nay s& xdy ra hién tugng tdi hgp.
Qu4 trinh tdi hgp ndy gy ra su phét xa lugng tf mot cich ngu nhién ca
vé thdi gian 1an khong gian. Ning lugng clia ching phin bd trong mot
khodng rong va phu thudc vao mitc phun hat din. Trong s6 nhitng photon
btic xa tir mién hiéu dung ctia chuyén ti€p PN c6 nhitng photon di theo
huéng song song v4i mit phang clia chuyén ti€p PN, cho nén né luu lai
trong viing ban din bi kich thich ctia chuyén ti€p PN tuong d6i dai.
Nhitng photon nay kich thich dién ti va c6 thé giy ra sy biic xa cudng
bitc. Cudng d6 bifc xa nay ting 1én khi mifc do phun hat din ting 1én.
Dbiéu kién d€ c6 su khuéch dai bic xa 1a :



Ep- Erpp>hv=E, - E;

Trong d6 : E, va E , 12 2 chdc ning luong t& di chuyén khi bic
xa. Sy bifc xa cudng bifc xay ra manh liét nha't tng vSi cdc photon ¢6 tin
s6 dugc khuéch dai cuc dai. B&i vy, su biic xa & tan s6 nay chi€m uu thé
khi ting mdc @6 phun hat din vao chuyén ti€p PN. Pic tuyén bic xa clia
Laser c6 dang nhu hinh 9-9.

TClrc\jng do buc xa
GaAs T=77K
/ )
b
N,

» A(um)

Hinh 9-9: Pic tinh bic xa cia Laser bdn din GaAs.
(a) Dong nhd.
(b),(c) Dong 16n.
D€ c6 dudc hién tugng Laser, ngoii sy bifc xa cudng biic ra can cé
hé thong khuéch dai bitc xa cong hudng c6 phan hdi duong. Trong thuc t&
Laser bidn din thudng dung chuyén ti€p PN c6 dang dao dong cong
hudng Fabry - Perot. Chuyén ti€p PN c6 dang khdi chit nhat. Hai mit bén
vudng géc vdi chuyén ti€p PN 13 2 mit phang guong, hai mit phing bén
con goi 1a hai mdt md. Bo dao dong cong hudng nay khéng nhitng c6 kha
ning thuc hién di€u kién phin hdi duong, phdn xa mdt phin tia bifc xa tir
mit guong & vi tri d8i dién ma con cho biic xa theo modt huéng nhat dinh.
Dong dién chdy qua chuyén ti€p PN 1am cho s& photon phit xa di
16n kich thich dao déng trong bd cong hudng goi la dong ngudng. Mat do
dong cung cip cho Laser rat 16n, cho nén mdt van dé hét sic quan trong
12 12 din nhiét khdi chuyén ti€p PN d@€ ddm bdo cho chuyén ti€p PN
khong bi ph4 hiy khi Laser 1am viéc. VAn dé tdn nhiét 12 van dé rit quan
trong trong ciu tric cia Laser ban dan.
2. Cum quang hoc:



a. Cdu tao thuc té ciia cum quang hoc:
Cac thuat ngltr dung trén hinh 9-10:

Focus coil : Cudn hoi tu.
Tracking coil : Cudn tracking.
Objective len : Vat kin.
Permanent magnet : Nam chdm vinh cttu.
Beam splitter : B0 tach tia.
Cylindrical len : Thau kinh hinh tru.

Photo detector : BO nhén dién quang.

Hinh 9-10 : C4u tao thyc t€ clia cum quang hoc



b. Puong di chum tia sang trong cum quang hoc:

Chum tia Laser véi buéc séng A = 780nm dudc tao ra tu Diode
Laser, dugc giit 6n dinh cudng d6 sing nhd mach APC, c¢6 3 dang mach
APC (Automatic Power Control) : Dang mach APC nim duéi mach in chi
ndi lén cum quang hoc véi Diode Laser va Monitor Diode. Dang APC
niam trén cum Packup (quang hoc ) va trong cdic may CD ddi mdi toan bo
mach APC nim chung cum Packup chi st dung cong nghé SMT (cong
nghé d4n bé mit).

Chum tia Laser qua lu6i tdn xa, sau d6 phan thanh 3 tia v61 mot
tia chinh d€ doc tin hiéu va nhin dang dd hoi tu. Hai tia phu dung d€ x4c
dinh vi tri dudng track tao tin hi€u chinh tracking. Ba tia Laser dugc di
qua mOt ban lidng kinh hodc lang kinh tach tia (phén tia ). Sau d6 3 tia di
qua hé thong thau kinh va d€n thiu kinh hoi tu, thidu kinh nay dich
chuyén theo phuong thing ding dé diéu chinh do hoi tu cda tia Laser &
mat dudi cia dia thdng qua cudn hoi tu. Sau khi roi vao cac track ¢ mit
dudi clia dia, né nhan dang 13 pit vd phan khong 16 (plat) tugng trung cho
céc gid tri nhi phan (0/1) ma héa Am thanh. Ba tia phdn hdi di ngugc ling
kinh va d8i phuong 90° qua hé thong thau kinh va hoi tu trén dii Photo
Diode. Trong ki€u ba tia, ta s dung 6 diode. 4 diode cho viéc doc tin
hiéu thong tin va diéu chinh hoi tu, 2 diode cho viéc diéu chinh tracking.

Hﬁ;/ﬁﬂ éﬂﬂ
i

T.A.C

v TER
T.A.C

T

Tia Laser




Hinh 9-11 : Budng di chum tia sing trong cum quang hoc

T.A.C : Tracking Attentation Coil: Cudn Tracking.

TER : Tracking Error : Ldi Tracking
Trong chum tia roi Ién mat dia, tia chinh thi roi vao tracking dang doc, hai
tia phu roi vao khodng trong giita cdc track.

Tia chinh di qua ling kinh roi vao 4 Photo Diode nim & giita tao
tin hiéu cung cip cho : Tin hiéu 4m thanh du6i dang s6 ma héa d€ dua
d&€n mach gidi ma tdi tao lai Am thanh. Pudng thu hai di dén mach Auto
Focus ( Ty dong diéu chinh d6 hdi tu ) tao tin hiéu di€u chinh vat kinh
theo chiéu ditng sao cho chiim tia dudgc hdi tu trén mit dia.

Hai tia phu qua bdn ling kinh rdi téi Photo Diode TRA vad TRC
tao ra 2 tin hiéu ciAp cho mach so sdnh vd mach tao dién 4p sai 1éch
tracking TER. Sau d6 TER dugc cAp cho mach thic (driver) tao dong
chay trong cudn tracking (TAC) lam dich chuyén vat kinh theo chiéu
ngang.

¢. Diode Laser va Diode tach quang:
- So do va ky hiéu:

Khd&i Laser Packup bao gdm 4 cdm bi€n A,B,C,D diing dé€ cap cho
kh&i RF-Amp. Hai cdm bién E va F diing dé€ nhan dién Tracking.

Diode gidm sidt MD c6 nhiém vu nhdn dién cudng do tia Laser
cung cAp cho khdi APC (Automatic Power Control) Ty ddng di€u chinh
cuong do tia sing, mach APC cdn ct vao tin hi€u tot MD dua t61 ma mach
APC dua ra tin hiéu diéu khién thich hop.

E > Pén mach
A |B RF_Amp
D
F < .
YN o Pén mach 14i Focus

Cudn hoi tu
—YY YN » P&n mach 14i Tracking

Cudn I'racking

Pé&n mach
LD \/ £_7 MD APC

vy

v JV




Hinh 9-12 : Sd db ky hiéu khdi Laser Packup.
- Mach APC : Automatic Power Control: (Ty dong diéu

chinh cong sudt)

Diode Laser sit dung trong mdy CD 1a loai Diode b4an din c6 cong
sudt bitc xa khodng 3nW, d€ tao ra chim tia Laser c6 cong suit vira dd
va 6n dinh. Ngudi ta st dung mach APC dié¢u khién Diode Laser.

