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L i gidi thiéu

Viéc 18 chirc hién soan va xudt bdn mgt 6 gido trinh phuc vu cho
dao tao cdc chuyén nganh Dién - BDién tir, Co khi - Déng luc & cde
traong THCN - DN ld mét su 6 gdng lon ciia Vu Trung hoc chuyén
nghiép - Day nghé va Nhé xudt bin Gido duc nhdm ting budc thong
nhdt ndi dung day va hoc & cdc truong THCN trén toan quée.

Noi dung ctia gido trinh da dupc xdy dung trén co so ké thira
nhitng néi dung dugc gidng day ¢ cée truong, két hop voi nhing ngi
dung moi nhim déip img yéu cdu ndng cao chdt lugng dao tao phuc vy
s nghiép céng nghiép héa, hién dai héa. Dé cuang cia cdc gido trinh
dd duge Vu Trung hoc chuyén nghiép - Day nghé tham khdo y kién cita
mgt 56 truong nhu : Truong Cao ddng cong nghiép Ha Ngi, Truomg TH
Viét - Hung, Truong TH Céng nghiép II, Truomg TH Céng nghiép 11
v.v... va dd nhin dwge nhiéu y kién thiét thuc, giup cho tdc gid hién
soan phit hap hon. '

Gido trinh do cdc nha gido ¢6 nhiéu kinh nghiém gidng day & cdc
trigng Dai hoc, Cao ddng, THCN bién soan. Gido trinh dugc bién
soan ngan gon, dé hiéu, b6 sung nhiéu kién thite méi v bién soan theo
quan diém md, nghia 14, dé cdp nhiing noi dung co bdn, c6t yéu dé tup
theo tink chdt cia cdc nganh nghé dao tao ma nha trugng tue didu
chink cho thich hop va khéng trdi véi quy dinh ciia chicon g trinh khung
dao tao THCN.

Tuy cdc tde gid dd ¢6 nhiéu c6 gdng khi bién sogn, nhing gido trinh
chdc khong tranh khoi nhitng khiém khuyét. Vi trung hoc chuyén
nghiép - Day nghé dé nghi cdc truong si dung nhiing gido trinh xudt
bhdn ldn ndy dé b6 sung cho nguén gido trink dang rdt thiéu hi¢n nay,
nhdm phuc vy cho viéc day va hoc cia cde tfrudng dat chdt lugng cao
hon. Cdc gido trink ndy ciing rdt b6 ich déi véi dgi ngii ki thugt vien,
cong nhdn ki thudt d€ ndng cao kién thitc va tay nghé cho minh.

Hy vong nhdn duge su gbp ¥ ciia cdc trieong va ban doc d¢ nhing
gido trinh dugc hién soan tiép hodc téi bdn ldn sau ¢é char lirgng t61
hon. Moi g6p ¥ xin giti vé Nha XBGD - 8] Trdn Hung Dao - Ha Noi.

Vu THCN - DN



M¢ dau

Gido trinh Dién tit dan dung dugc bién soan theo dé cuong do Vy THCN -
DN, B¢ Gido duc & Ddo tao xdy dung va théng qua. Néi dung duwoc bién soan
theo tinh thdn ngdn gon, dé hidu. Cdc kién thitc trong todn bé gido trinh ¢6 méi

lién hé logic chdt ché. Tuy vdy, gido trinh ciing chi 1& mot phan trong ndi dung

 cua chuyén riganh ddo tac cho nén nguor day, ngudi hoc cdn tham khdo thém
cdc gido trinh 6 lién quan doi véi nganh hoe ddc biét 1a gido trink linh kién
dién tit va kT thudt mach dién tir dé viéc sit dung gido trinh ¢6 hiéu qud hon.

Khi bién soan gido trinh, ching t6i dd cd gdng cdp nhdt nhiing kién thitc
mdi ¢6 lién quan dén mén hoc va pha hgp véi d6i tugng st dung ciing nhie o8
gdng gdn nhitng noi dung Ii thuyét véi nhitng vdn dé thic 1€ thuong gdp trong
sdn xudt, doi séng dé gido trinh c6 tinh thuc tién cao.

Noi dung ctia gido trinh ditge bién soan voi dung lugng 60 tiét, gom :

Chuong 1. May tdng dm ; chuong 2. May thu thanh ; chuong 3. Mdy ghi dm ;
chitong 4. Mdy thu hinh ; chuong 5. Mdy ghi hinh.

Trong qud trinh sit dung, tuy theo yéu cdu cu thé cé thé diéu chinh s tiét
trong méi chwong. Trong gido trinh, chiing t6i khéng dé ra ndi dung thuc tdp
ctia timg chuong, vi trang thiét bi phuc vu cho thyc tdp ciia cdc truong khong
déng nhdt. Vi viy, cdn ci vao trang thiét bi dd cé cia ting trudng va khd ndng
t8 chitc cho hoc sinh thyc tdp d cdc xi nghiép hén ngodi ma trudng xdy dung
thoi long va noi dung thuc tdp cu thé - Thai lugng thyc tdp 161 thiéu néi chung
ciing khong it hon thoi lugng hoc li thuyét cia mét mén.

Gido trinh dugc bién soan cho d6i tugng la hoc sinh THCN Céng nhin
lanh nghé bdc 3/7 va né ciing 1d 1ai liéu tham khdo b6 ich cho sink vién Cao
ddng 7 thudt ciing nhu ki thudt vién dang lam viéc 0’ cdc co sd kinh té€ cia nhiéu
linh vuc khdc nhau.

Mdc di dd & gdng nhung chdc chdn khéng trdnh khdi hét khiém khuyét,
Rdt mong nhdn dugc ¥ kién déng gép clia ngwd'i stt dung dé 1dn tdi bdn sau dugc
hoan chinh hon. Mo: gép ¥ xin dugc gii vé Nha XBGD - 81 Tran Hung Dao,
Ha Néi.
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Chuong |
MAY TANG AM

L1. CAC CHI TIEU KI THUAT VA THONG SO CO BAN CUA MAY
TANG AM o

M4y tang am Ia thiét bi dién tir dung dé€ khuéch dai cdc tin hiéu &m thanh tiy
mot mirc nhé dén mikc cong sust dii 16n theo yéu cdu.

CAc chi tieu ki thuat cia mdy ting 4m bao g6m :

— Cong sudt ra danh dinh : 1a cong sudt I6n nhdt dua ra tai ma vin dim bao
dugc cdc chi tiéu ki thuat cira mdy ting 4m nhu 46 méo, ddi tdn, tap 4m ... Cong
suft danh dinh duge tinh cho tri 86 dién trd tai x4c dinh trong mot dai tdn nhat
dinh va d¢ méo cho phép. : :

Vi du : mdy ting 4m QSC DCA 3433, haj kénh, cong sust danh dinh méi
keénh 700W, ¢ai 8 Q2, dai tdn 20Hz — 20kHz, méo phi tuyén < 0,3%.

— Ddi tdn : 12 pham vi t4n s6 1am viéc clia mdy, ma he s6 khuéch dai khong
sai léch qud mét gid tri cho trude so véi h¢ s6 khué&ch dai & tdn 56 trung pinh.

Vi dy : déi tAn 20-20.000Hz, méo +0,1dB.

— Méo phi tuyén : duge dinh gid bing he 56 méo phi tuy€n, d6 1a ti s& phdn
tram giita can bac hai clia tdng binh phuong cdc thank phdn hai bac cao va
thanh phdn coban. .

_ \/Uzz +Uf +..+U2

. | 7= Uy _ : _

Vidu: miy tang 4m HiFi DCA-1622 cé 7 <0,02% trong dai tdn 20Hz +
20.000Hz. . : '

.100%

~ He s6 khuéch dai dien dp : duoe tinh bing dB. D6 Ia 2o:gg£= 20K
. v -
Trong d6 U, va U, la dién 4p tin hi¢u ra va viio ; K 12 he s6 khuéch dai.
tinh bing s6 l4n. -



Vidu: mdy ting am DCA-1622 cé hé s& khuéch dai 12 36dB.

— D06 nhay ddu vao : 1a mic dién dp hieu dung (RMS) nho nhit cdn phai
dua dén ddu vao dé dat duge cong sudt ra danh dinh.

D6 nhay c6 thé tinh bing mV, V hay tinh bing dB, (mic OdB thudng
1a 0,775V).

Vidu: mdy ting 4m c¢6 d¢ nhay 1V (+2,2dB) hay 0,775mV (—60dB).

C6 loat mdy tdng 4m c6 nhidu ddu vao cho nhiéu loai nguén tin higu, cé do
nhay cao ; cing cé loai taing am cong suét c6 do nhay thdp, chi ¢6 mot ddu vao
cho mot loai ngudn tin hiéu, vi du : do nhay 1V.

- Trd khdng vao : don vi kQ, thudng duge tinh cho hai loai ddu vao : can
bing va khong can bang. Trd khang vao ¢6 ¥ nghia quan trong trong viéc phoi
hop trd khdng véi dién trd trong caa ngudn tin hiéu.

— 86 kénh : 1 kénh, 2 kénh hay 4 kénh. Hién nay cdc mdy tang 4m thudng
12 2 hay 4 kénh c6 thé lam viéc & ch& d6 mono, hay stereo.

Tro khéng ra : chinh la dién trd ra cla tdng cong sudt. Khi méc loa ¢6 dién
tr& ding bang dién trd ra cla mdy thi coi nhu may duoc phoi hgp tré khdng va
la ch€ d6 t6i uu. Thudng thi rté khang rala : 4 ; 8 hay 16 Q).

D6i v6i cdc mdy tang am truyén thanh, thudng dinh mtc dién 4p ra chi
khong phai 1a dién trd ra. D€ tranh t6n hao trén dudng day thutng diing bién 4p
dé 18y cdc mitc dién 4p cao 30, 60, 90, 120, 600, 900V, hay cao hon nita. Khi
méc loa vao dudng day phdi qua mot bién 4p ha th€ cho phil hop véi cong sudt
cha loa.

— Ti §6 tin hidu/ tap am (S/N), tinh bing dB, d6 1 201gg—"£’—. Cdc mdy tang

ia

am ch4t lugng cao c6 % khoang 100dB.

— Nguén dien cung cip va cong sudt tiéu thu ciia mdy.

— Higu sudt ciia m4y 1 ti s6 phén tram giifa cong sust c6 ich dua ra tai va
cong suft tiéu thu todn mdy, cdc mdy ting 4m cong sudt 16n c6 hiéu suat khoing
50 +70%. '

— Kich thudc va trong lugng cha mdy.

1.2. SO PO KHOI CUA MAY TANG AM

Hinh 1.1 13 so dé kh6i hay so dé chic nang cha m4y ting am.

~
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Khai cing suat
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Hinh 1.1. So d6 khi mdy tdng am.

Day 1 nhitng kh6i chlt y&u clia mdy tang am hién dai khong phéan biét 1a
tang 4m dung tranzito r&i rac, hay IC hoac hén hop tranzito va IC.

— Kh&i mach vao va tién khuéch dai : miy tang 4m thudng c6 nhiéu ddu
vao vGi cdc mifc tin hiéu Khdc nhau, Vi du : ddu vao Microphone khoang ImV,
. ddu vao Line khoang (0,7-1)V. Vi cdc mic tin hiéu khong bing nhau nén phai
qua b¢ phan dp hay qua mot tdng khuéch dai rieng dé dat duge mic khuéch dai
nhu nhau truée khi dua vao tdng khuéch dai du tién.

—Khdi tién khuéch dai hay con goi 12 khuéch dai so bo, ¢6 nhiém vy
khuéch daj dién 4p tir mot mirc nhd dén mot gid tri dii 16n dé dua vao ting sau,
kh6i nay c6 thé ding tranzito rdi rac hay IC.

D6i v6i tdng tién khuéch dai phai dac biet quan tdm dén viéc ph6i hop trd
khing d6# v6i cde ngudn tin hiéu khdc nhau vA giim tap am, kh6i nay thub‘ng
khong gay méo phi tuyén vi 1am viéc & ch& do tin hiéu nhd.

- —Kh6i khu€ch dai dién 4p : c6 nhiem vy khuéch dai dnen ép 12 chinh, nen
thudng mic theq'so db emito ching’ (EC), hay dung IC nhim dgt duge he 56
khuéch dai. Ion.nhdr. ;- -

— Kh6i diéu chinh am she vi am lugng ; khéi dléu chmh am sic (Graphic
tone Control Equalizer—EQ) 12 kh&i c6 kha nang didn chlg,h hé s6 khué&ch dai &
nhimg tdn s6 khic nhau, ma {t inh hudng dén c&c khu vuc tn s6 1an can, nhim
tao duge mot dic tuyén tdn s6 phi hop véi timg loai hinh am thanh : mdy tang.
am thudmg c6 2, 3, 5, 7 hay nhiéu hon nifa nit diéu chinh EQ." -

— Mach diéu chinh am lvong duge bs trf ngay sau mach EQ, thubng diang |
dién trd bién déi dé diéu chinh mdc dien 4p vao khéi cong sudt.

_ — Khdi kich thich cong suit : day 14 ting truéc cong sudt, ngodi nhiem vu
khuéch dai dién 4p va cong sudt, cdn c¢6 nhiem vu dio pha néu tﬁng cOng sudt.
mic ddy kéo, ding hai tranzito cung loai. '



— Khéi khuéch dai cong susft : nhiém vu chii yéu 11 khuéch dai cong sudt
nhdm duva ra loa mot cong sudt dil 16n theo yeu cdu, c6 thé tir vai chue mW cho
dén hang tram, hay nghin W. Téng cong sudt thudng méc ddy kéo, lam vigc &
ch€ do AB (B,), vi tdng 1am viéc & ché do tin hiéu 16n nén day la tdng chi yéu
gdy méo phi tuyén. D gidm méo thudng ding mach héi ti€p am. Khéi cong
sudt thudng diing tranzito rdi rac, hay IC, chiing déu c6 phién tod nhiét dé trao
ddi nhiet v6i moi trudng, nhidu khi con diung quat gié cudng bic.

~ Khéi chi thi mic tin hiéu ra : thudng duoc hién thi bang dén LED, man
tinh thé 10ng hay chi thi bing kim, doi khi ¢6 ca chi thi qud taj va tinh trang 1am
viéc clla mdy ting 4m.

— Kh6i nguén : bién dien 4p xoay chiéu ciia 1u6i di¢n thanh dign dp mot
chiéu dn dinh dé cung cdp cho céc ting khuéch dai.

1.3, CAC MACH KHUECH PAI PIEN AP

1.3.1. Mach khuéch dai dién ap ddng tranzito

Cic mach khuéch dai dien
dp dung tranzito c6 thé mic e +E
theo ci ba so dé emito chung
(EC) ; bazo chung (BC) va
colecto chung (CC). Nhung ¢y
thudng sir dung hon ci 1a so d8 T—l

‘i\r

méc EC (hinh 1-2) vi day 1a so
d6 cho he s6 khuéch dai dién
ap 16n nhat. D€ gidm méo & tdn

s6 thap do ty ndi tdng giy ra - ) -+

thudng diing so d6 néi ting _ :

tryce tip. _ - Hinh 1.2. Tdng khuéch dgi mdc EC.
' Héi ti€p am ddng mot
. chiéu tir emito T5 dua vé bazo
+ .

71 qua R nhdm tao thién 4p

C, cho T; va thiét 1ap ch& d6 lam
’—T viecchating 7; va T,.

U Tu C, 1a t thedt thanh

‘r phén tin higu xoay chiéu (ngén

1

mach xoay chiéu) d€ loai trir
h6i tip am nhim tang hé s6

Hinh 1.3. Tdng khuéch dgi méc cc. ~ Khuéch dai cia tdng.




‘Hinh 1.3 12 50 d6 colecty chung (CC) hay con £0i 12 so dé taj emito. bay 1a
hai tdng khuéch dai ghép true tigp, tai 13 dién tré Ry + Rs mic & emito T,.
Thién 4p ciia T, 18y tir emito T, qua dien tr& Ry, R, dua vao bazg 1), tai clia
hTlam. : :

Tranzito 7} méc theo so d6 EC c6 he s6 khu&ch dai di¢n 4p khd 16n, con T
khong khuéch dai duge di¢n dp. Dien g R4, R5 tzo héi tiép am 100% nén t4t
ca c4c chi tien ki thuat clia tdng duge cij thién ddng ké. _

Ting CC ¢c6 tra khidng vio 16m, trg khing ra nho, héj ti€p 4m sau nén duge
ding lam tdng dem. _ -

1.3.2. Mach khuéch dai dién 4p ding IC

Mach khuéch daj dién 4p dung IC don gidn va thuan tién hon mach ding
tranzito rat nhiéu,

C6 hai mach khuéch dai thuat todn thudng duge ding phé bién la khuéch
dai dio (hinh 1.4a) va khu&ch dai thuan (hinh 1.4b).

Trong mach khuéch dai dao dién 4p cdn khugch dai dua vao cira dio (-).
Dién tré R va R, ta0 thanh cic mach héi ti€p am ldp ben ngodi IC .

He s6 khuéch dai dién 4p duogc xic dinh béi trj s6 Ry va R2 '

k=2 u oy R
Ry !
500k

Trong so dé* K=——=5014n
rong 10%

v

R, 500K

- Hink 14. 50 d8 mach khuéch dgi ding IC thudt todn :
a) so db khuéch dai ddo b) so dé khuech dai thudn.



Trong s0 d6 khuéch dai thuan, dién 4p U, dva vao cira thudn (+), dién dp ra
ddng pha véi dien dp vao.

Hé s6 khuéch dai dugc xdc dinh theo bidu thfrc :

K=(l+£—2-J Vi
Ry

R
U, =(1 +~Ri).U,,

1
rl
1 U, ;1. Dén mach
So do mach khuéch J_ am séc
dai IC thuc 1€ duogc J i‘.“K 1{_..,1,2M'
trinh bay trong hinh 1 5. . '_' It
bay la bo khuéch 1It{fn( 240 CHW
dai ding IC LM 381 ¢, 20 3000 —
¢6 mach hiéu chinh tdn - I 14 10000

s& theo tidu chuin

RIA“? lam vigc véi ddn  ppp 15, Mach khuéch dgi ditng cho dédu doc tir tinh cé
doc tir tinh. mach hién chinh ddc nmiyén 1dn sé theo RIAA.

1.4. CAC TANG KHUfCH PAI CONG SUAT

Tang khuéch dai cong sudt c6 nhiém vy dua ra loa mot cong suat da 16n
theo yéu cdu, he s& khuéch dai cong suft déng vai trd quan trong ¢on hé s&
khuéch dai dién 4p chi 12 thit y&u.

- Né&u cong sudt ra nhd, khong yéu cdu tiét kiém nang lugng thi ting coéng
sufit ¢6 thé 12 1dng don, cé bi€n 4p ra lam viéc & ch€ do A.

— Néu cong sudt ra 16n, hoac c4n tiét kiem nang luong (vi du nhu mdy ting
- &m luu dong dung pin hay 4c quy) thi thudmg diing so d6.ddy kéo, 1am viec &
ch€ do AB, c6 thé c6 hay khéng ¢6 bién 4p ra.

- Céc mdy tang Am truyén thanh thudng ding bién 4p ra dé 14y ra nhiéu
mifc dién d4p nhdm han ché t6i da dn hao trén dudng day truyén thanh.

Cédc mdy ting 4m hi¢n dai diing tranzito 1di rac hay ding IC déu mic theo
so d6 ddy kéo, khong bién 4p ra 1am viec & ché do AB. Néu cOng suat ra lén,
céc tranzito dugc mic theo so d6 darlington hay méc song song nhiéu tranzito
v6i nhau,

1.4.1. Ting cong suat ding tranzito

D€ nang cao hieu sudt, tiét kiem nang lugng, gidm nhiét lugng toa ra trén
vo tranzito, hdu hét cdc ting cong sudt ding tranzito déu méc theo so d6é ddy

kéo, khéng bién 4p ra 1am viéc & ch€ do AB (hay con goi 1a ché do (B).

10



Hinh 1.6 12 bo khuéch dai cong sudt tranzito. Hai tranzito cong sudt mic
theo s d6 darlington, T3 va T, tao thanh mét tranzito phiic hop P-N-P; 75 va
Tg tao thanh mot tranzito N-P-N. T4ng cong sudt khong bign dp ra, ding tu
phén céch C, tii mic & emito neén khong khuéch dai dugc dién 4p.

& 19y

1000,
k(]

EN]E][}

106

s

T YT 1

H in_ﬁ 1.6. Bo khuéch dai céng sudt 2,5W diing tranzito.

Téng T, 1a tdng khuéch dai dien 4p, tai xo0ay chiéu {a dién rd R =2,4kQ.
Hai di6tDy va D, ding dé tao thien 4p va 6n dinh nhiét cho hai tranzito cong
sudt. 7) Ia tdng vao cia khéi cong sudt cling 1am nhiém vu khuéch dai dien dp.

Mach héi ti€p R = 2,2k Q tir ddu ra vé emito T nham giam ‘'méo phi tuyén,
tang do 6n dinh.

Chi tleu,};;_ thuat : |

— Cong sufftra ; 2 SW;

. = Do nhay: 0, SmV “

- Méo phi tuy&n : 1 % khi cong sua't ra l& 2 SW

— Méo tdn s6 : sut 3dB & tdn s6, 10 Hz v 20. 000 Hz

— Déi tdn cong téc : 20-18. QOOHz _ -

Hinh 1.7 ]a 50 d6 tham khio bo khu&ch dai cOng suft SOW

Téng cong sudt ding hai tranzito cing loai, nguén cung cfp c6 cyc + néi
v6i vO mdy (mass).

Chi tieu kT thuat :
— Cong sufit ra 50W ; ‘
— D0 nhay ddu vao 1,5V khi cong suft ra danh dinh S0W ;.

11
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15k . 3.3}{?

Il' 50.
Hinh 1.7. So dé mdy tang dm 50W.

— M¢éo phi tuyén 0,7% khi cong sudtra 10 W ;

— Méo 14n s6-: 1,6 dB khi tdn 56 dudi 30Hz va 0,18dB khi tin s§ trén
20.000Hz ;

— Bién 4p ddo pha, 16i st tir EI-21 ; cudn so c4p 434 vdng, cudn thi cip
méi cuodn 217 vong.

1.4.2. B¢ khuéch dai céng suat dang IC

~ Ting cong sudt diing mach IC duge ding rat rong rai vi thusn tién va kmh
. t& cho thiét k& va lap rdp.

Hién da ché tao duge

vy frmve cdc bd khuéch dai cong
" sudlt tr hang chyc mW

dén. vai tram W.

Hinh 1.8 12 bd khuéch
dai coOng suft don giin
diing IC-LA4430.

Cg| .02

470
" R, []4.7K Céc chi tieu ki thuat :
| , — Cong suit ra danh
Cy o= 47, 220. 15 I “dinh : 4,5W ;
"R, 62 _ - ang dién lam vigc
cuc dai : 2,35A ;

_ - Dong dien ftinh :
Hinh 1.8. Khuéch dai cong sudt ding 1C-LA4430. 50mA ;

12



— H¢ 56 khuéch dai cong sudt : 50;

-bientrétai: 40 ;

~ Méo phi tuyén : 0,3%.

Tu C; n6i tigp véi R, 1a nhanh dudi clia phan dp hoi ti€p am tir cira ra (2)
vao ting ddu (bén trong IC) d€ giam méo phi tuy€n ; n€u tang di¢n trd Ry thi
méo gidm nhimg cong suit ra cung giam. Chan 8 ndi v6i tu loc nguén C, dé
ting d6 6n dinh & t4n $6 thép. Ty C; n6i'gita chan 5 va 6 tao mach héi ti€p am
ngoai dé triet tyr kich & tdn s6 cao, tu C7 cung di¢n trd R, méic song song véi
loa nhim thodt cao tdn phdng khi ¢6 dao dong ty kich. Tu Cg mic giita chan 4
va 2 tao hoi ti€p dé tang muic dien 4p ra.

Hinh 1.9 Ia b¢ khuéch dai cong sudt diing IC 7233P dugc ding phd bién
trong cac may radio casset hién dai, vi du nhu : TVC-PC-W100.

TA 7233P
0
7
1000
1
+ 1B
B A 29
150 far. Tt
_ I [” 2200.
RiN - TLN : '

Hinh 1.9. Bo khuéch dai cong sudt ding IC 7233P.

Day 1a bo khuéch dai cong sufit stereo hai kénh, tin hiéu kénh R va L duge
dua vao chan 5 va 7, dién 4p ra 14y tr chan 2 va 10 qua ty phan cdch 1000 uF

| nGi v6i hai loa tuong dng. Pién 4p trén cdc chan IC duoc chi trong hinh 1.9,

Hiah 1.10 1a mach khuéch dai cOng sudt dimg STK-070 cho cong sust ra
16n, khoang 70W.

~ Nguén c4p dién d6i ximg cé diém tmng hoa +F =455V ;
— Cong suft ra cyc dai : 70W ;

-Diénudloa:8Q ;

— Di¢n 4p tin hiéu vao khoang 1,5V.
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l +h 10. 29
9.4 a l

o ” gl 4 16 14 13

IN
—2 STK -070 P

—q3 5 7 9 10
. T—i—_‘r—» A
A 910 23
+ 47K

' I

o &

I—-IAH:

Hinh 1.10. Mach khuéch dai cong sudt ding IC STK-070.

Hinh 1.11 13 b khuéch
dai cOng sudt stereo 2 kénh

ding IC LA4505. - 0LB3VY
inj4l .
Céc chi tiéu ki thuat : 100 ﬂ__‘:}" [ 7.4
~Congsustramdikenh | L a0 0VE
15W (hieu dung RMS), 30W " ‘ .
(cuc dai MPO) ; 9 ) 1
. . tE_‘ 14,‘15V
— Nguén cip dién +15V ; 2300 o 136V
O -
. — Do khuéch dai 50 ; Tt % o
— Méo phi tuyén max 1% ; oo o any 3 1:},6\!.__—:{
— Méo tdn s6 0,3 dB. *
. N s 19 714V
IC c6 hai kénh hoan toan 1,05V 1 30 ygap, 1o
gidng nhau. ) - E—I _
ChAn14va7-taohbitigp - ——— 4002V 150
am nhim gidm méo phi tuyén. ' 74V ———-]5 '
T g
Chén 3 val8 - loc nhiéu 128V 0.62Ve
nhim chong ar kich & tén thap. \ 270 1 | 0.m
 Chan 10 va 20 - i v mAy. J I
- 100
Chan 15, 17 va 6, 4 — T +E.15V

hdi ti€p am dé chéng ty kich -
& tdn s6 cao. Hinh 1.11. B khuéch dai céng sudt ditng LA 4505.

Chan 16,15 va 5, 6 — loc tdn 56 dé mé rong dai tdn.
Chan 17, 19 va 4, 2 — tao hdi ti€p xoay chiéu dé 1ang bién do dién 4p ra.
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Hi¢n nay nhiéu mdy ting am hién dai dd sir dung IC c6ng suft rdt I6n ; Vi
du nhu cic mdy ting 4m chuyeén diing hing QSC (M¥) dong DCA. Viéc bio veé
IC cong sudt dugc thuc hién ty déng. So dé khéi chia mdy tang 4m nay dugc vé
irong hinh 1.12.

Quat gid
T i Ngudn
] Dt
[Cam biér|
nhig ¢a ™
Khuéch Han Lam { | Knhai _Khéi =
dai che cim ne cong suat
; ra —

Hién thi

L Chi thi

14i DC

Hinh 1.12. So d6 khét mdy tdng dm QSC-DCAI622.

1.5. CAC MACH KHAC TRONG MAY TANG AM

- 1.5.1. Mach diéu chinh 4m sic

Mot s6 mdy tang am kiéu cii thudng chi sir dung mach 4m sic diéu chinh
dic tuy€n & hai khoing tn 56 : cao va thdp ; khi thay d6i s& tao ra cam gidc
thay d6i d¢ cao ciia 4m (trim va béng). Hinh

sic thuc 1&, :

1-13. 12 mot mach didu chinh &m

4B
+16 -
+10 L —
+5 N
10 _// .
215 | S——
0.1 1 10 20
Tén 6, k2
b)

Hinh 1.13. Mach diéu chinh dm sdc diing tranzito (a) va dde tuyén 1dn s6 (b)
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Viéc diéu chinh dic tuyén & tdn s6 cao va tdn s6 thip dugc thyc hién nhe
mach héi ti€p am phu thuoc tdn s6 gua mach loc, nhénh trén qua ty 39nF cho
1dn s6 cao qua, cdn nhinh du'm hai tu 2,2nF s& lam suy gidm d¢ khuéch dai &
tn s6 thdp. Dien 4p tir ddu ra T, qua ty 50 uF, qua nhénh trén v3 duéi, qua

chiét dp, qua tu 5 u4F dua vé ddu vao T,.
Trong cdc mdy hién dai mach 4m sdc thudng duoc thye hién khOng chi &

hai khodng tdn s6 cao va thip ma & nhiéu t4dn s6, phan chia trong ci dai tdn Vi
thudmg goi 13 mach EQ.

Muc dich mach EQ la di€u chinh dic tuyén tdn s6 cho phd hop véi dic
trung coa timg loai am nhac. Tuy thu6e vao yéu cdn, va chét Iugng ma s6 lugng
cac mit diéu chinh EQ cé thé 1a 3, 5, 7, 10 hay nhiéu hon niia.

C6 hai cdch thuc hién mach EQ :
— Dung mach loc cong hudng tdn s6 thudong R—L - C

-~ Dung mach loc tich cyc nhu tranzito, IC ¢6 trd khing thay ddi theo tdn s6
da chon

Cdc mach hién dai thudng ding mach loc tich cuc. Né&u 12 radio casset thi
bo EQ dugc b8 i cing mot mdy. Néu la cdc miy tang am chuyén dung thi
thudng khong cé khéi EQ, khéi EQ duge b6 tri cding vai bo tién khuéch dai.

Hinh 1.14 1a so d6 gidn lugc mach EQ ding bo loc tich cuc 1a IC trong
radio casset Sharp GF 700Z. !

49K 022

1 e

100K
e - T ™ _ hd
{8H J(Chy, SN
' 1.7K [

022

560
]330 100K B]_&SK
o 68

_I_aa.ﬁ 6.8K '

: 00K
4,7 47K _ o
=

Vio - 1000z 330 1kiz 3,5knz  10kHz

Hinh 1.14. Mach EQ ding b6 loc IC.



Trong d6 IC) 1a mach khuéch dai ; IC; IC3 IC4 ICs ICs 1a mach: loc tich
cuc, déu ding LA 6324. _

“Tin hiéu vao dua vao clra thuan (+) chan 3, tin hiéu ra 14y tir chan 1. Mot phéin
tin hiéu ra 14y trén dién tr& 6,8 K dua héi ti€p vé ddu vio qua tu 0,0022 #F miéc
song song vt vdi R = 4,7K. IC, cing véi C.Cy w 560 pF va dien tr& 1,2 K 1am
thanh mach loc & tdn s6 100 Hz. Trd khdng vao clia mach loc duge néi véi con chay
cla bién tré R, , khong ché cd tin hiéu vao (clra +) v héi ti€p (ctra —).

Tai tdn s6 f = 100 Hz tr& khang vao mach loc s& nho nhat. Khi vén con chay
vé vi trf max tr&s khang ddu vao dao cia {Cy s& nhd nhat. Luong héi tigp am &
tdn s6 100Hz gidm va hé s6 khuéch dai cia IC| s& tang.

Khi con chay dich chuyén vé min, dién dp hdi ti€p am dua vé cira dao /C; Ion
nhiét, dong thai tin hieu & ddu vao thuan tai tdn s6 100 Hz s& nho nhat, hé s& khuéch
dai s& gidm dén min. 3 c4c tin s6 khdc 330 Hz ; 1 kHz ; 3,5 kHz va 10 kHz cling
twong ty, chi khdc & ché trj s6 C),C, duoe tinh cho céc tdn 6 loc tuong img.

1_.5.2. Mach diéu chinh am luong

Mach diéu chinh 4m lugng dung dé didu chinh muc tin hiéu dua ra loa.
Thong thudmg mach diéu chinh am lugng duge mac sau khéi khuéch dai so bo
va EQ, trudc khéi cong sudt, ¢6 thé didu chinh mifc tin hiéu lién tuc, hay ting

a) - e B ]

TUEQ Re—H |~ 4 10
47, =1 | S
| <11 TA 7233pP
4K 7 12 ..
Tt EQ (1) o——1] o Lo -
47, 3
47K

)
Hink 1.15. Diéu chink dm hegng béng phan dp (a), thay ddi hé s6 héi tiép (b)
va mach thie té'(c).
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n4c. Yeéu cdu quan trong d6i v6i mach diéu chinh &4m lugng 12 khong 1am énh

huéng dén su phéi hgp 1rd khing, khong lam thay ddl dic tuyén tin sd va dic
biét khong giy ra tap am.

'C6 hai céch diéu chinh am luong thudng ditng 12 : diéu chinh theo nguyen if
phén 4p (hinh 1.15 a) va thay déi he s& héi ti€p am (hinh 1.15 b).

_ Cbdn hinh 1.15 ¢ 1a mach diéu chmh a&m lugng thuc t€ trong mdy JVC - PW
-100. o

0 day Ia ting 4m sterco hai kénh nén dl‘lng chné’t 4p d6ng truc 47K.
1.5.3. Mach phan tin

ft c6 loai loa ndo bic xa 4m thanh t6t va d6ng déu trong ca dai tén tir 20
dén 20.000 Hz, ma chi t6t trong mot doan tdn s6 nao d6. Loai loa bifc xa t6t &
tdn s¢ thdp (loi trdm) thi lai kém & tdn s6 cao, loai bitc xa t6t & tdn s6 cao (lgi
béng) thi lai kém & tdn s& thip. Bdi vay thudng phai ghép hai hay nhiéu loa
trong mot thing loa. Hai loa khong thé ghép truc 1i€p v6i nhau, vi nhu thé thi tai
khoang t4n s6 phan chia giira hai loa, dac tuyén s€ ting dot ngdt, bdi vay phai
ghép qua bo loc phén tdn. T4n s6 phan chia giita hai loa : tdn s& cao (HF) va tin
s6 thap (LF) goi 12 tdn s6 ct f.. Muc dich clia mach phan t4n Ia tao ra 49 suy
gidm 16n ctia hai loa tai tdn s& cdt, do suy giam nay dugc dic trung bai dB/ octa.

Hinh 1.16 12 dic tuyén cha bo loc phan tdn.

LF

I
LF - '/  HF . May Bj loc
) | —*tang am[™]phén tin
] [ Hz

koo o . —D<]HF
- - b)
Hink 1.16. By lpr: phan tdn :

_ . a) ddc tuyén; b) cdch mdc trong sodd
C6 hai loai loc phan tén :

— Loai loc phan t4n thy dong ding linh kién R-L~C thudng duge mic & ddu
ra ca mdy ting &m (dﬁt gﬁu hay ngay trong h¢p loa). Loai nay thudng gay ra
t6n hao céng suft cha miy tang am va khong tién lgi vi kich thuéc va trong

lugng 16n, nhlmg do don gidn va dé thyc hi¢n nén vén con dugc sir dung khi
‘TOMg 1aj.

Hinh 1.17a 13 mach loc phan tin c6 d¢ suy gidm 18dB/octa ding di¢n cam
L va di¢n dung C, cho trudng hop khi hai loa HF va LF méc.song song Tri s8
duge xdc dmh gén ding.
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162 . .z z

Ll= I/2= ’ =—
ST 2 bty
2 1 1
G = Cp=——e C3=
'z 2Tieanrz . 2 omfz

Trong d6 Z 1a tr5 khéng ra clia mdy ting am, £, 13 tdn s6 cét -

Hinh 1-17b 12 mach loc phan tdn L.C dung cho trudng hop hai loa HF va LF
méc néi tigp.

e e 2Z ’ z .z
Tris6 linh kién : L =—— = ' =
' ' Poony, =15 21T, Ly 21T,
16 i 1
' Tonyz 2Ty z 37200y,
T——ﬂ-‘ - YWY
Z o o LF 'I'C 5 C 1 r]lﬂ LF
H 1 2
»

b)
Hinh 1.17. Mach phdn tdn suy gidm 18dB/ octa.

— Loai loc phan t4n tich cue, 12 loai ding bd loc tich cyc tranzito hay IC,
dugc dit ngay 0 ddu vdo mdy ting Am. Ngodi nhi¢ém vy loc phan tén, ching con
khuéch dai tin hiéu, nén khong bi tén hao. Cic miy ting Am chuyén dung cong
" sudt 1én thudng diing loai nay (hinh 1.18).

CH1 CHI . ] —ﬂw
b QSC DCA '
CH2 _ '—DﬁﬂF
" 'CH2 _ :

~ Hinh 1.18. So d8 méc bo loc phan tdn XC—3 Vi mdy vdng om
hai kénh QSC—DCA
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Cin luu ¥ cdc bo loc phan tdn tich cyc déu duge thigt k& va ché tao theo tiéu
chudn, mudn sit dung b6 phan tin niy bit buoc tang am phai 12 loai hai kénh,
hoic dung hai ting am riéng. Chi ¥ kénh LF va HF gitta ddu vio tang am va
d4u ra loa phai tuong Gng.

Trong trudmg hgp yéu cdu chat lugng cao, bo phén tdn cdn chia ra cdc tan s6 :
tin s6 thap LF, tdn s6 cao HF, tdn s6 trung MF va tan s6 rdt thdp (siéu tram) SF.

1.6. SUDUNG MAY TANG AM

Cic méy tang am hién dai thudng st dung hén hop ca tranzito va IC, ja
nhitng linh kién rat d& hu hong. Khi sir dung cdn dac biét chu ¥ :

— Dién luéi xoay chiéu phai ding véi quy dinh clia mdy, néu cam nham vio
nguén dién c¢6 dién 4p cao hon dé 1am hong vi phin 16n miy tang am khong ¢6
ngudn 8n 4p dai rong nhu may thu hinh.

— Méc ngudn tin higu v mic loa vio may ting am.

Dién tréy ciia loa hay h¢ théng loa phai bing (ch€ do t6i uu) hay ¢4 thé 16n
hon (ché€ do nhe tai) dién trd ra cia mdy ting am. Néu dién trd tdi nho hon dién
trds ra clia mdy ting 4m sé rit nguy hiém cho tranzito hay IC cong suit.

— Khi méc truc ti€p loa vao mdy tang am thi cong sudt tidu thy cha loa phai
16n hon cong sudt ra cia mdy tang am, diéu nay dam bao cho loa khdng bi hong
do dao dong qud mic, va chiu dugc cong suit dua vao. Vi du : cong sudl cua
mdy tang am la 200 W thi cong sudt cia loa phai 16n hon 200 W.

— Cic mdy ting am hién dai thudng 6 hai kénh (doi khi 4 kénh) hoan toan
gidng nhau, ching c6 thé 1am viéc & nhiing ch¢ do khdc nhau

— Ché do stereo hai kénh (hinh 1.19a} tin hiéu kénh phai R va kénh trai L
dugc dua dén hai ddu vao CHI va CH2, ddu ra mbi kénh 1ap véi hé thong loa
tuong ing.

— Ché€ d6 mono mic song song (hinh 1.19 b).

Tin hiéu vio mono ddng thoi duge dua dén hai ddu vao (mic song song).
Diu ra mbi kénh mic hé théng loa tuong dng.

— Ché do mono cdu : cong sudi ting gin gap doi (hinh 1.19¢).

Tin hiéu vio mono dong thdi duge dua vao c4 hai kénh, & dau ra chi mac mot
loa giira hai coc (+). Dién trdr cha loa phai gdp do6i dién tro cha mbi kénh mono.

Khi n6i loa vao may tang am cdn luu ¥ : khi n6i truc tiép loa vao may tang
am thi céc cuc + vi — tuong tng dugc ndi vsi nhau. Khi noi cic loa song song
v6i nhau thi ¢dc cuc ciing dfu dwge ndi vo1 nhau. Khi mic ndi ti€p thi cuc (+)
loa nay néi v6i cuc (-) loa kia. Lam nhu vay dé dam bao cho cdc mang buc xa
clia loa ludn dao dong dong pha.
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Hinh 1.19. Cdc ché dg lam vide khde nhau clia mdy tdng dm :
a) stereo hai kénh ;
b) ché' ds mono mdc song song ;
c} ché dp mono mde theo so d6 cdu,

- Céc mdy tang 4m hién dai cong suit i6n thucrng sir dung hé théng quat
gi6 d€ gidm nhiét cho tranzito va IC, c6 he thdng cam bi€n nhiét do, chi thi tinh
trang lam viéc cda mdy, ¢6 hé thdng bdo 1i va tyr doéng bao vé& ting cong suit.

1.7. KIEM TRA, KHAC PHUC VA PHAT HIEN NHUNG HU HONG
THUONG GAP

1.7.1. Trinh ty kiém tra va phat hién hu h6ng

Khi may tang 4m hoan toan khong c6 tle'ng ra loa viec klém tra dugc ti€n
hanh theo trinh t sau : :

— Do va kiém tra dién ép nguén cdp dién mot chléu ne'u dlen ap sai lech véi

quy dinh khéng qui (10 — 15%) coi nhu nguén binh thubng, néu khOng c6 dien
4p nguén hay dién dp tut qud muc thi c6 thé b6 nguén cdp di¢n bi héng hay mdy
tang am bi chap ; phai khic phuc trude khi kiém tra cic phdn tiép sau.

: — Kiém tra loa : diing déng hé van néng do trd khdng clia loa, n€u khong cé
&m k¢& thi c6 thé ding mot chi€c pin 1,5V can nhiéu vao hai cuc dﬁ'u day loa,
néu c¢6 dép iing & loa thi chiing td loa vin con tét. :

— Déng dién vio médy va ldn luot can nhiéu vio ddu vao timg khdi ti tdng
cOng sudt nguoc vé tdng diu (hinh 1.1), néu téng nao khéng cé didp ing & loa
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(tiéng 1) thi ting d6 bi hong. Can nhidu don gidn nh4t 14 14y tudc—no—vit, tay
" c4m vao phdn kim loai cham vio ddu vao clia cdc kh6i. Néu c6 mdy tao séng 4m
t4n hay ddu dd 4m thanh thi cang tién lgi hon.

'~ Néu da xdc dinh duge kh6i hong thi ti€p theo 12 tim phdn tir va linh kién
- hu héng. T6t hon ca 1a do dién 4p tryc ti€p & cac chan cua tranzito va IC r6i so
sénh tric 1i€p vGi dign 4p ghi trén so d6 réi suy luan, loai trir va fim ra linh kién
hdng. N€u nghi tranzito hong thi thdo ra va do dién trd cic 1i€p gidp d€ khing
dinh tranzito con t6t hay da hdng trude khi thay thé.

1.7.2. Cach kiém tra va phat hién IC hu héng

C6 ba cich kiém tra IC | |

- Phuong phédp 1 : do nguoi (da thio IC ra khoi mdy va khong cdp dién)
dién tr& giifa cic chan so vdi chan ndi mass, réi so sdnh v4i gid tri tiéu chudn.

-V.i du : bang dién trd tiéu chudn gilta cdc chéan ciia IC TA7233p (hinh 1.10)

Chant 1 | 2| 3| 4| s |6 | 777 8| 9 | 10| 11 | 12
Dién
trd, kO

22 1 60 | 48 | 65 | 32 0 32 | 65 | 62 | 62 | 22 | 22

— Phuong phép 2 : do dién 4p tai cic chan IC ngay trong so d6 rdi so sanh
véi gid tri ghi trén so dé. Bing cdch suy luin va loai trir, c6 thé x4c dinh hu
hong thuoc phin tir ngoai IC hay IC hong. '

Vi du | : Mach cong suit TA 7233p (hinh 1.10). Dién dp chan 12 1a 12V,
néu khi do th&y dién 4p bing O hay dién 4p rat nhd, cdn ki€m tra ty loc 2200 4 F
va dién 4dp +E nguén, néu E' = +12V, tu khong hong thi c6 thé IC bi hong. Néu
di¢n dp chan 3 khong 6, kiém tra tu loc C319, néu w khong hong, chap thi IC
- ¢6 thé hong.

Khi do dién 4p chan IC t6t nhat 12 chon diém do & bén ngoai, khong nén 14y
que do ciha déng hé dat truc ti€p vao chan IC vi ching b& tri rit sdt nhau, dé
xdy ra cham mach, din d€n hu hong thém.

Vi du 2 : IC khuéch dai cong sudt stereo 2 kénh LA4505 (hinh 1.11).

— Do dién 4p chan 9, khong cé hay rat nhd (tiéu chudn 1a khodng 14V),
kiém tra nguén 15V (chan 1) va kiém tra d€ loai trir ty 200 z F n6i véi chan 10
bi hong néu ci hai binh thudmg thi IC c6 kha nang hodng.

— Dién 4p chan 17 va chan 4 gin bing nhau khodng 7V, néu di¢n 4p khong
giéng nhan hay mot trong hai chan dién 4p khong c6 hay rat nhd sau khi loai trit
mach ngoai t5t thi IC c6 thé nghi 12 hdng. Chi khi khdng dinh chic chén 1a IC
hong méi nhé IC ra va thay the.

— Phuong phdp 3 : ding nguén tin hiéu chufn d€ kiém tra.
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Phuong phdp nay dugc sir dung & cdc xudng sira chita c6 thiét bj do ludng
chuyén ding, ngoai vi¢c chi ra hu hong cdn ddnh gid duge chat lugng tin hleu
sau khi duge khuéch dai nhu dang séng, mitc d6 méo, bién do... '

Ngudn tin hi¢u 12 m4y tao séng am t4n, con d€ kiém tra dang séng va dién
4p ra ding mdy hién séng v von—ké. .

Méy tao séng 4m tdn 14y tin hiéu 1000Hz c6 miic bing mic dién 4p vao clha
IC dva vao ddu vao IC, mdy hién séng va yon—ké€ n6i véi ddu ra, quan sét dang
séng & ddu ra, n€u bién do dat gi4 tri danh dink ma vin khong bi méo thi bo
khuéch dai lam viéc binh thudng. Gié tri dién dp ra hiéu dung c6 thé x4c dinh
gén dang theo biéu thirc sau :

U, =\2P.R,

trong d6 F, - 1a cong sudt ra danh dinh ; R, — 14 dién trd tai.

# Cau hdi én tap

1. Hay néu va giai thich nhirg chi tiéu ki thuét co ban cla may ting am?

2. V& so d6 va phan tich mdt tang khuéch dai dlén ap dung tranzito, néu
tac dung cac linh kién trong so d8.

3. bac diém cha tdng khuéch dai cong suft ? V& va phan tich mdt tang
khué&ch dai cong sudt méc theo so d6 ddy kéo dung tranzito.

4. V& mach khuéch dai cong sust dung IC LA 4440, ndu tac dung cac linh
kién méc trong so do.

e Néi dung thuc hanh

1. Tap do va diéu chinh ch& db mét chiéu clia ting khuéch dai ding tranzito.

2, V& sd do va thyc hién mic mach d€ do dic tuyén tdn s6 va céng sust ra

danh dinh clia may tang am (thiét bj do 96m may tao séng &m tén, von ké,
méy hién séng).

3. Tap phét hién va khic phuc nhitg hu hdng théng thuéng (khdi va tdng
hong) cita mdt may tang am.

4. Tap 8p rép va diéu chinh mach khuéch dai céng sufit ding IC 4430.
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Chuong 2
MAY THU THANH

2.1. CHi TIRU KI THUAT CUA MAY THU THANH

M4y thu thanh la thiét bj dién tlr d€ thu séng radio, héi phuc ai tin hi¢u Am
thanh ban ddu va khuéch dai dén gia tri yéu cfu r6i dua ra loa.

Cic chi tiéu ki thuat clia may thu thanh gém :

— D¢ nhay 14 sic dién déng cim Wng nhod nhdt trén anten £, d€ médy thu
1am viéc binft thudng. Pon vi tinh 12 mV hay gV, hay dién truong E tai diém
dat mdy thu (n€u 13 anten pherit) don vi mV/m hay uV/m.

Nhitng mdy thu chdt lugng cao cé dé nhay E,=05uV+10uV.

Ngoai ra may con phii ¢ kha nang chon loc va nén tap am, tifc 1a ddm bao
ti s6 tin hiéu/ tap am (S/N). Dé thu 16t thi mic tin hiéu phai 16n hon mitc nhiéu
khoéng dudi 10 14n, tic 1 16n hon 20 dB.

~ D§ chon loc 13 kha ning chon loc cic tin hiéu cdn thu va loai trir cdc tin
hi¢u khong cdn thu va céc loai nhiéu tic dong vao anten. D9 chon loc duoc thyc

hién nhd cic mach cong hudng, phu thudc vao s6 lugng, chdt lvgng ciling nhu do
chinh x4c khi didu chinh.

" Thudng chia ra ¢ chon loc d6i véi cdc keénh 1an can, v6i tén s6 dnh va tn
s6 bing trung tén (nhiéu lot thing). -

= Ddi tén cita mdy thu d6 12 khoing tdn s8 ma m4y thu c6 thé diéu chinh dé

thu duge cdc séng phdt thanh v6i cdc chi tléu ki thuit yéu cﬁu M4y thu thudng
_ ¢6 nhing dai séng sau day

— Bing s6éng dai, LW 150kHz-408kHz (2000-735)m

— Bang sdong trung, MW 525 kHz - 1605 kHz (571 ~187)m

~Bing séng ngin, SW 4MHz-24MHz  (759-12,5)m chiara:
SW1 3,95 MHz - 7,95 MHz
SW2 8 MHz - 16 MHz
SW3 16 MHz -24 MHz
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~ Bing sng cuc ngdn FM 658 -73MHz (4,56 — 4.1 )m
va  875-104MHz (3,65-2.88)m
~Méo 1dn 5612 he 56 khuéch dai & nhifng tdn s6 khdc nhau & khéc nhau do

trong sd d8 c6 cac phan tir dién khzin'g (L, C). Méo tén s6 c6 th€ ddnh gid bing dic
tuyén tin s6. O cdc mdy thu diu bied AM dai tin am thanh chi vao khoang 40 Hz

dén 6000 Hz ; con & céc mdy thu diéu tdn FM dai tn c6 thé tir 30 Hz dén 15.000 Hz.

— Méo phi tuyén 1a do céc phén tif phi tuy&n trong so d6 gay ra va chi yéu &
cdc tdng khuéch dai tin hi¢u 16n nhv tdng khuéch dai cOng sudt am tdn, ching
dugc dinh gid bang ti s6 phan tram giéng nhu da trinh bay trong phin may ting
am. M4y thu thanh chat lugng cao ¢6 he s6 méo phi tuy&n nhoé hon 1%.

— Cong sudt ra 1a cong sudl tin hiéu 4m thanh dua ra loa, Tuy thude vio yéu
cdu va muc dich sir dung <6 thé tir vai chuc mW dén hang chuc W. Néu yeu cdu
¢Ong sudt 16n hon afta, phai cho qua méy ting 4m.

2.2. PHAN LOAI MAY THU THANH VA SO PO KHOI CUA MAY THU

Can cif vao cau tric sg d6, ¢6 thé chia m4y thu thanh ra céc loai sau :

— Mdy thu khuéch dai thing : tin hiéu cao 1dn tir anten dén tich séng duge
khuéch dai thing, khong qua déi tn. Tuy mdy don gidn nhumg chat luong khong
cao : ¢ chon loc kém, khéng én dinh va thu khong déng déu trong cd bang séng.

Vi vay hién nay hiu nhu khong ding mdy thu khuéch dai thing nira.

— May thu doi rdn : tin hiéu cao tin diéu che do anten thu dugc, duge khuéch
dai 1en va bién d6i thanh tdn s6 trung gian khong déi goi 12 trung tdn. Trung tdn
thudng duge chon th&p hon tin higu cao tdn, sau d6 qua mot vai ting khuéch dai
trung t4n r6i dva dén tdch séng, May thu d6i tdn c6 nhilng vu diém sau :

~ D¢ chon loc tin hieu cén thu cao, vi ngodi viec chon loc & mach vao, & bo
khuéch dai cao thn, cdn nhidu téng khuéch dai cong hudmg & tdn s& trung tdn
nifa. Do phay ciing ctio hon vi tdn s6 trung tdn th#p hon nén do khuéch dai c6
thé 161 hon. L - T : :
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Hink 2.1. So dé khoi mdy thu déi tén.
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—~ D¢ khuéch dai déng déu hon trong ca bang séng vi tdn s6 trung tdn tuong
ddi thap so v6i tin hi¢u cao tdn va khong déi khi tin hi¢u vao thay déi.

— Mach vao lam nhiém vu chon loc céc tin hiéu cdn thu va loai trir cdc tin
hi¢u khong cdn thu va cdc loai nhidu khéc nhes mach cong hudng, tdn s6 cong
hudng duge diéu chinh ding bing tan s6 tin hi¢u cdn thu f.

_ — Khuéch dai.cao tdn (mot s6 mdy khong cé tdng nay) lam nhi.em vu
khuéch dai tin hiéu didu ché& cao t4n.

— B0 déi tdn : gém mach dao dong ngoai sai v mach trn tdn, khi tron hai tin

s0 ngoai sai f,, vA tin hiéu cén thu Jo» dugce tin s6 trung gian hay trung tén ;

gifta tdn s6 ngoai sai va tin hiéu cdn thu ludn sai khic nhau ding moét trung tdn.

Ja = fus - fo = const

Khi tén s6 tin hiéu thay d6i it f5,,,., + fomac » thi tdn s6 ngoai sai ciing phai
bign d6i tl £ i < fusmar 9€ dAm bao cho Sy =const .

D6i v6i méy thu diéu bien (AM) Ju =465 kHz hay 455 kHz.
D6i v6i may thu diéu tdn (FM) £, =10,7 MHz.

— Khuéch dai trung tdn : ¢6 nhiem v khuéch dai tin hiéu trung tan dén mét
gid tri du 16n d€ dua vao tdch séng. Day 1a tdng khuéch dai chon loc, t4i 13 mach
cOng hudng c6 tdn s6 cOng hudng diing bing trung tdn va dam nhan nhiém vy
chon loc céc tdn s6 14n can, dai thong clia mach loc bing fy+ 10 kHz.

— Tidng tdch séng : c6 nhiém vu téch tin hiéu 4m t4n ra khoi tin hieu cao t4n
diéu ché, sau d6 dua vao khéi khuéch dai am tdn giéng nhu di xét & phan mdy
ting Am.

— Mdy thu diéu uf._n stereo :

_Hau hét cdc mdy thu hién dai déu c6 bang séng cuc ngédn didu tdn dé thu tin
higu stereo. Vi c6 mot s6 khdi c6 th€ ding chung nén ching c6 thé ghép chung
va thay d6i nh& chuyén mach bing co khi hay di¢n tir (hinh 2.2). '

N L Kénh FM : ’
Txrdai - Tach Giai | _
hf;f)h —=1 can |- 3:: sbng [~y mé Kh“:‘f?Ch
tin I kidai| qo LFM 3"9“‘*?1 dai
’ o
: K/dai I o [Tach B
B LCULY I e I 0L T._.. séng
vio tin tan _ AM .
Kénh AM '

L}

Hinh 2.2. So dd kh6i mdy thu FM-stereo.
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Méy thu c6 hai déu vao AM va FM, c6 hai kh6i di 4 rieng biet. Hai khei
khuéch dai trung tdn va am tdn duge ding chung. Dai tin cla bd khu&ch dai
trung tdn FM r&ng hon vi tdn s6 trung tdn duge chon 13 10,7 MHz.

— Téch séng tdn s& : nhim héi phuc tin hi¢u am tdn tir tin hieu FM, thudng
sir dung so dé‘tich séng ti 18, vi do nhay cao va giam dugc diéu bien ki sinh.

~ (Giai m3 stereo : sau tdch séng FM la mach giai ma nhim phuc héi lai tin
~ hiéu téng va hiéu hai kénh 13 R+L va R-L, r6i dura vaio ma tran, dé tao ra tin hiéu
hai kénh R va L riéng biet, rdi dua vao bo khuéch dai 4m t4n stereo hai kénh.

Néu thu tin hiéu mono : sau tich séng AM, tin hiéu 4m tin duge déng thoi
dua vao hai ddu vao ciia hai kénh khuéch dai am tdn.

2.3, MACH VAO

L4 mach dién méc gitta anten va tdng ddu tien cha mdy thu, véi nhiém vy
chu y€u 1a thu nhaa tin hiéu tir anten, chon loc cdc tin hiéu cdn thu, loai bo cic
loai nhiu, bdi vay day phai la mach cong hudng. Nhiing yeu cdu co ban d6i véi
mach vio :

— Hé s6 truyén dat phai 16n va it thay d6i trén toan bing séng :

Trong dé : U, 1a dién 4p dua dén tdng ddu ciia mdy thu ;

£4 14 stic dien dong cidm tng trén anten.

- Bam bao do chon loc : chon loc tdn s6 lan can, chon loc tdn s8 anh
(fa=1o+2fi) vachon loc tdn s6 lot thing.

— Dam bao d¢ méo tdn s6 cho phép va dai tén 1am VIEC tf  fo+ Finar -

‘Thuong sir dung céc rhach vao sau day : \
- —Mach vao ghép dién dung (hinh 2,3a) _

Anten duge néi v6i mach cong hudng qua dién duﬂg ghép Cgn - Mach cong
hudng gém mot tu bién ddi (ty xoay) C, mic song song v6i mot ty ban chudn _
(hay ty tinh chinh) va cuon day ,,tdn s6 cong hudng duge diéu chinh diing

bing tdn s6 tin hi¢u cdn thu f;, qua cudn ghép Ly, L5 tin higu duge dua vao
bazo tdng khué&ch dai cao tdn. :

D6i v6i cdc méy thu tranzito thudng chon trj s& Cer =5 +30pF.

Nhuge di€m ciia mach vio ghép dien dung I he s6 truyén dat khong déng
déu trén ca bang song, dac biet 1a & dau vi cubi bang (hinh 2.3b).
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~ Mach vdo ghép dién cdm véi anten (hinh 2.3 c). _
Tin hi¢u tir anten qua cudn ghép Lgj, cam iing sang mach cong hudng gém
cudn £, , tu bi€n d6i C, vi tu tinh chinh (7. Mach cong hudng duge diéu chinh
dé chon loc 14y tin higu cdn thu f; va cdm tng sang cuén L, d€ dua vao bazo

tang ddu. Hé s truyén dat clia mach vao ti. 1¢ v6i hé s6 phdm chét cha mach
cong hudng L.C. Mudn ting do nhay hay ting hé sd truyén dat thi phai tang
Lyva giam Ly, , nhung 1, ciing khong thé ting qué 16n vi dé 1a:a léch tn s6

cong hudng, nén thudng phai chon trung hoa gid tri giita £, v Lep .
Nhuge diém cia mach vao ghép dién cam véi anten 14 hé s truyén dat ddu
~bdng va cubi bang séng ciing khong dong déu (hinh 2.3 d). So véi mach ghép
di¢n dung, mach ndy ¢6 do chon loc cao hon va hé s& truyén dat d6ng déu hon
nén dugc dilng kha rong rai.
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Hinh 2.3. Mach vao nidy thu thanh :
a) ghép dién dung ; b) hé s6 truyén dar ;
c) ghép hdcdm;  d) hé s0 truyén dat.

-M ach ghép hon hop dién cdm - dién dung (hinh 2.4).
Day 1a mach déng thdi ghép v6i anten bing cé Cen VA Lgy,, do vy tan dung
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dugc cid hai wu di€m va bi triy dugc h¢ s§ truyén dat trong ca bang séng, nén
hé s truyén dat bing phing hon (dudng 3, hinh 2.4 b). ' B
P61 v6i cdc mdy thu c6 nhidu bing séng, khi chuyén bang séng phai thay
déi c& cudn cong hudng LC lin cudn cam iing L twong tng.
Mot s mdy thu chit lugng cao, mach vao con ¢6.them b loc khir nhiéu lot

thang, tifc cdc nhidu cé tin s§ bing trung tdn.

jr Ky

= /i

Hinh 2.4. Mach vao ghép hén hbfp ;
aj:0do ; b)hé s6 truyén dat.

2.4. MACH KHUECH PAI CAO TAN (KDCT)

B6 khuéch dai cao tédn ¢6 nhiém vy khué&ch dai tin hig¢u diéu ché cao tin dén
mot gid tri nhat dinh dé dua vio bo déi tdn.

Céc mach khuéch dai cao tdn ding tranzito ¢6 thé mdc theo so d6 emit
chung (EC) hay bazo chung (BC). Déi véi bing séng AM, KDCT thudng duge
mic theo so d6 EC dé tan dung d¢ khuéch dai, cdn khi 1am viec & tdn s6 rat cao
thudng méc theo so d6 BC, vi ¢6 tdn s& gi6i han cao hon.

T4ng KDCT c6 thé 1a tdng khuéch dai khong cong hudng : 1ai dién trg, dign
cam, tai R-L hay bién 4p, nhung thudng dung hon-c2 12 tii cong hudng tai tdn
s& tin hiéu nio do. '

Hink 2.54 12 téng khuéch dai tai dien trd. Day 1a b khuéch dai dai rong ¢6
h¢ s6 khuéch dai trong déi déng déu trong dai t4n rong tir vai chuc Hz dén vai
MHz, mach khéng c6 kha nang chon lgc tdn s6.

Dién trd tai thudng vao khoang vai k Q.
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Hinh 2.5b 12 mach KDCT ¢6 téi 14 cudn cim L méc n6i tiép v6i dien trd R.
, Khi tin s6 ting thi cim khdng X; ciing tang va h¢ s6 khué&ch dai ciing tang.
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Hinh 2.5. Mach khuéeh dai cao tdn -
a)tdi dién trd;  b) tdi dién tro —dién cdm R-L.

Nhung dugc sit dung rong rii hon ca 1a mach khuéch dai cong hudng, & day
mach didm nhan ca nhiém vu khuéch dai tin hiéu va chon loc tdn s6.
Tai cita tdng KDCT c6 thé dung mach cong hudng don hay cong huéng kép,
tan 56 cong hudng c6 thé 6 dinh hodc di€u chinh dugc, c6 thé mic tryc tiép hay
‘mdc bién 4p. _
Hinh 2.6 1a so d6 KDCT ding mach cong huéng don. Téi la khung cong
“hudng L,C, cyc colecto chi mic véi mot phin clta cudn L;. Tai tdn s6 cong
hudng fy, he s6 khuéch dai 16n nh4t, khi 1&ch ra khdi tdn s6 cong hudng, hé s6

khu&ch dai gidm. B&i vay mach ¢6 tinh chat chon loc d6i v6i tdn s6 tin hiéu cén -
thu va loai trir cdc tdn s6 va loai nhidu khic.

Ko

w f ki

Hinh 2.6.RMgr:k khuéch dai cao tdn céng hudng :
a)sods ; b)ddc myén cong huong.
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Trong céc ki€u ghép tdng thi ghép bi&n 4p 12 phd bién hon ca vl né c6 kha
ning ph6i hop trd khdng. Tdng méc EC ¢6 trd khing vao nhd, khoang vai tram 2
dén 1k Q, trd khing ra khoang vai k Q. Khi mic v6i mach cong hudng thi hé s6
phdm chat cha mach cong hudng bi suy gidm. K€t qua 12 hé s6 khuéch dai cling
giam theo.

Néu tAng mic theo so d6 BC thi tré khéng ra 16n, ¢6 thé méc song song véi
mach c¢ong hudng, nhung néu néi vi ddu vio tdng sau ¢ trd khang nhd s&€ anh
hudng dén hé s6 khuéch dai. Bai vay cyc colecto chi méc voi mot phén cudn cam.

Vi bo KDCT 1am viéc & mot dai tdn rong nén rat khé dam bao dugc hé sé
khuéch dai d6ng déu, nhat 12 v6i cdc mach c6 tai cong hudng.

'i'rong cic haéy thu ch4t lugng cao, thudng dang bo KDCT ¢6 mach cong
hudng diéu chinh lién tyc, tdn s& cong hudng duge diéu chinh déng bo vdi tin
s6 tin hiéu cdp thu & mach vao nhd hai tu xoay déng truc (hinh 2.7). '

3 bang séng 1, chuyén mach KjK,K3, n6i v6i vi tri 1, mach cong hudng
gém tu Cy; mic song song véi L; vd G,. Tdi cha tﬁng KDCT 1a mach cong
- hudng Cx, méc song song v6i Ls va Gj.

( bang séng 2, chuyén mach K1K2K3 néi v&i vi tei 2, mach vao cong

huémg gém Cyy, L3, con tai cong hudng cia KDCT 1a Cy,, L;. Tu xoay
Cx1, Cxz dugc gén dbng truc.

Hinh 2.7. Mach KDCT cdng huong kép.

Bo KDCT lam viéc & tdn s6 cao, ddu vao va ddu ra déu 13 khung cong huong
nén dé gy ra tu kich ; nguyen nhan 13 do ghép ki sinh gita ddu ra va ddu vao.
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D¢ tdng lam viéc én djnh thudng diing cic bién phdp sau ;
— Gidm h¢ s& khuéch dai cia ting
S

K <K, 1=1(0,4+0,6 '
max o.d { ) I fOch

Trong dé: K,,,,. 1ahé s6 khuéch dai 16n nh4t ;
K4 lahg sd khuéch dai 6n dinh;
S hé dén cta tranzito ;
Cep  dién dung tap tén gitta C va B cia tranzito, pF ;
fo tdn s6 1am viéc kHz.
— Ding mach héi tiép am, vi du mic vio emitoy mot dién trd Ry

— Mic thém moét dién & ndgj ti€p vdi cyc colecto hay mot dién trd song
song véi mach cong hudng.

— Sir dung so dé catcdt 13 so d6 ¢6 tdn 5§ gidi han cao va dé dn dinh tot.

2.5. MACH POI TAN
Mach déi tdn 12 mach bign déi cic dao dong cao tan diéu ché& thanh céc dao
dong & tdn 5§ thap hon va khong déi goi 1a trung tan.

Dang cia tin hiéu diéu ché sau khi déi t4n khong thay ddi ma chi thay déi
(glam) tdn s¢ séng mang. :

Mach ddi tdn gém hai phén tao dao dong ngoai sai va tron tin. So d6 khéi
dugc mé t4 nhu hinh 2.8.

Li thuyét di ching minh ring néu cong (trén) hai dao dong & hai tén s6 f|
va f, trén mét phén tir phi tuyén (di6t hay tranzito) thi s& nhan duge & ddu ra

Ben do Bién dé
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Hinh 2.8. S0 d3 khéi d6i tdn.



ngodi thanh phdn f; va f cdn o6 cic tdn s6 téng va hieu f; + f; va f — fo.
Néu ding mach loc cong hudng 6 thé d& dang 14y dugc tin higu c6 tinsé fi— f;.
Can ctf vao sg dé cd thé viét
fus—fo=Ttu

Pé€ trung t4n c6 dinh khi tdn s6 tin hiéu f, thay ddi thi tdn s6 ngoai sai fy;
cling phai thay d6i tuong ting, diéu ndy dugc thuc hién nhd cdc tu xoay dong
truc trong mach vao va mach ngoai sai.

O cic may thu didu bien f, = 465 kHz hodc 455 kHz va chon f,; > fo, Vi
khi d6 hé s& biang séng s€ nhd hon va khoang bi€n thién clia tu xoay trong
mach dao dong ngoai sai cing nhoé hon. Nguge lai, & bang séng cuc ngin,
thudng chon f, > fo vitdn s6 lam vigc rdt cao va trung tdn 1a 10,7 MHz, cho
nén ding f,, nhd hon tin s6 tin hiéu f; mot trung tdn, c6t dé tang do 6n dinh.

C6 hai mach déi tdn thong dung a loai dung mot tranzito, vira lam nhiém

vu tao dao dong ngoai sai vira tron tdn, va loai dung hai tranzito riéng biét cho
hai nhiém vu trén. :

Mach dao dong ngoai sai thuong dung khung céng hudng L C.
C6 thé méc theo cdc so dd : ba di€m dién cam, ba diém dién dung hay ghép
bién dp cong hudng.

. .. . 1 .
Tin 6 dao dong ngoai sai duge xdc dinh =——___, Hz, vad€tha
dng ngoa : i f;,_s AIVIC y

déi f, thudmg ding tu bién déi.
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Hinh 2.9. Mach tron 1dn ditng mot tranzito.
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C6 hai cdch tron tin higu va ngoai sai r8i da¢ vao bazo — emito clia tranzito :

— Di¢n 4p tin hiéu dua vao bazo, cdn dao dong ngoai sai dwa vio emito ;

— Dién 4p tin hiu va ngoai sai déng thoi duge dua vao bazo chia tranzito.

Tranzito 7} vita Iam nhi¢m vu dao dong, vita tron tin. Dién 4p tin hieu dwa
vao bazo, dién 4p ngoai sai dua vio emito. Khi tao dao dong thi Cy ndi mass
(mét) vd T} méc theo so dé BC. Dién ép‘ dao dong ngoai sai dugc tao bdi khung
cong hudng Ly, G, Cx, mot phdn cién L, dua vé emito qua C, dé tao héi
ti€p duong va ciing 14 dién 4p € tron tan. :

Khi 1m nhiém vu trén tdn thi 7} mic theo so dé EC, emito n6i v6i mass
quaty C; vacuon Ly.

Pién 4p dat vio cuc B-E cha T; 12 téng dién 4p tin hiéu trén Ly vadién dp
dao dong ngoai sai dit vao Ry. Téi cla 7 13 mach cong hudng, tin s6 cong
huémg dugc didu chinh ding bing tdn s6 trung t4n.

_ ~ Nhuge diém clia mach nay 12 do én dinh kém, d0 khuéch dai khéng cao, vi
tranzito phdi Jam viéc & hai ch€ d¢ — tron tdn va dao dong.

— Mach d6i tdn diing hai tranzito (hinh 2.10), 7} 1am nhiém vu trén tdn, T
lam nhiém vu dao ddng ngoai sai.

Hinh 2.10. Mach ddi tén ding hai tranzito.

34



~ Dién 4p tin hiéu cao tin duge loc bdi mach cong hubng G, va cim ing

qua cudn ghép I, , va dao ddng ngoai sai (cam Ung trén cuén L) déu dugc dat
vao bazo clia 7j.

T} 1am nhiém vu trén tdn va qua mach loc ¢ong hudng CsLg 14y ra tin hiéu
trung tdn réi qua cuédn ghép dva dén tdng sau.

Trong thuc 1€ ciing thudng ding tdng déi tdn hai tranzito, dao dong ngoai
sai dua vé emito, cdn tin hiéu cao tdn dua vao bazo cita tranzito tron t4n,

Tranzito trén tdn vira cdn doan cong cha dic tuyén dé trén hai tdn s§ vira cdn dat
duye hé s6 khuéch dai I6n nhat, vi vAy vigc chon diém Iim viéc o6 ¢ nghia quan trong,

Dong colecto I, chon trong khodng (0,4 + 0,7) mA, néu 16n hon tic dung
tron tdn s& kém, cdn néu nhé hon thy h¢ s6 khuéch dai lai giam.

Trong mdy thu ddi tdn, khi tin hi¢u cao t4n thay déi tir Jomax + fomin thi
dao déng ngoai sai cling phéi thay déi tuong UG 0 frooms *+ frsmin -

. pé diéu chinh thuan lgi va dé dang, ngudi ta diing tu xoay d6ng truc hai ngan, va
muén dim bdo déng chudn thi h¢ 56 trim bang ciia mach ngoai sai phai nhd hon
mach vao. Do d6 néu ding ha W xoay nthu nhau thi phdi ding tu tinh chinh C7 mic
song song vai khung cong hudng ngoai sai dé diéu chinh & d4u bing séng (}'0 max)
va tu bt Cy méc né6i ti€p v6i tu xoay d8 diéu chinh & cudi bang SONE ( fomin) -

DéE ¢6 d6 nhay dong déu, thudng phai diéu chinh & ba diém - ddu, cusi va
giifa bang séng.

Céc mdy thu hién dai thudng ding met IC dé thuc hién cic chic ning
KDCT, tao dao dong ngoai sai, trén va déi tn.

Hinh 2.11 la IC CA-3005 ]am nhiém vu khuéch dai cao t4n, tao dao déng

180ai sai va trén tdn & bang séng cuc ngin FM.

749V
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 Hink 2.11. Mach dao dong, tron tén ding IC CA-3005.
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Tin hiéu cén thu dua vao chan 3, dugc khu&ch dai 1én va duoc dua vao tron
v6i dao dong ngoai sai. Viéc tao dao dong ngoai sai duge thyc hién nhd héi tiép
tir chan 10 vé chan 1 qua tu 5pF. Pién 4p tdn s6 trung gian 10,7 MHz duge tich
ra nh¢ bY loc trung tdn. Chan | mdc khung cong hudmg néi ti€p duge diéu
chinh & tdn s6 diing bing trung tin d& nén céc nhidu lot thing.
~ He s8 khuéch dai cong sudt 15 dB; cdc mdy thu c6 khéi séng cyvc ngan ldp
IC CA-3005 ¢6 do nhay khoang 10 2V ; ¢ s6 S/N = 30 dB.

2.6. KHOI KHUECH PAI TRUNG TAN (KPTT)

Khéi khué&ch dai trung tdn 12 khéi khuéch dai cong hudng cé nhiém vu
khuéch dai trung tdn dé€n mic dit 1Gn dé dua vao bo téch séng ; bo KDTT quyét
dinh 46 chon loc, do nhay clia mdy thu.

Néu dang tranzito ri rac kh6i trung tdn ¢6 thé c6 1,2 hay 3 ting, con
ding IC thi khuéch dai trung tdn thudng b6 i ciing vdi tich séng trong mot IC.
Mach khuéch dai trung tdn thudng ding cdc loai so do sau :

— Loai khuéch dai trunz tdn cong hudng (cong hudng don va cong hudng kép).
— Loai khué&ch dai trung tdn cé bo loc tap trung.
Hinh 2.12 14 mach khuéch dai dung mach cong huéng don.

by)

Hinh 2.12. Mach KDTT cfng hidng don.
Nhié¢m vy va tac dung céc linh kién :
Ry, R, — tao thién 4p cho tranzito T, €} — ngén mach cao tén.
Ly,C4 - la 1di cOng hudng ci'la-T, tan s6 cOng hudng bang f, .
Ry —1a dién tr§ 8n dinh emito, C3- 12 ty thodt cao tén (xoay chiéu).
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Tai tén s& cong hudng, tr& khang cla khung cong hudng 16n nh4t va dien 4p
ra ciing 16n nhélt, & nhing (dn s6 ngoii tin so Sy hé s6 khuéch dai giam dén
(hinh 2.12b). |

Uu di€m : hé s6 khuéch dai 16n, d6 chon loc cdc tdn s6 1an c4n kha cao.

Nhuoe diém : dii thong tuong d6i hep va do trung thuc khong cao.

Mu6n tang d¢ nhay clia mdy thu phai_ting h¢ s& khuéch dai céc tdng
KDTT, khi d6 c6 thé xay ra tu kich.

D€ han ché wr kich, sit dung mach trung hoa dé khir héi ti€p ki sinh, bing
cdch dua mot dién 4p hdi ti€p 4m c6 bién dg bang bién do dién 4p ki sinh 1ir ddu
ra vé ddu vioqua ty C,.

Hinh 2.13 12 mach KDTT diing mach cong hudng kép.Tai clia tdng 12 mach
cong hutng kép gém LyC, va L4Cy duoc ghép hé cam.

S+E
("“

. ] Dén wng suu K
i
'L, | ¢

Ju

-

Hinh 2.13. Mach KDTT diing céng hdng kép (a) v ddc tuyén (b).

Cuc colecta chi ghép v6i mot phin cudn L3 va cling chi 14y mot phén dien
dp dua sang tdng sau. Khi ghép hai mach cong huémg v6i nhau, dic tuyén hai
mach cong hudng c6 dang nhu hinh 2.13b, 15 rang dai thong rong hon va do
chon loc cao hon. D€ ting he¢ s6 khuéch dai va do 6n dinh, ding mach trung hoa
Cs hoi ti€p tin hiéu tir colecto vé bazo dé triét tien dao dong ki sinh.

Trong mot s6 may thu, bo KDTT con sir dung mach cong hudng cé tham s§
tap trung goi tét 12 b loc tap trung (hinh 2.14).

B0 loc tap trung thudng duge méc & ddu vao tdng khusch dai trung tin ddu
tién, tifc 1 ti cla b6 déi tin. Day 1a ba mach loc don duge ghép lai v6i nhau.
Céc ty Cy,Cs 12 tu ghép ngodi, tri s6 khoang 10pF + 15pF ; cic wy C1CC,
khoang 1200pF + 1800pF.
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Hinh 2.14. Bé KDTTr d:?ng_ bé loc tdp trung.

Tang khuéch dai T 1a tdng khuéch dai dién 1r0, tdi 1a Ry. Do day 13 tdng
khong céng hudng, nén ting sau phai 13 tdng cong hudng.

Gén day con dung bo loc g6m 4p dién, ¢6 kich thudc nhd, hé s& phdm chat
cao hon. By loc 1am viéc dua trén hiéu tng ap dién : khi dat dién 4p c6 tdn s8
ding bang tdn s6 cong hudng rieng ciia g6m &p dién thi nang lugng sé tao ra
bi€n dang co hoc va truyén tir diu dén cu6i bo loc, & ddu ra lai bién déi nguoc
lai thanh cic dao dong dien.

» M®i b0 loc g6m 4p dién t6n tai mot tdn s6 cOng hudng rieng, phu thudc vao
kich thudc va ban chat loai vat li¢u g6m dé.

(Dén IF-AMP)

Bl

| Tl ] o1 LN ."-..i [
PR : i
. . i
5t

G R et
@) K higu ;.. b)ddc rwyén ird khdng giabg Joe darws ;. ¢) so d6 mach cong hiing
~ g0m. dp dign ba cwc 'm_mug-mdwmmwch PC-IOW.
B loc g6m-éip di¢n khi ding cho trung tdn c6 tin's6 cong hudng tai 465 kHz,
gi6ng nhe mach cong hwimg kép. -~ =~ S
Vi du thong s6 ciia b0 Ioc ba circ 3L 465 : thn s6 cong hubng f, = 465 kHz,
dai thong 11 kHz, t6n hao tin hi¢u khong déng ke, '

<

Mix out Lo
FM/AM IF AN 7222N
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-
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2.7. MACH TACH SONG

Mach téch s6ng hay mach gii diéu ché 1a mach tich tin hieu am tAn khoi
tin hi¢u diéu ch& va héi phuc lai tin hi¢u am t4n ban d4u, nhu trudc khi dwa vao
diéu ch€ & m4y ph4t.

Phu thu¢c vao phuong thuc diéu ch€ co hai loai mach tdch séng la tich
séng tin hiéu didu bien (tich séng bién do) va tach séng tin higu di€u tdn (téch
séng tdn s8).

2.7.1. Téch séng bién do

Mach téch séng bién d6 don gian va thudng ding nhét 1a tich séng didt.
Néu diét méc néi tidp voi dien trd tai goi la tich séng ndi tiép, con néu didt méc
song song vdi tii goi 1a tach séng song song. Mach tich séng song song dugc
diing trong trudng hop cin ngan thanh phdn mot chiéu véi tdng trung tdn.
Nhung ¢dc mdy thu thudng ding hon 1a mach tich séng n6i tiép (hinh 2.16)..

U,

Ty {4 phing
oy nap

a} . b)

H inh 2.16. Mach ufch sdng nd" né’p dllng didt ( a) va dang tin hiéu ém tdn (b).

Nguyén lf tz‘ich sépg : gia sir tin hleu cao tﬁn diéu ch& cdm Ung sang cudn
L, ¢6 cue tinh wong nhu trong hlnh vé, d16t thOng vd ddng dién nap cho tu

C; . Dén nira chu Kl say, cyc tinh dlen &p dadi ngm;&c lax, di6t D tét va ty C phéng
dién qua R;. Qué trinh cif tle'p dién lien tuc. tu C sau khl ngp lai phéng va trén.
tai R, 14y ra duge di¢n 4p c6 dang g&n glb’ng nhu dutmg bao tin lneu diéu ché
cao tdn ~ d6 chinh 1a tin hiéu 4m tén .

Thyc t€ séng cao tdn cé chu ki rat ng:‘m nén dudng phéng nap cl'la tu gdn
tring v6i dudmg bao.

Dong dién sau tich s6ng gém ba thanh phén :
~ — Phin cao tdn ngén mach qua tu C; xu6ng dat.
— Phén dién 4p sut trén R,, qua ty Cy 14y ra tin hi¢u 4m tdn.
— Thanh phdn mot chiéu s& dugc dua vé mach ty dong diéu chinh h¢ s6
khpéch dai (TPK). '
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— D€ dam bio tach séng t6t phai chon tri s6 clia C; va R, thich hgp sao cho
d6i v6i cao tdn dung khdng C, rdt nhd so v6i R; cdn d6i v6i &m tdn thi trd
khdng C, rdt16n so v&i R,.

Thudng thl R, chon khodng (5+10) k2 cdn tu C, tir 0,005 dén 0,02 |.1F

Didt tach séng chon loai ¢é dién tré thuan nhd, dién trd nguge 16n. Vé
nguyén 1i tich séng, di6t ¢4 thé mic theo chiéu bat ki, nhimg né c6 quan hé t6i
dién 4p dua vé ting TDK, nén khi thay di6t cin luu ¥ han ding chiéu nhu
nguyén ban.

Trong mot s6 mdy thu

gE

l con sir dung mach tich séng
o= R T ding tranzito (hinh 2.17).
L] R Viéc tdch séng dugce thye hién

nhd doan cong diac tuyén

—K vao clia tranzito. Thudng thi

diém 1am viéc duogc chon &
1, ché cong nhit cia dac tuyén,
muén vay thién dp Upg chi

R, " vao khoang 0,05 +0,1V.
I Tai cua tdng tdch song
Ia R,, tu C3 12 tu thodt cao

tin. Bo tich séng ding
tranzito ¢6 wu diém : vira tdch séng vira ¢6 tdc dung khuéch dai tin hiéu ; ch€ d§
tach séng tuy€n tinh hon nén dién 4p vao di 16n khoing trén 0,2V.

Nhung mach tich séng tranzito c6 nhuge diém 12 dién tr& vao nhd vi day
chinh 13 dién trd vio clia tranzito ludng cyc, méo phi tuy&n khé 1én.

2.7.2. Mach téch séng tin hiéu diéu tin (tich séng tdn s6)

Trong cdc mdy thu FM, tfn hiéu sau khuéch dai trung tdn c6 bién do gén
nhu khong d6i, con tdn s6 cao tdn khi bién thién theo tin hiéu am thanh, d6 13
tin hiéu diéu tin.

Nhiém vu cla mach téch séng tdn s6 12 héi phuc lai tin hiéu Am tin t tin
hiéu diéu t4n ; tic 13 trude hét bi€n sy bin thién vé& tdn s6 thanh bi&n thien vé
bién 40 sau dé6 t4ch séng bién do nhés diSt hay tranzito.

D¢ tich séng dléu tdn c6 thé sir dung c&c mach tich sdng sau ;
— Mach tich séng 14n s6 dung mach cong hudng léch.

— Mach tdch séng tdn s6 ding mach cong hudng kép.

— Mach tdch séng tan s6 dung mach léch cong huéng kép.

" Hinh 2.17. Mach idch séng diing tranzito.
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— Mach tich song T
i s6.

Ba loai ddu c6 mot .: l I .

s6 nhugc di€m : phy ‘:1- [ G ' oy
méo phi tuyén 16n, dien : "
dp sau tich s6ng chju L. T G —l—‘isz R.J_JVJ
dnh hudng cia bien do _

nén truéc d6 phii cé
mach han bién. Nén hiu
hét cdc mdy thu hién
dai déu sir dyng mach
tdch soéng loai thi 4, d¢6
la mach tich séng 1 6. Hinh 2.18. Mach tich séng i 56.

Tin hiéu diéu tdn duoe bien d6; sang cudn Ly tao ra hai dien 4p bang nhau
nhimg nguoce chidu : U, =-U, hai di6t Dy va D, mic noi ti€p ngugc chidu,
dong qua Dy v Dy nap cho ty Cs (tri s8 khodng 10uF) nen dién 4p trén Cs 1a
Up ¢6 thé coi nhu khong déi ; dien try R=R ;Cy=c,.

Dién dp trén cuon L, bing di¢n 4p Uy vi duoc ghép qua Cop -

Di¢n 4p dat vao Dy Ia Up, =, + U

Dien dp dat vao D, 1a U, = v, - U

Tiép dén 12 qud trinh téch s6ng bien do : Up, duge tich song boi Dy, Up,

dugc tich séng bsi béi D, ; C;, Ry 1a tai téch séng Dy ; C,, R, 1A tii tdch
séng D, . ' '

Tir so d6 thdy ring - _ .
Us=Us ~Up Wi UR.#%—’;?-_E'&%&
nén ‘ US =USI—USI-;USZ=USI ;USZ

- Ciing nhan va chia ci tir va miu véi : _
Usn+Usy s wy YsttUs Uy

2 2 2
Usi _,
Taduge: U, =lg =gﬂ- Usa
2 Us +1
Usa

4]



Khi tdn 6 tin hi¢u vio thay déi thi Ug, va Ugy bi€n thien theo vd U, ciing
thay déi theo tdn 6, d6 chinh 1 tich séng tdn s6. Nhmg dien dp ra chi phu
thudce vao ti s6 gilta Uy va Ug, chitkhong phy thugc vao bién d¢ cia chiing.

Néu USI=USZI thi Ur:O

USI>USZ thi U-f>0
USI<USQ thi U,{O

Trong cdc tmdy thu ding IC, mach tdch séng AM va FM dugc b8 tri trong
mot IC, .

Vidu: IC TA7640AP dung trong miay HITACHI TRK-W530W (hinh 2.26).

Uu diém : mach vira tich séng tan s& vira han bién, nén phia trurde khong
cdn tdng han bién.

2.8. MACH TU PONG PIEU CHINH HE S6 KHUECH PAI (TPK)

Do nhi€u nguyén nhan ma tin hiéu do m4y thu duge c6 thé khong déu nhau,
lic manh lic y&u, diéu d6 din d&n 4m luong thay déi lic to liic nhd.

D¢ han ché hien tuong trén, giif cho mic am lugng khong déi, khi tin hieu
vao thay déi trong mét pham vi rong, trong m4y thu déi t4n c6 mach tr dong
di€u chinh h¢ s& khuéch dai clia mot s& tdng khuéch dai cao tdn va trung tdn goi
la mach TDK. Mach ndy hoat déng theo nguyén li ty dong diéu chinh heé s6
khuéch dai sao cho khi tin higu vao y&u thi hé s6 khué&ch dai tang 1én, khi tin
hi¢u vao manh thi he s6 khuéch dai gidm di (hink 2.19).

Hinh 2.19. Mach TPK don gidn.
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- Khi chua ¢6 tin hiéu, thién 4p cdp cho 11 12 do phan 4p R, R; tao ra. Kh;
¢6 tin hiéu vao, & ddu ra ciia tich s6ng c6 dién ap mot chidu, 1ao ra sut 4p trén
R, cyc + dat vio bazo T) quacudn L,, s& lam giam thién 4p 4m va gidm hé so
khuéch dai clia t4ng.

Tin hi¢u cang 16n thi dién dp duong dua vé cang ting va thién dp am dat
vao bazo cang gidm. Nguoc lai néu tin hig¢u yé&u thi thign dp 4m tang lén va he
s6 khuéch dai tang. '

Néu sau tich song 1a dien dp 4m thi dién 4p diéu khién duoe dua vio emito,
ho3c ding tranzito nguge N—P-N va qud trinh dicu khién ciing tuong ty nhur trén.

Mach TDK nay don gian nhung ¢6 nhuoc diém 1 khi thay ddi thién 4p thi
dié€m 1am viec ciing thay déi theo nén dé gay méo tin hiéu.

D¢ diéu khién mét cich hiéu qué khi tin hieu vao qué 16a ¢6 thé diing mach
TDK tang cuding hay phan dong bang dist (hinh 2.20)

L

| Hink 2.20. Mach TDK tang cueomg. o |

Tranzito T Ia KDTT déu fien sau b6 ddi 14n. Di6t D duge méc gida didm A
vd B d€ 1am nhiem vy phan ddng. Khi chua ¢ tin hi¢u, mach duge diéu chinh
sao cho dién th€ diém B duong hon diém A, di6t D tét, mach cong huémg Z,C,
1am viéc binh thudmg, khong bi phan dong. = L

Khi tin hiéu vio i6n, dién dp TDK (diém C) tl sau tdch s6éng dua vé€ 1am
gidm thién 4p ciia T, dong I gidm va dién th&'1ai B gidm di. Ket qua 13 U A >
Up. di6t D thong va mach cong hudng coi nhy duge mic song song vdi dién try
thuan (trj s6 nho) ciia D. Két qua I3 he s6 khuéch dai K gidm di, dién 4p tin hieu
cang lén tdc dyng ciia TDK cang manh. -

= Mach diéu chinh 4m lwong, am séc (EQ) va b9 khuéch dai am t4n.

Nhitng mach nay trong mdy thu ciing giéng nhu trong méy ting 4m va di
dugc trinh bay trong chuong 1. _
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2:9. MAY THU FM - STEREO

DE phat tin hiéu 4m thanh stereo hai kénh phai (R) va trdi (L) trén séng
phat thanh FM, hién tén tai hai hé th&ng chinh Ia :

~ H¢ théng phdt thanh stereo theo phuong phép diéu ché phan cuc (tiéu

chudn GIRT).

— He théng phat thanh stereo theo phuong phdp tin higu l4i (tiéu chudn FCC).

Dugc sit dung rong réi tren the gisi va dang ding & Viét Nam 1a he théng tin
hiéu l41. & phia may ph4t (hinh 2.21) truéc hét tin hiéu kenh R va L duge dua vao
ma trdn d€ tao thanh tin hiéu t8ng R+L va higu R— L. Tin hiéu R+L duge dua
dén bo tron, tin hieu R-L duge dua vio mach diéu bién can bing (diéu ché vdng)

boi tdn s6 séng mang phu 38 kHz, r6i dugc dua dén bo tron véi tin hieu R+L.

I 1H+],

M Day
" - +
CR-TL e )
triitn — Mach
e Bidu G
I _I_.. Lién wune
can
bang
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MNhan .
doi song
19kHz
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M
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Hinh 2.21. o) So d6 khoi mdy phdr thanh stereo ;
b} phd tin hiéu sterea.

L
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Hinh 2.22, So d6 khoi mdy thu thanh FM stereo.
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V1 diéu ch€ can bing di mét tiéu tdn s6 séng mang phy 38 kHz nén phai
tron tin hiéu 141 19 kHz vao hai tin hiéu trén r6i dua vio mdy phat FM .

Hinh 2.22 14 so d6 kh&i mdy thu FM stereo. Khdi KDCT, déi tin va trung
tdn giéng nhr mdy thu théng thudng. Sau tich song FM nhan duge tin hiéu
stereo gém ba thanh phdn : R+L tdch ra nhd b6 loc thong thap, thanh phdn R-L
di diéu bien & tdn s6 séng mang 38 kHz va tin hiéu l4i tdn s6 19 kHz. Mach héi
phuc lai tin hiéu R-L gém : b6 dao déng VCO 76 kHz duogc diéu khién bai tin
s6 tin hiéu 14i 19 kHz. Dao déng 76 kHz sau khi chia doi duge dua vao mach
tdch séng can bang, ddu ra téch séng 1a tin hiéu R-L. Hai tin hieu R+L va R-L
duge dua vao ma tran (mach + va ~) dé (ao ra tin hiéu R va L va dua vio haj
kénh khuéch dai am vdn.

Trong céc mdy thu hi¢n dai, mach héi phuc tin hiéu R+L va R- L dugc thuc
hién gon trong mot IC. Vi du : IC TA 7343 AF treng may thu Hitachi TRK
W530 W (hinh 2.26). :

2.10. NHOUNG HUHONG THUONG GAP, CACH PHAT HIEN VA KHAC PHUC

2.10.1. Céac phuong phap phat hién ha héng

- Khi may thu bi hong, diéu quan trong 12 phét hién ra kh6i hong va linh kién
héng. C6 nhing hu héng don gidn sau khi phdt hien va thay thé 13 médy hoat
ddéng binh thudng, cé loai hu héng thude vé chét luong khic phuc khé hon va
doi khi phai cé thi€t bi chuyén ding dé diéu chinh méi dat két qui. C6 ba céch
kiém tra va phit hién chd hong.

a} Kiém tra so bé 1 kiém tra mot cich tdng quét khong cin mét dung cu do
ludng nao ca, bao gém kiém tra ngudi va kiém tra khi c6 dién.

+ Kiém tra ngudi : khong cép dien cho mdy thu, md may va quan sat ki tir
phin loa ngugc vé anten xem c6 biéu hién ndo b4t thudng khOng nhu : day bi
dit, chan cic linh kién nhu di¢n trd, ty dién, chan tranzito, IC bj ri, gdy, c4c m6i
han cé bi bong hay ti€p xic kém khong, cdc dién tré va tu dién bén ngoai cé
biéu hién khéc thudmg khong : ching han nhv dién trd bj chdy den, kiém tra
mach in xem c6 chd ndo bj i, dt, h& mach khong. N&u nghi ti€p xic kém hay
chép, 16t nhat 1a diing c4i kep lay nhe céc linh kien d€ kiém tra do tlé’p xdc, ho
mach hay chap sang linh kién khiéc.