Mach APC c¢6 nhiém vu gilt dong dién qua Diode Laser la khong
ddi. Mach c6 thé sir dung transistor rdi hodc IC. Hinh 9-13 trinh bay sd d6
nguyén 1y ciia mach APC st dung transistor.

—_— C1 R6
—_ [ S
R p
MD : u
B i AN R RO LDON
— [ Q3 —L
Ql Q2
R6
.—‘ —e—
R2 K 04
R3 R4 R7 RS TC2
-5V
C3 ——

Hiinh 9-13 : Mach APC dung transistor.
Chiic ndng cua cdc bo phdn:
Q, : C4p dong cho Diode Laser.



LDON : Lénh m& ngudn cung cip cho Diode Laser, 1énh nay ti
khoi vi xtt 1y t6i. Khi dudng tin hiéu ndy & mic cao Diode Laser khong
dudc cap dong va ngugc lai khi dudng 1énh ndy xuéng mifc thip Diode
Laser s€ hoat dong.

MD : Monitor Diode : (Diode gidm sdt) c6 nhi€m vu nhin tin hi¢u
4nh sang tir Diode Laser d€ thay ddi cudng d6 dong dién qua khoi Laser
Diode.

LD : Laser Diode : Cap ngudn 4nh sdng cho cum quang hoc, 4nh
sang nay phai dugc hoi tu 1én bé mit clia dia.

Hoat ddng cia mach nhu sau:

Khi chin LDON & mtc thip (0V), Q; din, dong phan cuc tif mass
qua Qs. Rg va R, phin cuc cho Q; va Q,. Khi Q3 dan lam cho Q, din theo,
dong qua Rs ting. Vg cia Q, ting 1am 1am cho Q; din, dong qua R4 ting,
din d€n dién 4p tai cyc B cia Q, ting, Q4 dan ciAp dong cho Diode Laser.

Nguyén 1y n dong qua Diode Laser:

Khi 4anh sdng tr Diode Laser phdt ra qua manh lam cho Diode
gidm sat MD din manh, dién 4p Vg ciia Q, ting (it Am hon), Q, din yéu,
dién 4p roi trén 2 diu R, thap, Q, ti€p tuc din y&u lam cho dong qua
Diode Laser gidm xudng.

Khi 4nh sdng tir diode laser phdt ra yéu, Diode gidm siat MD din
yé&u lam cho transistor Q; din manh, dong qua Diode Laser sé& ting lén.
Nhu vy dong dién qua Diode Laser ludn dudc 6n dinh.

Hién nay, mach APC con dugc bo tri trén cum quang hoc hoic &
board mach bén ngoai. Mach nay c6 thé déng trong mot IC ciing vdi cic
chttc ning khic nhau hodc dugc bo tri trén mot IC riéng biét. Hinh 9-14
trinh bay cau tric tdng qudt cia mach APC.

F _

Cudn hoi tu

Cudn Tracking




Hinh 9-14 : CAu triic tdng quit clia mach APC.
d. Mach bdo vé mdt khi khay & ngodi.

Khi khay chita 6 dia & bén ngoai (open), d€ bdo vé mit khong bi
1am hdng do tia Laser giy ra, ngudi ta stt dung mach ngit ngudn cung cip
cho Diode Laser, qué trinh nay thuc hi€n nhu sau:

Khi dia chua dugc nap vao (vi tri open), khéa dién s€ bdo tinh
trang cua khay (Tray SW) dua mot mic logic vao vi xtr ly. Vi xtt 1y cidn
cif vao mifc logic nay ma diéu khi€n SW cip ngudn cho cho Diode Laser
& vi tri “off”. Khi dia dugc nap hian vao trong mdy, khéa bdo tinh trang
ctia khay (Tray SW) ddi trang thdi, dua mot mitc logic ngudc lai véi
trudng hop khay & ngoai vao vi x&t 1y, vi x 1y ra 1énh cAp ngudn cho
Diode Laser.

Hinh 9-15 trinh bay so dd khdi clia mach bdo vé mit khi khay &
bén ngoai.



SW:Bdo tinh trang ctia khay
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Hinh 9-15 : So db khoi cia mach b3o vé mit.

+5V
¢——e I [ 2
TRAY SW —
SW
uP
LDON v
Q(SW)
[ P I Vl

]

Z .

Hinh 9-16 : SJ dd nguyén 1y clia mach bdo vé mitva mach APC.

Hoat dong ciia mach nhu sau:

Khi khay & ngoai, chain TRAY SW & mic cao, Q ngung dan Diode
Laser khong dugc cAp ngudn.

Khi khay & trong mdy, chin TRAY SW xudng mic thap transistor
Q dugc cAp ngudn 5V, ddng thdi chin LDON tao mdt mitc thip & cuc B
cda transistor Q, 1am cho Diode Laser dudc cAp ngudn hoat dong.

Khi mach hoat dong & chitc ning APC;

Khi 4nh sdng tir nguén Laser Diode phdt ra qud manh thi Diode
MD (Monitor Diode ) din manh, 4p tai ngd ra b6t 4m hon (V™ it Am



hon ), 1am cho dién 4p ngd ra V, ting 1én, Q din y&u lai, 1am gidm dong
qua Diode Laser.



3. Khoi RF-Amp:
3.1 So db khoi tong qudt :
Hinh 9-17 trinh bay so dd khdi tong quét clia mach RF-Amp.

Téch quang
B+D Mach chuyén ddi Chinh hoi tu
> v > o
Ngo ra
EFM
A B Stra dang
Action séng >
D C
A
A+C Mach chuyén déi
> v > Stra hinh hoc

Hinh 9-17 : SJ d khdi mach RF-Amp.

Chiic ndng ciia cdc khoi:

Mach chuyén doi dong dién ra dién dp(I/V):

Khdi Photo Diode (tich quang ) nhan tin hiéu quang ddi thanh tin
hiéu dong dién. Tin hiéu dong dién nay dugc chuyén d6i thanh dién 4p
nhd mach chuyén d6i I/V.

Thuc chdt mach nay 13 mot khdi Op-am, ¢6 dic di€ém 13 trd khiang
vao 16n d€ c6 thé bi€n d6i mot su dao dong nhd clia dong dién thanh dao
d6ng 16n cta dién dp & ngo ra.

Mach khuéch dai cong:

Mach khuéch dai cong sip x&p cdc tin hiéu A+C va B+D tifr mot
bd Photo Diode dudc tao ra nhd mach chuyén ddi I/V thanh mdt tin hiéu
don. Tin hiéu nay 12 mot chudi cdc dang séng tit 3T dén 11T va dugc goi
12 biéu @6 mit. Mach cong ngudi ta thudng st dung 12 mach khuéch dai
thuat todn Op-amp nhu trén hinh 9-18.

Pién 4p ngd ra dugc xdc dinh theo bi€u thifc sau:

R R R
V, = Va—f+Vb—f+Vc—f+ ......
Ra Rb Rc




Hjnh 9-18 ;. So dd nugu ch khuéch dai cong.
Siza'dang 'song’vassita R st 42t cone
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Stra hinh hoc

Hinh 9-19 : SJ d nguyén 1y mach sira dang séng va stra hinh hoc.

Mach sita dang séng va sita hinh hoc ¢6 nhiém vu d6i tin hiéu RF
& ngd ra thanh cdc chudi s6 nhi phian d€ cung cAp cho mach xit 1y tin hiéu
s6. Viéc dinh dang tin hiéu CD dudc thi€t k€ sao cho c6 phan 15 va phan
khong 10 c6 dd dai nhu nhau (thdi gian mitc O bing thdi gian mic 1).

Chu ky nhiém vu 1y tudng cua RF 1a 50% .Tuy nhién, trong thuc
t€ qud trinh tao ra tin hiéu CD chiéu dai 16 bi phin tdn khodng 20%. Do
d6, mach stta hinh hoc phai thuc hién hiéu chinh sao cho chu ky nhiém vu
12 khong ddi va khodng 50 % bAt chdp su phan tan.

3.2 Phén tich mot s6' mach RF-Amp tiéu biéu:

3.2.1 Mach APC va mach RF-Amp trén mdy SONY, Model
CD PC75ES, CD PS85ES, C705ES:
Mach APC:

Mach APC dudc ciu tao bdi transistor Q,2 diode D,va D,, céc
dién tr§ va cdc bi€n trd R;, Ry, Rs.

Nhiém vu cdc ting trong mach dién:



Transistor Q : CAp dong cho Diode Laser.

D, (Laser Diode:LD) c6 nhiém vu phat ra tia LASER dap 1én bé
mat dia.

D, (Photo Diode :PD) hay (Monitor Diode :MD) c6 nhi€ém vu nhin
4nh sdng tir Diode Laser d€ diéu chinh 13i cudng do tia nay.

R, va R; : Phian dong cho Diode D,, di€u chinh R, sé& 1am thay doi
dong qua Diode D,, thay d6i phan cuc cho Diode Zener.



Hinh 9-20 : SO d nguyén 1y mach RF-Amp trén mdy SONY.
Hoat dong ciia mach :
Hoat dong ciia mach :

Khi c6 tin hiéu “LDON” tir vi xit 1y t6i, transistro Q din, cAp dong
cho Diode Laser. Anh sdng tif Diode Laser mdt phan cip cho cum quang
hoc, mot phan di d€n Diode gidm sat MD lam thay ddi d6 din dién clia
Diode nay, cAp cho mach 14i transistor Q, mach 14i nay diéu chinh do din
dién cla transistor Q, dn dinh cudng dd tia sing phdt ra tir Diode Laser.

Pién trd R, (10Q) dung d€ do dong qua Diode Laser bing cich
tinh dd chénh l&ch dién 4dp tai 2 dau cda né.

Ta c6 biéu thic tinh sau:

Trong dé6 : I p = Dong qua Diode Laser (I p =40 - 70mA)
Vi = Pién 4p roi trén 2 dau R,.
R, = Gia tri dién trd cia R,.
Mach RF-Amp:C6 nhi€ém vu sau.

CAp tin hiéu RF hay con goi 1a Eye-Pattern (miu hinh mit) cho
mach xi Iy tin hiéu s0.

CAp céc tin hiéu FE (Focus Error), TE (Tracking Error) cho khdi
xtr 1y Servo (diéu chinh).

Tin hiéu phan xa tir dia sau khi di qua cum quang hoc dugc dap
vao ma trin diode. Ma trin diode dudc bd tri trong IC M52103FP, céc tin
hiéu (A+C), (B+D) va B,,B, danh cho kh&i diéu chinh va x{ 1y tin hiéu
am thanh s6 dugc 14y ra nhd mach khué&ch dai. Trong d6 tin hiéu RF dugc



14y ra tai chan (18), tin hiéu FE 14y tai chan (13), tin hiéu TE 14y tai chin
(12) ciia Tc M52103FP.
3.2.2 Mach RF-Amp dung IC CXA08IM.
Hinh 9-21 trinh bay sd do khoi ctia IC CXA1081M.

Hinh 9-21 : S 6 mach RF -Amp st dung IC CXA1081M.



Hinh 9-22 : S 6 mach APC va RF-Amp st dung IC CX1081M.

Gidi thich nguyén ly hoat djong cia mach:

Mach APC:

Mach APC gbm transistor Q, Diode Laser LD, Diode gidm sit PD
va cdc linh ki€n lién quan.

Khi c6 1énh m& ngudn tir vi x{ 1y t&i, chan (29) cda IC 1081M &
mifc thap 1am cho chin (5) ciing xuéng mifc thap, transistor Q din, Diode
Laser dugc cAp dong, phdt ra tia sidng Laser, Diode gidm sit MD c¢6
nhiém vu nhin tia sidng tr Diode Laser dé bdo vé chian (6) IC
CXA1081M, IC nay cin ctt vao su din dién cia Diode gidm siat PD ma
diéu chinh lai cong sudt phit xa cda ngudn sing Laser phdt ra tir diode
LD.

Mach RF-Amp:

Mach nay nhén tin hi€u tir ma trdn Diode (A+C), (B+D), E va F
dé cap cho mach DSP, Tracking Servo, Focus Servo. Cic dudng tin hiéu
ngd ra da dydc minh hoa trén so do.

3.2.3 Mach APC va mach RF_Amp st dung IC KA9220:

Mach APC:
+5V
Tir vi xt Iy t6i

220




Hinh 9-23 : so dd mach APC sit dung IC KA9220.
Hoat dong ciia mach : Khi cé tin hiéu LDON, Transistor Q din
cap dong cho Diode Laser (LD), ddng thdi diode PD c6 nhiém vu bdo
tinh trang clia tia sing Laser, tu dong diéu chinh cong suit tia sing Laser.

Mach RF-Amp:
58K
I 1
1
/o) - OP-AMP3
75 >
R1
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+ (66 )
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_| A |B J _I_:_ + \./
c L 58K L
= I3
S B R2
Photo Detector ] @—
+
I__ OP-AMP2 RF

Hinh 9-24 : SJ d nguyén 1y mach RF-Amp bén trong IC KA9220.



Hinh 9-24 trinh bay sd d6 nguyén 1y ctia mach khué€ch dai RF
trong IC KA9220, tir hinh v& ta thay:

Op-ampl va Op-amp 2 : La bo chuyén ddi I/V.

Op-amp 3 : Mach cOng dién ap.

Ngo ra RF 1a chan (66).

Taco :

Vl = -58K.IPD1.
V2= -58K.IPD2
= VRFO = —R3x(V—1+ V—z)
R, R,
58K 58K
= R3x(10—KIPD1 +ﬁlpoz)

58K
= R3x10—K([PD1 +1ppy)

V6i IpprIpp, 12 dong ngd vao clia cdac photo diode (A+C) va
(B+B).



Chuong 27: MACH XU LY TIN HIEU AM

THANH

1. Xut Iy tin hi¢u @m thanh trudc khi ghi lén dia :

1.1 Xit If tin hi¢u A/D:
S¢ d6 khéi:

TIN HIEU GOC ANALOG
Lch Rch
\ 4
LPF LPF
LAY MAU LAY MAU
LUONG TUHOA  LUQNG TU HOA
MA HOA MA HOA
PONG KHUNG

v

MA H(’)A} QUI TA C REED-SOLOMON
SAP XEP LAI DU LIEU
MA HOA QUI TA C REED-SOLOMON

M A HOA THEO QUI TA C PIEU
KHIEN & HIEN THI

v
BIEN POI EFM
MA HOA CAC BITGHEP

MA HOA QUI TAC
PONG BO >

\ 4
TIN HIEU GHI

> BIEN POI A/D

BIEN PIEU EFM

Hinh 9-25 : So db khdi xit Iy 4m thanh tru6c khi ghi 1én dia CD.
Hoat dong : M3a stra 16i dugc cong vao tin hiéu chuyén ddi A/D.
Sau d6, tin hiéu dudc x& 1y theo cdch sip x&p dan xen qua ting bién diéu



EFM. Cudi cuing dugc ghi 1én dia dugi hinh thitc cdc rinh phan doan goi
la cac doan ranh dir li€u hodc 16m dir liéu.