Vi cdc linh kién rdt nhdé va b8 tri sdt nhau nén viéc kiém tra trén phai hét
sitc nhe nhang, than trong trdnh gay hu hdng thém. Nhidu khi chi kiém tra ngudi
d2 phét hién ra h hong, chi cdn khic phuc 12 méy di c6 thé lam viéc binh thudmg.

Néu khong th&y biéu hién hu hong nao thi ta c6 thé déng dién.

+ Kiém tra khi c6 dién : sau khi déng dién, bat cong téc ngubn phéi quan
st xem c6 hién tuong nio bat thudng khong nhu b6c khéi, dinh lia : dtmg tay
kiém tra xem c6 linh ki¢n nao bj néng qué khOng
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DE phét hi¢n ra cic kh6i va cdc tdng hu hdng, cdn ti€n hanh kiém tra tir loa
va tir tAng cudi nguge vé tdng ddu.

— Néu loa con t6t thi khi bat cong tic dién phai cé ti€ng kéu & loa. Sau d6
cdm vao phén kim loai clia tuSc-no-vit 14n lugt g6 nhe vio bazd cha tranzito
tdng cong sudt, tdng kich thich va cdc tdng khuéch dai di¢én 4p trong khéi
khuéch dai am tdn, néu c6 ti€ng 0 & loa 1a tdng d6 con lam viéc binh thudng,
néu ting nao khong c6 ti€ng 1 & loa thi tAng d6 bi hong. D€ phdt hién linh kién
héng, phai ti€n hanh do va kiém tra (s& trinh bay & phén sau).

bdi v6i IC khuéch dai cong sudt, ciing cé thé 4p dung cdch nay dé can
nhiéu vao ddu vao, khong nén gd tryc tiép vao chan IC vi chiing rat manh va sit
nhau, rdt dé va cham, chap mach. Khi can nhiéu vao ddu vio b khuéch dai IC
cdn than trong vi IC ¢6 d9 khuéch dai 16n, rdt dé bi ty kich. Néu khong ¢6 ti€ng -
U & loa 1a kh6i khuéch dai ding IC hong. Mu6n biét chinh x4c¢ IC hdng hay cdc .
mach ngoai héng phii do dac, kiém tra va loai trir trudc khi quyét dinh thdo va
thay thé€ IC.

Khi g6 vao tdng tdch séng thi ti€ng & loa rdt nhd hoic khé nghe thdy. Diéu
dé khong c6 nghia 1a tich séng hong vi cudn thit c&p clia trung tdn cudi cling
cudn rat it vdng, dién trd ra nho.

Vd&i khéi khuéch dai trung-tén ta ciing ki€m tra tuong ty. Khi g6 vio bazo
tdng KDTT trudc bao gid tiéng & loa ciing to hon tdng sau, ting nio loa khong
kéu hodc nho hon tdng sau 12 tdng d6 c6 thé bi hong.

bé ki€m tra bo déi tdn c6 thé ddng tuSc—no—vit, tay cAm vao phén kim loai,
quét nhe vao hai phién tinh clia ty xoay déng tryc, n€u déu cé ti€ng dip ra loa
thl tdng d6i tdn 1Am viéc binh thudng. Néu g& vao phi¢n tinh ciia ty dao dong
ngoai sai ' ma khong c6 né‘ng dzip lai & loa thi tdng dao dong ngoai sai ¢6 thé bi
hong.

'Néu gd vao anten ‘hay 18 cém anten ma c6 ti€ng d4p sot soat & loa thi coi nhu
" mdy 44 thong mack, cdc tﬂhg lam vi¢c binh thll’bng va di 6 thé thu duge di.l

Phén kiém tta trén . chl xéc dmh :gm céch sa bo dm;ﬁc tinh trang 1am vitc va
chc kh6i hu hong, chi chua xéc dinh'duge nguyén nhan cy thé, chua biét duoe
phdn tir ndo hu héng. cling nhu chura bi€t duge cdc thong s6 vé ddng dién va
dién 4p... Mudn x4c dink duge chinh xdc hon phai ti€n hanh do dac, don glan
nhit 12 ding d6ng hd van niing.

“b) Phuong phdp xdc d_mh hu hdng béng cdch do dién dp va dong dién
- Tru6c hét ding déng hé van ning do dién 4p ngudn dién cung cdp trube
va sau khi bat cong tdc nguén. Khi chira bat cong tic thi didn 4p ngudn phai dat
gid tri nhu ghi trong so 44, n€u khong c6 dién dp hoic dien 4p qud thdp thi phai

xem xét lai mach ngudén cung cip, phai tim dugc chd. hong va khic phuc duge
méi c6 thé ti&n hanh cac klém tra ti€p theo. .
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Vi du : mdy radio casset JVC PC-W100 gém mot bién dp ngudén, mach
chinh luu cdu 4 di6t 15y ra dién 4p mot chidu 12V. :

— Néu sau khi bat cong thc ngudn (céc ting clia mdy thu 1A tai), ma dién 4p
giam nhiéu, chi cdn gia mot nira thi chiing 6 dong dign trong méy ting va méay
khéng thé 1am viéc binh thudng duge. Cén do theo mach ngudén cung c4p xem
¢6 chd nao bi chap, hay cé ty loc ndo bi ddnh thing khong?

Néu nghi ty loc hong, thir nha mot chén tu ra, néu dién 4p ngudn trd lai
binh thudmg thi chiing t6 tu bi chap, thing.

- Ciing c6 thé diing déng hé do dong dién tiéu thu cia toan mdy, rbi so
sdnh v6i ddng tiéu thy quy dinh (vi cdc loai mdy khéc nhau c6 dong tiéu thy khic
nhau, nén phai bi€t dong: tieu thu danh dinh cia loai miy d6). Phai khéc phuc
cho dugc hi¢n tuong sut dién 4p ngubn méi c6 thé tien hanh sira chita ti€p duge.

— Xéc dinh tranzito va IC hong.

Khi da phat hién ra tdng hong thi vic trudc tien 13 phai xdc dinh cdc phdn
tir va linh kién hdng, trudc hét 1a tranzito va IC. .

Dai v6i cdc IC, 16t nhat 1a ding d6ng hé do dién 4p tai cdc chan IC réi so véi
dién dp ghi trén so dd, néu c6 sai khéc thi ti€n hanh kifm tra cc Linh kién mach
ngoai-dé loai trir dén, réi két luan Ia do IC hay do linh kién mach ngoai héng.
Chén IC rdt mong médnh va b6 trf sét phau, 6t nhat Ia do tai diém bén ngoai hai
hang chan IC. Dién 4p duuc do véi vo mdy (mass) va khi chua c6 tin hiéu vao. Vi
du : dién dp chan mot s6 IC trong may JVC-PC-W100 c6 tri s6 nhu bang sau :

Chan 112|3l4a(s5}677]8|9[10(11]12[13[14[15[16]17[18
IC, :
FM |0,9v[1,7|5,3[1,6] 0 |53]14553|53| - | - |- (- |- 1_]_|_}_
TA7538P| _
Gy AM| 0 joflo|lofo|lo]o]lolo
TA7538P _
Ic;, FM | 0,1 [0.10,1/0.3/0,3]4.8 4,8(4,8/4,8ls,5| 0 is.0{1,5 6,3(0,6{1.4{1,5(0,1
AN7222N| B el ot B - e e
& | am|ssls8ls.elrolos| - |- |- |- 53 - | o0 s.-alo.1 0,1/0,1{5.8
AN7222N B . )
IC -t em 8.3 11,51,5/12,412,4{2.4] 0 {0,5{0,1{1,3|1,3[1,1]1,3}1,3[1,3]1.8
AN7410N| _ -
ICy AM | - === |-]-1-]-17]-|-Joa|-1-]-to3
\N7410N
ICTA | KB
7233P |c8ng(11,66,016,5/06( 0 | 0 | 0 | 0 J0.6(6,0{11612
sudt
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Chi sau khi khang dinh chic chén IC héng méi ti€n hanh thay IC méi.

— b6i véi cic tdng khuéch dai tranzito, ciing ti€n hanh do dién 4p tai céc
cyc colecto, emitd, bazo, réi can cif vao cdc dién dp d6 ma suy ra nhitng hu hong.

Néu tinh theo gid tri tuyét d6i thi dien 4p trén cuc colecto ¢o gia tri 16n nhit ;
dién 4p trén bazo 16n hon trén emito, va dién 4p giita B-E chinh 1a thien ép cia
tranzito, né quyét dinh ché do lam viéc, d6 khuéch dai, d6 méo tm hiéu..

Néu 1a tranzito P-N-P, dién 4p nay vao khoang 0,1 + 0,6V tuy thugc vao vi
tri chia ting khuéch dai (cao tdn, trung tdn hay &m tdn ...).

Néu la tranzito loai N-P-N thi dién 4p nay 16n hon, vao khoing (0,3 +1)V.
Thién dp Ugg c6 thé do truc ti€p giita E va B chia tranzito hoidc ¢6 thé do dién
thé cuc B va E so v6i mass, chénh léch giita ching chinh 1a thién ap. Khi do chii
¥ cuc tinh cla di¢n dp va que do cha ddng hé.

_ Thudng thi chi can cd vao dién dp trén cic cuc cha tranzito va phan tich
thém céc linh ki¢n mach ngoai 12 da cé thé phét hien ra hu hong. Khi khéng
dinh chdc chén tranzito hdng hiy thdo ra khdi mach, kiém tra lai dién tré céc
ti€p gidp P-N réi mdi thay bing mot tranzito cdn t6t.

Trong thuc t&, rdt it khi do dong clia tranzito, néu that cén thi cé thé do
dong cta tranzito theo phuong phdp gidn ti€p, d6 1i do dign 4p sut trén dién tro
emito Upg hodc trén dién trd colecto Up .

: N ., U
Dong dién emito va colecto duge tinh : . /g = —RE

2 Khong nén nhd chan

+E cua tranzito réi diing déng
hé van ning dé do tryc ti€p
dong dién qua tranzito, diéu
dé d& lam hdng mach in va
chén tranzito.

I

Vi dy : nhitng hv héng
c6 thé xdy ra trong tdng
Cy khuéch dai trung tdn dung
1 tranzito (hinh 2.23).

Gia thiét :

Hinh 2.23. Vi du huir hdng trong tdng khuéch dai Néu do di¢n 4p trén
trung 1dn. bazo Ug= 0 so véi vo mdy ;
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do di¢n 4p trén R, thdy binh thub‘ng 0,26V, nhu vay kha nang cudn Ly biri,
~di,

- Néu do dlen ép trén colectg U, =0V , kiém tra dién 4p trén hai ddu day nira
du6i cla Ly, n€u tam thoi nha chan colecto ma dién 4p trén ddu day vin bing
0 thi _m?ra duéi cudn day da bi dut.

Gia dy : di¢n 4p wen Ry do duge 0,15V, dien tré R; = 0,47 K, thi dong
emitg duqc Xdc dinh :
0,15
4700

¢) Phuong phdp kiém tra bing cdc thiét bi chuyén ding

DéE c6 thé sita chira nhilng hu hong phic tap, lién quan dén chat lugng am
thanh ciia mdy thu, nhiéu khi phai ding dén cdc thiét bi do ludmg chuyen ding.

O céc tram hay xudng sira chira thudng sir dung cdc thi€t bj do ludmg sau :
— Mdy tao séng 4m-tin.
—~ Mady phét tin hiu cao tdn diéu ch&€ AM, FM.
— M4y phdt diéu ché€ trung tdn f,, = 465 kHz hay 455 kHz
~ May hién s6ng. |
— Doéng hé do dién van nang.

Vi tri mic cdc thigt bi do ludng chuyen ding dé kiém tra méy thu dn'clc chi
din trong hinh 2.24.

£ =0,319mA

T Khuéch dai Khusch dai : Kh hd
cao tin . u i T uéch dai | -
- D tén tring fﬁ_ﬂ . 4ch sing Amtin T
May phat, May phit ' Mﬂy tgo Ny Hin .
AM | di€uchg 3 sbng - . 8bng.
M | trung tén . p ‘lﬂl’lﬁl‘ e

.,”_E..

Hinh 2.24. So 48 mtfc thiér bi do ludng d¢ kiém tra mdy rhu thanb,

- Mdy tao séng 4m tdn 16y tdn sd tin hleu tdn sd 1000Hz dua dén diu v&o :
khoi khuéch dai 4m tdn, & d4u ra tin hiéu do dugc bing von-k€ hay hién thi
bang mdy hién s6ng. Tang dén tin hiéu clia m4y tao séng cho dén khi dién dpra
‘dat mifc danh dinh ma tin hiéu khong bi méo, thi ¢6 thé coi kh6i khu&ch dai Am
tdn lam viéc binh thuérng
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-~ Méy f)ﬁé‘il‘tl’n hiéu cao t4n 465 kHz diéu ché bien do boi tdn 56 400 Hz
hay 1000 Hz, do sau diéu che khodng 30% 14n luot duge dua vio cic ting
khuéch dai trung t4n, khi ddu do trung tdn dich tir tdng trung tdn cudi cing lén
ting ddu thi chi thi dién 4p & ddu ra phai tang lén. :

Néu 15i bién 4p trung tdn v6 tinh bi diéu chinh sai, léch khoi trung tdn
465 kHz thi dién 4p ra giam, phai diéu chinh 15i bién p trung tn d€ t4n s6
céng hudng tring v6i trung tdn, khi d6 dién 4p ra s& 16n nh4t. Trong trudmg hop
nay khong thé diéu chinh mé bing tay ma budc phai cé mdy phét diéu ché trung
tdn, nhdt 14 d6i véi cic miy cé nhicu ting KDTT.

— D6i v6i bo khuéch dai cao tn : lay tin higu ti mdy phat tin hié¢u diéu ché
cao tdn dua vao bazo tranzito khuéch dai cao tdn hay tron tdn, chinh tu xoay dé
dién 4p ra dat gig trj danh dinh. '

2.10.2. M6t s6 hu hong thudng 8ap - cdch khic phuc

a) Khoi khuéch dai 6m tén (KDAT)

Hién tegng 1 : médy hoan toan -im lang khi gé vao tdng khuéch dai 4m tdn
ddu tién, ngudn cdp dién 16t

Nguyén nhan cé thé : _
— Loa héng (dit cudn day loa) — kiém tra vi do dién tré loa.

~ €6 thé mot ting nao d6 bi hdng, truse hét x4c dinh tdng héng, nhu d chi |
din & tren.

— S0 cdp bién 4p dio pha, va bién ap ra dit (néu 1A tdng ra ghép bién ip).

Hay kiém tra dién 4p nguén (do trén ddu day bi€n 4p ra) va dién 4p bazo
{do trén déu day bién dp dio pha) d€ tim ché ditr.

— M6t tu n6i tdng ndo d6 bi héng hay hé mach ; tam 1ay mot ty méi cing trj
s6 ni song song véi tu nghi 1a héng néu hy hong duge khic phuc thi tu bj hong

— Tu phin cédch ndi véi loa (so d6 ddy kéo ding tu phan cich) bj hdng, b
thing, thong,

— Héng mét tranzito nao dé.
Hién twong 2 : tin hiéu ra y€u, khéng dii cong sudt danh dinh,
Nguyén nhan c6 thé :

— Dién dp nguén cung c4p cho colecta giam, c6 thé do nguén, hay do céc tu
loc bi rd chap. '-

— Tang héi ti€p am do tu thodt xoay chiéu & emito bj kho, héng.

~ Che€ d¢ mot chiéu c4p cho tranzito (bazo hay colecto) khong ding ; cdn
do va diéu chinh laj ché& d6 tinh ciia tranzito.
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Hién tugng 3 : Am thanh bi méo, 1in tiéng .
Nguyen nhan c6 thé : .
— Mt héi ti€p am tir ddu ra vé ddu vao, hay chip tu thodt xoay chiéu & emito.

— Thién 4p clia hai tdng khué&ch dai cong sudt cudi bi sai ; do va diéu chinh
lax, ¢6 thé dien trd néi véi bazo thay ddi tri s6.

— Néu la tdng ddy kéo, c6 thé hai nhanh mét can bing, hiy diéu chinh ché
dé mot chiéu cho dién dp cc diém tuong Gng gila hai nhédnh nhu nhau.

_ Mot trong hai tranzito cong sudt b hong. Néu thay nén thay ci cip.
— Tu loc ngudn bj diit hodc kho.

b) Khoi tdch séng -

Hién tuong : Am thanh ra loa y&u (tdng KDAT lam vié¢c binh thudng).
Nguyén nhan cé thé : |

— Hong ty thodt cao tdn cla bd tdch song.

— Didt tich séng, hay tranzito tich séng hong— kiém tra bing cich do dién
trds thugn va nguge cua didt. '

¢) Khoi trung tdn va TDK

Hién tugng 1 : irung tn khong thong, hohn toan khOng c6 ti€ng (gia thiét
tir tdch séng dén loa tét).

Nguyén nhan c6 thé :

— Mot trong céc tdng khuéch dai trung tdn bi héng, xdc dinh ting héng nhu
dd trinh bay & trén.

- Dién 4p tren cic cyc cia tranzito khong ddng.

— Tu loc ctia mach TOK c6 thé bj hong hay bi néi tit.
— Dift cudn day trong bién 4p trung tdn.

Hién tugng 2 : tdng trung tdn khuéch dai kém.
Nguyen nhan c6 thé :

~ C4c bo loc cong hudng trung tdn c6 thé diéu chinh sai. Dhng mdy phat
séng ki€m tra va diéu chinh lai.

- Dién 4p phan cuc cho cdc tranzito khOng diing, hodc do tranzuo hong
hoac hong céc linh kién mach ngoai.

— Cic w phan dong cuc E, B, C c6 thé bi kho, dit ; n€u nghi, thir mic song
song mot tu cdn t6t, néu hy hong duge khic phuc thi tu bi hong.

— Dién the TPK qui 16n 1am gidm manh he s6 khuéch dai trung tdn.
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H'iéﬁ tugng 3 : trung tan bi 6n, rd rit.
~ Nguyén nhan c6 thé :
— Céc tu trong bo KDTT bj hong, kiém tra lai.
— Tiép xtic bat thudng céc chan bién 4p trung tin v&i mach in, hoac han sai chan.
- Ché do [am viéc cia tranzito trung tdn khong diing. |
- Diit tu trung hod ciia tdng khué'c‘h dai trung tin dau tién.
- Tu mic song song v6i so c4p bién ap trung tdn c6 thé bi ri, dut.
— Dit tu thodt cao t4n mic & emiio. _ -
Hién tuong 4 : am thanh bi méo khi ¢6 tin hiéu manh.
Nguyén nhan ¢6 thé :

-~ Pién th€ TDK giam hay hoax;. toan khong c6 tu loc trong mach TPK ¢
thé bi héng.

— Kiém tra lai bo loc tdch séng.
— Ché€ do 1am viéc cla tranzito sai, kiém tra do dién th€ cuc Bva C.
d) Tdng KDCT va d6i tdn :
Hién tugng 1 : khong thu dugc dai nio ca (gia thiét 1 trung tin d&n loa t6t)
Nguyén nhan c6 thé : :
— Tranzito tron tdn va ngoai sai hong.
-~ Cée tu lién lac néi vdi tdng tron tdn hay déi tdn bi ndi tat.
~ Dt cudn dao dong. |
- Dién tr& phan cye baza cia tranzno déi tdn. ht'mg hay thay d8i trj s8.
'—Tuxoayht'mg _
— Ditt cufn ghép mach vio v6i bazo.
- Khong ti€p xdic trong chuyén mach bang séng.
Hi¢n tugng 2 : 80 nhay kém & khoing t4r: s6 thép hoic & tn s6 cao chia bang
Nguyén nhan c6 thé :

— Ch€& 40 tinh cha tranzito ddi tdn hoac tron tdn sai. Po, klém tra va diéy
chinh lai ch€ do 1am viéc ciia tranzito.

- Chinh sai cuén dao dong ngoai sai.
Hi¢n tugng 3 : tdn s6 cao & cudi bing thu kém, hodc mat.
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Nguyen nhan c6 thé :

— Bién 4p cong hudng tron tén didu chink ¢hua diing, hay céc ddu day méc sai.
— €6 sai 56t & cudn day ghép v6i mach vao. -

— Phi€n di dong cha tu xoay bi cham khi vin ra h& mye.

Hién tugng 4 : didu chinh su6t ci béing s6ng chi bt duge mot daj :
Nguyén nhan ¢6 thé : ‘

~ Dao dong ngoai sai hay tron tdn sai ché do.

— Diéu chinh ch# do dao ddng ngoai sai c6 sai sét.

Hign tegng 5 : thu dai nao ciing kém ti€ng 6n.

Nguyen nhan c6 thé :

— Céc tu phan dong néi tér.

= Che€ do 1am viée tinh ciia céc tranzito trdn tdn hay déi tdn khong ding,
cn ki€m tra lai di¢n dp trén C va B, :

— H¢ s6 ghép giita mach colectd va cudn ngoai sai 16n qua.

e) Mack vdo va anten : (tir d6i tdn den loa t6t)

Hién tugng 1 ; khoéng thu duge bing anten pherit ma phii ¢6 anten ngoaj
Nguyen nhan c6 thé

— Anten pherit hdng, diit cudn ddy hay anten khong thich hop dé thu &
bing s6ng ngén. Thir thay bing anten pherit kh4c.

Hién tugng 2 : g vao cén anten khong c6 ti€ng d4p & loa (gid thi€t i tdng
ddu dén loa t61).

Nguyén nhan c6 thé : | _

- Hong tiép xiic tir anten dén mach vao, D& thea dudng day din tin hie dé
tim chd khoéng ti€p xiic. 2 _

Hign tugmg 3 : c6 ti€ng o tit khi thy i

Nguyén nhin c6 thé ;-

— Diit cuon anten.

— Anten pherit bj giy, nin.

2.11. GIOI THIEU SO DO MOT S6 MAY THU THANH

+ Mdy thu thanh tranzito ddi tdn don gidn do Trung Quét sdn xudt (hinh 2.25)
Chi tieu K7 thuar _
— Nguén dign cung cdp: 1,5V
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- Dai t4n cOng tdc : (525 —-1605) kHz

— B¢ nhay : 3mV/im

~Ti s6 S/N : 20dB

-~ Trung tén : 465 kHz + 5 kHz
—Congsuftraloa  : 100 mW

Tranzito 7y lam phi¢ém vu dao dong va tron tin. Tz,Tj lam nhiém vu
khuéch dai trung tdn, Ty méc theo so dé di6t 1am nhiem vu tdch séng 5 Ts,Tg -
khuéch dai dién 4p am tdn ; 77,73 lam nhi¢m vy khuéch dai cong SuAt.

Dién trd R; tao thién 4p, Ry 4n dinh nhiét cho T;. Dién tr& R4 tao thién
4p, Rs 6n dinh nhiét cho 7. Dién tr Rg dén dién 4p TDK cho 7. Di¢n trd
R; tao thien 4p, Ry 6n dinh nhiet cho T3. Céc linh kien Cyp, Ry ,Cy3 12 b0 loc
cua thch séng. Bién tr& Ryo 1a 1di cda tich séng. Ry 120 thién 4p, Ry4 6n dinh
phiét cho Ts ; dién trd Ry3 tao thién 4p cho T ; phan &p D) — Ryg tao thién ap
va 6n dinh ch& do lam viéc cho 17, Ty . T;, Ty 12 hai tranzito cong sudt méic
theo so d6 ddy kéo c6 bién dpra. Tu Cyy va Gy 1a tu xoay hai ngin dong tryc
ahim diéu chinh tdn s6 cong hudng mach vao vA ngoai sai. Tu Cg 12 ty thodt
cao tin va loc dién ap TBK. Cs, Ls 1a mach cong huéng trung tan thi nhat ;
Cq.1L7 12 mach cong hudng trung in thd hai; tu Cg 1a tu thoat cao tan ;

' Cy, Lo 12 mach loc cong huéng trung tén thi ba. Tu C), 1a w loc cao 1dn sau
tich séng : tu Cy7. Cyg 12 hai ty trung hoa cho hai tranzito cong suat.

+ My thu thanh HITACHI TRK — W530 W (hinh 2.26)

) day chi gi6i thiéu phan cao tdn (tuner).

Phén nay mdy dung ba IC:

_IC 101 TA 7358 P 1am nhiém vy khuéch dai cao tdn, tao dao dong ngoai
sai, tron tdn bang séng FM.

_ IC 201 TA 7640AP — khuéch dai trung tin AM/FM, tich séng AM/FM,
tao dao dong va tron tin & bang séng AM.,

— IC 301 TA 7343 AP lam nhiém vy gié.{ mi tin hién stereo va héi phuc lai
~ tin hi¢u hai kénh L. vA R.
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¢ Céu hdi én tap

1. Trinh bay cac chi tidu ki thuat co ban caa méy thu thanh ;
2. V& 50 a6 khéi may thu thanh d8i tén, néu chie néng clia cac khéi ca ban -,

3. V@& va phén tich nguyén Ii 1am vigc cda mach @i tén diing mét va hai
tranzito. '

4. Phan tich tdng khuéch dai trung tén, vai trd ciia t3i cong huding va céch
diéu chinh tdn s& cong hudng.

5. V& va phan tich mach tach séng néi ti€p diing di6t ; quan hé giita dién
trd tai va tu loc tach séng '

. N&i dung thuc hanh

1. Tim hidu va nhan bi€t cac khéi chirc nang, cac linh kign c¢ ban ciia mét
may thu thanh.

2. Tim nhiing hv héng théng thudng clia mdt may thu thanh ddi tn (khé6i va
tang héng) béing ptivong phap dan gian (kiém tra ngudi).
3. Tép phat hién va khic phyc cac hu héng béing déng hé do dién van niing.

4. Téap sir dung may do chuyén diing, mic mach d€ kiém tra may thu thanh
(méay tao séng &m tdn, mdy phat tin hidu didu ché AM, FM, méy hién
sdng, von k& dién ti...).
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Chuong 3
MAY GHI AM

3.1, KHAI QUAT

Céng nghé ghi am chuyén tir mono sang stereo dua trén phdt minh cla
BLUMLEN la mot buéc nhiy vot vé chat lugng. Budc vao ddu thap ki tdm
muci, cung vOi su phédt trién ciia cong nghé tin hoc, ki thuat ché tao ban dén, vi
dién tir, ki thuat am thanh 14p thé analog va déc biét 1a am thanh 1ap thé s6 da
dat dugc nhitng thanh tuyu to I6n. Ngay nay mdy ghi am da dat dugc chdt lugng
rit cao, dap Ung moi yeéu cdu clia ngudi tiéu dung va gon nhe lai mang nhiéu
tinh nang hiru ich va da dang. _

Ghi va tao lai 4m thanh 14 qué trinh luu trir va tao lai tin titc dd ghi duge trén
mot vat mang nhat dinh. V& co ban tin hi¢u am thanh dil duge xir Ii & dang tuang ty
(analog) hay s6 (digital) déu c6 thé ducc ghi theo ba phuong phép dudi day :

— Ghi am theo phuong phép co hoc.

— Ghi 4m theo phuong phédp quang hoc.

— Ghi 4m theo phuong phép tir hoc hay tir tinh. _

Ghi am theo phuong phdp quang hoc va co hoc ma hién nay dugc ing dung
rong rdi d€ ghi tin hiéu am thanh s8. Loai dia dugc diing phé bién hien nay dé
ghi am s& v6i chat lugng va hi¢u qué cao 13 dia quang. Dia quang 13 thuat ngt¥
chung d€ chi 14t ca céc loai dia dung nguyén 1 quang hoc hay quang co hoc két
hop dé ghi va doc dia.

~Trong khuon kh cita chuong nay, chi dé cap dén mot s6 vdn dé ki thudt co
ban ciia phuong phép tir hoc ma chiv y&u di sau vao mdy ghi am tit tinh v§i dang
thic xir 1f tin hiéu twong tu. D6i v6i may ghi 4m o s6 bao gém R.DAT (Rotary

Head Digital Audio Tape) & S — DAT (Stationary DAT) s& duge trinh bay trong
cac tai liéu rieng biét khéc.

3.2. NGUYEN Lf GHI AM TU TINH

Nhu da bigt, tin hiéu 4m thanh 13 mot ham bi€n 58 theo thdi gian duge ghi
1én bing 1Y, chuyén dich tuong d&i qua ddu ghi thanh mot ham toa do gin véi
tinh vt li clia bang. Né&u ham toa d¢ va ham thoi gian phi hgp hoan toan, thi
qué trinh ghi coi nhir khong bi méo ké ca liic tao lai.
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Vi qud trinh ghi va tao laj tin hieu 4m thanh c6 st dich chuyén tuong déi
gitta ddu ghi, d4u tao lai va bang tlr, do d6 néu t6c do dich chuyén ciia bang khi
ghi 14 v va t6c do chuyén dich ciia bang liic ta0 lai 12 v, bing nhau, thi tin hiéu
ra s& khong bi méo. Diéu nay trén thyc t& d6i véi cic mdy ghi am trong mot
chimg myc n2o d6 khé dam bao mot cdch tuyét d6i. May ghi 4m 13 mot he
théng co khi va dién tir phic tap. Sur sai léch t6c do twang d6i khi ghi v tao lai
trong cic. mdy ghi 4m khéc nhau, g4y nén mot dang méo dic biet d6 1a méo saj
diéu 1am bién déi Am sic cia tin hiéu &m thanh (flutter).

Ghi am theo phuong phdp tir tinh 13 qu4 trinh Iuu gilt tin hiéu audio lén
bang tir nhd sy ur hod vat ligu tr ph trén mat bang theo quy luat bién thién clia
dong am tdn trong cdc cudn day cia ddu ghi.

3.2.1. Vat li¢u tir
Khi tic dong len vat lieu tir mot tir trudmg véi cudng do H , trong vt thé dé
xudt hién d¢ cdm tng tir B hay cén goi 1a tir cam x4c dinh theo bidu thie (3-1).
B =ugH +p,M (3-1)
Trong d6 : po = 4x . 1077 2. 1a hing s6 tir.
m

M = kml_-f , 12 vécto tir hod, né phu thude vao cudng do tir trudmg
H va d6 tir thdm moi trudng k.
Biéu thitc (3—1) duoge viét lai :
B= o H + poh,, H = p H (1 +ky) = pouH ' (3-2)

O day = (1 +k ) goi 12 tir thdm
tuong d6i clia moi trudmg, ging nhu

ko B 12 dai luong phu thuoe vao +B

cudng do tir tl‘lIfl'ﬂg H. 1, " bigm bio hoa
bac tuyén tir hod cha var lidu tir - =

duge biéu dién tren hinh 3.1. Céc dai Ba

lugng trén hinh 3.1 bao gém :
- Hg, Bg: cudng do tir trudng va

Tk
w

tir cam bdo hoa ;

— H_ : lyc khéng tir;

- ‘Bd D tir cam du,

Vat ligu tir duoc phan thanh hai loa ; oL

. Diém bio hoa

— Vat lieu tir cimg, c6 gid tri tir
thim nhd (mot vai) va gid i lyc 3 L
khang 1 16n (hang tram Oersted). Hink 3.1. Ddc tuyén tit hod

59



~~ Vatligu tir mém, ¢6 d¢ tir thém 16n (hang van) va gif-tri Iye khéng tir nhd

(vai Oersted). - ' P '
Vit liéu tir mém ding dé che tao ddu tly, cdn vat ligw tir cting ding dé che

tao bang tir. ' o '
3.2.2. Bang tiy

Bang tir g6m hai 16p ; d¢ bing nhya polyester va trén né phit 16p keo bot tir.
Vdi cong nghé ché tao bot tiY, hién nay kich thudc cic hat bot tir & 0,1um. D&
bing phii ¢6 d¢ bén thich hop va chju lyc kéo khong duéi 2,5 kg. Mat bang

Bdng 3.1
Loai béng' o

Théng s C60 Cc90 C120
- D4 day bang (um) 18 12 8
- D§ day 10p bt tir (um) 6 4 2
- Tif cdm du (Gauss) 1200 1300 1300
- Luc khang tir (Oersted) 300 330 350

3.2.3. Piu tir

Dilu it thyc chat 12 mot nam cham di¢n ¢& nhd, 16 Iam béng vat lieu c6 do
tir thdm cao (hinh 3.2).

_— Tin higu : :
Thiy tinh '
chéng mén - khe tu r ddu véo. @

Khe sau

" Bé cao
khe tit
(bdrong ~
vt ghi)

Khe ddu tir
Hinh 3.2. Cdu tao déu ny,
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Khi c6 dong 4m t4n dua vao cudn day, ddu tir s€ tao ra tix thong bién thien
theo quy tuat cla tin hieu & ddu vio. Tir truémg ndy mot phdn khép kin qua khe
1lr va tdc dong Ien I6p bot ciia bang. Khi bang djch chuyén qua ddu tir, cic hat
bot tir trén bang s& bj tir ho4 theo quy luat cia ddng am tén. Céc hat bot tw, thuc
cht 12 bot oxit sit, crém v.v... 6 xu huong gi nguyen sy phan cuc sau khi chiu
tic dong cila dong tir héa.

Ddu tir thudng duge thigt ke sao cho tir thong t4p trung & khe trude, nhim
tao ra cuong do tir truding cuc dai & vi tri ma khe tiép xic véi bing.

Dé gidm tén hao trong d4u tir khi tdn s6 tin hieu ting cao dic biét doi veéi
ddu xo4 18i thumg dugc 1am bing ferit.

. D6i v6i cdc mdy ghi 4m dan dung, phdn I6n hai ddu ghi va tao lai duge két
hop 1am mot va goi 1a déu i van nang hay ddu ¢ lidn hop, con trong cic m4y
ghi am chuyen dung diu ghi va ddu tao lai duge b6 tri riéng biét. _

Dau tir dugc ché tao bang vat lieu ti dac biet, do ciing cao d€ it bj mai mon.
Khe tir ¢6 ¥ nghia rat quan trong, n6 quyét dinh chat lugng tin hi¢u & ving tdn
s6 cao. Khe tir phai thing, hai mat ghép phai song song tuyét d6i va nhin & mat
ngoai d€ gidm ma sit d6i véi bang.

Do rong cia khe tir phy thuoc vao tdc do dich chuyén bing theo quan he.

vV )
A== (3-3)
f
G day A 1a busc séng tin hi¢u am thanh, nén duge coi 1 twong dvong déi
vdi do rong khe tir.

v : t6¢ d9 djch chuyén ciia bang tir,
f : t4n 56 am thanh duge tir hod tran doan bang & khe tix,

Vi dy : D doan bang duge tir hod hoan todn tai khe ddu tir & tin s6 10,000 Hz
VGi v = 4,76 cm{fsec thl do rong cita khe tir s& phdila: '

' A= 4,76em ! sec
10,000 o |
. (25 =2 - 1260 rong kie ). -
3.2.4. Qué trinh ghi va tao Iai tin hk‘.u Am thanh
a) Qud trinh ghi ' ’ ] o
C6 hai phuong phép ghi tin higu 4m thanh Jén bing € : ghi khong c6 thien
tir va ghi c6 thien tr. - L :
Méy ghi &m dugc thiét k& dé Iam viec trong khodng tuy&n tinh chia dudng
cong tit hod B hay B;=fH). '

Trong phuong phap thit nhat ~ 3hi 4m khong c6 thien tit, n&u tin hiéu 4m tdn
dua vdo cudn day c6 mic bign déi tix 0 dén gi4 trj & di€m bao hoa (hinh 3.1), thi

=476 pm=25
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~ tin hiéu dugc tao lai tir bang sé bi méo.
Nguoc [ai nfu dong Am tdn dua dén
cudn day cha ddu tix chi bién ddi
trong khoang tuyén tinh cia dudmg
cong B= f(H ) thi khi 1ao lai tin hiéu
s& hdu nhu khong bi méo.

Trong phuong phdp thit hai,
phuong phdp ghi c¢6 thién tir, ngudi ta
dua dén ddu ghi, ngodi ddng 4m t4n
con c6 dong siéu am, tin s6 iy 60 kHz
dén 180 kHz v&i bién d6 biing 2 dén 4
14n bién 40 dong 4m tin. Nhds ¢6 dong
thién tir ma tin hiéu Am thanh dugc
chuyén dich lén ving tuyén tinh cia

duimg cong B = f{ H ) nhu trén hinh 3.3.

Tin hiéu dua vao

Pldin

AR tuyén tinh

'
3

—H . E +H

F Tin hiéu
< ! audio

P
! Tin hidu audio
vi dinh thén
da k&l hap

Tin hidu
dinh thién

Hinh 3.2, Ghi am cd thién tiv.

Viéc chon tin s6
dong thién tir cao gdp bon
d&€n mudi 14n tdn s6 cao
nhat cba dai a&m thanh

nhim loai bd céc can
nhiéu c6 thé€ xuit hién do -
phach cha né ddi vdi tin
hiéu am tin.

‘Nhu di néu & trén,

buée séng ghi (A) 1a do

'dai bang c4n dé ghi ddy

— X )]
8 N N [
£9) |
A2 i A2
0

Hinh 3.4. Budc séng ghi 46i véi tin hiéu diéu hoa.

di moét chu Ki tin hiéu diéu
hod. Budc séng dugc xédc
dinh theo biéu thic (3-3).

Khi tin hi¢u diéu hoa dugce ghi, cuc tinh cha tir trudng di qua khe déu tir
dugc phan cyc 14n luat theo hai huéng Bic — Nam nhuy trén hinh 3.4.

Vi do tir thdm tuong d&i p phu thude

‘phi tuyén vio H va ciing phy thudc rat
manh vio tdn s6 tin hiéu ghi (t8n hao
dong xody Fuco va trudmg ty khif tir cla
16i ddu tir ting theo tdn s6), lam dac
tuyén tin s& clia qud trinh ghi bi suy
giam, khi t4n s6 tin hi¢u ting lén nhu

hinh 3.5.
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b) Qud trinh tao lai

Khi bang da dugc tir hod dich chuyén qua ddu 1a0 lai, tir thong clia biang s&
khép kin qua 15i d4u tir vA cudn day trén né lam xuft hi¢n mot sirc dien dong
camn dng bién thién theo quy luat tin hieu am tin da ghi truée dé.

Sitc dién dong cam ng trén ddu ra cudn day ddu tao lai dugc x4c dinh theo
biéu thic (3 - 4).

sin-——zam : :
— e 9% v - 20 -
E= W.E-— W.¢m—%——.m.cosm(t+ v) 3-~-4
v

Trong dé : w : 56 vdng day cha ddu tix
¢r : bi€n do tir théng khép kin qua cudn day ddu tir;
28 : do rong khe tir; ' |
v : téc do dich chuyén bang tir;
® — 2xf : tdn $6 géc ciia tin hiéu am thn.
Dic tinh tao lai dua trén cong

E, dB thic (3 — 4) dugc biéu dién nhu
3 pra gy hinh 3.6 duéi day.

7 3 Nhén xét : Kich thudc khe tir
o . va t6c do dich chuyén bing sé 1
. y€&u t6 han ch€ dic tinh tdn s6 d6i
0 Al v6i d4u tao lai & ci hai phia tdn s6

30 100 200 500 100020605000 10000 f. Hz th#p ciing nhu t4n s6 cao.
1-v=381em/s. 2-v=1905cm/s

¢) Qud trinh xod biding
Hinh 3.6, Ddc tinh tdn s6 déu tgo lai 0 . Muc dich ciia viéc xod bang 1A
cdc téc do kéo bing khdc nhan. tao cho bang tit c6 mot trang thdi

tr tinh d6ng nhdt sust chiéu dai cha né. D6i véi hiu hét céc vmg dung dé 1a
trang théi tri¢t tiéu, mic tr du B, ngdu nhién trén bang hay clia 14n ghi trudc do.
Qud trinh xo4 bing dién ra nhu sau -

— Giai doan thit nhat 12 ti€n trinh di Vo trudng 1am viéc cita ddu xoé clia
phdn tir bang c6 miic tir du B, truéc d6 (hinh 3.7a).

Trudng tir hod c6 bien do tang din va dat cyc dai khi phin tir bang ti€n
dén vi tri ma1 gi6i han clia khe 1. Gid tri cyc dai nay ddp tmg sy bio hod cia
phdn tr bang tir (11 2 H,).

Két thic giai doan nay moi phén ti bot tir ¢6 tri s8 By khdc nhau trude dé
déu dugc tir hod dén bio hoa déng nh4t nhu nhau.
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Hinh 3.7, Qud trinh xod bdng.

Giai doan ti€p theo 13 qud trinh phén tir bing tir r&i xa khe tir (hinh 3.7b).
Lic nay, bién do tir trudng ddu xo4 tir bio hoa gidm ddn dén gi4 tri khong. Miic
tir du (By) cha cAc hat bot tir giam dén khong sau vai chyc chu ki ciia dong di¢n
Xod, 1am bang tir tr& vé trang thi déng nhat v6i mifc tir d hoan todn bj triét tieu
 (bing khong). | :

- Dé d&mbﬁo tmngkhoing thdi gian tic dong clia trudmg i ddu xoé c6 hang
trém chy ki #a hign sidu am, tho 56 ddng dien dua vao ddu xo4 dao dong tir 60 kiz

dén 200,kHz tuy thugc vao ching logi m4y ghi am. D¢ rong khe ddu xo4 ciing
phai il 16n va thudng khodng 0,Imm dén 02mm. - =

4 Vdn df chudn hod dde tuyén tdn s6 463 f&i My ghi ém tiy

Nhu d& néu & trén, dic tuyén tdn s6 clia déu ghi bj suy gidm khi tdn s6 ting,
con ddi vi ddu tgo lai thi tang dén theo tdn s6 va déu phy thude vao téc do dich
chuyén bang (v). : '

Dé dam bao kha ning trac d6i cic bing ghi ¢6 cling t6c 46 nhung trén céc
mdy ghi 4m khéc nhau, ngudi ta tieu chuéin hod mot céch clist chs dic tuyén tin
s6 ciia kénh ghi va tao lai.
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Ngudi ta dua ra khdi niém mot dudng tao lai tiéu chuéin gdm mot ddu tao lai
Ii tudng (khong c6 hi¢u ung khe) va mot bo khuéch dai véi dic tuyén tdn s6 da

tieu chudn hod nhu hinh 3.8 d6i véi cc t6c d6 khéc nhau.

K
a8
u L
\ .
+20 b \ e o _
L. .. _ 1- v =38 1fcm
< v
_+30 \ 2« v=19,05/cm
\' 3-v=953cm
N~“"\..__________ 3
0
\ 1
—10 4]
50 60 100 500 1000 5000 f, Hz 10000

Hinh 3.8. Ddc tuyén tdn 56 chudn hod ciia bg khuéch dai 1go lgi.

Diac tuyén tdn s6 ciia bo khuéch dai tao lai thuc 1€ c6 khic véi dac tuyén
tiéu chudn trén hinh 3.8. Dac tuyén thuc t& dugc nang lén & tdn s@ cao, vi diéu
d6 12 can thi€t dé b lai cdc tdn hao khe va t6n hao tdn s& cho diu tir thuc.
Thong thudng méc ning & tdn s6 15.000 Hz khoang 8 dén 12dB tiy thudc vic
loai ddu tir va t6c dé dich chuyén v.

Ngoai ra, & pham vi tdn s6 thdp, do kich thuéc bi han ch€ va anh hudng cla
man chin gay ra hién tugng tang stc dien dong, do d6 dic tuyén thuc t€ phii
‘thap hon dic tuyén tieu chudn c& 1dB & f = 30 Hz.

D61 véi bo khuéch dai ghi, dic tinh tdn s& ciing phii dwoc chudn hod va

ning lén & pham vi tdn s6 cao tuy thudc vao téc do chuyén bang (v) nhu trén
hinh 3.9, -

K.
KodB | e,
'
1
10
L 2 1-v=19,05/cm
5 2-v=953%cm
1]
=5 : I Hz
30 . 100 - 1000 10000

Hinh 3.9. Bdc tuyén tdn s8 ciia bo khuéch dai ghy.
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3.3. 80 PO KHOI CUA MAY GHI AM

My ghi am gém 3 he th6ng co ban : he théng chuyén bang, he th6ng mach
dién tir (bao gém ci didu khién va ngudn cung c4p) va he théng ddu tiy — bing
tir. Tty thude vao muyc dich sir dung, ngudi ta thudng dua ra cdc ki€u so 46 khéi
dudi day : -

Hinh 3.10 12 so dé

kh6i rit gon clia mdy A ' 4 R
ghi d4m chuyén dung. S L o 5 E Sq
Cic b6 phan nhu ting  °—'T| ghi thu
khuéch dai micro, L& vao 5 : Ki b Léira
khuéch dai cong suft, S.A _(H
thi€t bi diéu khién, chi x D bl Ko Dén KB
thi v.v... chua duge chi D xoa D. ghi BTL 5 kiém tra
ra trén hinh 3.10. a

O ch€ do ghi, tin ] _
hiéu 4m thanh tir cic Hinh 3.10. So 46 khoi mdy ghi am chuyén dung.

16i vao khdc nhau qua khuéch dai so b0, dén chuyén mach S, sau d6 dua dén bo
khuéch dai ghi, déng thai tin hidu c6 thé dua dén b9 phan kiém tra qua chuyén
mach S,. TAi clia b6 khuéch dai ghi 12 d4u tir ghi.

- B0 tao s6ng sieu am (TSSA) cung cp ddng cao tdn cho ddu xod va dong
thién tir cho ddu ghi,

G che d6 tao lai, sitc dien dong cim Ung trén ddu tao lai (DTL) duoc dua dén
b0 khuéch dai tao lai (KDTL). Miic di¢n 4p ra tieu chudn cia né la 0,775V hay
1,55V. V6i tr khing ra 1500 hay 6009 dé d& phéi hop v6i c4c bo khuch dai sau
d6. Chuyén mach S, ding 04 dua tin hiéu d¢n 16i ra hay néi v6i téi gid R = 600Q.

Chuyén mach S, duge ndi v6i b0 phan kiém tra (monitor) v6i muc dich
kiém tra tfn hitu diu vao (tru6e khi ghi) hay d6i v6i ddu ra (sau khi ghi) phuc
. v muc dich d4nh gig chat luong & ca hai trang thdi, trudc va sau khi ghi.

* Mic dién 4p chudn & hai ddu vao v ra déu bing nhau, tao diéu kién thuan
101 trong qué trinh sir dung vf du nhu in sang bang giita cdc mdy v6i nhau v.v...