Lay miu: Tan so 14y miu 12 yé&u t6 quan trong trong phudng phap
14y mau.

e 2’ fs > 2fc
fC fC fS
2’ fg < 2f
>//< K g
fC fS

Hinh 9-26 :Bi€u d6 14y miu

Khi fs > 2fc : Khong cé su xuyén 14n giita 2 phd. Trudng hop nay
diing mach loc qua thap (LPF) 13 ¢6 thé tdi tao lai tin hiéu gdc.

Khi fs < 2fc : C6 hién tugng xuyén 14n giita phd tin hiéu goc va
phé clia tan sd 14y mau. Nhu vay, khi ding mach loc LPF sé& sinh ra loai
nhiéu c6 tén 12 "aliasingnoise” s& can thiép vao viéc tdi tao lai tin hiéu
gdc ma két qua 12 khong thé chap nhan dugc.

Trong thuc t&€ thudng chon fc = 20Khz va tan s6 14y miu & CD
dudc 4n dinh 13 44,1 Khz.

Lugng tu héa :

Sau khi hoan tat viéc 14y miu, buéc ti€p theo 12 lugng tit hda. Lay
mAiu dugc thyc hién theo truc thdi gian, mot gid tri da dugc 14y mau tir tin
hiéu géc Analog dugc ddi thanh con sd c6 gid tri gidn doan theo truc tung
l1a cOng viéc cla lugng ti héa.

Bién d6 cang dugc chia min bao nhiéu thi d6 chinh xdc ctia qua
trinh lugng tf héa cang cao biy nhiéu. Vi mot gid tri miu dudc 1Am tron
bing mot con sd hitu dung gdm nhiéu s& ma, nén x4y ra sao s lam tron.



Trong trudng hdp Am thanh da dugc s6 hda, sai sd 1am tron tao méo tuong
ting goi 12 méo lugng ti héa. Nhiéu lugng tir héa 13 diéu khong thé tranh
dugc trong viéc lugng tir hda.

Hinh 9-27 :Ludng tif héa tin hiéu da dudc 14y mau.

Ma héa :

Pay 13 qui tic bién tri 14y mAu da qua giai doan ludng tir héa
thanh s nhi phan bao gdm cdc chudi 0 va 1. S6 nhi phan nay goi 1a mot
tr. C4c chudi bit sip x&p theo mdt trat ty tf MSB dén LSB theo so do
sau:

1 0 1 1 1 1 0 1

MSB 2SB 3SB 4SB  5SB 6SB 7SB LSB

Bit MSB Ia bit ¢6 nghia I6n nhat, ding & vi tri dau tién, bit 2SB 1a
bit c6 nghia thit nhi, chi€m vi tri thit hai... Cudi cling la bit LSB 1a bit c6
nghia nhd nhat sip chét.



1.2 Bién diéu EFM (Eight to FourteenModulation).

EFM 1a bién ddi dir liéu 8 bit thanh dif liéu 14 bit. Ma dudc bién
diéu bdi EFM sau d6 s& danh quyén cung cip cdcbit trén dia. Khi thanh
phan cung cip xung nhip dugc tao ra ting 1én, khodng bing thong bi
chodng chd ting theo. Do d6 bié€n diéu phdi dudc 4p dung & mdt tan s&
thich hop khi ddo sang trang thdi c6 mit hay ving mit ctia céc bit.

Muc dich ciia bién diéu EFM :

Ting d6 nhay thong tin biing cich thu hep ddi thong bi chi€m
chd.

Ting thanh phin xung clock. Do mot bi€u tugng ddi hdi t&i thiéu
12 mot phin t xung nhip, can phdi ting cdc thanh phan “17,70” va cdc
thanh phan nghich ddo.

Gidm thanh phan DC, néu cdc s6 “0” lién tuc, vét tin hiéu sé& tré
nén mat cac “bit” dit liéu. Thém vao d6, thong tin xung clock bi mat di,
cdc vung “bit” va khong “bit” trén dia dudc doc nhdé hon 3T va 11T ngin
cin thanh phan tan sd cao hon va sy mat mat cdc phan t& xung nhip. P&
thuc hién cong viéc nay khong ton tai nhiéu hon mot s6 “1” lién tuc
nhau, cling nhu s6 lugng s6 “0” phai & trang thai tir 2 dén 10.

Trong hé thong Compact Disc ngudi ta st dung NRZI (Non Return
to Zero Inverted) :Dang xung nhip s& bi ddo mic tai thdi di€m di liéu
EFM 13 “1”. Do tin hiéu EFM dugc hinh thanh theo luit tir 2 dén 10, bit
“0” kep gifta 2 bit “1” nén dé dang nhin thdy dang xung ra s& ddo mic
v6i canh 1én hodc canh xudng tuong tng v6i 0 _1 hodic 1_0 cla dit liéu
EFM.

2. Mach phat lagi tin hiéu @m thanh:

2.1 So do khoi:



Hinh 9-28 : S6 dd khdi mach phatlai tin hi€u am thanh.

Hoat dong ciia mach :

Tin hiéu 4nh sidng phdn xa tir dia dén hé thong Photo Diode cung

caAp cho mach RF-Amp. Ng6 ra mach RF-Amp 1a tin hiéu EFM, tin hiéu
nay dua vao khoi tich dit liéu. Khoi nay c¢é nhiém vu tdch céc dir liéu
EFM, bit clock, tin hiéu dong bo cidp cho mach x& 1y tin hiéu s6 (DSP).
Mach DSP 14y ra céc tin hiéu data, bit clock, LRCK c&p cho mach chuyén
ddi D/A. Ngo ra cédc tin hiéu kénh phdi va kénh trdi dudc tdich nhd mach
1Ay mau va giit. Sau d6 cdc tin hiéu ndy dugc dua vio mach LPF. Mach
nay c6 nhiém vu dua ra tin hiéu 4m tan c6 tin s& 50 Hz d&én 20 Khz va

loai bd tan s6 14y miu 44,1 Khz.
2.2 M6 td chiic ndng cdc khoi :

2.2.1 Khéi data Strobe (tdach dit liéu ):

EFM Data
—»  Strobe

EFM

Gidi ma
NRZI

L » FFM Data

|y Bitclock

T4ch dong
bd

> DPdng bo khung

Dén khoi xit
Iy tin hiéu
s& (DSP)



Hinh 9-29 : CAu tric ctia khdi data Strobe.

Mach data Strobe (Mach tacch dir liéu).

Mach tich dif liéu c6 nhiém vu tich cdc bit clock dugc dong bo
héa vGi dir li€u tir cc tin hiéu EFM.

Dit liéu da tdi tao lai trong Compact Disc sé& chifa cdc thanh phan
bi€n dong mic dit mach Servo (diéu chinh) vain hoat dong chinh x4c.

Mach Digital tdch cdc bit clock chita cing nhitng bi€n dong trong
dit liéu dugc tao ra, viéc ngin ngira bi€n dong giy ra dao dong doa sai
nhiéu bit “0” lién ti€p dudc thuc hién.

Mach data Strobe gom mot vong khéa pha (PLL) dudc dung dé
tach cac bit clock tu tin hi€¢u EFM.

Tin hiéu EFM ciing dugc thi€t k& sao cho né khdong 1am mat cdc
thanh phan xung nhip (clock). Tuy nhién, né khong thé tich cic tin hiéu
clock mot c4ch lién ti€p tir cdc tin hiéu EFM nén mach data Strobe chiu
mot tAm khdng ché& hep hon. N&u mach Servo Motor ki€m soét chu ky sai
léch cta tin hiéu EFM dugc tdi tao trong khodng +50%, thi mach data
Strobe s& bi khéa dé cho phép tao ra xung clock.