Hinh 3.11 1 so d6 khéi rit gon ciia méy ghi &m dan dung. Céc mdy ghi am
dan dung thudng c6 hai ddu 1y : ddu tir van ning (hay cdngoi 12 ddu tir hén hgp)
diing chung cho ci ghi va tao lai, ddu xof ding dé xo4 bang. Ca hai by khu&ch
dai ghi va tao lai dugc gop vio Iam mot nén duoc goi 13 b khuéch dai van nang
hay hén hop. '

Céc loai tin'hieu vao khic nhau qua mach phan 4p P duge dua-vio bo
khuéch dai van nang (thudng 18y mitc chudn micro).
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Hink 3.11. S0 46 kn6i mdy ghi dm dan dyng.
Chuyén mach S, diing dé xéic 1ap ch€ do 1am viéc : ghi hay tao lai.

Mach hi¢u-chinh ¢6 hai d4u ra : ddu thy nhét dugc néi véi bo khuéch dai
¢ong suft (KDCS) hay tai gia, ddu thit haj dua dén mach hi¢u chinh djc tuyén

tdn s6 cho ghi hay tao lai qua chuyén mach §;.

Déng h6 chi thi mic ghi (M) ding dé kiém tra méc ghi chuda tren bang.
Trong nhiéu mdy dan dung don gidn c6 thé khong c6 chist 4p diéu chinh mutc
ghi ma di dugc diéu chinh muic ghi 6 dinh tai nha may. .

Mach diéu chinh &m séic thudng chi méc trong mach khuéch dai tao lai.

3 che dd ghi, tin hieu am tdn sau khi qua bd Khuéch dai ghi, mach hiéu
chinh ddp yén tdn s6 duoc dua dén ddy ghi cing tin hi¢u thien tiy, mat khic
tin hi¢u cling dwge dua dén bo chi thi mic ghi, con mach diéu. chinh am séc
dugc ngét. e Lo S

0 che o tao lai, bo tao dao dong siéu am, mach chi thj méc ghi duge ngit.
Tin hiéu tiy d4u van nang qua khuéch dai tao lai vd mabh ‘hi u chinh dip tuyén
tdn s6 qua chuyén mach S, dua dén khuéch dgi cong sufit hay di gi.

Trong cA hai loai miy dan dung va chuyén dyng & ch€'d) tua biing mach
ta0 s6ng siéu m, mach chi thi mic ghi v.v... déu duge ct. H¢ théng ca khi dy
bang ra khoi ddu ti d€ wrénh mai mdn ching. -

Hinh 3.12 12 so 48 kh6i m4y ghi am stereo hai kenh. So &8 c6 hai kénh hoan -
toin d6i xdng nhau. Mdy ghi 4m stereo hai kenh thuimg c6 hai hoic bon dudmg
ghi. Néu 12 loai bon dudmg ghi s& c6 hai b9 d4u ti twong ding voi timg @0i mot.

Trong mdi kénh c6 céc bo phan didu chinh doc lap vi phéi hop € b lai
nhilng t6n hao khéc biet giifa hai kénh c6 thé xust hi¢n trong qué trinh ghi va
10 lai. Ri¢ng phdn diéu chinh am Iugng c6 thé thém chiét 4p cAn bing (balance)
dé thay déi trudng am stereo khi tao lai theo ¥ mudhn cira ngudi sir dung.
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Hinh 3 12. So d6 khoi mdy ghi dm stereo hac kénh.

Nim diéu chinh mic ghi cla hai kénh, c6 thé ditng mot chi&t 4p kép thuan
tien vé mat két cfu, song c6 thé gay b4t tién khi c4n ghi hai ngudn tin hi¢u b6
tri ¢6 dish. Vidu: hai micro b8 tri d6i xing v6i may ghi am.

3.4. BO KHUECH DAI GHI

~ Nhi¢m vu chi ye'u ctia bd khué€ch dai ghi Ia khuéch dai tin hi¢u dén mifc
yéu cdu d€ dua vao ddu ghi va hiéu chinh ddp tyén tdn s6 cho né. Bd khuéch
d‘l ghi phai thod min cc yéu cdu sau :

— C6 mach sira d4p tuyén tdn s6 d4p tng 46 thi hinh 3.9.

— Tron tin hiéu 4m tdn vdi dong thién tir dé 1ir ho4 bang.

— C6 téng ra lam viéc véi tai dién cam 1a ddu ghi.

3.4.1. Mach sira ddp tuyén tén s6 cho bod khuéch dai glu

Nhu 43 néu & trén, khi bien d6 dong ghi tic dong 1én bang tir khong déi
trong sudt ci dai thn thi muc tir du (By) luu lai trén bang khong gi6ng nhau. Do
dic tuyén tdn s6 cha 1 cam du By = y (f) bj suy gidm & pham vi f;, nén khi tin
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s0 cang ting, miic tir ho4 lén bing cang gidm. Mifc suy gizm phu thudc ch4t liew
bot ti, t6c d¢ chuyén bang, do rong khe tlr, 16p dién moi trong khe ciing nhu vat
li¢u 16i va ké c ché& d¢ ghi tic gia tri dong thién tir.

DE bit lai sy suy gidm niy, cdn

Iy, O, ¢ mach hiéu chinh dép tuyén t4n s6

4 ngay trong bo khuéch dai ghi. Cic

S ek mach nay d6i voi timg loai mdy, timg

Kb ) R © 16¢ do6 chuyén bang chi khdc nhau &

ghi ]‘:\‘/"‘ mifc nang h¢ s6 truyén dat K img véi

tdn s6 cyc dai & ving cin dugc hién

_ -chinh. Trén thue 1€ cic mach hiéu

Hinh 3.13. Mach sita dap tuyén tdn 56 méc chinh thudng duge méc & diu ra cia
d ddu ra bo khuéch dai ghi. bé khuéch dai nhw hinh 3.13.

Trong so d6, dong ghi & pham vi t4n s8 cao dugc nang 1én nhd sy cong
hudng dien 4p gita L, va G, '

O pham vi tdn s6 thdp va trung binh khi dién dp ra cha bo khuéch dai ghi
(U,) khéng ddi, ddng dien qua ddu tir s& 1i :
U, |
== o (3-5)
R— dién tr& han ché cho ddu ghi.
Tai tén s8 cong hudng, twong ling vdi tdn 56 cao cén hieu chinh, khing
mach vdng rdt nho nén dong dien {Ic) lic nay sé la : '

Ur

I = — (3-6)
CT filyr Ly
Tir (3-5) va (3-6) ta tinh dugc mite nang cyc dai tdns6 cao f, Ia :
M=leo R : | (3-7)

_I- Zﬁfc(Lh-I' LL)

Tix (3-7), thdy ring mic nang M ti 1¢ v6i R va diéu ndy 12 c4n thiet, phi
hop v&i yéu cdu dé R >> joL nhim 6n dinh tdi cho bo khu&ch dai ghi trong suét
¢a dai tén tin hidu. Mach trén hinh 3.13 cho phép M, dat tir 15dB dén 18dB vdi
R=(8+10)kQ. ) >

Hinh 3.14 12 mét cdch mic khéc ciia mach sira ddp tuyén 1dn s6 cho d4u
ghi. O day dién cam ddu ghi (Lg). di¢n cam loc (L, ) va tu hiéu chinh (C,) tao
nén mach cOng hudng song song duge diéu chinh tai t4n s6 cuc dai c4n hiéu
chinh (f.). '
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Chiét 4p VR trong hai mach trep
hinh 3.13, 3.14 ding dé thay d6i mue M.. R

1 &k

Bo loc LLCL duge didy huéng taj KD C e, ':-HL“'

tdn s6 dong thien ty nhim khir 4nh [ b h g
huéng ciia né den b khué&ch dai. — m

* Nhuoc diém co bin cia mach hiéu J si6u d
chinh mic & din ra b6 khuéch dai ghi
12 dac tuyén ciia ching phy thuée vao - Hinh 3.14. Mgt dang khde cia mach
gid tri L, va dién trd tdn hao ddu 1y hiéu chink dap tuyen 1dn sg .

1am suy gidm miic nang M_. Vi vay khi thay the ddu tir cdn chg ¥ tinh todn la
cudn cam L; cho phtt hop.

Ngoai ra, c6 thé ding cdc mét loc héj ti€p khdc nhau dat giita haj tang clia
bo khuéch dai ¢ hieu chinh dap tuyén tdn s6. Vi du : cdu T - kép hay cic mach
cong hudng LC két hap. Ban doc ¢6 thé tham khao thém c4c tai liéu khdc.

3.4.2. Mach ra cia bo khuéch daij ghi

Thyc € thudmg chon dién tré han cha R theo biéu thric (3-8),
R=12£1, - (3-8)

Mot phuong p p hitu hiéu kh4c .la} fnéc thém tu C Song song véi dién tray
han ché R nhy tren hinh 3.16. '

R=4fL, (3-9)
Bi¢n dung ciia tu C dugc xic dinh theo biéu thic (3-10).
| C= 2531072
2L, |
O day f, [Hzl; Ly [H 1; € [uF,
3.4.3. Vdn dé cung cdp dong thién tir

Viéc cung cdp dodng thien tir cho ddu ghi c6 haj cich : méc song song vi
méc n6i tigp, _

(3-10)
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Khi méc néi ti€p véi
- ddu ghi (hinh 3.15) dé
i dong thién tir khong gay

.44 4
i 1 ("TI DLy T Y anh hudng dén bo khuéch

-— pdagiud dai ghi, tu C; dugc chon
m " sao cho dién khing cha
Ta0 song - Ilifmg 'n:n_rl @n  ng rdt nho déi v6i tin s6
” ORESCEAM gieu 4m va 16n hon nhiéu
d6i v6i tin hiéu am thanh,
Hinh 3.15. Cung cdp dong thién 4y theo kiéu néi tiép.  nghiala:
1 R

= 3-11
O)_MCI 2+3 . ( )

st Am

g = 27 foq — 12 tdn 56 dong thién tir (siéu am).

Mit khdc, d€ tu C; khong phan dong déi véi tin hiéu Am thanh gid tri cha
né cdn phdi thod min diéu kién trong céng thitc (3 — 12).

T (3 +5) [ (Ly + L)) (3-12)

O day L, - di¢n cam clia ddu ghi.

Lgh — dién cdm cha cuoén ghép dong siéu am. _

Dé thod mén cé hai diéu kién theo cong thitc (3-11), (3-12) thi 4 ie t6t
nhat giifa tdn s6 dong sién am f,, va tdn s6 cuc dai cua tin hiéu £ vao khoing 6
dén 8 14n (f,/ f, = 6 + 8). | L

Viéc chon tdn 56 dong siéu 4m theo 3161 ‘han trén s& t&t hon cho qué trinh
ghi va xéa, tay nhién khi f., .3 cling cao, ¢Ang ddi hoi bo p‘hﬁ_t séng sr_eu Am phai
cé cong sudt 16m. .

. Nhugc di€m cia céch mic
ndi ti€p 12 khéng diing dugc véi
mit loc han ch® phu ti RC va
khé diéu chinh ddng thien tir.

Mach mic song song hinh
3.16 rét hay dugc ding. Trong

so d6 nay, tu C L, dugc diéu — = Dong am tén Fﬁ | Cp
hudng tai tdn s6 dong siéu am ----» Dong siéu 4m !

d€ ngan dong thién tir di vao b

khuéch dai ghi. Tu Cp dung dé Hinh 3.16. Cung cdp dong thién iy
dua dong siéu am lén ddu ghi kidu song song.
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va thudng la ty ban chudn d€ dé diéu chinh do ghép. Cp thudng dugc chon theo
biéu thite (3-13) dudi day.
I
C = —— (3-13)
XT3 e S,
Cdn b6 loc C; Ly, duge xdc dinh theo cic bidu thic (3-14) va (3-15).
) _

foo = ——r . (3-14
sé 2L, C, . _ )

Ly=(025+1)L, (3-15)

Viéc chon Ly theo (3-15) ¢6 nghia 1a L; ¢6 gid tri khong 16n 14m nhim

trdnh mic di¢n tr& R qu4 16n din dén phai tang dién dp va cOng sudt ra clia bo
khuéch dai ghi.

Tu C, mic song song v6i ddu ghi thudng c6 tri s6 bé nhim loc hai bac cao
cla dong siéu am, chi y&u 1a hai bac hai.

3.5. BO KHUECH DAI TAO LAI

Bo khuéch dai tao lai thic hién hai nhiém vy chinh :

— Khuéch dai tin higu c6 mic bé tir ddu tao lai d€n mie danh dinh cho ddu
ra ki€m tra hoic dua dén ddu vao bo khuéch dai cong suit.

- Hiéu chinh ddp tuyén tdn 56 cho ddu tz_ao lai ddp iing d6 thi hinh 3.8.
3.5.1. Van dé ti s¢ tin hiéu trén tap 4m (S/N)
Do stc dién dong cim tng cita ddu tao lai rdt bé, nh4t 13 & ving tdn s6 thép

thuong khong vugt qud (100 + 150) pv. Vi vay d6i v6i bo khuéch dai tao lai
thudng phai quan tdm dic biét dén ti 56 (S/N) ngay ting ddu tién.

Van dé nay da dugc néw ddy di trong céc gido trinh ki thuat co s&, vi thé &
day ching ta chi luu ¥ mot s6 y&u t6 sau :

— Ty theo tr& khéng clia ddu tir dwge sir dung ma chon cdch méc mach
thich hop cho cédc phén tir tich cuc trong céc tdng ddu tién.

— Tap am nhiét ting manh theo tdn s&, néu mach 1am vigc v&i ddu tir trd
‘khéng cao.

— Nguén cung cfp mot chiéu cho tdng ddu phéi duge loc 16t dé giam tap am -
phong (tap Am nén).

— Phai boc kim céc bo phan cia ddu tir ké ca ddy din d&n ting ddu.

— Phai chon ch& dé cong tic cho céc phﬁn tlt tich cuc d6i v6i ting ddu mot
cdch hop li nhdm gidm thiu tap 4m noi bo cha ching. Vi dy : ding mach cit
cét (cascode), ding IC c6 hé s& tap am (F) thdp hay cung c#p mifc dién 4p 1
chiéu giita colectd va emito that thap v.v..

72



~ 3.5.2. Mach hién chinh dip tuyén tdn s§ cho bé khuéch dai tao lai

Nhu da néu trong muc 3.2.4d, viéc hiéu chinh d4p tuyén tdn s& kénh tao lai
dua trén dac tuyén chudn hod hinh 3.8. Tuy nhién cén phii liu § thém nhimg
y€u 16 sau : .

— Diu tir thye t€ ¢6 tdn hao khe va tdn 6 16n hon ddu tir If tudng vi thé
cén phai bt thém (dy trit) cho t6n hao d6 & pham vi f,. Néu kich thuée khe tir
duge chon sao cho tap am & f, Ia nhd nh4t, thi phai nang hé s& truyén dat K &
f, = 15.000 Hz Ién 4 dén 7 dB. '

— D& b lai d¢ mai mon cla ddu tir trong qua trinh sir dung thudng phai nang
du phong them tir 3 dén 5 dB déi vdi cdc mdy ghi am chuyén dung & pham vi f..

— & pham vi tdn s6 thédp, thuong I8y & 30Hz, do sy han ché vé kich thude
dudng bao clia hai mép ddu tir vA &nh hudng cha min chin 1am ting sic dién
dong cidm tmg (E). V1 viy & viing nay (f, = 30Hz) phai giam thdp dic tuy&n so
v6i dac tuy€n chudn hod tr 2 d&n 3 dB d6i véi téc do v = 19,05 cm/sec va 1dB
déi véi v = 9,53 cm/fsec. :

H‘mh 3.17 12 mét vi du cho mach nang

¢ ¢ dac tuyén tdn s6 kénh tao lai & pham vi .
Tu C cho phép nang hé s& truyén dat K
R Ry, R, c& (3+5) dB & pham vi f_ va thudng cé tri s6
T Cn Ch cd khoang (60 +80)pF.
O o —O

D6i véi t6c do chuyén biang thdp,
thudng ding mach hiéu chinh ki€u phan 4p
Hinh 3.I7. Mach ndﬂgddc ﬂiyé‘ﬂ LRC nhu trén hinh 3.18. MaCh LC dlIUC

tdn 56 RC. . diéu hudng tai tdn 6 £, cdn hiéu chinh.

Di¢n 1rd Rg ding € thay ddi
dang dac tuyén 0 ving tdn s6 cao.
+Mach nay cho phép nang hé s§
truyén dat & f_ 1én cic dai khoang
20dB. '

Trong cdc mdy ghi &m chét
lugng cao thidng diing cdc mach
hi¢u chinh riéng ré cho timg t6c

d¢ kéo bing dé€ tién viec diéu
chudn v sir dung. Hinh 3.18. Mach hi¢u ehinh kidu LRC.

3.5.3. Mach ra cia bo khuéch dai tao lai

Thong thudng tdng ra clia bo khuéch dai tao lai dugc dua dén bo khuéch dai
cOng sudt cha mdy ghi am, mach kiém tra hodc dwva d&én mach ngoai (dudng

a) by
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line) ¢6 phu tdi hang tram 6m. Trudng hop thi nhat thutng cé dién ép ra tir
S0mV dén 10V tuy thudc yéu cdu cha bo khuéch dai cong suit.

Déi véi trucmg horp thit hai 12 tdng khuéch dai cong suft khéng lén hon
0,1W nhim gidm thiéu méo phi tuyén.

_ Ddu ra thudng khong déi xdng dé gidm tap 4m tdn thdp va trdnh chap mach
khi néi vdi dudng tai khong d6i xing. Trd khéng ra & day thl.r(’rng ¢& (30 + 50)Q2
dé khi phu tdi thay di mic ra vin khong bign dong nhiéu.

3.5.4. Bo khuéch dai van ning (hén hop)

Da phan cic mdy ghi am dan dung thudng thi€t k&€ mét bo khuéch dai van
nang dung cho cd hai ch& dé ghi va tao lai. Viéc thay d6i ch€ d¢ 1am viéc duoc
thue hién bdng cdc role dién ti hodc co khi.

Bo khuéch dai van ning thudng c6 hai ki€u mic mach hiéu chinh d4p tuyén
tdn s6. Kiéu thir nh&t mach hiéu chinh nim giita cic tdng khuéch dai, ki€u thi
hai mach hi¢u chinh dugc mic & ddu ra. Kiéu thi nhat dugc ding phé bign va cé
cdc yéu céu riéng cia nd.

Ngodi viéc thod man hiéu chinh dap tuyén tdn s& cho hai ché& do ghi va tao
lai, bé khuéch dai van ning phai dam bao yéu cdu vé do nhay va céng suit cho
toan mdy. Vi vy vin dé cdn quan tam & day 12 ddu tir hén hop.

Dé dam bao do nhay va dic tuyén tdn s phit hop ddu tao lai cdn c6 khe tir hep,
6 vdng day di 16n. PAu ghi ¢6 khe trude 16n hon ddu tao lai va cé thém khe sau nhim
trdnh bdo hoa tir sém, s6 vdng ddy it hon dé giam cong sudt cho bo phit séng siéu
am. Nhu vay viéc ch€ tao d4u tir van ning cin phai duge dung hoa véi cdc yéu cdu trén.
~ Ngay nay v6i sy phét trién vugt bac cha cong nghé ché tao IC chuyén diing.
Trong h4u hét mdéy ghi &m chuyén dyng nhu dan dung déu sir dung vi mach da
ning thuc h1¢n vigc hiéu chinh d4p tuyén tdn s§ cho cdc bd khuéch dai ghi va
tao lai rléng biét hay cdc bo khuéch dai hén hop theo tiéu chudn NAB (National
Association of Broadscater — Hiép hoi Phét thanh Qudc t&) hoic RIAA (Record
Industry Assocfation of America — Hi¢p hoi Cong nghiép ghi 4m M§) v.v.,

I-ﬁnh,319 lh moi Vi du dhng \‘1 mach LM 381 trong bo tién khuéch dal tao

Hinh 3.19. Mach hiéu chinh ding LM 381.
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lai c6 mach hi¢u chinh theo tiéu chudn RIAA. Ty C, va C, dugc méc & mach
ngoai ding dé hiéu chinh dic tuyén tdn s6 theo ti¢u chudn néu trén.

Hinh 3.20 12 mét vi dy khédc ding vi
mach LM 382N. Vi mach LM 382N cé
cdc phdn tir higu chinh ndm bén trong va
c6 dac tinh twong ty LM 381.

Hinh 3.21 13 mach hiéu chinh tdn
s6 cho b0 khu&ch dai tao lai ding
LM387 theo tiéu chuin NAB. Trén hinh
3.21 1a ddp tuyén tdn s véi dién trd tai
R; = 10kQ2. Cic phan tr R;C, v& R,C,
diing d€ nang hé s6 truyén dat & pham vi
tin s6 thap f, < 100 Hz. R;C; ¢6 tic dung
giam K bat ddu tir t4n s6 f > 600 Hz.

R, 10K

C, 1500

Hinh 3.20. Vi mach LM 382N diing
trong b khuéeh dai 1go lai.

. (22 LM 387
" 620 2 > ]{U ulit
Z
a1K l{;JIﬁZTK 10K
R, 33K R G001
R, 1000[] €= 01 Thoag [Tisk
(O I 10 Il(]u
. K. dB ss
___:Tﬁn & K 80 —
' (Ha) (dB) 15 N\
20 | 7m0 70 \\
5o 83 o5 .
80 | 825 . 80 N
100 - | &2 58 R
200 ;T84 — N :
400 B8 . - . - — '
o I PR ERSRUIAREERY [ EEWETI VR NIRRT LIRS HERN au -~
. 1kHz 57‘7 o ot 1 PR o . . -
2kHz | 57 . :
4kIix aB.f § .
Bk{lﬁ 47 HE | T
10kHz | 47 T —pipdetiioge i 1
12kHz | 47 b 00 AR08 T T 10000 Hiz

" Hinh 3.21. Mach hi¢u chinh ding LM 387,

3.6. B0 TAO SONG SIEU AM

_ Bo tao séhg:sjieu am c6 nhiém vy cung cip dong thién tir cho ddu ghi va c4p
- dong cac-44n cho ddu xo4.
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.D6i v6i cdc may ghi 4m chét lugng cao hay méy ghi am chuysn ding trong
Studio tdn s6 ddng thién tir thudng chon tir 120kHz d&n 180 kHz, nhim ha thdp
tap 4m nén, con d6i vai ddu xod ding mot bd dao dong siéu am riéng voi f = (50
+ 60) kHz. Trong cdc loai mdy don gian ¢6 thé chon tdn s6 siéu 410 khoang 60
kHz cho ca hai mach xo4 va ghi.

N&i chung, cdc bo tao séng siéu am 12 mach dao dong tu kich véi do én
dinh tuong d6i cao. Cong sudt phét phu thude vao tin sé dao dong, cdu tao cla.
ddu xod, ddu ghi. Vi du : ddu xod c6 16i pecmalsi véi 26 = 0,7mm va f = 60kHz
ddi hoi cong sudt ra c& 3W. Trong céc diéu kien 1am viéc nhu nhau, cong sust
Xod tang ti 1€ vdi d6 rong khe tir (28). Nhu vay v6i dudng ghi hep thi cong sudt
xod nhod.

Ngay nay, ddu xo4 thudng sir dung 156i bang pherit, 16p dém khe tir bing
mica dic biét thi cong sudt cho né nhd hon nhidu so v6i ddu pecmaléi va 16p
dém khe bing kim loai.

Dang song ciia bé dao dong siéu am phai rat d6i xing vi néu do bat d6i
xing clia dong thién tir ¢& 1% sé 1am gia tang tap 4m nén (fonogram) khoang 4dB.

Ngoai ra dé tranh anh hudng cila séng siéu am ra bén ngodi, bé tao dao
dong nay phai duge boc kim cdn than. '

Hinh 3.22 12 mach dién hinh mic b6 tao séng siéu Am v6i ddu ghi va ddu xo4.

Nén Kb ghi

Dén KD gh

Tiong

. (‘ . . 1

Donga ‘2 Ding siéu |
;- 1 e -

sl . Bidu o Al

ET iam '

Hinh 3.22. Mach ghép ddn ghi, ddu xod véi b igo séng siéu am.

3.7. BO' KHUECH PAI CONG SUAT

Tédng khuéch dai cong suflt trong cdc miy ghi 4m khédc nhau duoc thiét k&
va ch€ tao dudi dang IC hoic ket hop giita IC véi tranzito rds rac. Cong sudt cha
chiing r4t khic nhau tily thuéc yéu cdu ki thuat va sir dung.

D6i v6i céc ting cong sudt diing tranzito i rac déu dugc ghép khéng bién
4p ra nhim tang cudng d¢ bing phing clia dép tuyén tdn s6 va giam nhé méo
phi tuyén. .

-
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Cdc van @€ c6 lién quan dén b khuéch dai cong sudt am tdn ban doc ¢6 thé
tham khao trong céc gido trinh riéng biét khic.

3.8. CAC MACH PHU TRU TRONG CAC MAY GHI AM

3.8.1. Mach tu dong diéu chinh mitc ghi (ALC—Automatic Level Control)

Trong qud trinh ghi dé ddm bao miic tir hod cuc dai trén bang thoéng qua
déng hé kiém tra mic VU, ngusi ta ding mach ALC thay cho chist 4p diéu
chinh bang tay d€ tranh gud tai lam méo dang tin hiéu.

Mach ALC thudng dya trén nguyén tic hai ti€p khéng ché sao cho tin hiéu
& ddu ra dé tir hod bang khéng lén hon mite cho phép 100% trén VU chi thi.

Hinh 3.23 1a mét vi du vé mach ALC dung vi mach M5112 P trong may ghi
am Sharp GF - 9500.

M a2z

—& OUT

ALC g_

3K

Ta VULED

b 5 OUT

50K

Hinh 3.23. Mach ALC ding vi mach M5 1122P.

Tin hi¢u 1dy tir VU — LED qua khau loc RC dén chan 25. Pdu ra ALC qua
chuyén mach ALC ~ Manual. :

O vi trf ALC, mic ghi dugc ty dong diéu chinh qua mach phan héi tiY chan
8 v& 19 va 18 vé 27. :
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G vi tri Manual mirc ghi dugc diéu chinh bing tay bdi chiét dp 50K. Chan
19 va 27 dugc ngét khéi ddu ra out, mach ALC khong con téc dyng.

3.8.2. Mach nén tap am Dolby

Ray Dolby trong qué trinh nghién citu dién sinh hoc da dé ra I thuyét loc tap
4m dugc ding dung trong nganh Y. L{ thuyét nay duoc ing dung vao linh vyc loc tap
4m trong cdc thiét bi dién tir Am thanh va 6 180 [a cdc hé th6ng loc 1ap am Dolby.

Mach Dolby thuc chat 1a mach nén vi din dai dong dva tren nguyén tic

khéng ché miic tin hiéu. He s6 nén duge chon 12 2 : 1 va c6 thé nang ti 56 tin
hi¢u/ tap am (S/N) lén 10 = 15 gB,

<6 hai h¢ théng Dobly A va B. h¢ thong Dolby A o6 chat luong cao hon, mach
dién phic tap hon va dit tién nén chi duge ding trong cdc thiét bi chuyén dung.
Dolby B chi 6 tic dung & vung tin s6 cao trén vai nghin Hz nén duge dimg trong cdc

mdy ghi 4m dén dung.

Ngay nay cic mach nén tap am Dolby thudng ché tao dusi dang vi mach.
Vi du vi mach Dolby — NR (Noise Reduction), Dolby — ANRS (Automatic
Noise Reduction System) cha M§, Nhat hay Dolby-DNI, (Dynamic Noise -
Limiter cba Philip nhue TA 3003D, LM 1894 v.v...).

ICLM 1894, 12 loai 14 chan dung cho may ghi am stereo. N6 chi xir If tin
hiéu khi tao lai va c¢6 kha nang ndng ti s6 S/N dén 14 dB. LM 1894 diing nguén
4 + 18V miic vao danh dinh 30mV (hinh 3.24). '

Left 1IN

- . Right IN

A

- @ q
R oul . .

Téng Ry + Ry = 1k

Hinh 3.24. 50 458 nguyén it Dolby NR. LM 1894,

18



3.8.3. Mach chi thi mirc ghi

K1 thudt ghi 6 tinh quyét dinh rét 16n dén chat lugng 4m thanh, vi vay cén
phdi kh6ng ch€ mic ghi d€ d6 tir du trén bang dat mic ghi cyc dai gn ngudng
bdo hoa khi déng hé VU chi thi dat mic 100%.

Mitc ghi duge quy uéc do trén pham vi
dai Im, dudng ghi & 1dn s6 thap dé dat duoc
tri hiéu dung tir miic quy dinh. Mic ghi phu
thudc vao chilng loai bing tir.

. Tin hi¢u am thanh thay déi tic thoi nén

mach chi thi phai ¢6 quén tinh thap d€ tranh

hién tugng qud diéu ch& gay méo phi tuyén.
Hinh 3.25. Mach chi thi kiéu cdu.

Mach chi thi ding cdu nin
hinh 3.25 ¢6 khuyét diém 1a tr&
khing vao thip, néu muén nang

Ry bing cich ting R thi d6 nhay
clia né s& bj gidm.

Mach chi thj ding IC v6i cic
den bdo mic LED nhu hinh 3.26.
Vi c6 ALC nén khong cdn ding
déng hd dé bi& mifc tin hiéu trong
khi ghi. Tin hi¢u vio qua chan 2, 3.
Ciéc chén 9 d2n 13 cho ra cic LED
chi thi mifc tin hieu. Chan 1 - 14 .
dua tin hien diéu khién ALC. Hinh 3.26. Mach chi thi ding IC.

3.8.4. Mach tu dong dirng (autostOp) vi mach ty dong ddi chiéu
(autoreverse)

~ C6 hai loai mgch ty dong ditng dléu klnén cd khI vh dlen tit. Loai dléu _
khién co khf do c6 nhidu nhugc diém nén ngly nay ft duge sir dung.

Loai diéu khién dién tif thudng c6 hai kiéu : Kiéu diéu khién bing dia cam
di¢n va kiéu didu khién bing quang trd.

Ngu_yen 1i chung ciéia mach 1a khi truc quén bing cdn quay thi mach di¢n
khong lam vi¢c. Mach dién nay c6 nhiém vy diéu khién 15i nam cham (Solenoid
hay plunger) dé mé méc gai ndt play. Khi truc quén bing khong quay tic c6
dau hi¢u hét bang thi mach dién bit ddu lam viec tao luc hit cho nam cham dé
ddy méc gi qua hé truyén co hoc 1am m4y dimg. '

‘Trong cdc mdy ghi am cita hing National (thudng diing mach 1 dong dimg
dléu khnén bing quang trd, con trong Sony laj hay ding dict tl? (magnetic diot).
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— He ty dong d6i chiéu tao thuan 1gi cho viéc sir dung bing céch quay déu
tir hoac nang lén, ha xu6ng phi hop véi dudng ghi trén bang. Thudng trong may
phai c6 mach db (sensor) bdo hi¢u hét bang d€ méy ty dong dao chiéu bang.

N6i chung céc loai mdy ghi 4m stereo diing hai phirong phdp déi chiéu bang.
+ Phuong phdp déi dudng ghi (track) dau tir (ddu 2 va 4 track).
+ Phuong phép ddi chiéu bing.

Véi phuong phdp déi track cho loai ddu 4 track, khi bang quay theo chiéu
thuén thi track 1 va 2 lam vi¢c. Khi bang quay theo chiéu nguge lai thi track 3
va 4 1am viéc (ninh 3. 27).

HHE
N
7
&

\

i
=2
<
&
[
E

— e — — — ey — — — — —

I
J

i =——  Track 4 (L)

Track 1 (L) —@_ _ QK1 ]

T Left
. ]
) _ B ]
Track 2 {(R) —GEL_ 1 Ko i i
1

‘
Track 3 (8) _@ ? E i

Track 4 (L) '—@__" Ko

an'd

'__J,{.,

b)
Hink 3.27. Mach d6i chiéu quay ddu 1t ¢6 4 track.
V6i phuong phdp d6i track cho loai d4u tit c6 2 track : thudng 4p dung céch
‘quay ddu tir di mot géc 180° hodc nang hay ha ddu tir phd hgp v6i dudng ghi
(track) (hinh 3.28 va 3.29).
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Béu tiy : Bang tir

Coaf i
i -~
: % i Track 1 (L) ——
—_— N ——— T _
] :
! % ! Track 2 (R) Fm——— |
e A i _— - —_— ——— e
i -
- Track 3 (1t ! % !
- — — —— - —— e -
' ]
- ']‘rack4(L) ' % :
L

Hinh 3.28. D6i chiéy bdng cdch quay ddy ny | 80°.

m : RS
. .

A

A

Il ¥
%////////Z////?//A’////m <: ,l/ AZ//&’LI,”/L///A ’

)] Bang chay thuan Bang chay nguge

Hinh 3.29, D6i chiéy bdng cdch nang, ha déu 1y,

3.8.5. Mach tu dong lva chon chuon_g trinh
Ngoai cdc mach phu trg di new & trep, trong hdu hét c4c mdy ghi am chat

lugng cao déu c6 mach ty dong lya chon chuong trinh dé gildp ngudi six dung dé
dang tim ki€m bin nhac, doan bing theo ¥ muén.
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Tiy theo cdc hing ché tao va chiing loai mdy ma cé cdc ten goi khic nhau
d6i véi hé mach nay nhu sau :

APSS {Auto Program searching system) hé tu ddng do chuong trinh.

APLD (Auto Program Locating Devise) b6 ty dong dinh vi chuong trinh.

ASPM (Automatic Station Program Memory) tr ddng tim chuong trinh c6 nhé.

AMSS (Automatic Music Select System) hé théng tu dong chon ban nhac.

Diéu kién dé hé ty dong 1am viéc chinh x4c 12 bang duge ghi theo chwong
trinh dé soan sin véi khodng lang = 3 sec (hinh 3.30). '

fidu khidn

Kb KB Kb
hiéu chinh tim khodng Solencid -
im lang

1. 2, 3: Khoang imlang

Bang tit ob
tin higu

W

b)

Kn nit APLD input Chiéu bang Ntt FF nhay vé
(<] >), led (3) séing * vi tri cil, may (rd
#n tidp nit FF . vé trang thai PLAY

1. 2, 3; Khodng imldng

Bang 11 co
tfn hidu

o) ®..

Nit RWD Chiéu bing An APLD input
nhay vé vi tri ca, led(3) sdng.
may tré lai PLAY : #n RWD

Hinh 3.30. So d6 khéi mach tw dong chon chuong trink va nguyén I lam viéc.



Khi 4n nét APSS bing sé quay nhanh va c&p nguén cho APLD. Lic nay
mach do sé& tim khoang ling di d4nh dfu sau khi hét mot ban nhac hay chuong
trinh. Khi sensor tim thdy khoéng ling trén bang, do khong c6 tin hiéu, mach
khéa gilt méc gai cho may quay nhanh bi ngit, dua mdy vé trang thai play dé
tao lai tin hiéu cdn tim.

3.8.6. Mach 4n dinh téc do dong co

Dt}ng co trong cdc méy ghi Am chuyén ding duge cdp nguén xoay chidu
50/60 Hz. V6i cdc m4y ghi 4m dan dung, luu dong ding déng co mot chiéu 6
dén 12V vagi ddng khong tai tir 30 dén 50mA va c6 tdi (80 + 150)mA. _

Thong thudng dong co c6 mach dn 16¢ bing tranzito va IC duge dat chung
trong mot vo chng nhiéu. '

Mot s6 mach én dinh va téc do dong co ciia cdc hang khic nhau dwoc trinh
bay trén hinh 3.31 vi 3.32.

Hinh 3.31. Mach n dinh 16¢ 46 dong co ding tranzito.

Ngoai ra trong mot s6 may ghi 4m con ding mach 6n t6c theo nguyen 1
trg dong (Servo) nhu trong may ghi hinh. & Servo motor, khi dong co quay
lam quay mot nam cham vinh ciru s& cim ing qua cugn day mot sic dién dong
d€ dua dén mach didu khién tac dong trd lai t6c do dong co. Day ciing 12 mot
dang mach diéu khién theo nguyén li héi ti€p di neu & trén. Loai mach nay c6

do 6n dinh cao vi phan iing nhanh vi khong bi luc qudn tinh 16m cdia binh da
chi phdi.
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4 Diéuchinh 10K[[ R,
.y i A

Ra 2200
2 _V(T'
1234 1
LA 5511 _
LA 5512 Vz: dién ap chudn
Comp: so sanh
a)
— +V,,
I
b +
% [ -
2200pF

b)

Hinh 3.32. Mgch 6n dinh t6c dp dgng co ding IC LA 5511, 5512.

3.9. GHI VA TAO LAI TiN HIEU TREN PiA CD (COMPACT DISK)

bia compact (CD - audio hay CD — ROM) chita dit liéu hay am thanh duéi
dang tin hi¢u s8. Tin hiéu am thanh hay di lieu phai duge bién ddi AD truée kh
ghi va bi€n ddi nguoc lai DA trong qui trinh tao lai,

Chudi cdc bit 0 va 1 duoc ghi dusi dang céc ché 16m (pit) va ch® phing
(land) sép x€&p theo duding xodn tren dia nhya trong sudt tir tAm ra vanh dia. Ha;

qud trinth ghi va tao Iai déu dung tia laser.

Céc pit ludn c6 cling chiéu sau va chidu tOng cdn chibu dai s& khéc nhau t
0.9um dén 3,3 pm. Khodng cAch gilia hai dudng ghi ¢5 1,6 um. Trén dia CD
duong kinh 12cm c6 khoing 20.000 dudmg ghi.

Béi véi dia CD thudmg 14y mu v6i tn s6 44,1 kHz. Bien do tin hiéu am

‘thanh duoc lugng tir ho 16 bit (tuong dwong 2'® = 65.536 mitc luong tir), Voi

h¢ th6ng 4m thanh stereo hai kénh thi tGc do bit 12 : 2 x 16 x 44,1 kHz =
1.411.200 bit/ sec. : :
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Vé co ban, c4c birde san xudt dia CD ~ Audio va CD-ROM I4 gi6nig nhau.
Diém khdc nhau 12 loai dit lieu ghi vio dia.

QuzilﬂnhsinxuﬁtdiaCDbingphumgphépquangkhéclasergdmAtbtﬂc:
Chutn bj (120 CD-R hodc Measter tape) Iam dia céi (Master CD) ; ddc dia hay nhan
ban va hoan thién, '

Hinh.3.33 12 chu trinh chi tiét cho timg cong doan san xuit dia CD hoic
CD - ROM. ’

Lap dién 1rd quang

Thiy tinh—_ i1

Kim loai "cha TS i

Kim loai '.lne..m 5.

Kim loai “cha' " v~ 7
X ;oA 6.
Kim loai "me" —I : |

Y W
Nhya ——¢F7n

Kim logi phén xa

Lip bao vé o
10,

Hinh 3.33. Quy trinh sdn xudt dia CD.
1. Phii 16p quang 1ré lén dia thily tinh (plastic) ; 6.Tao dia me

2. Quang khdc pit, land ; 7. 8. Nhdn bdn ~ diic dia
3. Trdng va dinh hinh ; 9. Bdc bay kim logi tao bé mat.
4.Tao dia cha ; 10. Tao lop bdo vé.

5_Tao dia me, cha.
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Hinh 3.34 12 qu4 trinh tao lai tin hiéu 4m thanh tir dia CD béng chiim tia laser.

Phan
luong

Photo diot

(Ngudn Laser)

Hinh 3.34. Nguyén Ii tqo laf tin hién tir dia CD.

Ngay nay véi ki thuat nén s6 liéu di lam gidm t6c do dong bit cAc tin hiéu
4m thanh, hinh anh xu6ng nhiéu 14n, k&t qua 1 céc loai dia CD hién nay nhu
DVD, MP3... cho phép nghe, nhin chuong trinh lén nhiéu gio.

¢ Cau hdi 6n tap
1. Vat ligu tir, dau tU, bang tir. Nhimg dac diém co ban va cac yéu 16 gay

- anh hudng dé&n chat luvgng ghi va tao lai tin hiéu Am thanh.

2. Trinh bay nguyén li co ban ghi &m theo phuong phap tir tinh (qua trinh
ghi, tao lai va xoa tin higu).

3. Trinh bay chdc nang co ban cac khdi trong méy ghi &m tur.

4. Dia CD audio va CD-ROM va quy trinh san xu#t d’ fa CD theo phuong
phép quang khac laser.

5, Hay tim va phan tich so dé nguyén Ii cha mdt may ghi am thyc t&.
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Chuong 4
MAY THU HINH

4.1. NGUYEN L TAO TIN HIEU HiNH

Dé truyén din va phat hinh anh trong khong gian cdn phai bi€n cdc hinh
anh trong tv nhién thanh nhimg tin hiéu dién. Muén vy cdn chia toan bo hinh
4nh thanh nhing diém cyc nho 161 truyén 14n luot do chéi trung binh cha c4c
phén tir d6 vé phia m4y thu (hinh 4.1a). 86 luong diém anh nay phu thudc vao
s6 dong theo chidu ngang va sé cot theo chiy doc. D€ cdc dong nay khong anh
huong ‘dén chat luong hinh anh thi s¢ Iwgng dong theo 1f thuyét 1a 900 dong ;
nhung trong thyc t€ ngudi ta chi truyén di 625 dong (tieu chudn CIRT) va 525
dong (tieu chudn FCC).

Da biét ti 1e giita chiéu cao va chidy rong man hinh duoc chon tring véi (]
1¢ man dnh cta phim dién dnh 12 4 :3. Néu goi s6 dong theo chiéu doc 13 Z thi

s6 cot theo chiéu ngang 1a %Z va téng s6 diém anh 12 ;
4
m =-§ZXZ = 520.000.
Viéc quét cdc diém anh nay dugc thye hién nhé tia dien tir theo trinh tur iy

trdi sang phai, tir trén xudng dudi, giéng het nhu khj ta doc mot trang sdch. Sau
khi quét xong 625 dong, chu tfinh lai tr& lai diém xust phit ban ddu, toan bo

A Y2 VA V7 l —ent
o’ 7 B B g
277 7 e --

-

| e
&
-

\

|

\

|

i

|

¢

8)
b}

Hinh 4.1. Nguyén Ii tao dnh (a) va phicong phdp quét cdch dong (b).
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c.hu trinh quét goi 13 mot manh (mot anh). DE cic nh lien tuc, khong diit doan
thi thdi gian quét mot manh ¢, phai thoa méan diéu kien ;

ty < % s thc 14 tdn s6 quét manh £, = L =50 Hz

ty

Do hi¢n tuong lwu inh trén véng mac, nén chi cdn tin s6 déi hinh 13 24
hinh/s 12 mdt da khong thé phat hien duge, déng thai dé giam tdn s6 quét dong
va thu hep dai phd ciia tin hi¢u, trong ki thuat truyén hinh thyc hién quét cich
dong, vi du quét xong cic dong 1¢ 1,3,5,.. 313 16i m6i quay lai quét cdc dong
chidn 2,4,6.. 312 (hinh 4.1b).

Hinh 4.2a 13 d6 thi m6 t4 qud trinh quét ddng va quét manh, & day chi vé 13
- dong 1€ vk 12 dong chin, tng véi chu ki quét manh 1a 7, va chu ki quét dong 1a

Ty, tix hinh v& ta c6 :

w2 : | 1 50625
= -1 = va tin s8 quét di = — = = 15.625Hz
#7625 " Sogas ' ianscauerdong fiy = o
DGi v6i he FCC f;; = 60'2525 = 15.750 Hz.

N€u ta xét hai di€m anh ké ti€p nhau (hinh 4.2b) thi thdi gian dich chuyén
tir di€m anh ndy sang diém anh kia chinh 1a thdi gian quét mot phdn tit anh ¢ :
4= LA (trong d6 fy 1a thoi gian quét manh ; m 13 t6ng s6 diém &nh trén

m

man hinh).
Chu ki cia diém anh den trdng k€ ti€p 13 24, vay tdn s6 anh 1A :

1 m
13 5.'7”5')- .11113' 2 4°6 8 10 12! e 2
SAANAAAAAAAANAA | &
VVY YV VvV IV YT 8
. Y
- Ty - b —y—
a) : b)

Hinh 4.2, Quad trinh quét dc‘nig va quét mdnh (a); tdn s6 tin hiéu thi tdn (b).
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Dé6i v6i tieu chufn OIRT m = %625.625 va ty =21—5, VA f = 6MHz ~ day
chinh 13 t4n s6 thi tdn.

D4i véi tiew chusn FCC m = %525.525 va ty =§%. va f=55 MHz

D¢ tao tin higu truyén hinh ngudi ta phdi bi€n d¢ chéi trung binh ciia timg
di€m anh thanh nhimng gi4 tri dién 4p bi€n thien lien tuc theo thdi gian va goi 1a
tin hi¢u thi tdn, qui trinh bi€n déi nay dugc thuc hien nhé vidicon trong camera
dién tir,

Vi du cdn truyén anh c6 7 soc v6i 7 mic chéi khdc nhau tir tring nhét dén
den nhat 18i lai dén trdng nhdt (hinh 4.3). Tia dién tir s& quét 1an luot tir trdi
sang phdi theo dudng ab, phdn tir quang dién s& bin déi thanh 7 mic dién ap
tuong Ung. Tin higu tir O + T 1a tin hiéu thi tdn cla dong quét ab va la théi gian
quét thuan. Sau khi quét hét ddng ab, tia dién tir chuyén xudng ddu dong dudi.
Thai gian chuyén dong goi 1a thai gian quét nguoc.

Trong thyc t&, d6 chéi cla cic difm -
anh thay déi ngdu nhién cho nén tfn hieu
thi tdn ciing thay déi ngdu nhién. Dé
phia thu c6 thé khoi phyc lai anh gisng /y Z b
nhu phia phat thi trat tw cic diém anh ~— VAL
phia phét va phia thu phai hoan toan
gi6ng nhau, mudn vay phai phat di xung
déng bo dong (t4n s6 15.625Hz) vi xung
d6ng b6 manh (tdn s6 50Hz). Trong qué
trinh quét nguge, d¢€ tia dién tir khong —
lam hién sdng lén man hinh ngudi ta
dua vao xung am goi 13 xung xod manh.

Tin hiéu truyén hinh ddy di dugc mo ta trong hinh 4.4

Tia dién ti

Hinh 4.3. Tao tin hiéu thi tdn.

Mite tring

‘Mite den | ...
Miic xung x6a | .- i

Miie xung déng bé

ty

ty | L, t, tx. |t
‘L .}3 : ‘ SPPY W L
Th

~—— Xung xo0d minh 25T, ——e

Hinh 4.4.Tin hi¢i: thi tdn (video) ddy dii.
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trong d6 : : :

t; —1p — thi gian quét thuan cla mot dong : 52 us

1, —t3 — thoi gian quét nguoe $12 us

15 —tg — xung dong bo manh; |

ty —t; — xung xod manh.