EFM IN EFM OUT
L Machso| cLOCK oUT
EXOR »  pha —
Delay |

Mach tach do canh v

LPF
\4

VCO

4,3218MHz



Hinh 9-30 : Sd dd khoi ctia mach data Strobe.
P& tdi tao lai cdc bit clock, mach tdch do canh lam viéc dé€ tich
cac canh tir cdc tin hi€u EFM.
Ti€p theo mach so pha thyc hién so sdnh giita tin hiéu canh va
ngd ra VCO 4,3218 Mhz. C4c tin hiéu sai biét nhu th€ dudc tao ra cé thé
tdi tao lai cdc bit clock nhd vao viéc ki€m sodt tan s6 dao dong cua VCO.

4T v 4T 3T
Bep o [1 o o |o [t o o |o |1t [o Jo |1
EFM Thay d8i do
bién dong Sii Pling
Téch dd canh —| —|
RNkl

Hinh 9-31 : Dang séng cta cdc tin hiéu.
Mach hoan diéu NRZI (Non Return to Zero Inverter).
Dit liéu clia tin hiéu EFM bao gdm 14 bit thong tin va 3 bit dy trif.
Tin hiéu EFM dudc bién diéu thanh dang NRZI bing c4ch tin hiéu EFM
bi ddo ngugc khi dir liéu 1a “1”. Piéu ndy cho phép tin hiéu dugc hoan
diéu bdi bit clock (BCK) gdi cling vdi tin hiéu EFM tir data Strobe.



Bit du trit
Bit thong tin

010100

A

»
»

A
- 4

0|1 0 0

"t

Tin hiéu EFM

6T
>t

3T 3T < 6T
e nnNNLERNLGHLT

Hinh 9-32 : Hoan diéu NRZI.
Tach dong by / mach bdo vé.
Tin hiéu dugc gdi tr mach data Strobe 12 mot chudi data cdc s6
“0”va “1” ndi ti€p. N6 khong thé cho biét di€m bit ddu cda dir liéu. Dir
liéu ndy dudc gom lai theo mdi 588 bit nhu mot khung don rdi tin hiéu
ddng bo dudc cong thém & phia trudc né.

B0 tao tin hiéu

b& phu
3) Ngd ra khoi
EFM Nhan dién miu tin (1) nhin dién tin
—P> hiéu ddng bo —>©—> + I * » hi¢u ddng bd
@ Bo tao cdng
thdi gian

Hinh 9-33 : Mach nhin dién / bdo vé tin hiéu dong bd.

Tin hiéu dong bod c6 ki€u miu vdi bé rong xung 1a 11T -11T, tin
hiéu nay khdng dudc dung trong dif liéu nhac, bing cdch do tin hiéu ddng
bd nay, phin trudc clia dit liu c6 thé dudc nhan dién.

Khi tin hiéu ddng bo khdng dugc phit hién, mach dién cé chifc
ning tao ra tin hiéu bu sé& tinh todn thdi gian ngay sau thdi di€m phat hién
mat tin hiéu dong bd va bd sung vio phidn mat mat d6.

Mach trén nhin dién tin hiéu ddng bo theo miu 11T -11T, qud
trinh nhu th€ goi 13 qud trinh tao ra tin hiéu nhan dién dong bd.



Tin hiéu nhan dién dugc 14y ra theo tirng khung, tf tin hiéu nay,
tin hiéu cOng thdi gian dugc tao ra d€ quan sat tin hiéu déng bd va b vao
phan tin hiéu da mat hoic bi sai 1éch.

M | | | | |

@)

3) |
Hinh 9-34 : Dang séng cia mach nhin dién tin hiéu dong bd.
2.2.2 Mach xit Iy tin hiéu so.

1)

RAM

EFM Mach hoan N Sta Tich ma [ BCK
T 7| dieuEFM — 1 :'|> phu —> RLCK
» Data
—
o > RAM diéu RAM didu v
T/h dong bo khién ghi khién doc Digital
> /0
Bit clock

| [I I v
L] T6i hé théng
XTAL didu khién

Hinh 9-35 : Sd db khdi clia mach xit 1y tin hiéu s6.
Chifc ning cia cac khoi:
Hoan diéu tin hieu EFM :
C4c tin hiéu nhac dudc lugng tir héa mdi 16 bit dugc chia thanh 8
bit cao va 8 bit thadp. Chiing dudc d6i thanh dit liéu 14 bit goi 12 tin hiéu
EFM.



Tin hiéu 8 bit s& phan biét dugc 2° = 256 trudng hop, ching chia
c4c dit liéu “0” va “1” ndi ti€p nhau.

Tin hiéu EFM 14 bit dugc thiét 1ap theo luat tir 2 dén 10, bit “0”
kep gitra hai bit “17.

Khi c6 sy xuit hién lién ti€p cdc mic “0”, di€u d6 c6 nghia 1a ¢
st hién dién ctia thanh phan DC cda tin hiéu, ma cé thé gay ra khé khin
16n trong qua trinh tai tao lai di¥ liu.

DPé€ gidi quyét van dé nay, mot chudi dit liéu khong c6 cdc sd “1”
xuét hién lién ti€p hodc vdi s6 lugng tir 2 d&n 10 s6 “0” dugc chon tix 2
= 16384 thanh phan phan biét clia 14 bit dif liéu.

Dir liéu da dudc chon nay dudc tao ra tuong ing vdi 8 bit dit li€u
d€ thyc hién bi€n diéu NRZI.

Trong qud trinh phdt lai, cdc tin hi€¢u EFM 14 bit dudc dua vao
mach hoan diéu EFM. Mach nay dudc cai vao trong IC x 1y tin hiéu s&
(DSP).

Mach hoan dié¢u EFM ddi chi€u v6i bang chuyén ddi 14-8 bit dé
dudc nap vao ROM d6i dit liéu 14 bit ra 8 bit.

Chiic ndng cua RAM.

Loai bé bat on : Data doc tir dia bi thay ddi do sy quay khong
ddng déu chia dia. Sy thay ddi nay goi 12 sy ba't n. Sy bat dn cé thé dugc
loai trir bing cdch ghi data chita bat 6n d6 1én RAM. Viéc doc data nhu
th& nhd mot xung ddong hd chinh xdc 14y ra tir dao dong thach anh.

Giai dan xen:

Thit tu data bi thay d6i d€ ngin ngira cic tin hiéu Analog & ngd ra
bi gidn doan, hoic gy ra bdi sai s6 data lién tiép hoic xdo tron dif liu
do tridy xudc dia..... Su hodn d6i dif liéu dudc thuc hién trén mdi 4 khung.
Qua trinh nay goi la dan xen.

Trong qué trinh tdi tao dit liéu, cAn phai lvu trit dif liéu trong 108
khung trén RAM d€ dua ra theo thi ty nguyén thily cia né, chifc ning
nay goi la giai dan xen.

Luu trit ma phu :8 bit ma phu data trong 1 khung dugc phan phoi
98 khung cung hinh thanh nén 1 ma phu don. Nhu viy RAM luu trir 98
khung data ma phu.

Gidi thiéu IC RAM 16 bit HM6116HP dung trong mach x{ 1y tin
hiéu s& DSP.



+5V  Dbudng dia chi
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Hinh 9-36 : S6 @6 chan IC RAM 16 bit HM6116HP.
Nhén dién sai sé va stia sai:

Dit liéu dudgc tdi tao c¢6 thé chia nhiéu sai s6 hoic mat dit liéu do
su trdy xudc clia dia... Khi “1” trd thanh “0” va ngugc lai s& gay ra su
khi€m khuy&t nhu trén, diéu nay dudc goi 13 sy sai ma.

2.2.3 Mach chuyén doi D/A:

Mach chuyén ddi D/A d6i tin hiéu s& thanh tin hiéu Analog c6 dai
dong rong hon. Mach D/A yéu cau phai c6 nhitng chifc ning sau:

Bién ddi D/A : 16 bit.

Toc dd thay ddi: 20us / 2 kénh.
b6 méo hai: 0,003%.
Dai dong : 96dB.

Gidi thiéu mot sé IC chuyén doi D/A :
1. IC TDA 1311T.
IC TDA 1311T nhén cédc tin hiéu data, BCK, LRCK, tir khoi DSP
dén, ddi tin hiéu Digital thinh Analog, sau d6 tdch ra 2 kénh trdi va phai
cho céc khéi sau.



BCK @4® BCK @—> KENH L

LRCK @——@LRCK @ NC
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—

Hinh 9-37 : Mach chuyén d6i D/A st dung IC TDA 1311T.

2. 1C DAC PCMS56HP.

+5V

16
S5V —— ;‘VEE [ Vee 45V
2 |D.GND Vool 19
— C— ]
3 AD)| 14 7'y
1
— T3 I
DAC PCM56HP
_5 |CLK 12
6 |LACK 11
T — >
khdi 7 |DATA v,| 10 £
DSP
—’ ——
& 8 |-V 9



Hinh 9-38 : Sd db khdi hoat dong ciia IC PCM56HP.

Tin hiéu & ngd ra mach DAC st dung IC PCM56HP 1a tin hiéu
Analog. P& tich 2 kénh trdi va phdi ngudi ta sit dung mach S/H (Sample
va Hold : LAy miu va gif).

2.2.4 Mach ldy mdu va giit : (S/H).

Mach 14y mAu va gilt cho nhiém vu tdch tin hiéu 2 kénh phai va
trdi thong qua 2 tin hiéu diéu khi€n DGL (Deglitch) : DGL-L va DGL-R.
Tin hiéu DGL c6 thé dugc 14y ra tir mach vi xit Iy hoic mach Digital filter
(mach loc s0).

Mach loc s& nhin céc tin hiéu : BCK, DATA, LRCK, tir khdi DSP
dwa dé€n, sau d6 cAp cho mach ADC. Ngo ra Analog ctia 2 kénh L vd R
dugc tich bdi mach S/H, 1énh diéu khi€n 2 khéa dién (DGL va DGR)
phdi déng nhip vé6i dir liéu da dugc ghi 1én dia, sau d6 tin hiéu tir khoi
S/H dugc duwa vao mach loc LPF c4p cho mach khué€ch dai Am thanh tai
ngo ra.

Y R.out
[}
— — >
DGR _| ¥ Audio
- == Amp




Hinh 9-39 : SJ d6 minh hoa nguyén 1y hoat dong ctia mach S/H.



Chuong 28: MACH SERVO (
MA CH DI U CHINH)

1. Mach Focus Servo:(Mach chinh hoi tu).

Mach Focus Servo st dung dé dich chuyén vat kinh theo chiéu

ding d€ dat dudc su hoi tu chinh xdc clia tia Laser trén dia.
1.1 Nguyén ly hoat dong:

Photo Diode dugc cau tao tir 4 diode A, B, C, D. Hinh dang ctia tia
Laser dap trén bé mit clia photo diode dudc bi€n ddi tuy theo vi tri tudng
doi gitta vat kinh va dia.

Pé€ tich do sai léch Focus, cdc tin hiéu (A+C) va (B+D) dugc dua
vao mach khuéch dai sai biét Focus dung Op-amp viéc tdch do sai biét
Focus dudc thuc hién bing cdch 14y ra tin hiéu sai biét {(A+C) - (B+D)}.

Né&u (A+C) >(B+D) : di€m hoi tu qud gan. Mach Focus Servo dua
vao mot di€n 4p Am dé dich chuyén vat kinh ra xa hon.



Hinh 9-40 : SJ d6 hoat dong clia mach Focus Servo

Néu (A+C) < (B+D) : diém hoi tu qua xa. Mach Focus Servo dua
ra dién 4p duong d€ dich chuyén vat kinh d&én gin hon.

Né&u (A+C) = (B+D) : Pi€m hoi tu 1a chinh xdc. Tin hiéu sai 1éch
Focus 1a OV (di@n ap chuén).

|

B+D
v
— A | B - FE
Focus Error
+
D |C v |

l A+C Khuéch dai
Focus Error

1
| |

A| B AlB A | B
- D =4
D [C DTC D |cC
Vatkinh qud gan Chinh xéc Vatkinh qud xa (A+C)<
(A+C)>(B+D) (A+C)=(B+D) (B+D)

Hinh 9-41 : Nhan dién su sai biét hoi tu.

1.2 Mach Focus Servo Stt dung IC CXA 1081, CXA 1082:

Hoat dong cua mach :

Trong qué trinh do hdi tu, khéa S; dudc bac vé vi tri “b” dua dién
4p di€u khién ra khéi chan (14) IC CXA 1082 cap cho mach Focus driver.

Khéa S; bac vé vi tri “a”, cac tin hiéu (A+C) va (B+D) dua vao
chan (7) va (8) IC CXA 1081 khué&ch dai va bi€n ddi tir dong dién qua
dién 4p roi cong lai v6i nhau cidp cho mach FOK va mach Focus Error
Amp. Tin hiéu FOK dudc cAp ccho IC LC 76216 (IC vi xit 1y). Ngo ra
Focus Error (FE) tai chan (19) IC CXA 1081 (RF- Amp) dua vao chin
(48) cua IC CXA 1082. Sau khi qua mach b méo pha dugc dua vao mach
FZC (Focus Zero Cross Comparation : So sinh di€m 0 Focus) cip cho
chin sense ctia IC CXD 1167. Mit khéc, tin hiéu FE con ciAp cho mach
Focus drive tai chan (14) Ic CXA 1082.



Khi khéa S, déng, tu C tai chan (7) Ic CXA 1082.Mach di€n,khoa
S; dong, tu C x4 dién,dién 4p trung binh nay dudc cdp cho FOCUS
SEARCH phuc vu cho mach hoi tu.

Hinh 9.42: So d6 khdi hoat dong clia mach Focus Servo sif dung IC

CXA 2082.

2.Mach Tracking Servo

Mach tracking Servo c¢6 nhiém vu dich chuyén vat kinh theo chiéu
ngang dé giff tia laser dap ding ngay track ghi trén dia.

2.1 So do khoi mach servo tracking

DPay 1a mach servo tracking st dung trong hé thdng 3 tia, trong dé
tia chinh dugc st dung cho viéc do hoi tu va hai tia phu dung cho viéc do
sai TRACK.



Hinh 9.43: So d6 khdi hoat hoat dong cud mach Tracking Servo.
C4c tia phu dudc chi€u 1én dia tai vi tri truSc va sau tia chinh, cdc
tia phu c6 vi tri 1&éch so v&i tia chinh mot khodng 13 1/2 bé rong track. Céc
thanh phan E, F ctia photo detector dugc dung dé nhdn cdc tia phu, tin
hiéu sai biét TRACK c6 thé nhian dudc biing cich so sanh 2 tin hiéu tir bd



photo detector dua ra, thdng tin tir cdc bit dudc 14y ra tif cidc thanh phan E,
F qua mach LPF.

Truong hgp tia laser dap chinh xdc vao bit, gid tri trung binh tin
hiéu trung binh tai E,F bing nhau, do d6 khong xuat hién sai biét & ngd
ra.

Trong trudng hdp tia laser bi 1éch, gia tri trung binh cud 2 tin hiéu
do hai phan tir E va F tao ra khdc nhau, do dé sé& xudt hiéu sai biét (TE
Signal).

2.2 Mach Tracking Servo sit dung IC CXA 1081, IC CXA
1082.

Mach dién gom cac IC sau:

IC CXA 1081 : Bao gom khdi chuén d6i I/V, khéi cong,khdi
khué&ch dai sai biét tracking.