Chu ki chia dong quét 1a T=52+12 = 64 us.

Thai gian clia xung xoé manh I1a 25T. _

Thai gian ciia xung déng bo manh la 2,5T. Mtc xung xod phii ndm trén
mitc den dé dam bao khi quét nguge tia di¢n tr bi tat.

Néu tin hieu truyén hinh cé mic tring nhd nhét thi goi 13 tin hiéu c6 cuc
tfnh am, nguoc lai néu myc tring 16n nh&t goi 1a tin hiéu c6 cyc tinh duong.

4.2. NGUYEN Li PHAT TiN HIEU TRUYEN HINH

Tin hiéu truyén hinh ddy du bao gém tin hiéu hinh anh hay con goi la tin
hidu video (tin hiéu d¢ chéi, tin hiéu déng bo dong va déng bo manh) va tin
hiéu am thanh.

Tin hiéu hinh c6 phé tan s6 khd rong, vi du hé OIRT c6 dai tdn 6 MHz

Jimin =0Hz; Snax = 6 MHz

Dé phat céc tin hi¢u hinh trong khong gian, tién hanh diéu ch€ bién do véi

tdn s6 séng mang f,, tir 48 MHz dén 230 MHz d6i véi bang VHF va
tir 470 MHz dén 958 MHz déi v6i bang séng UHF.
Phé ciia tin hiéu diéu bién dugc v& trang hinh 4.5.

1 Bién db

N/

6 [ MH'_?‘ Jov-fmax fov Fovs fme
a) b

Hinh 4.5. Phd ciia tin hi¢u hinh dd diéu bién.
Thanh phan phé cba tin hiéu diéu bién AM gdm :
Thanh phén clia séng mang foy
Thanh phédn bién tén trén t¥  fo, + fmin dén £, + finax
Thanh phén bien tdn dudi tir fo, ~ Finax €0 for — fmin
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~ trong d6 : f,,, - 12 tdn s6 séng mang tfn hiéu hinh ;
Fimin+ Finax - 124 56 tin hieu hinh (tin hieu video) cye tidu va oy dai,
Nhu vay tin hiéu hinh da diéu ch& chi®m mot dai tdn rét rong :
D=2 f, =2X6=12 MHz
Trong phé cita tin higu, chi c6 bién tin trén v bien tdn duéi 1a mang lugng
théng tin va luong thong tin ndy 1a hoan todn nhu nhau. D¢ tiét kiem tdn phé va

ning cao d¢ chon loc, ngudi ta chi phdt di bién tdn trén, tdn s6 song mang va
mot phin nho bién tdn duéi (hinh 4.6 a).

Tin hi¢u am thanh c6 dai tdn hep tir 20 Hz dén 20.000 Hz dugc didu ché vio
séng mang tiéng f,, theo phuong thitc diéu tdn FM. Tén s6 séng mang ti€ng f,,

duge chon 16n hon tin s§ séng mang hinh f,, 1a 6,5 MHz. Hai t4n s6 s6ng mang
hinh va ti€ng cling dugc phit di trén mot kénh theo phuong thiic hop séng mang.

- § Bien do : Bién 46

fov MH=z fov foa f-MHz

fov+Smax —— 6,5 MHz ——

s MHz |

a} : b}

Hinh 4.6. Pho ciia bién tdn trén tin hiéu hfnhI(aJ va phd ciia tin hiéu hinh va riéng (b).
Vi du céc kénh séng truyén hinh trong dii VHF va UHF.

Dai Kénh fy + MHz fqa. MHZ
1 49,75 56,25
2 58,25 85,76
3 77,25 83,75
4 85,25 91,75
VHF 5 93,25 99,75
8 175,25 181,75
7 183,25 189,75
8 191,25 197,75
9 199,25 205,75
10 207,25 213,75
11 215,25 221,75
12 223,25 229,75
UHF 470 + 958 476,5 + 964,5
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Hinh 4.713 so dé kh6i mdy phét tin hiéu truyén hirih, .

Tin hiéu
1 2 k! 1 [
Video
] 5 i
Tin higu :
49 i0 11 12
Am thanh

Hink 4.7, So do khoi mdy phdt truyén hinh.

Tin hiéu hinh 14y tir camera, dugc khuéch dai dén gis tri da 16n réi dua vio
diéu ché bién do ; tan s& sérg mang do mach dao dong thach anh c¢6 d6 6n djnh
€ao tao ra, dugc nhan tdn va khuéch dai cao tdn trudc khi dura vao diéu bién. Tin
higu diéu bién duoc dua vao tdng khuéch dai cong sudt. Tin hiéu dm thanh duge
diéu tdn & 14n 58 séng mang I6n hon tdn s6 séng mang hinh 6,5 MHz: c4 hai tin
hiéu hinh va ti€ng da diéu che duge dua ra anten va phdt trén mot trong céc
kénh truyén hinh theo phuong thite hop séng mang. .

Hién nay dugc sit dung rong rii hon ci la mdy phdt hinh diéu ch€ trung tdn
(IF). . .
May phdt dugc diéu ché véi cong suat thdp tdn s6 trung t4n khoang vai chuc
MHz, sau d6 méi trén va nhan tdn dé nhén dugc tdn s6 mong muén.

Tin hi¢u hinh dwoe xi 1i bdi khéi 1 trude khi dua vio diéu bién (kh&i 2).

Khdi 8 1a b¢ dao dong tdn s6 Khoang vai chuc MHz 1 tdn s§ séng mang cita
khoi diéu bien tin hiéu hinh 2, dong thdi dua vio khéi 10 dé dim bio khoing
cch gifid tdn s6 s6ng mang hinh va ti€ng 1a khong déi). Khéi 3 loc 14y bien tin
trén; khoi-5 120 dao dong dé dua v¥o kh6i 4'va 11 1a haj khsi tron tdn nhim tao
ra séng mang hish v3 séng mang tiéng twong ing; khoi 6 1a khuech dai cong
- sudt hinh. Tin*hi¢y 3m thanh dwgc xir If bdi khai'9, ri dua vao diéu tdn & khéi
10 va ddi t4n tai khdi 11, Tin hiéu tigng da didu tdn dirge dua qua khéi khuéch
dai cong sift ti€ng 12 r8i duwoe cong cong sust qua bo hop séng mang 7, cu6i -
- cing dua ra anten. o I ,

4.3. THU TiN HIEU TRUYEN HINH

Thist bj thy tin hi¢u truyén hinh (goi 12 mndy thu hinh) cé nhiem vy thu va
- bi€n d6i tin hiéu truyén hinh dusi dang dao dong diéu ché cao tdn thanh tin hieu
thi tdn va hién hinh trén man hinh.

Hinh 4.8 12 50 d6 khsi cha mdy thu hinh den tring.
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Hinh+4.8. S0 dé khéi may thu hinh den tring.
1,2 - 12 hop kenh. -

1- 1a khdi khu&ch dai cao tdn véi nhiém' vy chinh 12 khuéch dai chon loc tin
hieu cac kénh truyén hinh duoc thu, loai bd tin hiéu khéng cdn thu va nhiéu.

2- K1i&i d6i tdn nihim tao rd tin hidu c6 tdn s6 trung gian khong déi goi 12
trung t4n. D€ 1am nlnﬁm ¥ ndy b9 d6i tdn thuc hién tron hai tdn s6 : mot tdn s& -
do bo dao ddng ugom i'tao ra vi tAnn s6'tin hiéu cia kenh dang thu. Trung tdn
duge chon bai hidw gxﬂx ‘tns6 ngoai sai va tdn's6 tn hiu, tAn s& nay thép hon
tdn s6 tin hi¢u. D tdn s6 nky khong d6i cho tit ci c&c kénh thi tﬁn 36 tin hiéu
va tdn s& ngoai sai phéi thay ddi dbng bo. -

Trung.tdn hinh va ti€ng c6 gid tri khic nhau tl:@' thuode viio he lruyén hmh
Vi dy he¢ OIRT cé trung t4n hinh 12 38 MHz va trung tdn ti€ng 14 31,5 MHz.

3- Khéi khuéch dai trung tdn chung : ¢6 nhiém vu khuéch dai dién &p trung
tdn hinh va ti€ng dén mot gi4 tri dt 16n dé dua vao mach téch s6ng.

4- Khéi tich séng video, day 12 mach tdch séng bién d6 hay mach gidi diéu
bién, c6 nhiém vu khoi phuc lai tin hiéu thi tdn tir dac dong cao tdn di didu ché.
Ciing tai kh6i nay tich rieng tin hiéu Am thanh d& diéu ché, tin higu déng bo
dong, ddng b6 manh vi tin hiéu thi tdn.

5- Khéi khuéch dai thi tdn, c6 nhieém vu khuéch dai tin hiéu video dén gid
tri dit 16n hang chuc von dé dua vao diéu khién catSt den hinh.
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6- Mach tu dong diéu chinh hé s6 khuéch dai AGC, 1dy tin higu sau tach
séng nin thanh mot chiéu va dua vé khOng ché h¢ s6 khuéch dai ctia khoi
khuéch dai trung tdn v cao tdn, sao cho khi tin hi¢u vao ldn qué thl he s6
khuéch dai gidm di va ngugc lai, dim bdo 6 sdng trén man hinh én dinh.

"7- Kh6i khuéch dai cong hudng chon loc 14y trung tdn ti€ng.

8- Mach tich séng tdn s6 14y ra tin hi¢u 4m tdn.

9. Mach khuéch dai 4m tan,

10- Mach khuéch dai cong sudt am tdn.

_ 11- Mach tdch xung d6ng bo dong va xung déng bo manh, & day su dung

mach khué&ch dai chon bién dé tich xung déng bd ra khdi tin hiéu video,
tranzito 1am nhiém vu tdch xung déng b thudmg xuyén & trang thdi khod, chi
khi nao dinh xung déng bo dua dén thi tranzito mdi m& va xung déng bo dugc
tich ra. : :

12- Mach khuéch dai va phan chia xung déng b6 : sau khi xung déng b0
téch ra, dugc khuéch dai d&n mot gié tri 4l 16n r6i qua mach tich phan dé 1y ra
xung déng bo manh va qua mach vi phan 14y ra xung déng bd dong.

13- Mach tao dao dong quét manh, day thyc chdt 12 mach tao dié¢n 4p hinh
ring cua tin s6 50 Hz, dugc diéu khién bi xung dong bo manh. Thudng st
dung mach dao dong Blocking hay mach dao dong da hai.

14- Ting khuéch dai cong sudt manh c6 nhiém vy khuéch dai cong sudt du
16n va ph6i hop trd khéng dé dva vio cufn 14i tia theo chiéu doc.

15- Mach so pha dé ty dong déng bd dong : mach nay thyc hién so pha gilta -
xung déng bo dong chudn do dai phét giti dén va pha cha dién 4p ring cua My
tir tdng cong sust quét ddng. N&u hai tin hi¢u khong c6 sy léch pha thi dién ap
sai lech bing khong; néu c6 sy lech pha thi s& xudt hi¢n di¢n 4p sai l¢ch & ddu
ra, dién 4p sai 1ech niy c6 thé 1a duong hoac am va duge dua vé khéng ch€ tdng
dao 40ng ddng, ty dong diéu chinh lai nhip dao déng cho dé€n khi pha cua chiing

“triing nhau tic 1a ddng bo thi thoi. - - :

16- Mach tao dac dong quét dong : mach tao ra xung quét hinh ring cua
tin s6 15.625 Hz, cong suft tuong d6i 16n nhim cung c&p cho cudn l4i tia va
nhiéu bo phan khic. Thudng ding hon c 12 mach dao dong cong hudng LC,
hay mach RC, '

17- Mach khué&ch dai cong sudt dong. _

18- Bién 4p dong : tao ra dién dp di 16n dé dua vao cun 14i tia; dién dp rét
cao dé dua vao mach chinh luu dai cao 4p va tao ra dién &p r6i chinh luu dé
cung c4p cho cic ludi dén hinh.

19- Mach chinh luu dai cao dp : tuy thuoc vao kich thudc dén hinh ma dién
4p chinh liru yéu cdu cp cho an6t dén hinh c6 thé thay déi tir mot chuc kV dén
hai, ba chuc kV.
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4.4. DEN HINH DPEN TRANG

Bén hinh 12 phdn tir quang dién nhdm bién céc dao dong dién (dao dong thi
t4n) thanh hinh dnh trén man hinh, day 1 qu4 trinh bi&n d6i nguoc v6i camera.
Peén hinh 12 moét
Ong thuy tinh cé do
chan khong cao, khoang

10”5 mm Hg, phia ben
trong cia man hinh c¢é

phit mot I6p huynh £ — b
guang, d¢€ khi tia dién P v
tir bin vao thi man phdt . .
sing (hinh 4.9). 4| ]

— Cdu tao ciia dén G, G
hinh g6m :

F- sgi nung dén
(Filamen) lam bing
hop kim, thudng duge
cung cip dién dp mot
chiéu 12V va dong dién
khoang 0,075 A; hoic dién 4p 6,3V.

K - cat6t, khi bi nung néng sé bic xa dién tir ra Xxung quanh ; catSt duoc
cung cdp boi hai dién 4p :

— Dieén 4p mot chiéu c6 thé diéu chinh dugc n‘r 0 dé'n 100 V dé diéu chinh
d¢ sdng t6i cia man hinh.

— Tin hiéu video c6 dién &p duong, cyc tinh 4m 14y tir bo khué&ch dai thi tdn,
dé diéu khién tia dién t&r bin tir catst d€n man hinh.

G — luéi thi nhét, thudng dwge néi 44t (c6 dien the OV).

Gﬁ — Iuéi thit hai, duge cung cfp dién &p khodng 100V dé tang t6c cdc tia
dién tir.

G3— lu6i thit ba, duge cung cip dlen ap mot chiéu thay déi tir 0 d&n 100V
dé hoi tu céc tia dién tir.

A— andt, duge cung cdp dién 4p mot chidu trén 12kV.

V- 12 cudn ldi tia theo chiéu doc (cudn 14i manh).

H- 1a cufn l4i tia theo chiéu rgang (cudn 14i dong).

Cic thanh phan F, K, G|, G, G3, A tao thanh bo phin goi 1a siing dién tix
(hinh 4.10).

Hinh 4.9. Cdu igo cila dén hinh.
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Man hin

Hinh 4.10. Cév tao cita siing dién ti trong dén hinh.
Viéc hoi tu cdc tia dién tir duge thuc hién bing dién trudng, didu chinh dign
ap ludi Gy s€ nhén dugc tia dign tir hoi tu ding trén man hinh.

— Nguyén li lam viéc cia dén hinh :

Khi cat6t dugc nung néng cac dién tir s& biic xa khoi bé mit kim loai va tao
thanh cic ddm may dién tlf, nh¥ ¢6 ludi hai va an6t nén cic dién tir duge ting
t6c va ban nhanh v& phia man hinh, v6i mot gia téc 16n cdc tia dién tir nay dap
vao man huynh quang lam phét xa, cudng d0 phét xa phu thudc vao tia dién tir
bén vao. Trén ¢é d2n hinh ¢d bé tri hai cdp cudn ldi tia dat vudng géc vdi nhau,
mot cudn li tia dién tir theo chiéu ngang (theo dong) vd mot cudn theo chidu
doc {theo manh), két hgp ca hai tia dién tir s€ tao thanh hanh trinh quét nhu da
xét trong muc 4.1.

Do chéi cha anh trén man hinh phuy thudc vao cudng do tin hiéu dua vao
cat6t den hinh.

Hién nay hdu nhu khong sit dung truyén hinh den tring nita, nhung nguyén
I cita n6 1a co 56 cho ki thuat truyén hinh néi chung va truyén hinh méau néi riéng.

4.5, TIN HIEU TRUYEN HINH MAU VA NGUYEN LI
TRUYEN HINH MAU

4.5.1. Anh sdng, mau sdc va thu cim cia thi gidc

Anh sing 13 mot dang séng dién tir, bic xa trong mot dai tdn 14t rOng (ir
hang chuc Hz d€n khoang 10'*Hz va lan truyén véi t6¢ 4o 3. 10% m/s. Nhimg
bitc xa nhin th&y (4nh sing) chi ndm trong mot dai tdn rdt hep khoang tir (3,8
+7,8) 101* Hz, ¢ 12 tng véi bude séng A tir (780 +380) nm (nano mét).

Nim ngoai dai tdn trén 13 nhitng bic xa khong nhin th4y, & mién tin s¢ thip

hon 12 tia héng ngoai va séng vo tuyén dién, & mién tdn s¢ cao hon 1a céc tia
cyc tim, tia X, tia y ... (hinh 4.11).

Trong ving phd dnh sdng nhin thay cling gém rat nhiéu mau sic tao than_h,
mdi mau tng v6i mot budc séng xdc dinh. C6 by mau phan biét 15 rét nhat ia :
dd, cam, vang, luc, lam, lo, tim. Diéu ndy di dugc ching rhinh bing thuc
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m mm 3um J0nm

Radio Héng ngoat Cyc tim  Tia X ¥
Pa Cam Viang Lur La Lain Tim
760 700 nm 600 nm A0 nim CAD0 380 nm

Hinh 4.11. Phd dni sang nhin thdy.
nghiém : néu ta chi€u mot ngudn dnh sdng tring qua mot lang kinh s& nhén
duge cic vach mau tir 46 dén tim va nguoc lai néu tron t4t ca cdc mau theo t le
nhu nhau s€ nhén duge dnh sang tring.

Ngudn sang chi chita mot mau, & mét budc séng nhét dinh goi 1a nguén
sdng don sdc. Anh sdng tring la t6ng hgp clia nhiéu mau, tuy vay truyén hinh
den trang lai khong c6 thong tin vé mau sic ma chi c6 thong tin vé do choi, tic
1a 46 sdng (trang) vi t5i (den).

Cdc phdn tI thédn kinh thi gidc gdm hai loai : [oai t&€ bao hinh que rit nhay
cam v6i cdc chi tiét séng 161 (den tring) va loai t& bao hinh chép rat nhay cam
Vi mau sic.

Céc t€ bao hinh chép nhay cam nhat v6i ba mau 1a dd (R) luc {(G) v lam
(B). Bai vay trong truyén hinh mau chon ba miau co ban 1a R,G,B:

-Miaudé R(red)cé A =700 nm :

— Mau luc G (green) c6 4 = 550 nm ;

— Mau lam B (blue) ¢6 4 = 445 nm.

Co s& d€ chon ba mau co bin ndy ngodi viéc ching nhay cdm véi thi gidc
nh4t con dya vao nguyén If tron mau :

~ Né€u dem hai trong ba mau troén v&i nhau s& cho mau thit ba ;

~ Néu tron ca ba mau theo nhimg ti 1¢ nh4t dinh s& té_io ra cdc mau trong
tu nhién. '
= Su tron mau va tdch mau (hinh 4.12).
Néu ta tron t4t ca bay mau véi ciing mot lugng nhy nhau s&€ duoc 4nh sdng
tring. Néu tron ba ngudn sdng ciia ba mau R, G, B ciing cudng do thi nhimg chd
8ia0 nhau s& ¢6 nhitng mau sic khdc nhau. N&u trén ba mau theo cée 1 1& khic

nhau thi § phdn gifa (ba mau giao nhau) s& nh4n duoc tdt ca cdc mau trong
thién nhién.
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Vidu : treng hinh 4.12
do + luc = vang ;
do + lam = do thim (mén chin) ;
{am + luc = xanh lo ;
dd + luc + lam = tridng.

Nguge lai ciing c6 thé tich tir
mot ngudn 4nh sing trdng thanh ba
mau co ban theo nguyén 1f :

Mau tring = mot mau cd ban +
mau phu ;

Vang

Mau tring = mau 46 + xanh io ;

Trang

Mau tring = mau luc + d6 thidm ;

Mau tring = mau lam + vang. Hinh 4.12. Sir tron mau.

— Ddc tinh ciia mau sde. Dac tinh ciia mau sic dugc can et vao ba y&u t6 sau :

+ D6 chéi (luminance) : cho biét do sdng t6i clia mau d6 ;

+ Sic miu hay séc diéu (fiue) : 1a tinh chét tao nén mau sic, phan biét gitta
cdc mau khéic nhau, sic di¢u duge xdc dinh bang budc séng 4

-+ D¢ bio hoa mau (saturation) : cho biét d6 dam nhat, tifc 12 néng do cha

mau séc.

4.5.2. Nguyén li truyén hinh mau

Trong hé théng truyén hinh mau, phai truyén di thong tin vé méau sic cia
timg diém anh g véi ti 1& gitta ba mau, vi mau bao gém cd do choi nén vé
nguyeén 1{ khong cén truyén di do chéi nita. Nhumg néu mbi diém anh chi truyén
di ba mau co ban thi s& ¢6 nhitng nhuge diém khong khic phyc dugc :

— Phé tin hiéu cila kénh truyén hinh s& rdt rong, vuot xa phé cla he truyén
hinh den tring 12 6 MHz. Gia sit d€ truyén di ba tin hi¢u mau riéng r€, phé
clia mbi tin hiu mau khong du6i 6 MHz thi dai théng cia kénh khéng dudi
3% 6 MHz = 18MHz. Nhu vay 1a khong ké&t hgp duge v6i he iruyén hinh den tring.

— Hé truyén hinh nay khong c6 dudng truyén tin hi¢u do chéi rieng biét,
nén khong thé thu dugc cdc chuong trinh truyén hinh den tring, nghia 12 khong
c6 tinh wong thich. Vi nhitmg nguyén nhan trén, hé théng truyén hinh mau phai
truyén di ¢4 tin hiéu chéi va tin hiéu mau, nhung khong phai 1a ba tin hi¢u mau
¢o ban ma 14 hai tin hi¢u hiéu mau.

— Tin hiéu d6 chéi 1a tin hiéu duge tron tiY ba tin hi¢u mau co ban theo (i 1¢ :

Y=03R+059G +0,11B

NéuR=G=B=1thiY=1 d61amaiu tring;

NEuR=G=B=0thi Y =0 d6 la mau den.
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~ Tin hién hiéu mau : h¢ truyén hinh mau khong truyén di ba tin hiéu mau
R, G, B, ma chi truyén di hai tin hiéu hiéu mau R-Y va B-Y. Chon hai tin hi¢u
R—Y va B-Y 12 vi hai tin hiéu niy chia nhidu thong tin vé mau shc va co thé
tir chiing héi phyc lai dugc tin higu G-Y.

R RY —1 (" o i
: bidu + May

(;:7111:1(::“;1 G + chiE phat
. T N } B-Y
1 Y
' bao
Matrdn —| pha N
180°

Hinh 4.13. Hé thdng tao va phdt tin higu mau.
* Mt khdc thi gidc rat nhay cAm véi mau G nén dé truyén cdn mot dai tin rong
hon. Trong khi 6 thé han ché phd chia hai tin hi¢u R-Y vaB-Y khoang + 1,5 MHz.
So d6 khoi he théng tao va phdt tin hiéu truyén hinh mau dugc mo ta nhu
hinh 4.13, trong so d6 chua tinh d&n cdc tin higu déng bo va am thanh.
Thuyc ra véi viéc xi Ii tin hi¢u nhu hinh 4.13 thi phé cha tin hiéu truyén
hinh mau (Y, R-Y va B-Y) ciing rong hon truyén hinh den tring (6MHz) nhiéu.
Dé thu hep dai tdn, hai tin hi¢u R-Y va B-Y khong cin truyén di rieng biét
ma dugc chi xen k& vio phé ciia tin hieu Y- d6 13 phuong phép xen tdn, va nhu
vay ph6 cha tin hiéu truyén hinh mau ndm gon trong dii phé clia tin hiéu truyén
hinh den tring tuy thudc tién chudn truyén hinh OIRT hay FCC (hinh 4.14).

M ' b Mie
Y Y
T R-Y i _RY
y/ LN BY 0o BY
P ] ) I ]
/ : \ ! b
£ L NN, f MH: h : A _ o f MHz
6.2 MHz 4,25 MHz —4
Tiéu chudn OIRT Tiéu chuin FOC
Hinh 4.14. Phé tin hiéu truyén hinh mau.
a) Tiéw chudn OIRT b) Tiéu chudn FCC
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4.6. CAC HE TRUYEN HINH MAU CO BAN

4.6.1. Hé truyén hinh man NTSC (National television system committee)
He NTSC duoc tinh theo tiéu chudn FCC c6 nhimg dic diém sau :
— Tin hiéu d6 chéi Y duge chon theo ti 1é :
Y=0,30R +0,59G +0,11B do rong déi tdn 4,2 MHz
() day Y, R, G, B 1a mitc dien dp céa cdc thanh phin Ey, Eg, Eg, Ep;
nhung dé thuan tién ta tam ki hiéu nhur trén.

_ Hai tin hiéu hieu mau R-Y va B-Y truéc hét dugc xoay pha 33° dé tao
thanh tin hieu I va Q. Truc I & truc ma mat ¢6 kha ning phan bi¢t mau sic nhay
nhdt nén dugc truyén voi dai tdn 1,5 MHz. Truc Q phan biét kém nhét nén
truyén véi dai tdn 0,5 MHz : '

1=074(R-Y)-0,27 (B-Y) dai tdn 1,5 MHz ;
Q = 0,48 (R-Y) + 0,41 (B-Y) dai tdn 0,5 MHz.
Hai tin hi2u I va Q dugc diéu bién nén cing v6i tdn s6 séng mang mau
£, = 3,58 MHz nhung léch pha 90° (diéu bién vuéng géc).

Vi Ia di€u bien nén, nén thanh phdn tdn s6 séng mang mau f. bi triét tieu,
chi con hai bien tdn trén va dudi. D& héi phyc lai tin hi¢u I va Q & phia mdy
thy, tifc 13 héi phuc lai tdn s6 v pha clia £, gi6ng nhw ban ddu thi & mdy phét
phai phét di tin hiéu déng bod mau c6 tdn s6 ding bing 3,58 MHz. Tin hié¢u nay
g6ém khodng 8 + 11 chu ki va dugc chen vao sudn sau clia xung xod dong (hinh
4.15 a). Phé cia tin hiéu miu téng hop gdm hai tin higu chéi Y, tin hi¢u mau C°
(gbm tin hidu diéu bién I'va Q') dugc 14y toan bo bién td4n dudi va mot phin
bién tdn trén (hinh 4.15b). '

Xung déngbd Mite
dong

Xung déng b Y I Q
mau -

J ) 0.5h

IR

o Xoadong 124 — ——

a) ' ]

Hinh 4.15. Tin hiéu dbng bo mau (a) va phd tin hiéu hé NTSC (b).
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— Mach md hod tin hiéu NTSC :
Hinh 4.16 1a so d6 khéi mach mé hod mau he NTSC,

Y ‘Day Krdai Y
tréd Y —{
R A .
Camera| G Mach I K/dai ' Diéu I Tin hig,
mau ma ) bién + = tdng hy,
|E) Irin B:E5MHE] nén 1 | o NTSC
’ — + - .
Q K/dai Diéu
) bién I
i nén2{ Q' j
Tao
dao i =908
dong |
3,58 Mz
¥ Taa xung
Tao xung ddng b3 mau —J
dbng bo )
fo by —

Hinh 4.16. Khoi md hod mou hé NTSC.

Camera miu tao ra ba tin hi¢u R, G, B, mach ma trdn lam nhiém vy tao ra
tin hiéu chéi Y, tin hiéu R-Y va B-Y réi xoay phfa truc R-Y va B-Y di mot
géc 33° thanh tin hieu I va Q. . :

Tin hi¢u Y vi ¢6 phé tdn s6 rong dén 6 MHz nen duge qua day tré dé dén
mach trd1i cling thdi dim v6i haj tin hi¢u mau. Tin hieu I va Q déu duge didu
bién nén ciing v6i tdn s6 séng mang man Je = 3,58 MHz do bo tao dao dong

tao ra, nhumg lech pha nhau mor g6c 90° Bong thai t camera mau va khéi tao’
dao dong s6ng mang tao ra xung déng bo mau. Tt ci cic tin hi¢u trén duge
tron v6i nhau thanh tin hiéu truyén hinh t8ng hop hé NTSC va dugc dua vio
m4y phat truyén hinh. Tin hiéu hinh dugc diéu bién tai tdn s6 s6ng mang hinh
Jov V& tin hi¢u am thanh dugc diéu tin vao tdn s6 séng mang ti€ng f,, trén mot
kénh séng truyén hinh,

— Khoi gidi md mau hé NTSC _

Khéi gidi ma mau trong mdy thu hinh thyc hién héi phuc lai tin hiéu chéi
Y, tin hiéu hieu mae R-Y, B-Y va G-Y tir tin hi¢u rhau tdng hop T, cdc khdi
chirc nang co ban duge mo ta trong hinh 4.17. '
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Hinh 4.17. Mach giai md mau hé NTSC.

Sau khéi tich séng thi tdn nhan dugce tin hiéu tdng hop T, sau d6 tich riéng
tin hiéu Y : tin hiéu mau C d7 diéu ché, xung déng bo mau vi xung déng bo
dong va manh.

— Tin hiéu chéi Y ¢6 dai tdn rong hon nén dugc qua day tré 9,7 us r6i dira
vao catdt dén hinh.

— Khoi khuéch dai méu : ¢6 nhiém vu chon loc tin hiéu mau C’ O tin s6
3,58MHz nh& bo khu&ch dai cong huéng, rdi tich thanh hai tin hiéu I’ va Q’ réi
dwa vao hai mach tich séng bién do. Mach tdch song bién d¢ I, Q c¢6 nhiém vu
héi phic lai tin hiéu hi¢u mau I va Q tir hai tin hiéu diéu bien I', Q’. Tin hiéu

mau I va Q qua hai mach loc thOng dii tuong ﬁng ré1- dén mach ma trin hoi
phuc tin hleu G-y, Y

Mach ma tran’ lam nhié¢m vu tmn ha1 tin Iueu R-Y va B-Y thanh tin hiéu
G Y, thuc hién theo biéu thti'c sau :

Y =0,3R +0,59G + 0,}1B-
— Y =0,3(R~-Y) + 0,5%G-Y) +0,11(B-Y)+ Y
3=0,3(R-Y) + 0,5%(G-Y) + 0,11(B~Y)
Suyra G-Y =-0,51(R-Y) - 0,19(B-Y).

Sau dé ba tin higu nay dugc khuéch dai r6i dua vao dén hinh, hoic dua vao

ma tran dé tao ba tin hiéu R, G, B r6i dua vio cat6t dén hinh. Hé NTSC 13 hé
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truyén hinh mAu tuong d6i don gian, tin hieu Y, R-Y va B-Y duoc truyén ddng
thoi trén mot dong, dai thong hep, cu tric mach va thiét bi twong d6i don gian.
Nhung do diéu ch€ vudng gdc nén khi hdi phuc lai tin hieu I va Q cé thé
giy méo pha va dnh hudng dén mau sic.
4.6.2. Hé truyén hinh mau PAL (Phase Alternative Line)
PAL cé nghia 12 thay déi pha theo tiing dong, diy 1a hé truyén hinh mau
dugc ra doi & Puc theo tiéu chudn FCC. -
Dic Jiém : tin hiéu chéi Y gidng nhur hé NTSC :
Y = 0,30R + 0,59G + 0,11B. déi t4n (0 = 5)MHz
— Hai tin hiéu hi¢u mau duge nhan véi mot hé s6 dé€ tao thanh hati tin higu
V va U, hai tin hiéu nay dugc truyén déng thdi sang phia thu.
V=087NR-Y)

dai tan (0 + 1,5)MHz
U=0,493(B-Y)

— €4 hai tin hiéu V vd U cung duge diéu bién nén vubng géc trén cling mot -
tan s6 séng mang mau f, = 4,43MHz, nhung tan s§ £, cla tin hieu V duge dio

pha timg dong (+90° va —90°) con tin hiéu U duoc giit nguyén. He PAL cho
. rang hai dong lién nhau thi hinh inh coi nhw 13 mét, mit khéng phan biét duoc
sai khdc hai dong lién ké, nén 14y mau hai dong lién ké cong v6i nhau, trong dé
5t dong duoc dio pha, do dé triét tieu duge méo pha néu ¢é. Vi gid sir néu
dong trudc cé méo pha la ¢ thi s& duge cong v6i chinh dong tiép dé nhung dao
pha 180° — c6 nghia 1a cong v6i méo pha 1a — ¢, k&t qua l1a méo pha ¢ = 0.

"Vi he PAL cling sir dung diéu bién nén, nén phai phat di xung déng bo
mau, ¢é tan s§ dung bang fe = 4,43MHz va duge cai vao sudn sau cua xung
xod dong‘khoang (8 + 12) chu ki.

Xung déng bo miu lﬁm nhxém vu tu dOng diéu chinh tin s6 v géc pha ciia
bd tao dao dong séng mang mau f‘C cia méy thu d€ luon déng bo véi ben may
ph4t, déng thdi “diéu khién
chuyén mach di¢n t&r trong mdy
thu dé luén déng bo v6i chuyén Mite
mach bén may phat. Y

Ph6 chia tin hieu truyén
~ hinh mau hé PAL duogc mo ta :

nhir trong hinh 4.18, con so dg £
kh6i ma hod miau duge trinh /
bay trong hinh 4.19.

~ — Camera tao 1a ba tin hiéu
mau co ban R, G, B. Hinh 4,18, Pho tin hiéu hé PAL.

MHz
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— Khoi gidi ma mau ciia hé PAL :
C6 nhiém vu héi phuc lai tin higu chéi Y, tin hiéu R~Y, G-Y hoic céc tin
hi¢u R, G, B, ciing c4c tin hiéu déng bod manh va déng bo dong.

Day Khidai

tré Y
] v | Taeh | py _
. —1ip= 180 + song
Tach e |
sbng hitn 6 R.Y R Pén
f
thi t4n Ktdai - t Ma [G-y]| M2 [ G |eatel
R cong i Tré trin By tran —E— dén
hudng fins Téch I_._ = 7 —=hinh
oy song
—\:‘/ lién 43l { @y
Cong . J
Burst
Ju :
[} 1
+90 CMBT
- Dao N
- i | 1
PLL o |—.

ddng Ity
VGO0 i H
° L -50° J—T l

4.43MH:z L-——1

Hinh 4.20. Kho6i gidi md mau hé PAL.

- Mach tdch tin hi¢u mau C thuc chét 12 mach khué&ch dai cOng hudng tai
tdn s¢ ding bing tdn s6 s6ng mang mau 4,43 MHz véi dai thong (3 + 5) MHz.

— B6 phan phan chia tin hi¢u V’ vd U’ gém mach ddo pha, day tré 64 s,
hai mach cdng ; & ddu ra mach cong ddo {(mach triY) nhan dugc +2V’, con ddu
ra mach cong khong dao 14y dugce tin hiéu 2U°,

- — Mach tdch séng tin hieu diéu bién U’ v tdn s6 séng mang 4,43MHz (géc

@ = 0) cho ra tin hi¢u B-Y.

Con mach tdch s6ng tin hieu V’, ¢6 tin s6 séng mang 4,43MHz nhung dio
pha tirmg dong (géc ¢ = + 90°) 14y ra tin hieu R-Y.

Mach dao dong tdn s6 f, = 4,43MHz duoc diéu khién bdi xung déng bo
mau tir phfa m4y phét va 6n dinh t4n s6 dao dong nh& vong giit pha PLL.

— Ma tran tao tin hiéu G- thyc hién viéc khoi phuc lai tin hiéu G-Y tir hai
tin hi¢u R-Y va B-Y.

Tin hi¢u Y duge dua dén catbt con tin hiéu R-Y, G-Y, B-Y dua dén luédi

diéu khién ciia d2n hinh. Ciing cé th€ tao ra tin hiéu R, G, B tir tin hiéu ch6i Y
va ba tin hiéu hi¢u mau r6i dva ba tin hiéu hiéu mau vao ba cat6t.

Heé PAL c6 vu diém hon NTSC 13 méo pha nhd, khong c6 hién fugng xuyén
méu nhung c6 nhuge di€ém 12 mach phiic tap hon vi c4n day € 64 us chét luong cao.



4.6.3. Hé truyén hinh mau SECAM

Heé truyén hinh SECAM (Sequetiel Couluer A Memoire) 12 hé truyén hinh
vita dong thoi vira 1dn luot, va ¢6 nh6, theo tiéu chudn OIRT.

Hé SECAM c6 nhiéu phan hé qua cdc ldn cai ti€n, d€n 1967 hé hoan chinh
nhét c6 tén SECAM ~I11 B — optimal v duge coi nhu hé chinh thie .
— Tin hiéu Y gidng nhu & hai hé NTSC va SECAM duge truyén & tat ca cic dong
Y=030R+0,59G +0,11B dai tdn 6 MHz

— Hai tin hi¢u mau dugc chon v biéu thi
Dp =-19(R-Y) dai tan (0 + 1,5)MHz ;
Dg = 1,5(B-Y) dai tan (0 + 1,5) MHz.

Déu trir trude (R-Y) 1 biéu thi cyc tinh cla tin hieu. Chon hé s6 1,9 va 1,5
nhdm giai quyét tinh két hgp gilra truyén hinh mau va den tring. Hai tin hiéu
Dg va Dp duoc diéu tdn boi hai tan s6 séng mang mau phy khac nhau va ldn
lugt truyén di theo ting dong, nhu vay dong thit nhit gém tin hiéu Y v Dy thi
dong tiép theo la Y va Dp.

D& véi cde dong truyén Dy thi tdn 8 song mang mau fp khi chua diéu
ché dugc chon :

fr =282 fr; =282 X 15. 625 = 4,40625 MHz
Con doi vdi cdc dong truyén hinh tin hiéu Dg:
fr =272 fy =272 X15.625 = 4,25 MHz

Dé hai tin hiéu Dp va Dp quét lan lugt timg dong trén man hinh déng b6
v6i tin hiéu mau phia mdy phdt, thl mAy phat phai phét di tin hiéu déng bo mau.
Déng b6 & day thyc hi¢n ca theo manh va theo dong.

- Dé déng bd manh mdi inh dugc chia ra cdc manh 1& (g6m cdc dong tir
1,3,5 dén 625) va cidc manh chén (cdc dong tir 2, 4, 6 dén 624). .
Tin hiéu déng bod mau theo manh duge dit, & manh 1 tir dong 7 dén 15 gém 9
xung, trong dé 5 xung am dugc nhin dang Dp va 4 xung duong nhan dang Dpg.

— O manh 2 tin hiéu déng bo duge dit & ddng 320 + 328 gém 9 xung trong
dé 5 xung am nhin dang Dy va 4 xung duong nhan dang Dg.

Phd cla tin hiéu truyén hinh mau t8ng hop hé SECAM duge v& nhu trong
hinh 4.21. Phé cta tin hiéu mau téng hgp hé SECAM g6m tin hiéu do chéi Y va
tin hieu mau C gém hai tin hi¢u diéu tdn tai td4n s6 fp va fg, bién do cha hai
hiéu mau nay nho hon tin hiéu Y.
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Khéi md hod mau hé SECAM

Diny KAl
S . ; -
tri Y ]
Y v
. | Mach ) . o L._...
{.-rm‘mr;l s iR L ']f“ @_, Fién | cvpy
AL n -1
Lrim I

nhan _J_ - : ¥ .
(| lhéu PTI Tin hicu
! T3 tin rhuang o an T
o - i ting hap 'l
] | B d._nL__®_ Ién | |
015 |

nhin [lo _ I_ '
I T [
Tao [ 2] Haing — -y (MY
xung | £, bo ) T :'j_i i S
dong bo mau _ Do Tas
Fu Chia | e déng déng
: | a5i . Ix f8
. R 4.406 | | 4,25

 Himh4.22.Khdi ma hod mau he SECAM.

Mach ma trin 6Bam t20 ta tin hiéu Y va hai tin hieu mau Dg va Dy . Tin
hi¢u Y duge xir 1i gi6ng nhu he NTSC va PAL; tin higu mau Dp vi Dp duoc
khuéch dai va loc dai (0. + 1,5) MHz sau d6 tin hieu déng b6 mau duoc cii vao,
Mach tién nhdn 12 mach néng dic tyén tdn 56 & doan t4n s6 cao cla tin hiéu Dy

va Dp trude khi dua vao diéu tin nhim nén nhiéu va tang ti s6 /N (hinh 4.23a).

Mach diéu tin : diéu tdn hai tin hi¢u Dy va Dp &haitdns6 fpva fp duge
thuc hie'n déng bo nhd chuyén mach dién tir, ¢6 t4n s6 chuyén mach bing fu 12,
nhu vay 1dn lugt méi dong chi c6 mét tin hiéu mau Dy hayDp.

— Mach loc hinh chuéng ngua : hai tin hiéu didu tdn D'g va Dp c6 nhuge
di€m 1a khi khong ¢4 tin hiéu mau thi thanh phdn séng mang f vi fg vin tén
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f MHZ

Hinh 4.23. Mach tién nhédn va gidi nhdn (a) ; mach loc hinh chuéng sdp

vi chudng ngda ().

tai, nén gay nhiéu va khé két hop giua truyén hinh mau va den tring. Mach loc
hinh chuéng ngita s& khic phuc nhugc diém dé. Tai tdn sé trung binh 4,286
MHz c6 hé s& truyén dat nhd nhat. Béi vay khi khong ¢4 tin hiéu mau, thanh
phédn séng mang mau fz va fg ¢d bién do rét nhd nén nhiéu giam di. Mach
cang cé nhiém vu tron céc tin hiéu chéi Y, mau C’, xung déng bo dong, doéng
b6 manh dé tao thanh tin hién mau téng hop T hé SECAM.

B¢ gidi ma mau hé SECAM

Sa'#8 khéi qua trinh gidi ma mau SECAM dugc trinh bay trén hinh 4.24.
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Hink 4.24. S0 d6 khéi gidi m@ mau SECAM.
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Tin hiéu mau téng hop sau tich séng thi tn trudc hét dugce tich thanh tin
~hiéu chéi Y va tin hi¢u mau C’ dudi dang tin hieu D' va D’g da diéu ché€. Tin
hi¢u chéi Y duge xir 1i giéng nhu he NTSC, PAL.
Tin hiéu maw C’ trude tién qua mach loc hinh chudng sdp c6 tin s& cong
- hudng 4,286MHz, d€ 14y ra hai tin hieu D’y c6 tin s6 fr = 4,406 MHz va tin
hiéu D’p c6 tin s6 4,25 MHz. Hai tin hiéu nay duge dua dén chuyén mach dién
tr (CMDT) 14n lugt timg dong qua hai dudng : mot truc ti€p va mot qua day tré
mot dong 64 u s, titc 12 sir dung lai tin hiéu mau & ddng trude ds, o day day wré
giéng nhu phin tit nhd. Hai mach tdch séng diéu tin 14y ra hai tin hiéu
Dg (R-Y) vi Dg(B-Y).
— Mach gidi nhdn 12 mach sira méo & doan tdn s& cao cia tin hiéu mau, dic
tuyén c6 dang nguge vdi mach tién nhén (hinh 4.23 a).
— Mach ma tran nham tao ra tin hiéu G-Y. tir hai tin hiéu R-Y va B-Y. Sau
dé6 ba tin hiéu nay duge khuéch dai 1én va dua vio dén hinh. N&u chinh sai tdn

s cong hudng 4,286 MHz cia loc hinh chuéng s4p thi ¢6 thé mat miu, con néu
mach tdch séng chinh sai tdn s& 4,406 MHz hay 4,25 MHz thi mau s& bj sai.

4.7. MAY THU HINH MAU VA CAC KHOI DPAC TRUNG

4.7.1. So do khéi

Hinh 4.25 1a so d6 khéi mdy thu hinh mau. So véi mdy thu hinh den tring
(hinh 4.8) cé nhiéu khdi gi6ng nhau, nhitng khéi khdc biét ¢6 tinh dic trung Ia
khdi xir If tin hiéu mau va dén hinh mau.

Phdn cao tdn, trung tdn, tdch séng

— Khé6i kenh : VL, VHF vi UHF c6 nhiém vu liya chon kénh séng cén thu,
khué&ch dai va bién déi tdn s6 hinh f,,va ti€ng f,,thanh trung tin ti€ng va
trung t4n hinh. '

— Mach AFC (Automatic Frequency Control) hay AFT (Automatic Finetuning)

12 mach ty dong diéu chinh hay tinh chinh tdn s6 dé dam bio cho tdn s& ngoai
sai 6n dinh.

— Khéi khuéch dai trung tdn chung (VIF) : day 12 khéi ding chung cho ca
trung tdn hinh va tiéng.

~ Kh6i tdch séng thi tdn : 14y ra tin hiéw mau t6ng hop T va khuéch dai so
b6 tin hi¢u T, tich s6ng phéich dé tao trung tdn tiéng the 2.

Phdn duong tiéng : tdn s6 trung tdn ti€ng thit hai qua bo khuéch dai trung
tan ti€ng SIF, qua tich séng FM, qua mach Khuéch dai am tdn réi dua ra loa.
Phédn nay m4y thu hinh méau va den tring giéng nhau.
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Phdn dwong hinh : kénh xtt 1i tin hidu chéi Y va mau C.

—Tin hiéu Y duge tich khoi tin hiéu t6ng hop T, qua day tré 0,7 us 16i
duge khu&ch dai dén mite di 16n dé dua vioma tran R, G, B.

— Khé&i mau : tach tin hiéu mau tir tin hiéu T, phuc héi lai hai tin hi¢u hi¢u
mau R-Y vi B-Y, r6i qua ma tran G-Y dé tao lai tin hieu G-Y. Ma tran R, G,
B tao ra ba tin hiéu man R, G, B dugc khuech dai déc lap r6i dua dén ba catdt
dén hinh mau..

Nam trong ba khdi khuéch dai nay 12 mach can bing tring, diung dé dicu
khién cudng do ba tia dién tif sao cho khi chua c6 tin hi¢u mau thi anh trén man
hinh 13 den tring.

Phdn quét va déng bé

Xung déng b6 manh va dong duoc tdch khdi tin hiéu téng hop T réi phan
chia thanh xung déng bd fy va fy .

— Khéi déng bd mau : ¢6 nhiém vu tach tin hiéu déng bo mau réi dua vao
khoi mau dé thyc hién dong bo anh.

— Khdi quét dong : giéng nhu may thu hinh den tring, ngoai ra con cip
dién 4p tdn s6 fy cho mach tao dong dién hoi tu, cho mach sira méo gdi va
trong mot s6 mdy con 14y dién dp, ndn thanh mot chiéu dua vé cap cho khéi
cong suat manh.

— Kh6i quét manh : giéng nhu mdy thu hinh den tring, ngoai ra con cép
dién 4p tdn s6 f,; cho mach tao dong dién hoi tu, cho mach slra méo géi.