IC CXA 1082 : Bao gdbm mach bl pha, Tracking Error Amp.

LC 67216 : IC vi xu 1y.



Hinh 9-44 : So d6 nguyén 1y mach Servo Tracking.

Hoat dong cua mach :

C4c tin hiéu E, F dugc 13y tir bd photo detector cAp cho chin (10)
va chan (11) IC CXA 1081. Ngd ra chan (20) IC 1a tin hi€u sai biét Track
(TEO). Tin hiéu nay dugc cap cho mach bu pha tai chan (45) IC CXA
1082, sau d6 c4p cho mach khué&ch dai sai biét Track (TAO) tai chan (11)
IC CXA 1082 va di d&n tang ldi cudn Tracking, dich chuyén vt kinh theo
chiéu ngang.

Ngoaira, chan (42) IC CXA 1082 la chan MIRROR, chan nay lién
lac tryc ti€p véi ngd ra cia chan (22) IC CXA 1081.

Pé€ nhan dién diém hoi tu da thyc hién ding hay chua. Chan (20)
IC CXA 1082 (C.out = Track Count) 12 xung d€m track c4p cho IC CXD
1167 (DSP). Pay la chian khd ciin bdn trén mach Servo khi khdo st khoi
Servo va DSP, tin hiéu C.out dugc dung dé bdo khéi Servo dang hoat
dong nhay track.

3. Mach SLED SERVO:(Mach diéu chinh dong co dich chuyén dau
doc).

Mach Sled Servo ¢6 nhiém vu diéu khién dong cd dich chuyén
dau doc @€ tao tic dong dich chuyén cum quang hoc di tu trong ra ngoai
dia va ngugc lai

Mach Tracking Servo c¢6 tam diéu khi€n khodng 80 Track (+40
Track). Né€u cum quang hoc 1éch khdi 80 track nay thi mach sled Servo sé
hoat dong kéo cum quang hoc dich chuyén t6i mot khoang 80 Track.

3.1 So' do khéi mach Sled Servo.

Tang 14i
Mach tich phin So
Tracking R

cp ®
Ldi 9 Pém I+ SE

Servo i ° h

="\l Ll
A%
= —{  +—
— Vref




Hinh 9.45 : S6 @6 khdi mach Sled Servo.

Mach Sled Servo dugc hinh thanh bdi cdc mach tich phan, so sdnh
va tang ldi. Pién 4p trung binh cda tin hiéu TE (Tracking Error) tif mach
Tracking Servo tdng theo thdi gian. Sy khac biét theo di€n ap trung binh
dudc 14y ra nhd mach tich phan tin hiéu TE, tin hiéu SE (Sled Error)
dudc st dung d€ 14i Sled Motor sao cho vat kinh dugc giit trong tAm diéu
chinh so vé6i dién 4p chuin ngay tai tAm cta hé co.

Pé€ truy tim ban nhac bat ky, SW2 dugc bac vé vi tri “on” d€ co
1ap mach Servo ra khdi hé thong, sau d6 mach khuéch dai thuit todn cia
tang 14i dugc cAp dong duong hoic Am lam quay Sled Motor theo chiéu
thich hgp dé€ dich chuyén cum quang hoc.

Mic do dich chuyén cum quang hoc dugc tinh toan tir dit li€u cua
bang ndi dung TOC (Table Of Content) biing cdch d6i chi€u sai 1éch giita
vi tri hién hanh va vi tri sdp dudc truy xuit.

\ Ngo ra mach tich phan

Ngd ra bd so sdnh

< »
<« »

d—>
T

Motor Motor
OFF ON

Hinh 9-46: Su tich do tin hiéu sai 1éch diéu khién dong co dich
chuyén dau doc quang hoc.
3.2 Mach Sled Servo sii dung IC CXA 1081 va CXA 1082.
Hoat dong cua mach :



Tin hiéu 14i Tracking xuat hién tai chan (11) IC CXA 1082 dudc
loc nhd mach tich phan dé€ cap cho ngd vio mach so sanh tai chan (19) IC
CXA 1082, ngd ra tin hiéu 14i Sled Motor xuat hién tai chan (20) IC CXA
1082 (SLO : Sled Motor Output).

Hinh 9-47 : Sd dd mach Sled Servo st dung IC CXA 1082.

4. Mach SPINDLE SERVO:

Mach Spindle Servo diéu chinh van tdc quay cia motor dé lam
quay dia.

Ngoai ra, mach Spindle Servo con c¢6 cidc nhi€ém vu tich cac tin
hiéu déng bd clia dit liéu da dudc ghi 1én dia va diéu khién van toc quay
ctia dia sao cho khodng cach giita cdc tin hiéu dong bo 1a khong dai.

4.1 So do khoi ciia mach Spindle Servo.

7,35KHz
Diéu chinh dong cd quay
dia mic tho 0SC

[ l




Hinh 9-48 : SJ db khdi clia mach Spindle Servo.

Khong nhu trong dia Analog, trong dia CD viéc st dung van toc
dai khong ddi CLV ( Constant Linear Velocity), van toc quay ciia dia thay
ddi tir 500 vong / phiit khi dau doc & vi tri trong cling va 200 vong /phiit
khi dau doc & vi tri ngoai cing (van toc dai khong ddi tir 1,2 dén 1,4
m/s).

Mach CLV-Servo c¢6 2 ch€ do hoat dong : CLV-S (Speed) va
CLV-P (Phase).

Ché& @6 CLV-S : Ché& dod hoat dong thd clia CLV Servo dudc ding
trong céc trudng hop : Tai thdi di€m bit ddu quay dia va trudng hgp nhdy
Track ( trong trudng hop nay toc d6 quay dia c6 sy thay ddi dot ngdt do
c6 su thay ddi dot ngdt dudng kinh dia ).

Mach CLV-P: Piéu khién hoat dong so pha gifta bit clock 4,3218
Mhz téch ra tr tin hi€u EFM trong qud trinh plat va tin hi€u dao dong
thach anh 4,3218 Mhz diéu chinh van tdc quay ddng pha ctia Motor dia.



Mach CLV-S so sdnh tin s6 dao dong cla tin hiéu ddng bd khung
7,35 Khz dudc tach ra tir tin hi€¢u EFM va dao dong chuin 7,35 Khz.
4.2 Phén tich so do mach Spindle Sero.

Nhiém vu clia cdc thanh phan trong mach:

IC CXA 1372Q : IC nay c6 nhiém vu diéu chinh do hoi tu tia
Laser, diéu chinh cudn Tracking, Motor trugt cum quang hoc va tao tin
hi¢u EFM.
IC LA 1632M : IC nay dugc st dung dé 14i cudn Focus, cudn
Tracking, cic dong co dich chuyén cum quang hoc va ddng cd quay dia.

IC CDX 2500Q : IC nay x& 1y tin hiéu s&, tin hiéu 4m thanh, va 6n
dinh t6c do quay cia dia. Mach nay c6 nhiém vu tich céc bit clock, tich
ddng bo khung d€ so sdnh v4i tin hiéu chudn7,35 Khz va 4,3218 Mhz dé
6n dinh van tdc quay cda dia.
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Vcee

T 221

LA1632M

181

Spindle Servo —FF

1

S

191

Hinh 9-49 : So d nguyén 1y mach Spindle Serco.