— Mach tao dong hoi tu : c6 nhiém vy tao ra dong di¢n tin s8 fy va fy voi
hinh dang v bién 46 cdn thigt d€ cung cp cho co cfu hoi ty b6 tri trén b dén

hinh, nhdm hoi tu ba mau R, G, B trung khit nhau tren mdi diém anh cha man
hinh.

-~ Mach lhm sach mau : trén c6 den’ hinh ¢6 hai iam cham det hinh xuyén
dé 1am sach mau; con d€ chinh tam, thudng ding cdch thay ddi tri s6 va chiéu
dong dién qua cudn ldi dong va manh.

- Kh6i nguén : gém cdc mach chinh luu va 6n dp dé tao ra nhidu mic dién
ép 6n dinh cdn thiét dé c4p cho cdc'mach clia mdy thu hinh mau.

Mach khir tir du : duge b8 tri & kh6i nguén cé nhiém vy khir tr trudng du
trén man hinh. Mach nay tao ra xung tir trudng mdi 14n md mdy, chi ton tai
trong mot thoi gian ngin nhim quét sach tir du, sau dé tir trudng nay giam
nhanh va khong anh hudng dén mdy thu.

— Mach vi xit 1i : nhan cdc 1énh tir céc phim 1¢nh trén mat trudc mdy thu,
hay tir diéu khién tir xa, x{ If c4c Iénh ndy va diéu khi€n moi hoat dong cua
may thu hinh.
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4.7.2. Céc khdi dac trung ca may thu hinh mau
— Bo kénh : c6 nhi¢m vy chon kénh (VL, VHF hay UHF) 16i déi tdn nhim
tao ra trung tdn hinh va tiéng chung. Hop kénh thudng gdm ba khéi chic ndng.

— Khuéch dai cao tan : c6 nhigm vy chon loc va khuéch dai cic tin hidu cao
t4n diéu ch€ cén thu (thuoc mot kenh nao d6 ciia dai truyén hinh) dé€n mot gid
tri db 16n dé dua vao khuéch dai trung tdn.

Vidu:kénh9
£, =19925 MHz ; f,, =205,75 MHz

Sai lech tdn s6 giita séng mang am thanh va hinh &nh ludn la :

foa— foy = 205,75 199,25 = 6,5 MHz (He¢ OIRT)

- Mach tao dao dong ngogi sai : 1a mach tao séng cao tdn nhim tao ra tin
s& 16n hon f,, ding mot trung tin hinh (38 MHz) va 16n hon fp, ding mot
trung tin tiéng (31,5MHz)

fus = foy +38MHz = fo + 31,5 MHz

Khi tin hiéu vao thay d6i (thay d6i kenh séng) thi t4n s6 f,;ciing phai thay
déi twong tmg A& dam bao trung tan hinh va ti€ng Iuén cd dinh.

— Mach trén tdn, nhim tron dao dong ngoai sai va tin hi¢u cdn thu détaora
trung tin hinh va ti€ng. :

Trung tAn hinh @ fs — for =38 kHz

© Trung tn tiéng : fus — foa =315 kHz

Ba khdi trén dugc b tri trong mot hop boc kin dé chéng nhidu va c6 co ciu
déng tryc dé d& déng chinh.

C6 hai loai hop chuyén kenh : loai co khi chuyén mach cic ti€p diém
bing céch xoay timg néc dng v6i céc kenh séng (vi du xoay trdn 12 kénh).
Loai nay chi dugc sir dung & céc ti vi den tréing, va hién nay hau nhur khong su
dung nifa.

— Loai hop kénh chon trudc : loai nay hién nay dugc st dung phé bién trong
cdc ti vi mau, c6 bo vi xit i d& diéu khién viéc chon kénh va chon bang séng.

Viéc thay ddi tdn s dao dong ngoai sai duoc thyc hién nhd mic mot di6!
bi€n dung (varicap) trong khung cong hudng LC (hinh 4.26a).

Néu thay d8i dién 4p (phan cyc ngugc) dat vao varicap thi thay déi dug
dien dung Cp cua varicap, tic 1a thay 4éi dugc tdn s8 cong hudng.

i
fch - fns —ZH'JE(C+CD)
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Khé&i cao tdn dugc chia 1am ba khéi nhé, mdi khéi dugc chinh sdn trong
mat bing séng nhét dinh VL, VHF, UHF. Khi bang s6ng nao dugce cdp dién thi
chi'bang séng dé lam viec.

f 1
] 1
| V1 !
i I
| 1
\ ] ' —a| D 1in fr—a-
| VHEF | BDén b
1 J loe SAW
i i
JHF | |
, ¢ ) Do ding
| ! NEoal =il
Khéi cao tin T
' od
a} b} Bu T\’ BL {030V
_— +E.12v

Hinh 4.26. Hop kénh chon truce.

Tin s6 ngoai sai f,, duoc diéu chinh lién tyc (nhdy dién 4p thay déi tir 0 +
30 V), tir thdp lén cao hoic nguoc lai. Khi Jus dat dling tri s& :

fas = fou+ 38 MHz (fy, = f,, + 31,5 MHz) thi thu duoc kenh d6 va
dugc ghi nhan vio bo nhd. i
— Khoi khuéch dai trung tdn va tdch séng video.

Khei khuéch dai trung tdn hinh (VIF), ¢6 nhi¢m vy khuéch dai dién 4p tin
hi¢u trung tdn hinh vA trung tdn ti€ng dén mot gis «ri dit Ign theo yéu cdu. Dé
dat dugc dac tuy&n tdn s6 d6ng déu trong dai tin rong (4,5MHz vdi hé NTSC;
6,5MHz v6i h¢ PAL) phai, ding nhiéu. mach cong hudng mie néi tiép (vi dy
trong hinh 4.27a 13 ba-téng), t4n, 56, e0ng hudng diéu chinh léch nhau mot chit
(hinh 4.27b) ; c6 mach nén &.déu vi cudi, bing 48 chéng nhifu-lan can.

D€ trung tdn hinh va ti€éng khéng dnh huéng.d8n nhigs drun;
nén xung chi khuéch dai khodng 10%, cop. trung-tha hink Khodn, _

G ddu ra bo tach s6ng video nhan duge tfn hitwchéi Y, mau C” (da diéu
ché) va tin hi¢u déng bo. Mach tdch s6hg: phach 1am nhiém vy phéch hai tin
hi¢u 38 va 31,5 MHz dé tao ra tin hiéu trung tén ti€ng tht hai, rdi dwa vao khéi
dudng ti€ng. - : .

= Khéi mau : kh6i mau (trong khéi gidi md mau) c6 nhiem vu héi phyc lai
hai tin hiéu hi¢u mau R~Y va B-Y tir tin hiéu mau C’ di diéu ch&. Khéi nay
.phu thudc vao hé mau. '
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T Tin higu 1
Nén diu KDTT KDTT KDTT Nén Tach séng
— va cubi - - . -
b 1 2 3 fita video
Ang
Dén kénh
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a) — Téch song| ~ ™~ 5
AFT phach
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31,6 a8.0
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Hinh 4.27. So d6 chitc ndng cia khéi khuéch dai trung tdn hinh (a)
va ddc tuyén tdn s6 KDTT hé PAL (b).

— Néu 1a h¢ NTSC va PAL, giai ma mau dugc thyc hién trong mot IC. Tin
hiéu séng mang méau NTSC 14y tir tin hiéu hinh téng hop qua bé loc dii mau réi
qua mach khuéch dai so by dua vao mach gidi ma mau. Tai ddy tin hiéu duge
tdch séng bien d9, hdi phuc lai tin hiéu R-Y va B-Y.

Vi cé tin hi¢u mau PAL va NTSC diéu bién nén nén dé tich séng bien do
phdi c6 mach tao dao dong tdn s& ding bing 3,58 MHz va 4,43 MHz, c6 pha
~ tring v6i pha clia séng mang mau.

- Trong mﬁy thu hinh mau _Iuen dai hai mach dao dong nady thudng dwge thuc
hi¢n boi dao d9ng thach anh & hai tdn s6 chudn. Riéng hé PAL, tin hiéu sau khi
khu&ch dai mot dudng dugc qua day tré 64 s, va mot dudng khong qua tré, hai
tin hiéu ndy dugc ghép vdi nhau trén tii bi€n 4p va dua vio khdi gidi diéu ché
(tdch séng bién d6 déng bo) dé 14y ra hai tin hieu R~Y va B-Y.

— Mach gidi mi hé¢ SECAM c6 thé duge thuc hlen trong kh6i SECAM
Module riéng, hay trong cing mét IC v6i cdc hé mau kh4c,

Tin hiéu téng hop T dugc dua dén bd loc chuong s4p dé 14y ra tin hiéu mau
C’ déng thoi gidi nhin tdn cao. BO loc hinh chuéng sip thuc chat 1a mach
Khuéch dai cong hudng tai tdn s6 4,286MHz. Miic tin hieu mau Dy (4,406 MHz)

va Dg (4,25 MHz) chi suy giam khodng 10 dB, sau d6 tin hiéu mau C’ qua day
tré 64 s r6i dén chuyén mach dién tir. Mot tfn hiéu i&y 1ir kh&i déng bd mau
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dimg dé. diéu khién chuyén mach hodn vi. Ti€p d6 tin hieu D' va D'g duge- -
dua vdo mach tdch séng diéu tdn (thuimg ding mach téch séng ti 1¢ hay tich

s6ng tryc pha), 14y ra hai tin hi¢u R—Y : B-Y, réi dua vio ma trdn tao ra G-Y,
cudi cling 12 ma trdn tao R, G, B r6i dua vao catdt den hinh.

Viéc chon loai hé mau nao duge thuc hién bdi cdc chuyén hu_ach dién 1.

- Mot s6 mdy thu hinh mau (VD Sharp 14; 21N-D}) viéc giai mi t4t cd cdc
hé mau duge thyc hién trong mot IC. Dé IC giii ma mot k¢ mau nao dé chi viec
thay déi muc dién 4p khéc nhau {mic ndy da c6 sdn) vao ba chan ciia IC. Khi
khong 4p dat cdc di¢n 4p ndy, thi IC c6 thé tr dong gidi ma duge cdc he mau.
Khi dai phdt hé ndo, mdy tu gidi ma he d6, néu tin hiéu thu di khoé. Né&u tin
hi¢u thu y&u, phai chuyén he bing tay, téc Ia 4n phim dé ap dit dien 4p va IC
© gidl ma moét he nao dé.

Khoi khuéch dai dg chéi Y c6 nhi¢ém vu khuéch dai tin hiéu chéi Y dén gid
trj di 16n (khoang 50V dén 110V) d€ dua vao catdt dén hinh (khi ding dén hinh

man chin 18 tron) hoic vai von dé dua dén mach ma tran R, G, B (néu ding dén .
hinh PIL hay t;initron).

Dai tdn cha kénh chéi khé 1ong va phy thudc vao hé mau, he NTSC dai tin
tlr 0 dén 4,2 MHz, PAL dén 5§ MHz va SECAM dén 6 MHz.

Do dai tdn tin hiéu Y 1ong hon tin hiéu mau nén phai ¢6 day tré khoang
0,7 x5 d€ 1am cham tin hidu Y sao cho tin hi¢u chéi va mau cha timg phén i
4nh d€n mach ma tran RGB ciing mét hic. '

K‘;’dal Y l?!%v Khitai Y ' R
| thitan 0.7us Y -
R-y | Ma G
—=] Tran [—=
Y ] L__. Tich xung déng b B-y B
THAGC L Téi khéi midu

Hinh 4.28. S0 d6 khoi mach khuéch dgi Y.

Tdch xung va phdn chia xung déng bo

Dé truyén anh, phia phat thyc hién quét dong tdn s6 fy = 15.625 va quét
manh tdn s6 fy = 50 Hz, quét tir tréi sang phai, tir tren xudng dudi ; & phia thu
cling phai c6 he th6ng quét tia dién ti¥ hoan toan nhy vay.

Vi¢c quét ndy dugc thyc hién bing tin hi¢u ring cua c6 tin s6 15625 Hz
dua vao cudn 14i tia theo chidu ngang, va tdn s& 50 Hz dua vio cudn 14i tia theo
chiéu doc. Hai hé théng quét & phia phat va phia thu phéi hoan toan déng bo

115



(cling-tdn s6, cing pha) vdi nhan. Néu m4t déng bo dong, hinh s& dé nghiéng,
Xién va xoda thimg. Con n€u mit déng bd manh thi hinh sé& troéi theo chiéu doc
hoidc chia lam hai nira. _

Pé déng bod thi & phia phat, cing vdi hinh dnh phai phat di cdc xung dOnrg
bo dong va déng bd manh. Nhiing xung nay cé dang chit nhat dugc cai vao gitfa
thdi gian quét nguge cfia mot chu ki va dit trén dinh cia xung xod, va chiém
khoang 25% chiéu cao ciia tin hiéu hinh (hinh 4.4).

Xung dong bo dong c6 do rong khodng 7 /s, con xung ddng bo manh co
do rong bing 2,5 T =2,5 X64 us =160 us.

Dé€ tich xung déng bo ra khoi tin hiéu hinh ding b6 khuéch dai chon bién

do, wic 1a tranzito thudng xuyén & trang thdi tat, chi khi nao cé dinh xung déng
b6 dén thi tranzito mdéi m& va mdi 14y duge dién ap ra.

Né&u diing tranzito ngugec N-P-N thi phai diing tin hi¢u video ¢6 cuc tinh
am (hinh 4.29), néu tranzito thuan thi tin hiéu video phai ¢6 cuc tinh duong.

Trong cdc may thu hinh miu hién dai, tdch xung va chia xung ddng bo
dugc thuc hién trong mét IC v4i rat nhiéu chite nang khéc nifa.

1 1 Ricn do

"""""""" BENEEEEE

[ R

Xung ddng bo

Hinﬁ 4.29§_S_d-dd mo td téch xung nho b khuéch dai chon bién d¢.

Vi du IC 201 M520165P trong tivi JVC. Sau khi tdch xung, can ct vao do
rong rdt khic nhau cla xung dong va Xung manh, xung déng bd dong duoc dua
qua mach vi phan va déng bo manh qua mach tich phan. Xung dong bo manh do
tdn s§ thdp nén c6 thé tryc ti€p dva vio diéu khién b9 dao dong manh, con
xung déng bo dong phii qua mach so pha méi déng bo dugc véi quét dong.
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Mach so pha thyc chét 13 mach so s4nh pha cia xung déng bo ddng (coi 1a
chudn) va pha thyc t& ciia dao dong ddng tao ra. Néu c6 su sai léch vé pha thi &
du ra mach so. pha s& xu4t hién sai léch dién 4p mot chiéu, dién 4p ndy co thé
duong hay 4m va dege dua vao diéu khién mach' dao dong dé diéu chinh nhip
cho tring véi pha chudn phia dai phat. Qui trinh ty dong di€u chinh nay 13 vdng
kin ti€p tuc cho dé&n khi sai lech dién dp bing khong thi dimg, ¢6 nghia 13 pha

tring nhau, vd mach dao dong binh thudng. -
' Khoi quét dong va quét manh

Khéi quét trong ti vi den tring va mau vé co ban déu gidng nhau. Quét
manh ¢6 nhi¢m vy tao ra cc xung rang cua tin s6 50 Hz (hodc 60 Hz) dé dua
vao cudn 14i tia quét manh. '

Trong cdc ti vi mau hién nay déu dung IC tao dao dong 6n dinh bing thach
anh (vi du thach anh 500 kHz), chia xung thanh tdn s6 dong fy va sau dé laj
dugc chia tdn dé 14y ra t4n s6 quét manh, tn s nay hoac 50 Hz hoac 60 Hz ty
thudc vao dién 4p chuyén mach, sau dé qua mach sifa, tao thanh xung ring cua

¢6 dang nhur hinh 4.30 va dua dén IC cong sudt manh 18i dua vio cuon 14 tia
cla dzn hinh.

*

LI,

\ : : —
T -
Hinh 4.30, Dang di¢n dp xung rdng cita dua véo cudn quét manh,
. Thudng thi khoi cong sust manh dugc cdp bsi nguén dien 14y tir the cdp
bién dp dong, réi nén dién thanh mét chidu. '

Khoi quét dong nhim tao ra dien rang cua tdn s6-15.625 Hz hay 15.750 Hz
dé dua vao cugn 14i tia quét dong (quét ngang) trén ¢ dén hinh.

Trong mot chu ki xung quét, khoang thdi gian tix t dén ty la t+i gian
-quét thuan, tia dién tir duoc quét tr meép trdi sang mép phai cha man hinh. Thoi
glan t 44 dén #5 Umg v6i dong dién tir diém B xudng C 1a thdi gian quét nguge,
tia dién tir dich chuyén tt cu6i dong trén xuéng ddu dong dudi (hinh 4.31).
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Hinh 4.31. Hinh dang xung quét dong.

P& khong nhin thdy céc tia quét nguge trén man hinh, phii c6 mach dap tia
quét nguge. Trong cdc mdy thu hinh mau hi¢n dai, tao dao dong quét ddng vi manh
thudng dugc thuc hién trong mot IC. § day 14y mdy JVC 1am vi dy phan tich

Trong so d6 4.32 thach anh X501 cing véi IC 201 tao tdn s6 dao dong
500 kHz, qua mach chia tdn iy ra tdn s6 dong 15.625 Hz (hé P/S) hay 15.750Hz

Bién dp
thay d6i

Tie Quup  ¥n 0
minh 17
:

Chia tn 1C 201 M52016 SP

manh
Chon xun: . I
dong b EQ Chia 1dn
fv.FH [™| ELMINATE dong AFC2
Tuo xung K#lai Do dong 1én Kidai
rang cua | minh dong VCO AFCI dong

I Cong sudl manh ‘[

Hinh 4.32. So d6 khdt mach tao dao déng quét dong va quét manh.

118



(NTSC), dua dén mach déng b6 quét dong AFC2, qua mach tién khuéch dai réi -
ra khéi chan 6, dua dén ting kich thich Q502 va ting cong sust dong Q551 ma
tai 1a bi&e 4p dong. ‘

Mach AFC1 12 mach ty dong diéu chinh tén s6 dao dong 500 kHz. Ngoai
‘nhiém vy tao ra dién 4p ring cua quét dong, khéi cong sudt dong con cé nhiém
VU tao ra dai cao 4p c&p cho an6t dén hinh, va tao ra nhidu mifc dieén 4p dé Jam
ngudn cdp dién cho ca. khéi khdc clia mA4y thu hinh.

Phdn mau cia mdy thu hinh

Gom khéi méaw cé nhiém vu giat md mau tao lai tin hiéu R-Y va B-Y, v6i
cdc he khdc nhau, cfu tréc coa mach ciing khdc nhau, va kh&i ma r.ran_R, G,B
¢6 nhiém vu hdi phuyc lai tin hiéu G-B, réi tao lai ba tin hieu R, G, B.

Tin hieu G-Y khong phat di & phia méy phdt,s&€ dugc héi phuc lai bing
cdch trén hai tin hiéu hiéu mau theo ti le: _

G-Y =-0,51(R-Y) — 0,19(B-Y)
D¢ a0 lai tin hieu R, G, B diing mach thyc hién c4c biéu thite sau :

R-Y}+Y=R
G-Y)+Y=G
B-Y)+Y=8B

Mach dé thuc hien céc biéu thiic trén goi Ia mach ma tran R, G, B (hinh 4.33).
Tin hiéu —(R-Y) dua vio tdng khuéch dai 77, dien ap colecto (R-Y) duge
~ dbng thdi dua qua Ry vao bazo Ty, va qua Rs vao bazo Tj.

Tin hi¢u —(B -Y) dira vao tdng khuéch dai T, trén tai colector 13 tin hiéu
(B-Y) duge déng thdi dua vao bazo'ting Ty qua Ry va qua Rg duta vio bazo T

bi¢n 4p ~(R-Y) va ~(B-Y) dugc tr6n v6i nhau theo ti. 1¢ - 0,51(R-Y) va
- 0,19(B-Y) dugc T; khuéch dai va 14y ra trén Ry, d6 12 tin hiéu G-Y.

Ba tin hi¢éu R-Y, G-Y, va B-Y dugc cong v6i tin higu Y tir mach khuéch
dai tin hi¢u do ch6i da 1am tré 0,7 sis dua dén va duge cdc tranzito 7, 75, T

khuéch dai len. Ba tin hieu R, G, B dugc 14y trén tai emito va dua dén ba catot
tuong ing cita dén hinh.

Phdn dudmg tiéng mdy thu hinh mau

Phin dudng ti€ng méy thu hinh mau va den tring hoan todn gi6ng nhau
g6m cdc 1dng sau day :

— Tach s6ng d€ 14y ra trung tin tigng thit hai f,, = Sav = Fua-

Tén 56 trung tdn tiéng thit hai 8 khdc nhau d6i v6i c4c he truyén hinh mau
khéc nhau. )
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Hinh 4.33. Mach ma trdgn mau R, G, B.

- Trong mdy thu hinh fnéu, mach tdch séng phdch thudng 13 mot tdng doc
lap, khong chung véi khéi téch séng thi tdn. C4c mdy ding IC thi khéi nay
thuong duge b& urf trong chung mot IC v6i cdc mach chic ning khic.

— Téng khuéch dai trung tdn tiéng SIF (Sound Intermedium Frequency).
Day 12 bo khuéch dai cong hudng, chon loc tai tdn s6 trung tdn ti€ng :
P61 v6i he NTSC  f,» =4,5 MHz ;

DGi véi he PAL  f,, =5,5 MHz ;'

DGi vdi he SECAM f,, = 6,5 MHz.

May thu hinh mau da hé phai c6 khéi trung tdn tiéng khuéch dai dugc t4t ca
céc tdn s6 trung tdn trén,

— Mach tach séng tdn s6 : c6 nhiém vy héi phuc lai tin h1eu am thanh dé
- dua vao kh6i khuéch dai am thanh.

Thudmg diing hon ca 14 mach tich song ti le, so dé va nguyén i g16ng nhu
da xét trong chuong mdy thu thanh.
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Khi khuéch dai &m t4n : gém mach khuéch dai dién 4p vA mach cong sudt
dua ra cong sudt khoang vai wat theo yéu ciu. L

So d6 mach di¢n da duoc xem xét trong chuong mdy ting am.

4.7.3 Khéi ngudn cia may thu hinh mau

a) Dde diém, yéu cdu |

Hi¢n nay cdc mdy thu hinh déu ding IC két hop véi céc tranzito 1di rac, vi
vay nguén dién phdi cung cip nhidu mitc dién &p khéc nhau va phai dim bao do
6n dinh theo yéu c4u. Thong thudng khéi ngudn c6 cic mifc dién p sau:

— Di¢n dp 150 V cho tdng cong sudt suft dong ;

— Dién dp 5V cip cho vi xir i va cdc IC khéc :

— Dién 4p 15V cdp cho cdc tranzito chirc nang ;

— Dién dp 14,5V cung cdp cho IC khuéch dai cong suit.

Kh6i nguén hién nay khong ding bién 4p nguén nita va thudng gém cic
phén ti sau.

B9 chinh luu: ¢6 nhiém vy bién dién 4p lu6i dién xoay chiéu thinh dién dp
mot chiéu, réi dua vao mach 6n dp hay mach nghich luu.

Nguén cho mdy thu hinh mau thudng 12 ngudn dii rong cé thé Iam viec ca
v6i di¢n 4p lusi dién 110V hay 220V, nén mach chinh luu phai dép img dugc
yéu cdu d6; mach chinh luu c6 thé ding so d8 mét nira chu ki hay ca chu ki.

Mach dn 4p c6 nhi¢m vu gii¥ cho dién 4p dé chinh luu én dinh khi c6 nhifng
tic nhan bdt n dinh t4c déng vao. Thudng dugc sir dung rong rai hon ca la
mach 8n 4p tham s6 du6i dang IC én 4p va mach 6n dp xung.

b) Mach &n dp tham s6 ' | o

Hinh 4.34 12 so 46 mach 6n 4p tham s6. Tranzito 7; mic n6i ti€p véi tii, tham
s6 clia n6 (dién trd gitta cuc E-C) thay déi theo di¢n 4p dat vao cyc diéu khién,

nén goi 14 én 4p tham s6. : : e s S |

Di¢n 4p racé thé viet : - "* ¢ "i G
ET

R'| R I

.ﬁ—'

Up=U)-Uq

R
trong d6 Uy =1Ir, la
dién 4p sut trén phdn tl
diéu chinh. Gia sir vi 1 do U
ndqo dé ma U, c¢é xu
budng ting lén, néu qui
trinh diéu khién lam cho
U 4. ting lén tuong ting thi G

dugc giit nguyen. . ,
Ua duge gilt nguy Hinh 4.34. Mach 6n ép tham s6.
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Mach tao dién 4p diéu khida T; gém mach tao dién 4p 1y miu Uy, Ry,
Rz, R4 ; néu Uy ti 1€ véi dién dp ra goi 1a mach én dp, con néu ti 18 véi dong
dién goi 13 mach 6n dong. :

Mach tao dién 4p chudn U, gém di6t Zener Dy mic trong mach emito
clia T,, day chinh 1a dién dp cta di6t n 4p Uz . Tranzito vira 1am nhieém vu so’
sanh gitra dién 4p mAu va dién dp chudn dé tao ra dién 4p sai lech Uy =Upy —Ugy
vita khu&ch dai dién 4p sai 1¢ch do.

Nguyén 1i én dinh clia mach nhw sau : gid sir do dién 4p ngu6n téng, dién dp
U, ciing tang va U, c6 xu huéng tang ; nhung khi U, tang thi Uy ciing ting va
dien 4p sai léch dat vao B-E cla T, ciing ting, dong t;;ua T, tang lam syt 4p
trén colecto giam xu6ng, day chinh la dién 4p dat vio bazo ciia T va 1am cho
dién trd 1, ting len va Uy, ciing ting lén ; do vay U, dugc gilt c6 dinh. Dién
&p ra c6 thé dugc xac dinh theo biéu thife :

Uz =Uz [l-l--{-e-]—}
R’y

Nhiéu mdy thu hinh
mau thuong ding IC én
ip loai STR dya theo
nguyén li trén, d6ng thoi-
lam nhiém vu tao xung
ngit mé. Vi du IC STR
54041 (hinh 4.35).

Ciu tric bén trong
cia IC tuong tyr nhu sg
d6 da phan tich, chi khic
la tranzito @), Q; mic
theo sa d6 Darlinton. Pién
ap vao dua vao chan 1 va | 2 ' 34

3, dién 4p ra 14y ra chan i
] va 4. Ngoai ing dung & Hinh 4.35. Mach én dp STR 54041,

nhu én dp tham s6, STR 54041 cdn ding tao dao dong xung va 6n 4p xung theo
kiéu ngit m&. Tranzito Qy, @ lam nhiém vy ngit md, cdn Q5 1am nhiém vy
khuéch dai dién 4p sai lech dé tao xung diéu khién.

Trong may JVC thudng ding STR 54041.

Miy SONY ding loai STR 50115.

Miy GOLDSTAR diing loai 50092.

M4y SONY WEGA man hinh phing diing loai STR~ F6654 hay F6656.
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¢) Mach chinh luu nhadn ép

C4c mdy thu hinh hién nay khong dl‘mg bién 4p nguﬁn ma ding ngay dlel'l
4p luéi dién xoay chiéu chinh luu thanh dién 4p mot chidu. D& ¢6 thé ding cho
ca dien ap 110V va 220V thudmg dung so dé chinh lwu nhy hinh 4.36.

Khi luéi dién 1a 220V thi thirito Ds tét, do vy diém A vd B h& mach, cdu
chinh luu Dy, D, D3, D41am viéc nhu mot cdu doc 1ap; dién 4p sau chinh huu
duoc loc bdi ty C; vi Cy méc nébi ti€p.

AC 110220V

Ds '
C B,
’ Ds )7

Hinh 4.36. S dd chinh liu nhdn ép.

Néu 1a dién 4p 110V thi mach tao xung diéu khién lam cho thirito Ds
théng, diém A va B coi nhu duge n6i mach qua hai cap di6t Dy, Dy va Dg, Dg.
Lic nay mach dugc chinh luu theo phuong phdp nhan dp, chi ¢6 di6t Dy, D,
trong cdu chinh luu 1am viéc, cdn D3, D4 khong c6 tdc dung; di¢n dp diuracha’
cfu chinh luu 14 t6ng dién dptrén ty C va Cy.

d) Mach 6n dp xung

Mach 6n 4p xung dua trén nguyén 1i thay d6i do rgng xung nho thay déi
khoang thi gian kho4 K nim trong trang théi tit hay md (hinh 4.37).
Gié tri trung bink ctia dién ép ra U, dugc x4c dinh theo bidu thitc:
-y
Trong d6 ¢, 12 thoi gian khod K nim & trang thdi mé ;
T 1a chu ki cia xung.

Nhu vay khi U; thay d6i, mu6n giit cho U, cd dinh thi phii thay ddi i s6
% ; thudng thi git nguyén 7 thay déi 1, , hodc gilf nguyén ¢, va thay déi tdn

s6. Thyc hiép nhiém vu ngét mé ndy 12 mot tranzito va chi 1am viéc & mot trong
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hai trang théi hoic mo (théng) hoic tﬁt (khod) nhd xung diéu khién dugc dua
vio cuc bazo. : '

- .U|

= | 3

b o i .
/B
—~— T -—~)|

Hinh 4.37. Nguyén li én dp xung.

Trong cic mdy thu hinh mau thudng ding mach 6n 4p xung ngit m& kidu
nghich luu (hinh 4.38). ' '

. o L . o UZ"" hinl
L~ | Chinh Dao dony| Bicn «ip “hinh
i nghet xung 1w : , U

. | Khueen | Y | So
R I : dai Ug: sdnh

B I [ T
" Tirbign apdong , Tao
Uch

Hinh 4.38. Nguyén Ii 6n dp xung nghich biou.

Dién ép ludi dien truéc hét duge chinh lun thanh di¢n 4p mot chidu Uy,
dién 4p ndy dung lam ngudén cdp dién cho mach dao dong nghet (dao dong
blocking) dé tao ra céc xung tdn s6 cao va ¢ thé coi nhu xoay chiéu. Bén thit
cdp bign 4p xung c6 thé 14y ra nhiéu mitc dién dp khic nhau, sau dé dugc chinh

luu l4n thit hai thanh digén 4p mét chidu va cung cp cho cdc mach trong mdy
thu hinh.
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Mach ta0 dién dp diéu khién d¢ rong xung dao dong nghet gém: mach tao
dién 4p xung 14y mdu Uy, 1i le v0i dién dpra U, mach tao dién 4p chuén U,
Ca hai dién 4p dugc dua vao mach so s&nh dé tao ra dien ap sai lech mot chiéu,
ti€p d6 dién 4p sai léch duge khudch dai 12n va dua vao didu khidn mach dao
dong nghet. '

Gid sir vi If do nao d6 na dién 4p U, c6 xu hudng tang lén lam cho Uy, ciing
tang theo va dién 4p sai léch mot chiéu ciing tang lén. Dien dp nay dugc dua vao
diéu khién tranzito dao dong nghet 1am cho théi gian mé t, cla dao dong xung
gidm di, trong khi chu ki khong ddi két qua 1a U, duge gidm xudng va giir 8n dinh.

Trong cdc mdy thu hinh mau thuong 18y xung quét dong nguoce tir bign dp
dong dua vé kich thich mach dao dong nghet.

Vidy nguon tit mo trong cic may IVC Cl4W / C21W (hinh 4.39),

‘Mach dugc thyc hién chi y&u nhd IC901 STR 54041 két hgp véi bién 4p
xung TO01. Nhiém vy chit yéu cha céc linh kién trong so dé:

Cac dién trd Roz, Rogpg, Ryps — kich dao dong tai chan 4 cha IC 901.

= Co08, Ropg. Ropg. Dog3 cling v6i cuon 1-3 1am nhiem vu héi tiép duong
d€ duy tri dao dong. '

— Dggg— chinh Iwu tao dién 4p Am dira vao chan 1 dé didu hod dién 4p ra.

Chan 3 IC901 néi v6i cudn so cap bién 4p xung. :

Chén 4 IC901 ndi voi mass qua dién trd Ryg.

Khi mdéi déng céng tic nguén, chan 2 IC901 duge kich thich tiy nguén qua
dién tro Rogs, Rgoy, Rops , tranzito Oy trong IC901 bit ddu din, chan 4 va 3 coi
nhu duge ndi tit. Dong dién tir nguén B qua cudn 4{6 caa bién d4p T901 vio
chan 3, ra chan 4 r6i qua Rg)g xuéng dat; cdc cudn 4,6 va 3.1 ben so cip bién
ap va tranzito. @y hinh thanh mach dao dong nghet. Dien ap hoi ti€p 14y tren
chan 1 IC 901 duge dua vé cuc bazo cla O, (chan 2). Day 1a héi tiép duong
nhim duy tri dao dong.

Tranzito Qgo; nhan xung kich thich tif chan 1 ciia bién ap T90I qua Ry,
di6t Dgoy d€ khong ché dao dong ngét m& bing cdch diéu chinh dién 4p tai
chan 2 IC901. Chiét 4p Ry dung dé thay di dien 4p chan 5 IC901 tic thay
ddi thien 4p Q3 dé khong ché xung ra va goi la chiét dp diéu chinh dién dp ra.
Céc tranzito Qgg3, Qgos va dién trd Rgjg 1am nhiém vu bio vé qué dong bén so
cdp bién 4p T901. Néu dong beén so c4p tang qua gid trj cho phép, dién dp dat
vao bazo Qgo3 tang 1am Qgg; din va Qogz thong, cuc B-E clia Q) (trong IC901)
ti¥c chan 2 va 4 coi nhu nét tit, Q; tht va ]am m4t dao dong.
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Hinh 4.39. So d6 nguyén 1i ngudn &n ap tdt md mdy JVC CL14W/ 2IW.
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tén thy cap bién 4p ra 14y ra ba méc dien 4p
~ Dién 4p trén cuon 11, 12 duge chinh luu nhd di6t Dgj, 14y ra dién 4p mot _
- chiu 116V cung c#p cho kh6i dao dong dong va manh, déng thdi qua 6n 4p 14y
ra dién 4p 32V.
.~ Dién 4p trén cugn 8-11 dugc dist Dgy, chinh luu 14y ra dien 4p 15V 16i
qua 6n 4p 1C922 d€ 4y ra dién 4p 5V cung c4p cho mach vi xir If, ddng thoi qua
- khod tit m& Qg 14y ra dién 4p 15V cung cip cho céc IC chic nang.

Di¢n 4p trén cudén 9-10 qua chinh lwu Dg,;3, 8n &p Dyys va qua khod tit md
Ooo5 dé ldy ra dién dp 14,5V cung csp cho khdi cong sudt khu&ch dai am thanh.

4.8. PEN HINH MAU

Dén hinh mau 12 thiét bj bi€n déi tin hieu di¢n thanh hinh anh va hién thi
trén man hinh cla m4y thu. Trong ki thuat dan dung phd bién hon ca vin 1a dén
hinh chan khéng. Hién nay, loai dén hinh man chén 13 tron (man chin dang diém) -
14t {t sir dung ma chii y&u 1a loai dén hinh mau PIL {Precision in line) va trinitron.

4.8.1. Pén hink mau trinitron

Trinitron 14 d&n hinh mau chi c6 mot he théng dien tir — quang hoc nhung
¢6 kha nang tao ra ba tia dién tir. ' :

Hinh 4.40 12 c4u tao va nguyen If hoat dong ciia man hinh mau trinitron.

Man huynh quang gém nhiéu dai soc nhé vi manh theo chiéu doc, mbi dai
biic Xxa m&t mau co bin va ba soc mau R, G, B dugc x&p xen k& v6i nhau. Ba
Ong tia dién tlr dugc bS tri wén truc ngang, & giita [2 Sng tia mau G, hai bén 1a
mau B va R, giita cdc gidi mav huynh quang phit mot chat c6 khi ning hép thy
inh séng. ' S

[=lol=[=]o]=|=[c[#]

TOW IO O

Hinh 4.40. Nguyén If hoat déng cita man hink mau trinitron.
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Man chdn gém nhiéu khe hd theo chiéu doc, b6 trf theo timg diy. S6 lugng
day lu6i duc 16 trén man chin bing s6 lugng bo ba R, G, B trén man huynh
quang. Vi tri cdc 10 duc trén man chin c6 su xé dich theo chiéu doc dé khir cic
dudng van trén man hinh.

Tia G s& xuyén thing qua khe chin dén soc G trén man hinh, con tia R va B
$€ xuyen chéo va hoi tu tai khe chin, sau dé dé€n soc R va G trén man hinh.

Hé thong dién tir quang hoc cla sdng dién tif trinitron ¢6 k&t c&u nhir hinh
4.41. ' |

Stng di¢n tir gém ba sgi nung va ba cat6t riéng biét dit trong mat phéng
nam ngang. Cuc diéu khién (1) dugc ding chung cho ¢4 ba tia dién ti, I3 mot
hinh lang try c6 ba 16 nhé d6i dién véi ba catst cho ba chim dién tir qua, theo
thit ty R-G-B ; tia G trung véi truc dén hinh, tia R va B dit nghiéng véi truc
mot géc 1°, Cuc gia toc (2) cling ¢6 dang hinh ling tru c6 ba 18 cho ba tia dién
tir qua. Cuc hoi tu (3) ¢ hinh lang tru chung cho ci ba tia dién tr. Cuc anét
£0m hai phin 4, 5 dugc dat hai bén cuc hoi ty va cung vGi cuc hoi ty tao thanh
th4u kinh tinh dién ding d€ hoi tu ba tia dién tir (7).

Ca Lol : .
e 4 ) 7 Lop din dicn )
R L1 ,0 !
N 1
. i
i - 1
Ming
t )
i nhom
| '.;l'_ 1
4 5 o
1
‘ Tt
) |
Cuc Cuc Cuc
didu ch€ giu t6c hoi ty

Man chin

Hinh 4.41. Két cdu siing dién nt cia dén hinh trinitron,
)

Mot lang kinh tinh dién gdm hai phién trong (6) Vi hai phién ngoai cing
d€ hoi ty ba tia dién tir. Hai phién trong dugc néi véi anét va 16p din dien ben
trong mang nhoém clia d&n hioh. _ S .

Tia G bay qua khoang khong gian giita hai phién trong 6 con haitiaR va B
bay qua khodng giita hai phi€n trong 6 va ngoai 7. Th&u kinh héi tu gém anét
4,5 va cuc hoi tu 3, hoi ty ca ba tia vio mot diém trén man chén, Nhu vay & day
hoi tu tia dién tir khong ding cuon day. ' '

Pen hinh trinitron ¢6 nhing wu diém sau :

— Hoi ty c4c tia dién tir don gian, hiéu qud, v khong cn hieu chinh.
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- D6 séng cha man hinh 16n, do s6 lugng céc tia dién t& dén man huynh
quang tang.

— Do nét mau sdc cha anh 15t

— Giam dugc cong suat soi nung, cong sust quét dong va manh cdp cho cic
cudn ldi tia. '

Nhuoge diém : d6 tinh mau theo chiéu doc khong cao v dudmg quét cla
dong trén c6 thé nhot vao dong du6i, su tron mau khong 1 twong vi ba di€m R,
G, B x& thanh hang ngang chit khong thanh diém trdn.

4.8.2. Bén hinh PIL (Precision In Line)

San xudt vio ddu nhimg nam 70, vé co ban vin Ia dén hinh trinitron, man
huynh quang cling gdm nhimg soc doc nhod va manh, ba mau RGB lam thanh ba
diém, giifa cac dai huynh quang phi mot chét 6 kha ndng hdp thu anh sing

Dé tang thém chét luong mau sic theo chiéu doc cdc soc phat quang duge
ngét ra timg doan mg vGi ting dong mot. Man chin ciing ¢6 nhiéu khe ho theo
chiéu doc, b6 tri theo timg day, s6 luong khe hé bing va triing v&i “ba diém”
dai huynh quang RGB. Vi tri céc khe hep trén cdc day k& nhau c6 sy x& dich
theo chiu doc dé khit cic dudng van trén man hinh (hinh 4.42).

& loai dén hinh nay, dé hoi ty ba tia dien tir vin phai ding 4 xuyén nam
cham vinh ciru det, b8 tri & quanh ¢6 dén hinh. Qua trinh diéu chinh nay dugc

tién hanh mot l4n & noi san xudt, nén trong sita chifa khong cdn diéu chinh
nita. '

-Siing dién tif

- hu¥nh quang
_Mim chin .

Hinh 4.42. Céu riic dén hinh mau PIL.
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Uu diém ctia dén hinh PIL ;-

.— Man hinh sédng hon, do tia dién tlr it bj che chén, va dién tich duge chidu
sdng trén man so véi todn bo dién tich man ciing i6n hon. '

— Tif trudmg trdi d4t it inh hudng dén do sach mau, vi tir trudng chi anh
hudng dén sy dich chuyén cia tia dién tir theo chiéu thing diing nhimg v6i dén
hinh PIL thi tia dién ti lu6n ban vac moét dai huynh quang.

— ft co c#u didu chinh phu, sir dung don gidn, hién dugc ding kha phé bién.

4.83. Man hinh phing ’

Man hinh phéng hay con goi la siéu phing thuc chét cling 1a dén hinh chan
khong gidng nhu dén PIL hay trinitron, nhumg do kich thudc man hiph lén va
phing nén & nhitng viing bién ngoai cling ciia dén hinh khoang cach dén catdt s&
16n hon so vdi cic diém & tam man hinh, do vay cdc dién tir phai di mot quing
dudng dai hon nén téc dong vao man huynh quang yé€u hon, két qua 1a & nhilng
viing bién xung quanh man hinh do nét va do sing yéu hon.

Dé khic phuc hién tugng nay, trong cdc may thu hinh man hinh phing phéi
sir dung mach bu dién dp hoi ty, do 1a

Mach hoi w ty dong (Dynamic Focus).

Mach tinh chinh dién ty dong.

Céc mach nay déu sir dyng ket hgp bon cudn day nho dat trén c6 dén hinh,
gin catot. Dién 4p cung cp cho mach nay 13 +15V 14y tir cugn cao 4p.

Trong méy thu hinh mau SONY WEGA con ding mach diéu ché téc dg tia
dién tir nhim tang cudng do sic nét hinh anh bing cich thay ddi t8c do tia dién
tir tai c4c ving bién chuyén ti€p d6t ngot hinh anh tr myc den sang mic tring
va ngugc lai.

‘Tin higu diéu ch€ t6c do dugc 14y tir tin hiéu video, qua mach xi i r6i cung
cép cho cuon diéu ché e do trén cd dén hinh.
' Mach diéu ché t6c d6 c6 tic dung ting do nét khi hinh anh chuyén tr
tring sang den vA gidm d¢ nét khi chuyén canh tir der sang tring, sau 46 dot
ngot ting t6¢ do cdc tia dién tr, két qua 1a 4o nét khi chuyén cinh den — tring
dugc tang en.

Nhitng mach ridy khé phic tap, s& duge 4é cap ) mot tai liéu khéc.

4.9. PAI CUONG VE TRUYEN HINH SO

4.9.1. Hé théng thu phét tin hiéu truyén hinh s6

Hién nay viéc si dung phuong phap s6 dé thiét lap, xu ki, truyén va thu tin
- hiéu truyén hinh dang duge sit dung rong réi & nhiéu nudc. Do cé nhiéu wu diém
so v6i truyén hinh twong ty nén trong tucng lai truyén hinh s& s& dugc phat trién
va iing dung rong rai.
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Hinh 4.43 13 so d6 chirc ning cla mot he thng phat truyén hinh s6. DE
phat tin hig¢u truyén hinh s6 trudc tién ca tin hiéu hinh va ti€ng déu duoc s hoa
dé chuyén tir tin hiéu twong ty (analog) sang tin hiéu s6 (digital), sau d6 chiing
dugc ghép kénh theo thoi gian. O day d6ng than véi tin hién hinh va tiéng con
¢4 cdc tin hi¢u phu nhur hién chit, hién s6...va tin hiéu ki€m tra. Sau dé tin hiéu
qua kh&i ma kénh v&i nhiém vy nhim thich tng tin hi¢u da ma hod véi dac tinh
cua kénh truyén dé ch6ng nhiéu va gidm 16i. Cusi ciung tin hiéu truyén hinh s6
tdng hop duge dua vio khéi diéu ché trong mdy phdt hinh. Kh6i déng bo ¢
nhiém vy tao ra tin hiéu d€ déng bo toan bo qu4 trinh trén.

M hod tin hi¢u hirh

H 1
| |
Tin hieu!| yype | [Chuyén o o m
Ay et Xy Gheép Mii . ‘0 kénh
ninh || tiremg L ‘:E’) s [t kénh héa D~:1€el" : Df“ f:n
e = — = — Y kénh ¢ Truyén hinh so
| Ma hod tin hi¢u ling X
- . ) i‘ i
Tlllhl\_!llll Xir Iy *( h;g;a,n_* X iyl
licng : Wromg G ;‘\D 6 I
i |
_________ f____"f_" Bang
hd
FmT= T {' ~I
cnicy Mibai X0
T *u M ho; X
in higu ':' i hod i 4_1
phu iin higw phu | picy |
1 ull
Tin hi¢u
Kidm tra

Hinh 4.43. So d6 cdu triic ciia hé thong phdt tin hiu truyén hink so. .
Kenh truyén hinh & day c6 thé 1a hé théng truyén hinh mat d4t, cap soi
quang, 6ng din séng hay thong tin vé tinh...
Qud trinh s6 hod tin hi¢u truyén hinh c¢6 thé chia thanh ba khau bién d6i
quan trong : 14y miu, lugng tir hod va mia hoa.
4.9.2. Liy méu tin hiéu tirong tu

Ldy méu tin hiéu tuong ty 1a qud trinh 13i rac hod tin higu theo thdi gian.
Tin hi¢u twong ty duge 14y miu tai nhimg diém rdi rac céch nhau mot khoang
thoi gian At va duoc xdc dinh boi t4n 56 ldy mie f,, (hinh 4.44a). D& c6 thé

héi phyc lai dugc tin hieu ban ddu ma khong bi méo viéc 14y miu phai tuan theo
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dinh 1f Nyquist—Shannon, trong d6 tdn s6 18y méu phai 16n hon hai 14n tén s6
cuc dai chia tin hiéu tuong ty cdn chuyén déi.

1
fsa = }' >2fmax

trong 46 T 1a chu ki tdn s8 lﬁy méu ;
finax 12 thn s6 cyc dai cia tin hig¢u hinh.
Qud trinh 14y mau giSng nhu hién tuong diéu bién tin hi¢u hinh bai t4n 56
séng mang bang f;.

Néu tdn s6 14y miu nhd hon 2 f,,,, thi s& xdy ra hién tuong chéng phé lam

giam chdt lugng cba hinh anh ; cdn n€u chon tdn s6 14y miu 16n qué thi chat
lugng chuyén déi tin hieu c6 t6t hon, nhung téc 40 bit ting, dai tdn rong hon,
cdu tric mach phitc tap va tang gié thanh.

Muic

X . _ruiax J  fas zrl;nax foa + finax 2 f. MH«
o b ‘ |
finax fua maX % . . . 1
. 6mg/ph . <2f, 2 . MHy
c) )
Hinh 4.44. Ldy mdu tin hiéu (a) ; phé 1dn 58 Idy mdu If nedng (b)

va hién tugng chéng phd (c}.
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Theo dinh If Nyquist—Shannon thi tdn s6 I4y miu thdp nhdt cia cdc he
truyén hinh mau 1a : -

He NTSC:  fpo =42MHz ~ f, =2 x 42 =84 MHz:

HePAL @ fo=55MHz - f,=2x55= 11MHz:

He SECAM.: fgr =6,SMHz — f,, =2 x 6,5 =13 MHz. |

Viéc chon tin 56 14y méu t6i wu s& khdc nhau d6i véi tin hiéu chéi Y, tin
hi¢u video thanh phdn (component) va tin hiéu video t8ng hop (composite).

Tin hi¢u video t16ng hop thudng dugc 1dy miu bdi tdn s6 bing mot s6
nguyén lan cda tdn s6 s6ng mang mau f, . Riéng d6i voi hé SECAM do tin hiéu
mau dugc diéu tdn tai hai tdn s6 s6ng mang mau khéc nhau nén chi thich hop
Vi mi hod tin hi¢u thanh phén, tin s& 14y miu duoe chon bing boi s& clia tdn
s6 dong fy.

Cdu tricc 16y mdu o

Céc tin hi¢u trén man hinh mang thong tin déng bo theo dong va theo méanh,
vi vty d€ khoi phuc lai chinh xdc hinh anh, tén s6 14y méu phéi lién quan va
thuong 12 boi s6 cha tdn 56 dong. Viec 14y mu khong chi phu thude vao thdi gian
ma cdn phu thudc vao ca toa do cic diém 18y miu trén céc dong va cdc manh.

Thudng sir dung ba dang c4u triic 14y miu sau :

Cdu tric tryc giao (hinh 4.452).

Céc miu trén cdc ddng va cdc minh déu dugc sép xép c6 dinh thing hang

theo chiéu doc. T4n s6 16y méu thoa min dinh li 14y mu nén ¢6 chét lugng cao
nhdt nhung t6c d¢ bit 16n, dai tin rong. '

—x-‘--_—x--—_—-»--——x--Mi“ﬂhz-;-'-'-x-'"---x-'-—-x--_---‘ : ~*;-——)é———x--'-r*-

B T N v ISR VR VRN — e — - - B e s, VI,

HY) ' . b) i c)
Hinh 4.45. Cdu triic I8y mdu . :
a) truc giao ; b) “quincunx” dong ; ¢) “quincunx” manh.
Cdlu triic “quincunx” dong.
Céu tric “quincunx” c6 thé nhan dugc bing hai cdch : hoic 1 rac hod tin hieu
v6i tin s6 (2n+1) fi; / 2 (trong d6 n 12 s& nguyeén), hoic tdn s6 rdi rac duge chon
bing n f; nhung léch pha mot nira chu ki 14y méu tai diém déu céc dong chin.
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CAu tric I8y miu nay cho phép giam tdn s6 14y méu, gidm dugc 4o rOng cua
dai tdn.

Cdu triic “quincunx” manh.

CAu triic “quincunx” manh nhan duoc bing cich rdi rac hod tin hieu truyén
hinh véi tdn s§ bing (n fy + 25 Hz) hoic bing n f;; nhung léch pha mét nira
chu ki 14y mau tai diém bét ddu cic dong 1é.

C4u tric nay cho phép giam tin s6 lﬁy méiu theo ddng, nhung chat lugng
hinh dnh sau giai ma ¢6 kém hon.

4.9.3. Luong tir hod tin hi¢u truyén hinh

Luong tir hod 12 qua trinh rdi rac hod tin hiéu tuong ty vé& mat bién d¢, tic
12 bién d6 tai cac diém 14y mau dugce chia thanh céc mic nho goi 1 mic lugng
tlr. Khoang céch giia hai mifc lugng tir 1ién ké goi 1a budc lugng tir Q (hinh
4.46). S8 mitc lugng tir n phu thuéc s6 bit tir mi nhj phan N va dugc xdc dinh
theo biéu thic :

= 2 mic

Néu tin hiéu analog cuc dai cdn chuyén déi 12 U, , thi budc lugng tir Q
duoc xdc dinh ; '

C6 hai phuang thifc lugng tir hod 1a lugrig tir hoé tuyén tinh, trong d6 céc

bude lugng tir Q déu nhan va lugng tir hod phi tuyén, trong d6 cdc budc lugng tw
Q khong déu nhau.

Bién do Trong ki thu4t truyén

hinh s&, dé s6 hoa tin hiéu

video thudng st dung
luong tir hod d6ng déu.

{ Bién do tai cdc miu

/ HENE chi c6 thé nhan gid trj roi

A W rac theo céc mitc lugng tit,

B \ vi vay s& cé sai s giifa

[7 |\—\_, . gia tri thuc (truéc Khi

lugng tir) va gid tri rdi rac

—i T (sau khi lugng tir). Sai s6

nay goi 12 sai s6 lugng tr

Hinh 4.46. Qud trink hegng tit hod hay 16i lugng tr E. Sai
58 luong tir cyc dai s€ 1a

.
|- | =

%. Ti s6 giita tin hieu/ 18i (-g-) .pl'll.l thudc vao s& bit N va duge x4c dinh .gﬁn

diing theo biéu thic sau :
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%(da) = 6,02.N + 10,8 dB.

Vi dy néu tin hiéu truyén hinh duoe lugng ti hod N = 10 bit thi i 6 > = 71 dB.

o]

4.9.5. Ma hoa

M3 héa 1a qua trinh bién d6i cdc mifc tin hiéu dd dugc lugng tir hod thanh
chudi cdc bit “0” va “1” va sdp x€p theo mot trinh ty nhét dinh. D6 dai cla diy
tin hi¢u nhi phan nay goi 14 tir ma nhi phan va dugc tinh bing s6 lugng céc con
s6 1 va 0 ; n6 quyét dinh cht luong s6 hod tin hiéu. Do dai tit ma nhi phan cang
16n thi “do phan gidi” clia hinh anh cang cao, nhung t6c dé bit va dai tén ciing
tang lén.

Céc loai ma duge dung trong truyén hinh s6 ¢ thé chia ra

— M4 hod tin hiéu hay ma nguén, dung dé chuyén déi céc tin hiéu truyén
hinh analog thanh tin hi¢u truyén hinh s& trong céc studio.

— Ma hod kénh nhidm 1am cho céc dic tinh cla dif liéu sau m3 nguén phil
hop véi kénh truyén, tang kha niang chéng nhiéu vi sira sai.

— Céc mé phu ding dé xir If cdc céc tin hieu khéc trong hé truyén hinh s6,
nhu hién thi chit, s&, ki hiéu trén man hinh.

M3 so cp trong truyén hinh s& 1a ma déng déu, ¢6 cfiu tric tuyet d8i. Cic
loai ma so clp thudng ding 14 :

— Ma NRZ (Non Return to Zero) : khong tré lai miic khong.” Ma NRZ 1a
day xung cé d¢ rong maéi xung bing thoi gian chu ki xung déng hd. Miic O ting
v@i dién dp thap nhit ; mitc 1 ing vdi miic dién 4p cao nh4t.

— Ma RZ (Return to Zero) : trd lai mitc khong.
— Mai BiPh (Bipha) ma hai pha.
4.9.6. Cic tiéu chugn s& hoa tin hiéu truyén hinh téng hop (composite)
— Lay mdu tin hiéu video téng hop :
thong thudng : tdn s6 14y miu duge chon bing bai s6 tdn s6 séng mang mau. He
NTSC va PAl dugc chon béng 3 tdn s6 mang mdu f,.

HePAL — f,, =3.f.=3X4,43=13,29MHz > 2 f,p; =2x5,5 = 10MHz

HeNTSC —> f,, =3.f,=3x3,58=10,74MHz > 2 f,,,, =2x4,2 = 8,4MHz

Neéu 14y f;, =4 f, thi chdt lugng hinh anh s& t6t hon nhung t6c do bit ting
va dai thong rong hon.

D61 voi he SECAM vi tin hiéu mau duge diéu tdn & hai t4n 56 séng mang mau,
nén thudmg duoc 14y méu theo phuong phép tin hiéu video thanh phdn (component).
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Nhim ning cao chat lugng va tiéw chudn hod, cdn sir dung rong rai hai tieu
chudn 14y méu tin hiéu video téng hop. DS 12 he théng tin hiéu mau éng hop
dugc 14y mau bing 4 14n tdn s§ séng mang mau, lugng tir hod 8 hay 10 bit. b6
13 tiéu chufin 4 f, NTSC va tiéu chudn 4 f. PAL. :

— Cic thong s6 co ban cua tiéu chudn 4 f, NTSC :

Téng 56 miu trong mot dong quét : 910
S6 mau trén mot dong tich cue .+ 708
Tén s6 14y miu _ : 4 f,=4x%3,58 =14,32MHz
Cdu tric 14y méu 1 {ryc giao
S8 bit lugng tit N : 10 bit )
Diém 14y cdc miu : +33°,123%,213°,303°
- — Tiéu chudn 4 f, PAL
Téng s6 miu cho mot dong : 1137
S6 méu trén mot dong tich cyc 1 948
T4an s6 14y méu v 4f, =4x4,43 =17,72MHz
Cau tric 14y méu : tryc giao
S8 bit lugng tir hod N - : 8hoac 10
Vi tri cdc diém miu 45°,135%,225°, 315°

4.9.7. Tiéu chudn 14y miu cac tin hi¢u thanh phin (Component)
Tin hi¢u thinh phdn cta truyén hinh mau tuong tu 1a Y, B~Y, R-Y riéng
biét, hay batin hi¢u mau R, G, B.

_ L4y miu theo tiéu chudn nay chét hugng hinh inh t6t hon, nhung cdu tric
mach ph\i'c tap vh glﬁ lhanh cao hcrn

méi hoé 8 hay 10 bit.

Tdntanmmso'neﬁchuiwl(ymﬁukhé(:nhaunhwt 4:4;4:2:2;4:1:1
va 4 ; 2 : 0, sy khic nhau 14 ti I& tdn s6 14y mAu va cich 14y miu gifra tin hiéu Y
va hai tin hi¢u mau,

‘a) Tiéu chudn 4 :4: 4

T4n s6 18y miu clia tin hi¢u chéi fea(Y)=13,5MHz ;
Tidn s6 14y méu cba tin hi¢u mdu dd fsa(Cr)=13,5MHz ;
Tan s6 1y mau cla tin hiéu mau lam fa(Cg) =13,5MHz.

Miu tin hiéu chi duge 18y v6i cdc phén tir tich cuc cha tin hieu, khong phan
biét hé truyén hinh mau.
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Tin hi¢u chéi (Y) va hai tin hiéu hi¢u mau-(Cy va Cp) duge 18y miu tai 1t
cd cdc diém trén ddng tich cuc. Vi dy : h¢ PAL t6ng s6 diém trén man hink 12 :

625 x 720 diém /ddng. Cu triic 14y mAu 12 tryc giao (hinh 4.47)

Tieu chudn 4 : 4 : 4 c6 ch4t lugng cao nhit.

| [ | | I diém 14y mau tin hiéu do chok
X & X & X & x o X diém lay miu may do R
o .. = . ® diém lay mau mau lam B
X ® X ® X @ X o
E =n | |
X ® X & X o X e
- n | | n

X ® X @& X @& X e
Hinh 4.47. Tiéu chudn 4 : 4 - 4.

Khi ldy miu v6i mic lugng tir 10 bit, 16c do bit 12 :

(720 + 720 + 720)x 576 x 10x25 = 311Mbit/s.
Khi 18y miu véi mitc lugng tir 8 bit, t6c o bit [a :

(72 + 720 + 720)x 567x 8 x 25 = 249 Mbit/s
720 1a s6 diém 14y miu trén mot dong.
576 1a 36 dong tich cye (625 — 49).

25 12 mot nita tén s manh = —é- K

b) Tiéu chudn4:2:2 : - '
— Tén 56 14y mAu tfn hitu ch6i - fea (X) =13,5MHz ;
- Tén s6 1y miu tin hiu mau dd £, (R) = 675MHz; . .
— T4n 56 14y midu tin hi¢u m_ili_ lam s fm(m ;.36,79 MHz B _. o
Cic diém ldy miu t_rén m¢t ddong tich_cljr¢ nhw sau i L
Diém d4u tien 16y miu cd ba tin hti'gil'lY,_ Cp,Cp.” 7 -
Diém ke 1iép chi 14y miu tin higu Y, hai tin hieu mau 'khong 1y miu, khi
gidi md, mau clia diém 4nh sau suy ra tir diém Anh trudc (coi nhu hai diém k€ ti€p
nhay 12 mot). Diém ti€p theo lai 14y mau c& ba tin hiéu Y, Cg, Cz (hinh4.48).
D6i v6i he PAL khi liugng tir hod 10 bit, t6c do bit duge tinh : |
(720 + 360 + 360)x 576 x 10x25 = 207Mbit/s.
Khi lugng tir hod 8 bit, t6c d6 bit 1a :
(720 + 360 + 360)x 576 x 8x 25 = 166 Mbit/s
RG rang t6c do bit giam di, nhung chat lugng khong cao bing he 4 :4 :4.
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[} [ [ ] B diém ldy miu tin hi¢u do chdi
x @ X ® X diém 4y miv mau do R
| [ m n VPN
< ® x ® ® diém 14y mau mau lam B
[ | | .m u
X @ X @
B | | | [ |
X @ X @

Hinh 4.48. Tiéu chudn ldy mdu 4 : 2 : 2.

¢) Tiéu chudn ldymdu 4 :1: 1

— Tan s6 14y miu tin hiéu chéi foe (Y) =13,5MHz;;

— Tén s6 14y méu tin higu mau do  f,(Cg) =3,375MHz | |
_ Tén 6 14y méu tin hi¢u mau lam £, (Cp) = 3,375 MHz.
Cic diém ldy méu trén dong tich cuc nhu sau :

Diém diu tién 14y miu ca ba tin hieu Y, Cg, Cg, ba diém ti€p theo chi 14y -
méu tin hiéu chéi Y, réi chu trinh dwoc 1ap lai, nhu vay cf bén diém 14y méu tin
hiéu Y thi mot 14n ldy miu Cg va Cp. Khi gidi mi, mau clia ba diém anh sau

phai suy ra tit diém éanh ddu (hinh 4.49)

n [ [ [ | B diém lay mdu tio hieu Y
X ® . . - X diém ldy miu tin hi¢u R

| e a o

® diém 1dy mautin hié¢u B

X @ .

| | | [ |
X ® .

|| B | [ |
X @

Hinh 4.49. Tiéu chudn ldymdu 4 : 1 : 1.
Khi lugng tir hod 10 bit thi tdc do dong bit duge tinh nhu sau :
(720 + 180 + 180) x 576 x 10 x 25 =155,5 Mbit/s.
Khi lugng tir hod 8 bit, t6c do bit s€ 1a :
(720 + 180 + 180) x 576 x 8 x 25=1244 Mbit/s.
d) Tiéu chudn4:2:0
Céc diém 14y mau trén dong tich cyc nhu sau :

Tin hiéu chéi Y 14y miu tai 14t ca cic diém trén dong ; con cic tin hiéu mau
thi ¢t céch mot diém méi 14y miu, nhung trén mot dong chi lay mot tin hi¢u mau ;
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néu dong chén 14y tin hiéu mau R thi dong 1é 14y tin hiéu mau B (hinh 4.50). .

| | | [ | B diém ldy mau tin hieu Y
X X X diém 14y mau tin hieu R
[ | | [ | | a e
° ° . ® diém ldy mau tin hiéu B
| n [ | |
X X
- | n [ |
® ' &

Hinh 4.50. Tiéu chudn ldymdud:2:0.

V6i he PAL khi lugng tir hod 10 bit, t6c do bit I :
(720 + 360) x 576 x 10 x 25 = 155,5Mbit/s.
Khi lugng tir ho4 8 bit ;
(720 +360) x 576 x 8 x 25 = 124,4 Mbit/s.
Tan s6 1ay méu phai 12 boi s6 cla tdn s6 dong va phai 12 chung cho ca hai

tiéu chudn truyén hinh 625/50 va 525/60. (3 day chon gid tri 13,5 MHz vi déu 14
boi ciia tdn s6 dong 625 va 525,

H¢ 625/50 f,, =864 fy =864 x 15.625 = 13,5 MHz ;

He 525/60  f,, = 858 f; = 858 x 15.750 = 13,5 MILz.

Thoi gian quét mot dong ciia hé 625/50 1 64 us, con he 525/60 12 63,56 HS;
thoi gian tich cyc clia mot dong ca hai he déu 11 52 u's, thoi gian xod dong
twong ting 1a 12 45 va 11,56 us ; t6ng s6 diém 14y méu trén mot dong clia mébi
hé 1a : .

He 625/50 : 64 x 13,5 = 864 mAu/ dong ;

He 525/60 : 63,56 x 13,5 = 858 miu/ dong. L

36 mau trong thdi gian tich cyc clia mot dong :

Heé 625/50: 52 x 13,5 = 702 miu/ ddng ;

He 525/60.: 52 x 13,5 = 702 miu/ ddng. .

S6 hod tin hi¢u video thanh phdn dugc sir dung rong rai trong céc studio
truyén hinh vi ¢6 chit lugng hinh anh cao, d& xir 1i, ghi va dung hinh, loai bo duge
nhitng nhuge diém cia tin hiéu video t8ng hop do t4n s6 séng mang mau gay ra.

4.9.8. Truyén tin hiéu 4m thanh sé trén kénh truyén hinh

Viéc truyén déng thdi tin hiéu hinh inh va 4m thanh s6 trén truyén hinh
duoc thyc hién bing céch ghép kénh theo tdn s& hay theo thi gian ; thudng thi
sir dung ghép keénh theo thoi gian vi sé khong md rong thém dai tn.
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* D€ truyén tin hidu am thanh vdi dai tdn d&n 16 kHz ddi hoi luong tir hod
cdc mdu d&n (14 + 16} bit, khi dé 16¢ d6 bit sé tang. D€ giam t6c 6 bit, thufmg
st dung lugng tir hod phi tuyén.

Viéc phit tin hiéu 4m thanh trong thanh phin tin hiéu truyén hinh duge dya
trén ¢o s& la khodng 20% thoi gian cia tin hiéu truyén hinh ding dé truyén céc
xung déng bo, xung xod ddng vi xod manh ; c6 thé 1gi dung khoang thdi gian
nay dé cii va truyén tin hi¢u am thanh.

Hinh 4.51 1a so d6 khéi mo 14 quéd trinh mi hod (kénh phét\ vé glai mi
(kénh thu) tin hiéu am thanh ctia hé truyén hinh s6.

Tin hiéu am thanh tr ddu ra cia bo nén thai gian duge dua vio khéi diéu
ché s6 (hinh 4.51a), tai day chiing dugc bi€n ddi cho phii hop vdi tin higu truyén
hinh nhu : sao cho nhiéu giffa hinh dnh va am thanh 12 nhod nh4t, dam bao t6c 46
va d¢ tin c4y cia kénh thong tin, c&u tric thiét bi don gian nhét...

Tin higu Xu li i
—T | unhiéu + —
hinh Wb in hica

I f . ong hop
I -
| i [
Bomg ho Béng bo
hinh 50
- 1

Tin hicu Xrli Nén [ biduchd
— > tinhigu | o © thd gian 4
amthanh | 4m (hanh Ean - s6

a}-
Tnhige =1 o ' Tin h
- Wngh i fn hicw
R i hitw X +
high ) _ in
Sng bo { Déng b
~| Pong ko tén higu
" truyén hinh
1
a ' )
| ll’flI:i](;u Bo din Thiét bi Tin hi¢u
am thanh thas gian | =il DiA tichg

b)
Hinh 4.51. S0 d6 cdu triic khoi md hod (a) va gidi md (b) tin hiéu ém thanh.
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Tiép d6 tin hi¢u tir ddu ra bo diéu che s6 duge dua dén bd cong (trom), tai
day duge cong vdi tin hiéu hinh, c4c tin hiéu d6ng bo quét va tin hiew déng bo
$6 cia b ma ho4 va giai ma. Tin hiéu t6ng hop & ddu ra bs cong duge dua vao
kh@i diéu ché cita mdy phét hinh. .

G phia thu (hinh 4.51b) tin hieu truyén hinh téng hop déng thdi duge dua
vao khéi xi I{ tin hiéu video, kh6i giai diéu ché€ s6, khéi déng bo s,

Tin hi€u hinh duge xir i va dua vio bo cong, tai day duge cong vdi tin hiu
dong bo va Iy ra tin hiev hinh anh.

Tin hi¢u am thanh s6 duge téch ra khéi tin hiéu truyén hinh t6ng hop, dua
vao khoi giai diéu ché. Néu trong qu4 trinh truyén 6 sir dung cdc ma chéng 16i,
chong nhiéu thi tai-day s& ti€n hanh phat hién va sira 18i, khoi phuc lai trinh wr
ban dédu day tir ma nhi phan ciia tin hiéu 6.

Tiép d6 tin hiéu duge dua vao bo dan thai gian, tai day tin hiéu 56 duoc khoi
phuc lai d6 dai clia cdc xung co ban va khodng thoi gian gifra ¢dc nhém ma.

Qua trinh nay dugc tign hanh déng bo vdéi tin hieu truyén hinh. Cuéi ciing
tin hiéu dugc dua dén khéi xir If am thanh d€ chuyén déi thanh tin hiéu am
thanh analog. ' :

Tin hi¢u hinh duge dua vao mach ma tran tao tin hiéu R, G, B r6i dua vao dén
hinh ; con tin hiéu am thanh duge dua dén kh6i khuéch dai cong sudt r6i ra loa.

Thiét bj thu tin hiéu truyén hinh s6 (hinh 4.52) '

|
]
I‘ Tin hiéu
] G ] | Cidima Xirti DAC Xuwli | | hinh
di¢u ché kénh 50 Tuong tur I’ {twonp 1)
VO . 4
ittt T
Gidi ma tin hidu tién : Tin hiu
Xk : S Xali |1 tigng
NO DAC Iluong tyl | (twong )
S T !
Xir ff Tin hieu
tin hi¢u phy ) phu
—~1 Tin higu
ki€m tra

Hinh 4.52. HE théng thu tin hién truyén hinh s6.
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@ phia méy thu, trudc tién cdc tin hiéu truyén hinh s6 duge gidi diéu che,
giai méd keénh, phdt hién va sira 18i, sau dé duoc phan kénh thanh kénh hinh,
kenh tigng, keénh tin hiéu phu va kénh tin hi¢u ki€m tra, M8i kénh tin hiéu dugc
xU 1i va giai mi rieng d€ héi phuc lai tin hiéu tuong ty tir céc tin hiéu s6. Tin
hieu hinh dugc dua dén ma tran dé tao thanh ba tin hiéu mau R, G, B réi dua
dén dén hinh mau. Tin hiéu tiéng dugc dua vao khdi khuéch dai cong sudt réi
dua ra loa. C4c tin hi¢u phu duogc dwa vao khéi vi xir 1i dé hién thi 1én man hinh...

4.10. PHAN TICH 8O b0 NGUYEN Li MAY THU HINH MAU

Hién nay trén thi trudng c6 rit nhiéu loai méy thu hinh cdia nhiéu hang khic
nhau, m&i hing lai ¢6 nhiéu chiing loai ; theo thdi gian cidc mdy thu hinh khong
ngimg hoan thién, ci tién. Nhiing loai mdy ndy c6 thé khdc nhau vé két ciu va
cdc chi ti€t, vé kich thuéc va chling loai dén hinh, nhung v€ nguyen 1i chung cé

thé coi nhu gin giong nhau. & day Iy méy thu hinh mau JVC C-1490M/JVC
210HM lam vi dy phén tich.

Cdc chi tiéu ki thudt co bdn _
JVC C-1490 M/IVC 210HM 12 m4y thu hinh mau da hé, c¢6 ngudn dai rong
Mdy thu duge cdc hé mau sau :
He NTSCM ;
He PAL (B/G,D, D) ;
He SECAM B/G (D/K/D1).
— Céc bang s6ng va tin s8
VL (47 + 99) MHz ;
VHF (174 + 230) MHz;
UHF (470 + 862) MHz.
~ Nguén dién (120 — 240) V xoay chiéu, tdn s6 50/60 Hz.
— Cong suat tieu thu cuc dai : 75 W
- Cong sudt mthanh 3 W.
Tin hiéu A/V :
Audio : 390mV, trd khdng cao ;
Video : 1Vp—p, trd khdng 75Q ;
Piéu khién tir xa RM — C408.
So dé kh&i mdy JVC C-1490 M (hinh 4.53).
Khéi nguén

Nguén c4p dién cho TV 12 nguén dai rong kiéu ngt mg, dn 4p xung dai
rong, gém hai phén :
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Chinh lru so c4p, nén dién dp lu6i dien xoay chiéu thanh dien dp mdt chiéu
lam nguén cung cép cho mach dién tir trong mdy thu. '

.. IC 651
im thanh

1 m IC 201

2 R
IF Module LR
18) X i tin hieu Y (4} Ma | ¢ |bem
frin [—— (d¢n
IC {41 — + B hinh
b i L 53) Gidi ma paNTSe (1) BEY.
mau
16 Dao dang dong. (Y\R-Y
. méanh
126 olaka
. = R N
2 44 o
SECAM MODULE
IC 30|
N e
Cong,
sudl
dang -
Cong sudt
manh
IC 40t

Hinh 4.53. So d6 kh6i méy thu hink man JVC C-1490M 1 21HM.

Mach c6 thé 1am viec v6i lu6i dien 220V hay 110V nh#& hai cdu chinh luu
Dggy va Dgys . Khi dign 4p 12 220 V, chi ¢6 cdu Dyg; 1am vige. Khi dien dp 110V
thi ¢6 thém cai cdu Dgy5, n6 déng vai trd chuyén mach (nhd thirito) dé cang véi
Dyg; tao thanh mach nhan doj di¢n dp. Bien dp Ty, ciing v6i IC 901 tao thanh

mach dao dong nghet nhim tao ra cic xung vudng (cudn 9-8 12 cuén héi tigp
dua vé chan 2). Day 12 mach nghich Ivu nhim bién di¢n dp mot chiéu thanh cic
xung xoay chiéu. Ben thit cdp bi¢n 4p 14y ra nhiéu muic dién 4p khdc nhau.

Trong IC901 ¢6 mach so sénh dién 4p giita dién 4p chudn va dién 4p thyc dé
tu dong 6n dinh dien 4p khi tai thay déi. ‘
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Tén s6 dao dﬁng clia mach duge diéu khién béi xung dong ti¥ bi¢n 4p dong
dura vé, do vay tén s6 dao dong xung diing bing tdn 56 dong.

Di¢n dp du ra cha bign dp Tyg; lai duoc nén dién 1dn thi hai nhung & tdn
s6 cao. Di6t Dgy| nén dign dp 115V, dé dua dén tdng cong sufft ddng, va qua 6n 4p
IC921 dé 14y ra dién 4p 30 V cung cdp cho mach dd bang séng trong kh&i kénh.

Di6t Dgy, nan dién 4p 15V r6i qua dn dp Dgys 18y ra 9 V cdp cho den béo,
vatit 15 V qua én dp IC721 14y ra dién 4p 5 V cung c4p cho khéi select module,

khoi tr dong do tin hieu, dao dong manh, dao dong dong va IC cong sudt am
thanh.

Qua Dgy4 nén ra dién 4p =30 V cung c&p cho IC nhd trong kh6i select module
Nhu vay nguén -30 V va 5 V duoc dua thing vao select module, o bat
cong tic ngudn lén 1 c6 dién ip thudng trirc.

- Con hai nguén 115V v 15V déu qua chuyén mach dién ti, nén chi duoc
¢dp dién cho cdc khéi chiic ning khi an niit trén diéu khién tir xa hay nit nguén
phu (preset) trén mat mdy.

B vi xut li (select module)

Select Module SBX — MOO2A 1a trung tam tiép nh4n céc 1énh tir bén ngoai
hay bén trong mdy thu hinh, xir I cdc 1énh d6 va phét ra cdc lenh chic nang.
Céc lenh nay dugc thyc hién duéi dang thay d6i mic dién 4p, dé déng mé
ngudn, chuyén keénh séng, diéu chinh am lugng, hinh anh, hién thj, hen gid...

Trong bd vi x Ii ndy c6 b6n IC d€ thuc hi¢n céc chiic ning trén :

~ IC002 (M50435 — 84FP) 1a IC chinh dung d€ xir If va ph4t ra cic lenh
diéu khién.

-IC 001 (M58659FP) 12 IC nhd, lam nhiém vu nhé céc chie nang va trang
thﬁl lam viéc cla méy

- —1C 0Q3(MB, 8830@ APE) Iam | nhxem v chuyén déi tin hi¢u 56 sang tuong
tu (chuyén" iD/A)

UL IC004T [ 4D4s E) Tlm nhlgm‘ vwdio chién tfn hxeu
Ci bdn}leniy’dwc ghép trong mﬁt vi vii dira ra ngoai 50 chan.
- Pk khdx nay'hoat dong binh’ thudng, c6 4 ngudn cip dién.

Tl N’guﬁﬁ sv cung '¢p cho cd 4 IC vA chc tranzito, day 13 nguén co bé,n luon
-‘ 1u0n €6, .- .

- -Ngudn —30V cung cfp cho IC001 dé nhé va luu gl& céc chﬁ‘c niang lam
vsec cita mdy § figudn nay ciing luon ludn c6.

~ Nguén 30v 14y ti nguén 115V, sau d6 qua mach b:é'n d61 dé Iay ra dién |
&p thay d6i tir (0 + 30) V d€ dua vio mach dd séng.
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~ Cudj cing ia dien 4p 12V 18y tir cuon cao ap bién 4p dong, nin thanh mot
chiéu_'dé'Chuyén bang séng (VL, v » hay UHF) ; ¢4 thay déi am lugng ; thay
ddi mau sic ; tao di¢n 4p lam cam tiéng.

B¢ kénh (TUN ER)

Mot dien 4p tir (0 + 30) V Hy tir vi xir 1f d¢ thay déi tin s& do kénh séng.
~ Khéi trung tdn (IF Module) SBX - F401A2,

vio IC101 (trong vi IF module), tai day tin higu dugc khuéch dai, tdch séng. Tip
hiéu hinh t6ng hop va tip hiéu trung tdg tj¢ ng ra khéi IC (chan 18) va tdch ra haj
- dudng riéng cho csc hé mau P/S va NTSC. Tin hieuy h¢ P/S va NTsC duge xiy |f

riéng réi dua ra chan 9 (IF module)..

1C651 laIC khuéch daj cOng suat am thanh,

Khéi tin higy choi ¥.

Tin hiéu hinh téng hop (composite) sau. tich séng thi tdn (chan 9 [F
Module) dira vao bo chuyén mach AV, IC chuyén mach IC 001 (1C4006 BP) réi
13y ra & chan 11. Tin hiéu dugc tich ra thank 4 dudng :

— Tin hieu qua mach Ioc gidi mau 14y tin l_iieu s6ng mang may PAL hay
NTSC 161 dua vao chan 22(1C 201) dé giai mz mau. o

= Tin hiéu dua vao khei SECAM MODULE, qua b6 loc chuong sap r6i dua
vao chan 16 (1C201) gé gidi mad. o
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Tin hi¢u chéi Y vao chan 18 (IC201) dugc khuéch dai qua céc mach xir1i
trong phan (sdng t6i), 14y ra & chan 4 (IC201), 161 dua vao mach ma trgn tao ba
tin hieu R, G, B d€ dua vao diéu khién ba catst den hinh.

— Khoi mau : kh6i mau & day 12 gidi ma mau, héi phuc lai tin hieu R-Y va
B-Y, giti md mau he PAL va NTSC.

Véi he mau NTSC sau khi khuéch dai tin hieu duoe dua dén gidi m — day
12 mach tich s6ng song bién dé 14y ra tin hiéu R-Y va B-Y & chan } va 2.

— Tin hiéu hé PAL sau khi duge khuéch dai dua ra ngoai ¥C201 (chan 31)
16i vaio SECAM module, mot dudmg tin hiéu qua day tré, mot dudng tin hi¢u di
thang réi vé IC 201 (chan 31,32) ; ti€p d6 tin hiéu dugc tich séng bién do va
cung dira ra chan 1 va 2 (IC 201).

C4 hai tin hiéu mau NTSC va PAL déu dugc dua dé€n kh6i ma tran (trong
khdi SECAM module) dé tao ra ba tin hiéu R-Y, G-Y va B-Y réi dua vio mach
ma tran mau R, G, B vi dén cat6i dén hinh.

Mach giai md mau SECAM duogc thue hién bdi IC301 trong kh61 SECAM
Module (SBX — S004A).

Tin hiéu video dugc dua dén chan 12 qua mach loc chudng s&p tén s trung
tam 13 4,286 MHz dé 14y ra hai thanh phdn s6ng mang mau, dua viao IC 301
(chan 16), sau do tin hiéu duge xi If : han bién, chuyén mach P/S dua ra chan
20 (IC301), qua day tré, chuyén mach hoén vi r6i tich séng tin s6 dé phuc héi
hai tin hiéu R-Y va B-Y, réi dwa vado ma tran tao ra G-Y. Ba tin hiéu R-Y,
G-Y, B-Y dugc 14y ra & chan 1, 2, 3 ciia IC301 v ciing 13 clia MOdule SECAM.

- 'DE& thuc hién chuyén mach ho4n vi, 14y xung dong (thuc ra 1a xung déng bo
~ mau) vaochian 13 cia IC301, ldy xyng ddng va manh vao chan 21 (IC 301) thyc
hién chuyén thach d€ tdch séng.

Phén qué‘t dong va quét manh

Phin quét ddng va quét magh duqc thyc hién trong 1C201. Thach anh X501
¢6 tin 56 dao dong 500kHz cing v6i céc phdn tir R, C trong mach tao thanh
mach dao déng VCO tén s6 500kHz. Tin hiéw qua mach chia tdn 14y ra tn s&
15.625Hz hay 15.750Hz tuj thudc he P/S hay NTSC, sau d6 dén mach tu dong
diéu chinh tén s6, tdng khuéch dai dao ddng ddng, 18y ra chan 6 (1C201) 1éi dén
tdng cong sndt dong Q551, tai clia ting 1 bién dp dong.. trong nhiéu ddu ra ¢
cudn 14y dién dp dwa vao cudn l4i tia ngang (ddng) trén dén hinh.

Tin hi¢u tir mach chia tdn 15.625 Hz (15.750 Hz) dugc dwa ti€p vao mach
chia tdn dé 18y ra tin hiéu tdn s6 manh 50 Hz (hé P/S) hay 60 Hz (NTSC), réi
qua mach tao xung ring cua, qua tdng khué&ch dai kich thich, 14y ra & chan 13
(IC201) dua dé&n chan 5 ciia IC cong suft manh (IC401). Tin hiéu 14y ra & chan
3(1C 401) dugc dua dén cudn 14i tia theo chiéu doc (14i manh).
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4.11. NHONG HU HONG THUONG XAY RA VA CACH KHAC PHUC

4.11.1. Phuong phép phat hi¢n IC hay tranzito héng

Cac tivi hién dai thudng sir dung hdu hét 1a mach IC c6 két hqp v6i tranzito,
didt va cdc linh kién khéc.

Khi nghi ngd mot IC nao d6 hw hong, t6t nht 12 ding déng hé van nang do
dién 'dp mot s6 chan chil y&u clia IC rdi so sanh v6i trj 56 ghi trén so dé, can cv
vao d6 ciing v6i suy luan dudng dén tin hiéu & mach ngoai dé khéng dinh IC d6
¢6 hu hoéng hay khong, trude khi thdo IC ra dé thay thé.

Vi du : Kh6i select module SBX — MOO2A g6m bdn IC beén trong, vige théo
timg IC ra dé kiém tra, do dac la rdt kho, nén c6 thé do dien dp cdc chan clia
select module.

Gia st : di¢n dp chan 28 do dugc 1a "5V chimng 1 c6 nguén 5V cdp cho
select module.

Néu di¢n dp 1a OV thi dd theo mach kiém tra dién 4p trude IC 6n dp (IC721)
tic 1a rén Dgys phdi 1a 9V va true d6 12 15V va sau IC721 13 5V, dé xdc dinh
hu hdng c6 thé & mach ngoai.

Néu dién dp & chan 28 1a 5V, di¢n 4p & chan 17 12 0 V (ding ra phai la
4,5V) thi khdi select module c6 kha ning bi hong, IC 201 trong khdi d6 cé thé
bi héng.

— D0i v6i tranzito hay di6t néu nghi 12 hong Lhi ciing ki€m tra bing cich do
di¢n 4p trén cdc cuc, so vdi dién 4p ghi trén so d6, réi suy luan ra hu hong,
gidng nhu d4 trinh bay trong phdn m4y thu thanh.

4.11.2. Nhilng hu héng trong khéi nguén

Khi b4t cong thc ngudn, khong hinh, khong ti€ng, man hinh t6i dén ch1 thi
ngudn ciing khong séng chéng td kh6i ngudn héng.

Néu khi déng cong tic nguén, cdu chi di.
Nguyén nhan cé thé :

— Tu loc nhiéu 50Hz thing chap, cfu chinh lun hong (di6t thong) hay tu
loc mot chiéu thing,

— IC 901 hong, c6 thé chap chan 3 va 4 (chép trong IC) hay cyc C-E ciia
Qogz hong (chan 2—4 chap).

— Néu déng dién, cdu chi khong dit nhung den chi thi ngudn khong bio,
chiing t& khéi nghich hru (dao dong nghet) chua 1am viéc, cdn do dién dp cic
chan cia IC 901xem cé bi chap bén trong.

Kiém tra Qg5 xem cyc C~E (chan 2-4 IC901) c6 bj hdng khong.
Hi¢n tuong : man hinh khong sdng ; khong ti€ng, d2n bio sing.
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Nhu vay nguOn dd lam viéc, d c6 dién dp mot chiéu 15V, 9V.

— Kiém tra dién dp trén colecto tranzito cong sudt dong Qs5; néu khOng cb
di¢n 4p 115V, kiém tra dién 4p chan 17 khéi select module n&u khong c6 kiém
tra tip chan 28 néu c6 dién 4p 5V thi khéi select ¢6 thé hong.

— Néu chan 17 c6 dién 4p 4.5V thi c6 thé céc tranzito tit m& Qo3 Oozar
Qozs c6 thé hong.

4.11.3. Nhimng hu héng trong khdi quét dong va manh

Khi déng cobng tac ngdn dién, dén bdo ngudn sdng, c6 tiéng nhung man
hinh t6i, ¢é nghia 14 kh&i quét chua lam viéc.

Phan quét dong

— Kiém tra dién cao &p HV bing bit thir dien, néu khong c6 kiém tra di6t
chinh luu. '

— Kiém tra [C201. Do dién 4p chan 8, phai c6 dién 4p 11V thi dao dong
dong méi lam viéc, néu khéng c6 dién 4p (0V) thi dd theo dudng cdp dién
nguén dé tim chd hong (nguén 12V 14y tir bi€n 4p dong).

— C6 thé do su c6 nao dé ma hm tranzito bao vé Qsog, Os00 1am vige, cling
1am mat dao d6ng. o :

— Do dll'b'llg dén dlén ap 15V tir Q921 - 0504 —> R524 : D512 va D513,
thudng dict D504 hay bi dit, hoic Rsy4 bi dit.

— Khéng cé dao dong do hong cdc linh kién mach ngoaj n6i v&i chén 10 va
11 cha IC201, cdn ki€m tra va d4c biét luu § tu Csqy ndi véi chan 11.

— Néu chi c6 mot vét sang dl.mg, kiém tra dudng din xung quét ra cudn lai
tia, kiém tra ty Cssg xem c6 bi kho, hay bong m6i han.

— Man hinh bi nhiu, ¢6 nhidu chdm tring : kiém tra ti€p xdc cao 4p, ¢b thé
nim cao ip dén hinh dénh lira.

~ Néu khong.c6 dién 4p 115V, kiém tra dién 4p 4,5V trén chan 17 cia khéi
select module, néu khong c6 dién ap thi Qgp3, Joz4. Qo2 chua md thong. Kiém
tra hu hong din dén khong c6 dién 4p 4,5 V trén chan 17 d& duge chi din &
phdn ngudn. )

Phdn quét manh

Né&u trén man hinh chi P moét vét ngang thi mét queét mann. Khéi quét
manh gém dao dong manh (ndm trong IC 201) va khéi cong sudt manh IC 401.

— Po dién 4p chan 3 (IC401) n€u 12 OV hay 24V thi kha nang IC bj hong,
hay kiém tra dubng dﬁn dlén ép tir chan 14 (IC201) de’n chan 3 (IC401) @€ tim
ché hong.
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Néu dién 4p tai chan 4 va 7 (IC401) do duge gin bing 24V thi I binh thudng,
néu khong c6 dién 4p thi do theo dudng din dien dp d€ kiém tra ti€p. Pien 4p
24V liy tir d&ll ra biélll iip df)ng.-, ndn dlén nh¢ D551 vi mat lQC R552, C553 .

Cdu chi cho nguén 24V CP401 s& bj diit n€u bi qud tai hay IC401 chap,
hong. Néu loai trix 14t ¢a cdc hr hdng mach ngoai ma vin khong phat hieén duge
hu héng thi c6 thé thay IC. -

Mot logi hu-hdng thudng gap trong céc may thu hinh JVC I3 mét déng bo
do IC 201 bi 16ng chan, nhiéu khi chi viec han lai 12 mdy lai c6 thé 1am viec
binh thudng.

Néu hinh tr6i : ¢6 thé sai déng bo, hay chan IC bi léng.

4.11.4. Hu hong thudc khéi kénh

Hi¢n tugng : man hinh sdng binh thudng nhung khong hinh, khéng tiéng :
hir hong ¢4 the tir hop kenh dén tich séng video.

— Dé loai trir hu hong do khéi trung tdn, thir can nhiu vio diém IF hay
chin 23 cia IF-Module néu c6 chép sdng trén man va nhidu & loa thi khéi
[F-Module t6t. Hi hong thuoc khéi kénh.

— Kiém tra dién 4p tir select module dua dén céc €Qc By, By, By cha hop
kénh, khi thu & mot kénh séng nao d6 thi dien 4p & coc d6 12 12V.

— Do dién 4p coc BM phdi 1a 12V, néu khong cé thi dd theo dudmg diin dé
phét hién chd héng. C6 thé di¢n tr0. Roor diit, cdn néu tu Cpgg thing thi coc
BM ciing m4t di¢n dp nhung khi d6 man hlnh sdng,.. . - o \

— Do dién 4p tai coc BT, dién 4p naymayg§1 tr 0 dén 30V 14y tir dign 4p
115V qua Rgp, Ryz3, 6n dp IC921 dén chan 32 khoi select module, db theo
duvmg din dién dpnay d tm chO bong.

— Hién wong thu duge chuong trinh nhung bi nhiéu b&i céc chim séng nho,
hay kiém tra di¢n & coc By, By, By néu khong c6 dien dp 12V, hay sai lech
nhiéu thi xem xét hu hdng & khéi select module. ' '

4.11.5. Hu hong thudc khoj trung tin .

Hi¢n tugng man hinh sdng, khong hinh khong ti€ng.

Néu can nhiéu vao chan 9 (IF module) man hinh chdp sdng chiing t6 mach
phia sau dén dén hinh 16t. Néu can nhiéu vao diu vao IF module (chan 23) ma
man khong ch6p sdng 12 kh6i IF module hong.

— Do dién 4p chan 14 (IF module) phai 1a 12 V, néu 12 OV thi phai do theo
duong dan di¢n dp ngudn, kiém tra dien tr& Repe Xem c6 bi dit khong, néu tu
ClUl ch&p thi R506 bi Chﬁy dat. '
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- Do dién 4p & mot s6 chan IF Module 16i so sdnh v6i gid trj trong so. d6
c6 thé suy luin ra hu hong.

— Thu duge hinh & h¢ ndy nhung khong thu duge & he khéc ¢6 th€ hong mot
trong cdc tranzito trén dudng din tin hiéu : VD Qygy, Qios, Croor Qios - Trong

IF module cé IC 101, d€ do dién 4p céc chan clia IC nay chi ¢6 cdch rit vi ra va
han day néi vao.

— Trudng hop khong hinh, khong tiéng, hay hinh dnh khong 6n dinh ciing
c6 thé do IC101 héng. Cin do di¢n 4p-6 cdc chan IC101 r6i so sdnh vdi cic gia
tri ghi trong so do.

4.11.6. Hu héng phin dudmg tiéng

— Néu c6 hinh nhung khong c6 tiéng trudc hét hiy kiém tra loa, c6 thé loa
bi diit, hong.
— Né&u can nhiéu vao chan 4 cia IC651 hay chan 3 cba IF Module ma khong

¢6 ti€ng U ¢ loa thi kha ning IC 651 bi héng. Do dién 4p cc chan IC suy ra hu
hong thusc linh kién ngoal hay chinh IC 651 hu hong

— Né&u c6 ti€ng & & loa thi ¢6 nghia 12 IC651 16t, hu hong c6 thé thugc IF
module.

— Néu chi mdt ti€ng & mot hé nao d6, hinh binh thudmg, ¢6 thé hong thach
anh ddu vao c6ng hudng tiéng & hé d() hay héong mach dac dong thach anh
500 kHz hay 1,5MHz.

— Néu ti€ng qud nhod, trong khi IC cong suat ti€ng binh thudng, c6 thé Qeg
bi chap n6i tat cudn cong hudng Ty, .

. 4.11.7. Hu héng thudc kénh chéi

*'Khi phén tao quét d& Iam viec binh thudng ma héng & kenh choi (man t6
~hon va cé tia quét nguge hoac man 161 den).

L= Kném tra dién 4p chau 12 (ICZOI) chan 12 c6 xung ddng tir chan 2 cia
bién dp ddng dua vé, néu. khong ©6 Xung ndy ng khong thong. Ba tranzito
- khuéch dai R, G, B khong thong nén man hinh t6i, hodc di6t D35, 0233 bi dit
cfing khong duva dugc tin hidu len.