Chwong 29: KHOI VI XU LY VA HIEN
THI

1. So db khoi vi xit Iy va hién thi ding trong Compact Disc
Playe

Hinh 9-50 : So db khdi hoat dong clia khdi vi x& 1y va hién thi.
2. Cac mach dién ciin ban trén khoi vi xtt 1y.
2.1 Hé thong phim 4n:
2.1.1 H¢ théng phim én dang ma trén :
Trong may h4t dia Compact Disc, hé thong phim 1&énh lién lac vé6i
CPU duéi dang ma trin dugc thé hién nhu sau:

o——lu——‘[o——‘[u——‘[ CP

KEY
i i i i > OuUT

vVvYy

KEY
IN

Hinh 9-51 : Hé th6ng phim 4n dang ma tran.
Khi bAm mdt phim 1énh, xung 1&nh tai modt ngd ra”’Key out” s& ndi
v61 mot ngd “Key in” tuong ing.
Bing phuong thirc nay, néu ta thi€t k€ n ngd “key out” vd m ngd
“key in” thi s6 phim Iénh tuong ¢ng 12 n x m.
Trong may hat dia ngudi ta thudng bd tri cdc phim 1énh nhu sau:

OPEN/CLOSE : Lénh nap dia vao hoic I3y dia ra khdi mdy.

SKIP : Nhay dé&n vi tri bdn nhac can chon.



SEARCH: Do dén doan nhac can chon.
PROGRAM: Chon bai hét theo chuong trinh.
REPEAT : Lip lai ban nhac.

PLAY (>) : Phatlai chuong trinh.

STOP (UU) : Dung chuong trinh.

PAUSE (UJ)) : Tam durng chuong trinh.

F.F (>>) : DO t6i nhanh.

REW (<1<) : DO lui nhanh.

DISC CHANGE : bdi dia.

2.1.2 Hé thdng phim &4n dang cAu phan 4p.

M6 hinh thuc hién dugc minh hoa nhu sau:

Vcce

I:_| |I_I_| |I_T_< |I_T_< | I » KEY INI

Vce CPU

Il—| ||I_| ||_T_| |I—I—| || | KEYINn

Hinh 9-52 : M6 hinh hoat dong hé thong phim 4n dang cau phan



2.2 Khéi tao xung clock cho CPU.
Kh6i nay thudng dude thuc hién nhd mach dao dong thach anh bén
trong CPU hoic bing mach rdi bén ngoai.
D6i v6i loai mach st dung dao dong thach anh ngay bén trong
CPU ta c6 thé nhin dién dugc nhd thach anh ndi ti€p bén ngoai IC.

CLOCK
Iﬁ oS —>

C

Hinh 9-53a : Mach dao dong tao xung clock st dung thach anh.
D6i v6i loai mach st dung dao dong tir bén ngoai ta ¢ thé nhan
dién nhd chan “clock in”.

CLOCK

0s /—J

Hinh 9-53b : Mach dao d6ng tao xung clock st dung mach r&i bén
ngoai.

2.3 Mach RESET:

Mach RESET dugc st dung dé dit lai toan bd cdc trang thai cla
vi Xt 1y tai thdi di€m bit diu cAp dién cho may bing cich tao mdt mifc
thap dot bién & ngd vao khoi vi xit 1y.

C6 thé€ tao xung Reset bing IC hoic transistor.

+5V

f
IC RESET :> CPU

* L » Ve

’_{ = | CPU




Hinh 9-54 : Mach Reset st dung IC va transistor.

Khi méi cap dién, tu C nap, dp tai cuc B clia Q; gidm Iam Q,
ngung din, ddng thdi Q, din, ngd ra xudng mifc thap. Khi tu C nap day,
dién 4p tai cuc B clia Q ting 1am Q; din va Q, ngung din, ngd ra & mic
cao.

2.4 Mach gidi md tin hiéu hong ngoai tic bo diéu khién xa téi.

Thong thudng khoi gidi ma tin hiéu hong ngoai dudc bd tri ngay
bén trong CPU. P& nhin tin hiéu tr bo diéu khién xa tdi, ngudi ta st dung
bd thu tin hiéu hdong ngoai. M6 hinh mach dugc tém lude nhu sau:

Vcee

! J CPU

@—h@ [ wen
— 3
Tia hong _|

ngoai

Hinh 9-55 : Md hinh lién lac khdi nhin tin hiéu hdng ngoai véi

CPU.
2.5 Cdc lénh diéu khién dong co.
2.5.1 Lénh diéu khién dong co ton tai dudi dang 1 duong
lién lac.

TTON MDA
) Dise
Motor

CPU




Hinh 9-56 : M6 hinh diéu khi€n dong cd déng dia.

Thudng 1a 1€nh cho phép ddong co hoat dong hay khong hoat dong
khi dudng lénh & mifc cao, dong cd quay ; & mifc thip, dong cd khdng
quay.

Khi TTON = H : Motor ngirng quay.

Khi TTON = L : Motor quay.

2.5.2 Tin hiéu diéu khién dong cd tdn tai dudi dang nhiéu
dudng lién lac.

Thudng 1a cdc muc logic c¢6 chitc ndng cho phép ddong cd hoat
dong va thay d6i chiéu quay ctia dong cd.

Khi chan (5) va (6) cing & mtic cao hoic cing & mifc thap thi
dong co khong quay.

Khi chan (5) = H, chan (6) = L : Motor quay thuén.

Khi chan (5) =L, chan (6) = H : Motor quay nghich.

2.6 Lénh md ngudn Diode Laser.

D€ ting tudi tho cta Diode Laser ciing nhu bdo vé mat khi chua
c6 dia vao mdy, ngudi ta chua cAp ngudn cho Diode Laser. Khi khay & vi
tri ngodi, bing c4ch thi€t k& dudng 1énh mé ngudn cho Diode Laser.

+5V 0 |:|
CPU D ey
LDON — .D M

Hinh 9-57 : Lénh m& ngudn Diode Laser.
Khi chdan LDON = L : transistor Q din, cAp ngudn cho Diode
Laser. Pdy 1a m6 hinh chung nhat trong cdc mdy CD.



2.7 Khoi gidi mi - hién thi.
2.7.1 Kh&i gidi ma hién thi b tri chung véi IC vi xt 1y.
O bén ngoai ngudi ta bo trf cdc chan giao ti€p véi den hién thi d6
l1a cdc chin :G (grid:1u6i ), S (Segmend:Poan)

+Vce
T_ Go_Gin jﬁc
|:| [C)f;i)LAY& DISPLAY
So_Sn t 4_|
L 3VDC

Hinh 9.58: M6 hinh gidi ma hién thi ddi vé6i trudng hop CPU va
DISPLAY chung

2.7.2 Kh&i hién thi & bén ngoai :

Trong trudng hdp nay ngudi ta bd tri cdc chan Data, xung clok.
Bio sin sang (Ready). P& giao ti€p v6i CPU va Display Decorder.

+Vce
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Hinh 9.59 giao ti€p gitta IC CPU va IC gidi ma hién thi.



KET LUAN

Qua qu4 trinh thyc hién luin vin t6t nghiép “Soan gido trinh mon
ky thuat truyén thanh”. Pugc sy hudéng din tin tinh cia thiy HA A
THOIL, quy thiy c6 trong khoa Pién, ciing véi su ¢d ging cla ban than,
k€&t hop vé6i nhitng kié€n thitc di ti€p thu dugce trong sudt qua trinh hoc tip
trong nha trudng clia ngudi thuc hién. Cho dén nay ngudi thyc hién da
hoan thanh dudc nhitng ndi dung cd ban clia dé tai yéu ciu véi cdc phian

sau:

Gidi thiéu chung vé vo tuyén dién.
May phat AM va FM.

May thu AM va FM.

Truyén dif liéu va k§ thuat so.
M4y ting 4m

Mdy ghi am

Mady hat dia CD.

Trong sudt qud trinh thyc hién dé tai nay, bin thin ngudi thuc hién
khong tranh khéi nhitng thi€u sét. RAt mong nhian dugc sy hudng din,
gitip d8 clia qui thay c6 va cdc ban.
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