— C6 thé dudmg din tin hieu chéi vao chan 18 (IC201) bj dm (tu Cypq bi
kho hay bong chan).

Hién tugng : hinh anh r8 nét nhung khéng c6 mau & it ca cic he, tiéng t6t,
nhur vy hir hong thuOc dudng tin hiéu chung cho ca ba h¢ d6 13 khdi SECAM
MODULE.

- Kiém tra dlén dp chan 15 (SECAM module), dién dp nay phdi 12 12V, néu
mat dién dp nay khéi SECAM module khong lam viéc. Phai do dudng din dién
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4p nay tir cudn bi€n dp dong qua didt Dssy, luu § dién trd Ryzp va ty Cypp ndi
v@i chan 5 (SECAM medule), cling nhu té Cy45 (6 bén trong module). |
— Do dién ip chan 50 cia select module, néu dién dp bing 0, kiém tra xem
tu C7pp va Cypg Xem c6 bj thiing khong, d6ng thdi do di¢n dp chdn 5.
 — N&u chi mét mau mot h¢ nao dé cén xem dudng dén tin hiéu cﬁ; hé d6.
Vi du : M4t he PAL c6 thé dit di6t Dsg;, Dypgla diSt trong mach tao lai
séng mang mau 4,43MHz, di6t Dyg; ndm trong khdi Chroma Band Pass Block.

— M4t hé NTSC, c6 thé do dift Dy (kh6i Chroma Band Pass Block) va
Dsgs (mat dao dong 3,58 MHz).

-~ Néu tang cudi ciia SECAM module héng‘ ciing lam mét mau PAL va NTSC.
4.11.8. Hu hong thuoéc khéi select module '
Khéi select module 12 trung tAm xit If va diéu khién toan b hoat dong ciia
m4y, nhitng hu hong thudng gip nhat 12 :
'~ Déng cong tic ngubn, chi cé dén bdo, man khong sdng, khong c6 tiéng ;
do dién 4p chan 17 (select) néu 1a 0 V (ding ra 1a 4,5 V), con dién dp chan 28

do duge 1a 5V thi kha ning khéi select module hong, kiém tra dudng din nguén
5V cdp cho IC 002 (trong vi select module).

_ Néu dién 4p chan 28 13 OV thi kiém tra ti€p dudng din di¢n 4p dén 6n 4p
S5V (IC721) va 9V (D925).

— Néu khong hién thj dugc chit, vach, s6 trén man hinh, hay kiém tra du&mg
din tir chan 25, 27 (select module) dén diém 55 56 cia mach dién duoi dén
hinh...

— Kiém tra dudng xung V vi xung H (ng 9007) cuOn L001 din dlen ap
5V va cudn LOO2 xem cé b dit khong ; kiém [rardui}mg dip dén céc chan 9, 10,
7, 8 (1C002). Néu c6 diéu kién thay thit JOOOZ, = .. |

— Né€u méy thu bi di séng, thinh thoing lai phir db lg.l, hiy kxém tra du&mg '
dn tir chan 2 (1C002) 18y ra chan 9 (select module) dé.dua dién ép 0-30V len
coc BT dé do séng ; luu ¢ kiém tra céc tranzito Ogyq, Coia Q013

— Néu khong thu duge dai & it cd cdc bang séng, hay kiém tra ngudn 12V
tai chan 19 (select module).

~ Khong nhén tin hiéu DKTX (diéu khién tir xa t6t), klém tra dién 4p tai
céc chan IC004, kiém ra dudmg tin hiéu tir chan 2 (select module) d€n chan 12
(IC002). Néu c6 thé thi thay 1C002.

— Tivi khong nhé duge chuong trinh dé chen : do dién 4p céc chan IC001
(IC nhé) chan 2 dién 4p phai 1a 5V, chan 3 (chan 34 select module) dién dp la
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-30V. N€u di¢n 4p do dugc khong diing, do theo dudng din dién dp. N&u khong
phét hién gi, thir thay IC 004.

- Khong thu duge chuong trinh truyén hinh, nhung phit duge bang video ;
do dién ap & chan 32 (select module) phai 1a +30V, néu dién 4p bing OV hay
kiém tra nguge vé ngudn cip dién, dén didt n 4p IC921.

Cic ty hod trong vi nay lau ngay rat hay bj rd ri, hod chdt chdy ra 1am héng
mach in trong vi select module, nhiu khi chi c4n thdo vi ra, l1am vé sinh va
phuc héi lai phdn mach hong, néu cén thi thay tu 14 mdy di ¢é thé trd 1ai hoat
dong binh thudng.

& Cau hdi 6n tap va ndi dung thuc tap

1. Trinh bay phuong phap tac va phat tin hiéu truyén hinh mau ?

2. Bic diém khGi mi hoa va glél mé mau hé NTSC va PAL, vé sg dd khdi
va giai thich.

3. Trinh bay so d3 khdi va chirc n3ng cac khéi chll y8u clia méy thu hinh mau.

4. C&u tao va nguyén i hoat ddng cla cac loai dén hinh mau thuéng ding
hién nay ?

5. Tim hiéu chic nng va nguyén li lam viéc cla khéi diu khién (vi xi If)
trong may thu hinh mau.

6. Nghién cdu, tim hiéu, nhan bit cac khéi chic nang clia mdt may thu
hinh mau thitc té.

7. Thye tAp tim va xac dinh cac khéi hi hdng clia may thu hinh mau hign c6 ;
danh PAN don gian cac khéi sau :

- Hu héng thudc khéi ngudn

- Hu héng thudc khéi quét dong va quét manh
~ Hu hdng thude khéi mau

- Hu hdng thudc khdi khuéch dai thn hidu chéi

- Hu héng thude khéi dudng tiéng

- Hu hdng thude khéi vi xir Ii.

8. Tap do @gn 4p cac chan !C, so sanh, suy ludn va tim nguyén nhan
hu héng.
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Chuong 5
MAY GHI HINH

Nhu dé néu trong chuong 3, nguyen If ghi va tao lai tin hiéu video, audio
1én cdc vat ghi vé co ban 1a giéng nhav. Tuy nhien ki thuat diing dé 6i wu hod
qud trinh ghi vi tao lai d6i véi tin hi¢u video c¢6 nhiéu diém khic biet do su
khic nhau vé dai tdn cfia hai loai tin hi¢u tren. Ciing nhwr trude day, trong gi6i
han cba chuong nay, ching ta chi di sau phén tich nhimng dic diém co ban cha
thi€t bi ghi hinh theo phuong phép tir tinh.

5.1. PAC BIEM CUA TIN HIEU VIDEO

5.1.1. Tin hiéu video twong tu

Tin hiéu video tdng hop (composite video signal) dugc tao ra tir camera
g6m cé : thong tin video, tin hiéu déng b, tin hiéu xo4...-Céc thoéng tin ma tin
hi¢u videp trayén digémco: | -

- Méc deychudn; . -

~ Mitc séng tmng’binh cia anh; -

- Miic déng bo, mic xo4 ;

~Gidwimig;

~ Chi tiét dnh. | P

Tin hie'u. video ¢6 mifc mot chiéu'(DC) biéu dién mi’r_c chudn de'_h:(OV) va
tring (+ 0,7V). Mdc x4m nim giffa OV vi 0,7V. L '
Tin hi¢u déng b0 bao gém : d6ng bo quét ddng, déng by quét rﬁanh va déng
b¢ mau. ' o

Phg ciia tin hiéu video tuong tw cé dang nhv hinh 5.1. Thanh phin phé ¢6
bién do I6n tap trung tai ofy (n=1,2,3...; fy; - tdn s6 quét dong) va téi mfy,
(m=1,2,3...; fy — tdn 58 quét manh). - -

N6i chung, hdu hét cic nude trén the gidi déu sit dung diéu ché AM am &

méy phat hinh cho tin hiéu video vd FM cho tin hiéu audio. He théng diéu ch& AM
m (negative modulation) cé mifc xung déng bo tuong ting vai gi4 tri cue dai cha
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'/D'C Tan s& dong 2% tdn 56 dong

| o

60 Hz
€ 266X 1dn s& dong
=
2 30¢Hz ‘
0 15750Hz 31500 Hz 4,1895 MHz

Tan so

Hinh 5.1. Phé tin higu video ciia mt dnh tinh,.

tin hiéu RF (radio frequency).
H¢ théng diéu ché duong
(positive modulation) 13 loai
diéu ch€ ma mic tring cta
tin hi¢u hinh twong ng voi
gid tri cyc dai cha tin hiéu
RF (hinh 5.2).

S6ng mang cia tin higu
audio ¢é tdn s6 cao hon so
v4i s6ng mang tin hiéu hinh. ) .
D6 di tin dink — dinh B Hinh 5.2, Diéu ché ém (a) va diéu ché diong (b}

+ 25kHz (theo CCIR - M) ddi véi tin hiéu video.

v £ 50kHz (theo CCIR - B, G, I, K). Do di tin nay nhd hon trong phat thanh
. FM (i?Skﬁz}tg ciét;udc sUf d;lng tiéu chufn CCIR - B, G, I, K, hing s tién
- Nhwda bif, céc tin hit mau co ban (R, B, G) tao tircamera duge xi I dé
thanh tin hieu hinh téng hop twong ty T. C6 ba he thong NTSC, PAL va SECAM
déu sir dyng rmidt tin hisu chéi bang rong (Y), hai tin hiéu mau bing hep (B - Y
& R ~ Y). Cic tin hiéu chéi va midu dwge: ghiép kenih theo tdn’s6 (cai phé) tao
nén tin hi¢u mau t6ng hop c6 do reng biing tén ding theo tidu chudn truyén dén,
phét séng. ' C PR _
So d6 khoi rit gon ciia qué trinh tao tin'hi¢u mau téng hop(m3 hod) va héi
phuc (gidi md mau) dugc trinh bay trén hish 5.3. . - . .- _ _
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Hinh 5.3. S0 d8 khot bo md hod (a) va gidi md mau (b).

5.1.2. Tin hitu video s6

Video s6 bidu dién séng video twong ty duéi dang mot dong di ligu s4.
Cong nghe s6 ¢6 cic tu diém sau day :

— Tin hi¢u video s8 khong bi méo tuy'é'n.tl’nh-,. méo phi tuyén va khong bi
nhiéu gay ra cho hai qud trinh DACvaADC. . _

= Thiét bj video 56 c6 thé hoat dong mot chch c6 hieu qué va kinh t€ hon so
v6i thiét b video twong ty. . a ' '

— Tin hi¢u video s6 c6 thé 1iét kiém b lu tri¥ thong tin nhd cong nghe nén
tin hiéu, -

C6 hai .iie,u chuén ifn hi¢u video s6 d6 12 : tieu chudn video s6 téng hop
(composite s8) va tiéu chuin video s6 thanh phin (component s6).

Tiéu chudn video s§ composite bao gém :
— Tieu chudn PAL 4 fg- ;

— Tiéu chudn NTSC 4 fg.

Trong tieu chudn nay tin hiéu video tuong ty duge 14y miu & tén s6 gép 4
ldn 14j tin man (4 fgc). Mi 1a nuée sir dung mdy ghi hinh s6 (DVR) ddu tién cho
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loai tieu chudn nay vdi dinh dang D,, D;. & Chau Au ciing diing tieu chudn mdy
ghi hinh s6 composite 4 fsc (khong thich hop cho heé SECAM).

Tiéu chudn video s6 component ¢ nhiéu dinh dang khdc nhau nhw4:1:1 ;
4:2:2:4:4:4 Chauv Au va Chau Mi tiéu chusn hos tin hiéu video s6 theo

khuyé&n nghi CCIR - Rec 601 cho tin hiéu video s6 component (tnong thich véi
cdc tiéu chudn quét 625/50 va 525/60 v6i 8 va 10 bit/méu).

5.1.3. Vin dé déng bé déi véi tin hiéu audio va video s6

Tin hiéu s6 1a cic miu rdi rac, viéc tron, ¢4y va dan dung (assembling) tir
nhiéu ngudn doi héi phai déng b6 miu véi ngudn chuin theo pha va tdn s&.

— Pong b6 tdn s6 uic : didu chinh thdi gian cic dong hé (clock) chia mau.

— Ddng b6 pha tifc : diéu chinh khung (frame) ciia tin hi¢u. .

Khuyén nghi AES 11 - 1991 vé déng bo tdn s6 va pha dugc dung cho cic
thiét bi audio s6 trong studio. '

Trong moi trudng truyén hinh, tin hiéu audio s6 chufn phdi duge ddng bo
vi tin hiéu video s6 chudn dé loai trir hign tugng tréi (drift) va cho phép chuyén
mach audio va video khong gay nén tap am g0 (click—free). Quan hé vé pha
gilta tin hi¢u audio va video duoc neu trong titu chudn EBU-R83-1996.

5.2, NGUYEN L GHI VA TAO LAI TIN HIEU VIDEO THEO PHUGNG
PHAPTUTINH . = .

Nhur da néu trong chuong 3, nguyén If ghi vi tao lai tin hi¢u video 1&n bang
tir vé co bin khong kh&c mdy 50 v6i viec ghi va tao lai d&i v6i tin hieu am
thanh. Tuy nhién do tin hi¢u hinh &6 nhitng: di€m khic biét nén phai ¢6 bién
phép xir If truéc khi dua dén ddu ghi ciing nhu sau khi 14y ra tir ddu tao lai dé
hoan nguyén duge dang géc ciia né. :

5.2.1. Dai tin va dai dong ciia tin hién video

Cic mdy ghi 4m tir c6 thé b lai su m4t tuyén tinh ciia dép tuyén tin s§
trong qué trinh ghi va tao lai bing cdc mach hiéu chinh (xem muc 3.4.1 va
3.5.2). Bi khéng phai 12 viec kho ddi v6i ngudi thigt k&, tuy nhién cé nhing gidi
han lam anh hudng dén két qua va c6 thé khong dat duge diy di yéu cdu mong
- mubn. Cic gidi han d6 1a dii dong cla ban than bing tir, dai tin tin hiéu video,

do rong khe ... ' '

Dai dong clia bang tir 12 ti s6 Dy, /Dy i = Dy, trong d6 Dy, 12 midc tin
hi¢u 16n nhit c6 thé ghi lén bang trudc khi né dat dén muc bao hoa va Dy, Ia
mifc tin hiéu thdp nhat c6 thé tdch séng dugc trén ngudng én (tap am).
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. . Céc loai bang tir hién nay c6 dai dong xdp xi 70dB, né cho phép ghi tryc
ti€p Ien bang tin hiéu v6i dai thong 16n nhat khodng 10 octa. M4y ghi &m chat
lugng cao c6 thé xir I tin hieu tir 20 dén 20.000 Hz. :

Déi tdn tin hiéu video tir 20 Hz dén dusi 4 MHz d6i v6i cdc mdy ghi hinh
dan dung va tir 20 Hz dén khoing 6 MHz d&i véi céc mdy chuyén diing, twong
ing 16 dén 20 octa, thuc t& vuot ra ngoai dai déng cia bang tir. Do vay viéc
hiéu chinh d4p tuyén tdn s6 nhu trong cdc mdy ghi 4m théng thudng d6i véi tin
hiéu video 12 kh6ng thé duge. :

Vi th€ viéc ghi tin hiéu video lén bang tir duge thuc hién bing cdch gidm
nhé do rong khe, ting t6c do tuong d6i giifa bang va ddu tir va tin hiéu video
phai duge chuyén phé mot céch dac bi¢t. Duéi day ta l4n lugt phan tich ddy di
cdc khia canh néu irén.

5.2.2. Khe dau tir

D6 rong khe ddu tlt ciia cdc may ghi am thong dung (28) ¢ vai micromét.
D¢ rong khe ddu tir video ducgc ché tao ¢ phin mudi micromét. Khe diu tir
video doi véi cdc mdy dan dung khoang 0,3 + 0,6 pm. Giam d6 rong khe théem
nifa, s& lam gidm d¢ nhay clia ddu tir. Mat khic di¢n trd va di¢n dung ciia cuon
day 12 dai lugng phu thuoc tin s6 nén cling 1& y&u t6 gay 16n hao ding ké dsi
vdi ddo tir video.

Cufn day c¢6 it vong s€ ¢6 mic ton hao thap song dign 4p ra bé. Néu quin
nhiéu vong dién ap ra s€ tang 1én nhung dién dung tap tdn 16n c6 thé gay cong
huéng véi dién cam cia ddu tir lam tang miic t6n hao & pham vi t4n 6 cao (fo). Vi
vay phai 6 syt thod hiép trong thiét k& va ché tao ddu video. Thong thuding s6 vong
day cila ddu video khodng 1000 dén 2000 vdng quan trén ca hai nira 161 (hinh 3.2).

5.2.3. Toc do ghi va tao lai
Nhur di néu & trén, dai tdn ciia tin hieu video theo i thuyét chay tir 20 Hz
dén 6 MHz. D¢ ghi va tzo lai dugc bang thong d6, n€u diing ddu tir ding yen vé6i
d0 rong khe 2 8 = 2 pm, thi bang phai dich chuyén véi 16¢ do:
v =fA=126=210"%6105= 2 mfsec |
Dé san xust chuong trinh voi thavi luong mot gid, cdn c6 chidu dai bing la :

1= v.t =12 m/sec. 3600 sec = 43.200m

DE gidm bot luong bang, cdn phai gidm d¢ rong khe tir (25), tuy nhién chi

c6 thé giam dén mot gii han nhét 'dinh vi ban than khe ti¥ phai c6 dii 46 rong

nhim dim bio do nhay déng déu trong sudt di tin. Néu khong, v6i tdn s& thap
nhét cha tin hieu video f, .. = 20 Hz, khi d6 budc séng tuong ing cuc dai :

v 12 mlsec
f::»:m 2QHZ

= 60cm

;{max =
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" Diéu nay c6 nghia 12 & tdn s6 thdp, do budc séng qud 16n so véi do rong khe
tir i”-’;ﬁ >> 28, nén dién £p ra trén hai ddu cudn day hdu nhu khong co, t6n hao

tdn thdp twong \ng s& rét lon. _

R& rang ca hai diéu vira néu déu khong thé chp nhén duoc.

Giai phédp nang cao t6c do tuong d6i gitta bing va ddu tir 13 cho ddu quay
trén trong voi t6c do 1800 vong/phit. Tin hiéu ghi va tao lai dugc dua vao va
14y ra khoi ddu tir video thong qua bi€n ap clng quay v6i ur6ng diu tlr. Bang
duoc kéo qua quanh co cfu trfng voi géc nghiéng nhd hay vudng géc nhd cic
tryc dén dinh vi chinh xdc tuy theo phuong phép ghi xién (quét xo0én 8¢), chéo
hay vudng goc.

Né&u bang khong chuyén dong, thi chiéu dai vgt ghi theo phuong phép ghi
xién bang 1/2 chu vi cha tréng tir (d€ don gian, gia sir bang dugc quén ding
180°, mac di trén thuc t€ 14 16n hon 180°). Dudng kinh tréng tr trong may ghi
hinh hé Betamax 12 74,487mm, chu vi ciand la:

P=nD = 3,1416. 74,487 = 234,011 mm
Khi d6 chiéu dai vét ghi la : _
P/2 = 234,011/2 = 117,006 mm
Véi goc nghieng clia tréng déu tir xdp xi 5°, c6 thé coi vét ghi song song Vi
dudng chay bang. Vi cic ddu ghi timg manh chin, 1 trong nira chu vi trfng tl,

nén téc do twong d6i ghi s¢ 1a tich s6 clia téc do manh v6i 1/2 chu vi tréng ddu tir
trir di t6c do dich chuyén cila bing & mdy hé Betamax tSc do dich chuyén cia

bang 13 40 mmy/sec tén s6 manh chinh xéc [a 59,94 Hz, tc do tuong d6i v séla:

3 = 117,006 mm x 59,94—— — 40 mm/sec = 6,973 m/sec
S ' sec
Céc m4y he VHS c6 dudmg kinh tréng d4u tir nhd hon (6,2 cm), téc do dich
chuyén bing ciing nho hon : 33,35 mm/sec & ché€ do chudn (SP) ; 16,7 mm/sec,
& ch& 4o phét cham (LP) va 11,12 mm/sec vdi ch&do phét siéu cham (SLP). Téc
40 tuong d6i 5. mdy VHS — SP s& 13 5 m/sec. '

~ 5.2.4. Nén dai tén tin hiéu video

Mot trong nhimg phuong phép hiru hiéu nhim nén dai tin ciia tin hi¢u hinh
tir 18 =+ 20 octa xudng vai octa dé la viéc thuc hi¢n diéu ché tdn s6 (FM) thong
tin chéi cia tin hiéu video.

Nhu di biét khi diu tdn tin hieﬁ fs voi 1ai tin (s6ng mang (f,)), bidu thic
cia tin hieu sau khi diéu ch€ ¢6 dang @~

Usng = Up: €OS(08 + —2sinoo t +9o) (5.1)
. @5 max .
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hay Upm = Upp(cosot + Mysinagt + ¢p) (5.2)
§day: U, —bien do cda tii tin (séng mang) ; . .
— tin s6 gbc tai tin ;
g — goc di pha ban ddu ;

My = L &m _ _ chi s& diéu tdn ;
wsrm fsmax

Af — d0 di tdn cuc dai ;
fsmax — t4n S6 tin tic cuc dai.
Dai tdn cia tin hiéu sau khi didu ch€ véi My > 1 dugc xdc dinh theo bidu
thifc (5.3).
Bpig = 2 (Af,, + £, ) 63
Phé ciia tin higu FM bao gom céc-thanh phin tan s6 f, + nf, va tdn s6 séng mang
£, vGi bién do giam ddn & c4c tdn s cang lech vé hai phia so véi f,. Tai thoi diém bién
d¢ cla tin tdc (f,) 16n nhét (cuc dai & 1/2 chu ki duong clia tin hi¢u f,), Ugy c6 d6 di
tén 16n nf4t vé phia trén clia f,, nghiia 12 tin hiéu da diéu ché c6 tin s6 cao nhit.

Ngugc lai, tai thoi diém bien d6 cia tin hieu bé nhat (cuc dai & 1/2 chu ki

4m), Uy ¢6 46 di tdn 16n nhat vé phia dudi ciia f,, nghia Ia UFM c6 tdn s thdp
nhat (hinh 5.4).

AT
= I

-
Hinh 5.4. Dang séng cia tin hiéu didu tdn (FM).
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. Thong thudng trong ki thust phdt thanh, truyén hinh chi s6 diéu tdn M
dugc chon trong khoang tir 4 dén 5 nhim dam bio cho tin hié¢u khong bj méo
phi tuyén.

Doi v6i mdy ghi hinh, dé gidm nhd dii thong tdn sau khi difu che My
thudng duge chon khd bé (M <0,1 +0,2), khi dé ; '

BFM it 2f\imax i (5.4)

D6i v6i cic VCR dan dung, do yéu cdu chat lugng khong that cao nén cé
thé chon f,,, ~ 3 MHz.

Tdn s8 séng mang trong linh vuc phat thanh, truyén hinh thudng chon cao

hon nhiéu so véi tdn s6 cuc dai cia tin tifc (f,>> £

D61 vai VCR tén s6 tai tin (f,) thudng chon 1én hon fimax MOt chat it dé °
dam bao sao cho do dii bude séng ngan nhét (A ;) phai 16n hon d6 rong khe
tir (23).

Nhur vay khi dp dung phuong phdp FM, vi du néu ta chon fi=7MHz, £, =
6 MHz, khi d6 : -
R fFMminzftf'fsmax=7.'_6=I_MHZ;
o frMmax = fi+ fimax =7+ 6 =13 MHz ;

Dai thong tdn tin higu chéi (Y) sau khi di diéu ché tin s& bién déi tir 1 d&n
13 MHz, trong duong v6i 4 octa so vdi ban diu 1a 16 + 20 octa khi chua diéu
ch€ FM, (hinh 5.5).

81 £ Mhz ' T 6D g
- =18 ocla 4 octa

Hink 5.5. Ddi thong cila tin hiéu chéi trude va sau khi didu tdn.

Ddi v6i phit thanh FM, do tin hiéu 4m thanh ¢6 dang d6i xing nén do di
tin cling ¢6 tinh déi xing.
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Thong tin video 1a tin hiéu khong

d6i xing, do d6 khi diéu tdn tai tin f, . (VHS)
thay d8i phu thudc vao d6 chéi ciia hinh Dudimiu  Khoing )
anh. Trong ki thut ghi hinh, tdn s6 diéu / léch Da
ch€ cyc dai fygo.. tng v6i mitc tring, _& én
con tin s§ didu ché cuc tiéu fEMmin oy ’ _
tuong dng voi dinh xung déng bo nhu Of 12 3} 4} 5 6 MHz

. 0.629 34 4.4
trén hinh 5.6. R I}’:[‘:B

V1 do sdng cha anh thay déi tir phdn ?gg" ;g“g_ i
nay dé€n phdn khic nén tin hiéu ciing RO
thay déi tir tdn s6 ndy dén tin s6 khic
lién quan tryc ti€p dén bién do tin hi¢u
inh g6c. Diéu ch€ tao ra cic dai bién  Hink 5.6. Phé ciia tin hi¢u video VHS
phitc tap mé rong vé hai phia trén va  pao £0m khodng di tdn véi ¢dc ddi bién
duéi do di tdn (Af ). rén va ditoi.

Mat khdc hai bién tdn mang théng tin nhu nhau nén ta chi cdn sit dung dai
bién du6i va mot phdn cla dii bién trén. Diéu nay ¢6 thé 1am tang méo tin hi¢u
doi véi cdc chi tiét nhéd clia anh (thOng tin tdn s& cao) vi vay bién trén thudng
chon khoang : fi+(2+ DAL,

Bang 5.1 1a djc tinh ki thugt ciia mot s6 h¢ mdy ghi hinh co bin khi thuc
hién FM véi tin hiéu chéi Y,

Bdng 5.1.
Hg may feMmin (MHZ) | fepmay (MH2) | Af, (MH2) | DG phan gidi
{dinh xung (mic triing) dai vl Y
déng bd) (déng)

VHS : 34 4,4 1,0 240

SVHS - 5,4 7.0 1,6 400

Betamax (i) 3,5 4,8 - 1,3 250

Betamax (Il & ) 3.6 4.8 1.2 240

Super Beta 4.4 56 1,2 285

ED Beta 6,8 9,3 2,5 500

Diéu ché tdn s6 1am toan bo dai thong tin hiu video dugc thu hep xudng
duéi 4 octa, né con khic phuc duge tré ngai khic lien quan dén tin hiéu hinh.
Diéu tdn 1am tin hitu video c6 thé chia thong tin mét chiéu (DC). Vi du : néu
anh hoan toan tring dugc phét di tir dai truyén hinh, thi n6 khong chifa thong tin
dong xoay chiéu, né thé hién nhv tin hieu DC. Néu tin hi¢u mot chidu nay ghi
Ién bang bing phuong phdp thong thudmg thi khong c6 thong tin d€ tao lai. Dé
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ddu video tao lai dugc thong tin trén bang, c4c dudmg siic cla tir thong phai thay
déi cyc tinh. Trdi lai khi di€u tdn tin hi¢u mot chiév nay duge déi 1en mot tén s6
dai dién cho né thi lic d6 d& dang ghi 1én bang. Khi tao lai n6 duge ddi vé tin
hiéu géc mot chiéu (DC). .

Qué trinh ghi diéu t4n cho phép ghi truc ti€p 1én bang ma khong cdn dong
thién tir. : : :

5.2.5. Xir I tin hiéu mén trong may ghi hinh

D6i véi cdc mdy ghi hinh, tin hieu mau (C) phai duge chuyén phé xuéng
viing tdn s6 thap hon gi6i han du6i clia tin hiéu chéi dd duge diéu tin (Y'). Quéd
trinh d&i phé tin hieu mau (C) duge goi 12 qué trinh dudi mau (color under),
nhém thuc thi hai nhiém vy :

— Thi nhit, né dich thong tin mau (C) xu6ng thap dé trdnh roi vio viing di
tdn cha tin hiéu chéi (Y').

_ Thit hai, qué trinh chuyén phé vé phia tén thap lam giim sai s6 g6c thoi
gian mau ma khong ddi hoi thiét bi 8n dinh gdc thoi gian dit tién nhu & dai phat.

Pé dam bao do6 én dinh tdn s§ séng mang mau phu (fgc) trong qud trinh ghi
va tao lai, phé ciia tin hiéu maw duge doi xudng khu vyc tdn s& tir khodng 627
dén 688 kHz tuy thudc vao cic h¢ mdy khdc nhau.

Vi he mau NTSC, séng mang mau phy (fsc) clia cdc mdy VHS dugc doi
xudng f'gc = 629 kHz, con cdc mdy Beta 1a 688 kHz.

Hinh 5.7 12 ph6 t4n cia tin hi¢u téng hgp T' = Y' + C' sau khi da xir 1i (diéu
tdn vai tin hiéu chéi va doi phé déi vdi tin hi¢u maw).

Tén s& cit
B-W  muthip

Dm bi¢n Do lech
© FM dugi FM

" Biendo.

o 2 3
0,129 0,629 1,129 MHz(VHS)
0,188 0,688 1.188 MHz(BETA)

4
L :
Dinh xung / > Tring

ddng bo \ 100%
P

34 4.4 MHz (VHS)
a5 4,8 MHz (BETA)

Hinh 5.7. Phé tdn tin hiéu T* d6i véi cdc VCR ddn dung VHS va Beta.
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Viéc chuyén phé tin hi¢u mau (C) duoc thyc hién bang mach tron tn nhu
trén hinh 5.8. Cic tan s6 song mang duéi mau f'

sc trong hé VHS va Betamay
thu dugc bing cich ldy hiéu hai tdn s

0 fgc = 3,58 MHz vé6i tan s6 ngoai sai tir b¢
dao dong noi f1s=4,27 MHz dé6i véi Betamax va 4,21 MHz d6i vgi VHS.

Mach 1€ cho phép
toan b ddi bicn FM

- duai khi ghi churomg Dau
pl trinh B-W di qua video
I'in hicu o 5
e Bo loc { 3 1 —}@

nmau 8 A BW mau =l
NTSC thong thip -

629 kHz (VHS)
688 kHz

Mau

(BETA MAX
g B Bo loc ‘ I
Bé loc lton thén
thong dai tin \ Ihﬂ'pg

7.79 M}ix\ 7.85 MHZ

421 e 4.27 ’

VHS o BETA MAX
3.58 3.58 M
0,6 29 0688

Hinh 5.8. So dé khei mach chuyén phé (dugi mau) tin hiéu mau C.

Tin hiéu mau duoc tich khoj

in hiéu video t6ng hop T nhy anh chup trén
oscilloscope & hinh 5.9a.

Hinh 5.9b 1a dang ciia tin hiéu mau da chuyén phé C' (trén) va tin hiéu mau
1guyén thuy C (dudi).

Hinh 5.9a. Mau dwoc tdch khéi choi dé xit I,
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Tin hiéu chéi Y' va sic mau C' sau khi xir 1 duge dua dén bo cong, qua
chuyén mach déu tir ghi tryc ti€p lén bang. Viéc ghi tin hiéu video téng hgp da
xir 1i T' tuan tht nguyén 1i da xét truée day trong chuong 3.

Hinh 5.9b. Tin hiéu mau da chuyén phé C’ (trén) va tin hiéu mau
nguyén thuy C (dicdi).

5.3. VAN DE SAI SO GOC THOI GIAN TRONG QUA TRINH
GHI TIN HIEU VIDEO

Su mat 6n dinh vé co clia ddu may video trong khi ghi va tao lai gay nén s
sai léch vé thdi gian hay sai s6 g6c thoi gian vén xudt hién trong cdc xung don;
bo dong, manh va mau. Bat ki sy sai léch nao cia xung déng bo déu gay ra nha;
hinh theo chiéu ding, rung rinh, ti€n, lui theo chiéu ngang hay lam sai léch sa:
do va do bao hoa mau. ;

Nguyén nhan ctia sy mat déng bo gém c6 : do su co dan bang video, su tha:
dai luc cang bang quanh tréng ddu tir, sy mat dong chinh clia cdc ddu video tré,
trong (sai s6 géc nhi dién — dihedral error), sy ma sat gitta bang vdi dau tir, s
rung cd hoc cua ban than bang, su thay déi diéu kién moi truong lam tang d
bam dinh clia bang vao cédc puli din hudng.

Mach tu dong diéu chinh tin s6 dong trong mdy thu hinh gii vai trdo qual
trong trong viéc gidm bét sai s6 ndy theo chiéu ngang. Cic mach tr dong dié
chinh tén s6 quét dong (HAFC) phai dugc thiét k& cdn than nham giam bét s
mat dong bo nay.

N6i chung, sai s8 g6c thdi gian do chéi khong can hiéu chiuh trong cd
may ghi hinh dan dung. Vi diéu kién binh thudng ching nam trong dung sa
hiéu chinh 6n dinh clia mach quét trong may thu hinh.
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Sai s6 g&c thdi gian mau 12 nghiém trong hon nhiéu so v6i sai s6 quan sdt
duge trong do choi vi thé phai c6 mach én dinh gdc thdi gian ngay trong VCR.

Chifc nang chinh clia mach nay 12 1am gidm sai s§ g6c thdi gian t6i mic ¢6
thé so sanh duge vdi sy mét 6n dinh g6c théi gian cba tin hiéu chéi, nghia 1a sai
s6 g6c thoi gian mau phdi bdm sdt cdc bién dong gbc thdi gian cla do séng.
Nhd dé ¢6 thé dua sy mit 6n dinh mau vio pham vi diéu chinh ciia cdc mach
stra trong mdy thu hinh. -

Hinh 5.10 Ia mot vi du v& mach 6én dinh sai s6 g6c thoi gian trong VCR hé
Betamax.

Dau video
il Lan) —
N~ d[iigug:llale‘ Tin hicu do séng ~Video
Y EM NTSC RA
Loc thong thilp : T Tin hiéu miw 3,58 MHz 6n dinh
(miw 688 kH2Y| Miau 688 !
kHz vai ) Frmmm————— b e - |
Fremmmmmmmo sati 56 goic Neudn 4.27 MHz 1 | Dao dong § | Burst '
v Veng AFC ¢ thigian |6 sai 86 goc v | tinhihé | [gate [“Xung)
: c 44fH (hasi gian t |3.58 MHz béo 1
| 1692 3,575 : burst |
§ IkHz) MHz [VCO; ! Mach !
. T 3.575MHz[$7] so pha !
1
: 4 i
; ben dp han: Vang APC :

1 50 pha H

Hinh 5.10. So dé 6n dinh g0c thoi gian doi voi tin h:éu mau
trong VCR hé Betamax khi tgo Iai '

('J day dilng hai mach tu dOng 'didu chinh tAn sd sau:: mach tu dong didu
chinh tdn s6 (AFC) nhu 1a sy diéu chinh tho cdn mach tr dong diéu chinh
(APC) nhu 13 mach diéu chinh tinh.

Tin hiéu mau dugc chuyén phd tix 688 kHz ten 3,58 MHz nhos bo déi tin duge
dua vé vdng khod pha (PLL), & diy né gip mach chon xung nhin dang mau dugc
14y mau (burst). Xung burst gém 6 + 8 chu ki clia dao dong 3,58MHz va 1a tin higu
déng bo mau phét di tir dai phat hinh dé déng b hod mach mau trong mdy thu.
Xung nay di qua cira chon burst bing chuyén mach dic biét. Tin hiéu nhan dang
mau qua mach so pha, & day né dugc so sdnh véi tin hiéu ra tir b dao dong thach
anh 6n dinh 3,58 MHz. Mach so pha phat hién cédc thay di nhé vé pha trong tin
hiéu burst duoc tao lai, dua ra dién 4p diéu chinh sai s6 pha d6i véi bd dao dong
diéu khién bing dien 4p (VCO,) 3,575 MHz. B6 VCO, 3,575 MHz c6 chifa tin hi¢u

hiéu chinh sai pha mau nho dugc dua dén mach tron tdn hai (TT,) ket hop vdi tin
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hiéu 629 kHz tir VCO, ¢6 mach AFC. Hai tin hiéu duge hiéu chinh néy'giﬁp bo
tron t4n thit nh&t (TT,) tao ra tin hidu mau véi fgo = 3,58 MHz r4t 8n dinh.

Hinh 5.11 12 so d6 kh6i cdc mach diu khién pha va tin s6 mau dé glam sai
s6 g6c thdi gian khi tao lai trong c4c VCR he VHS..

Diau video
{phat 1at) ——r
:l = . d['k:) gl'i“_‘ Tin hien dd sing Tr?n Video
= iéu che (D
Y FM NTSC RA
Xung dong |[9€ théng thap T Tin hiéu mau 3.58 MHz én dinh
bars M ma 629 k) L 1
> Q008 1 - =1 ' Xung
o lai | Dao dong | [ Burst | 3
T bT I | tintithé | ] gate T ::ao .
""""""""""" J0H 1 NS
. 'I VS PRSTRITRS 3.58 MHz :
: | (6 3.58 1 !
o nraled YCO Xoay |1 KHD o, [ MHz VEO | | Mach :
PO TR sor) T" pha {7 2 {B-58MHe s ph !
! : t - :
: 1 ! i
! I 1 i

Hinh 5.11. Mach gidm sai 58 gbc thdi gian khi tao lai trong VCR hé VHS.
Vong AFC chia VHS diing tin s& bing 40 fy chit khong phai 44 fi; nhu
trong hé Betamax. S6ng mang phuy dudi mau 629 kHz (chinh xdc 1a 629,731
- kHz) va b VCO, dugc diéu khi€n bdi mach APC 1 3,58 MHz chit khong phai

' 3,575 MHz. Diéu khéc nhau co bin cha h¢ Betamax va VHS 1 cdch thyc hié¢n
vige xir I miu dé han ché’ hlen tugng xuyen mau.

G day ban doc cé tllé dat cau hoi : tai sao khong hi¢u chinh tryc ti€p pha &
tdn s6 629 kHz hoac 688 kHz thl sé giam dm;x: mot b tron tdn trong sd d6 hinh
5. 10 5‘11

Di nhlen lh khOng thé thu‘c hléll duo‘c vi xung burst duéi mau chi gdm s
hai chu ki va diéu d6 khong di dé thuc hién so sdnh pha. Xung burst chudn &
- 3,58 MHz bao gm 8 dén 10 chu ki clia dao dong, n6é dam bio cho viéc so pha
mot cdch chuﬁn xéc hon.

5.4. NGUYEN Lf GHI GOC PHUGNG VI VA CO CAU DUONG CHAY
BANG TRONG MAY GHI HINH '
5.4.1. Ghi goc phuong vi

T4t ca cc ddu may video dan dung déu ding hai ddu tir quét xien d€ ghi tin

hi¢v lén bang. Hai ddu tir dugc gin trén tréng quay d6i xing nhau 180° nhu trén
hinh 5.12.
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Pdu A ghi manh thd
nhat va ddu B ghi manh
thi hai clia anh. Béng
video quin quanh tréng

“tr véi moét goc lon hon
180° nén c6 3 dong
ngang thira ra clia video
dugc ghi luan phién lap
lai ¢ c& hai ddu A va B,
tao nén 6 dong thong tin
giéng hét nhau khi tao lai :
(hinh 5.13). Hinh 5.12. BS tri cdic ddu video trén trong tir quay.

D& tranh ta0 lai 3 dong ngang duoc sao lai trén bang déu tir phai duge mot
chuyén mach dién tir thyc hién déng, ngat mot cich phit hop.

Méi ddu tir video duge néi dén bo tién khuéch dai rieng ciia né. Chi ¢é bo
. tién khuéch dai cha ddu video tiép xiic v&i bang méi duge cho tin hieu di qua.
Su chuyén mach ddu video xdy ra & 6,5 dong trude xung déng bo manh & ddy
thap nhdt cia man hinh.

Chuyén dong
bang

3dong cudi
ciia ddu A l _

14 3 dong ddu :
cia diu B . T

YN o / :
' 'Xung dng A5 ddng ngang 3 déng ngang thang
ho dimg trudie xung doéng  1in sao chép tir 3
hé ditng diwg cudi oina minh
) triic do

Hinh 5.13. Ba déng ciing thong tin ditoc ghi bdi hai ddu A va B.

D€ ngan ngira can nhifu lén man hinh cha vét ghi bén canh trong qud trinh
tao lai, ngudi ta phdi b6 trf dai bdo veé (khodng cdch giita hai vét ghi) giita hai
dudng ghi xién ctia tin hi¢u video. Sir dung dai bao vé Iam t6n them bang tir vi
vay vdi cic VCR hién nay déu khong tdn tai dai bao vé nhet img dung ki thuat
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dai bao vé zero hay con goi 1a nguyen 1f ghi géc phuong vi. Ddu tir video dugc
b6 tri sao cho khe tir truc giao véi vét ghi theo mét géc phuong vi cong hodc trir.
Ki thuét nay cho phép loai bo dai bdo v& ma vin c¢6 d6 cdch 1i cdn thigt d6i véi

tin hi¢u chéi da ghi gifta hai vét.

Trong cac VCR hé VHS géc phuong vi cha hai ddu A & B 12 + 6°, cdn d6i
véi Betamax 1a +7°. Nhu vy do lech phuong vi higu dung giita hai dfu tuong

Ung s& 1a 12° va 14°,

Piu A

Hinh 5.14. Géc phieong vi ciia khe ddu tix video.
VHS : 0,3um ; Beta : 0,6 um
GécA:-6°(VHS); Goc B : + 6° (VHS)

- 7°(Beta} ;

5.4.2. Co céiu dan bang

Hinh 5.14 biéu didn vi
trf cia hai ddu A, B véi géc
phuong vi cong, trir. Pau A
cha VCR - VHS c6 vét ghi
hop moét géc o = + 6° so véi
duong tryc giao, ddu B c¢6
vét ghi hgp mot géc a = - 6°
50 v dudmg truc giao, nén
khi tao lai d0 xuyén nhiéu
tin hiéu gifta chiing s& dam
bio cuc tidu. Viec ghi géc
phuong vi loai bé su cin
thi€t clia dai bao vé, tao ra
su cdch li cdc vét video va
ngan ngira duge nhiéu xuyén.

Nhu dd néu & trén, cdc VCR déu ding tréng ddu tr quay vdi téc do cao
nhim m& rong déi tdn tin hieu ghi. Cdc VCR déu diing bing hop, vi viy cin c6

Ddi bam

Hinh 5.15. Co cdu dan bdng hé VHS.
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mot hé théng diduy khidn bang
hop 1i bao gém : co cau lay
bang ¢iy hop, co cdu dan bang,
cang’ bang, thu, nha, tu dong
dimg ciing nhu tua trii, phai va
tr dong tim kiém chuong

Chiéu quay
trong ddu tir

trinh...
C6 hai co cdu dan bang :
hay dugc sir dung nhat, d6 1a - Bing di
~ Dan bang kidu M M - chuyén

loading) trong h¢ VHS.

— Dan bing kiéu U (U -
loading) trong he Betamax.

Hinh 5.17 ia co c4u chuyén
bang trong he VHS nhin tir
trén xuéng véi cdc ddu xod _
toan vét video, tréng tir, ddu xo4 audio, d4u ghi va tao lai video, ddu ghi tin
hi¢e diéu khién.

Hinh 5.16. Co céu dan bing hé Betamax,

Dée xod " Déu ghifphat

s ivan  loan vé sudio
3;;‘: chuyén Tréng ddu video  Diiu xo

.- VetRF d ! didu khign

Hinh 5.17. Dudng bang trong ndy VHS nhin it trén xubng. .

Truc caps tan

5.5. VAN BE XUYEN MAU TRONG MAY GHI HINH VA BIEN PHAP
HAN CHE SU XUYEN MAU

Nhur trén da neu, k1 thugr ghi goc phuong vi chi ¢6 higu qua ch6ng xuyén
d6i v6i cdc tin hieu tdn s& cao, con ¢ pham vi tdn s6 du6i 1,5 MHz kha nang
nay bi han ché do mot s6 thong tin ké nhau bj tich song bdi ddu d6i dien nhy
hinh 5.18.

V1 thé, khi sit dung dugi mau, ki thuat ghi géc phuong vi chi cho sy cich li

rdt nho d6i véi phdn mau & cic kénh ké nhau.
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Hinh 5.18. Mot phdn tin hiéu déu A dicoc tdch séng bdi ddu B.

D€ han ché sy Xuyén mau trong ciac hé¢ mdy Betamax hay VHS thutmg sir
dung b loc rang lugc diing day tré tinh thé hay con goi 1a b6 loc séng 4m thanh
bé mit (SAWF — Surface Aucoustic Wave Filter). BY loc rang luge phan biét giita
pha séng mang mau phy thay ddi cdn thiét va pha s6ng mang xuyén am khong
thay d6i. N6 ¢6 thé nhan ra vi "chai” thanh phdn xuyén ra khoi théng tin mau.

Hinh 5.19 1a mot vi dy mé 1 viec ting dung bo loc SAWF dé loai trir xuyén
mau trong hé Betamax.

e e Ensimg khong tré —.

Didura

Piuvio l\

Dl — _.:_

— Duimg mau
khong tré

Hinh 5.19. Mach han ché xuyén mén diing bg loc SAWF trong mdy ghi hinh hé Betamax.
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Diém chinh ciia mach 14 bd loc luge chan ¢dc tin hiéu ma né c6 cdng quan
h¢ pha trong bét ki dong ngang da cho ciia thong tin mau khi dong dé dugc 1am
tré va cOng vao ciing dong khong duge 1am tr&. Sy chan xu4t hién khong ké d&n
cyc tinh cia tin hiéu chimg nio céc tin hiéu 1a ciing pha.

5.6. CAC KHOI CO BAN CUA MAY GHI HINH -

Vé co ban VCR gém c6 céc hé théng chinh sau :

— He théng xir Ii tin hiéu hinh.

~ Hé théng x{t If tin hiéu am thanh.

— He thdéng co khi phan b6 bang.

— He thong tv dong diéu chinh tSc do va pha cho cdc mé 10 kéo bing va
tréng tir (hé tro dong).

~ He thong diéu khién cdc chirc nang cha VCR.

— He¢ théng ngudn cung cép.

Hinh 5.20 la so d6 kh6i téng quat cha mot VCR dién hinh.

. »

H¢ thng xi 1i tin hiéu 4m thanh va hinh 4nh gém nhidu phén tir khdc nhau,
thyc hién xir If iin hiéu trong qud trinh ghi ciing nhu tao lai dat chat lugng hinh
anh, 4m thanh t&t nhét theo tieu chudn ki thuat d& xdc dinh. Kh6i nay bao gém
nhiéu kh6i con rat phiic tap ca vé Ii thuyet 1an thyc hanh ma ngdy nay da duoc
* IC hod cao do, vi thé kha nang héng héc dugc han ché€ rdt nhidu. :

_ H¢ théng co khi thyc hién chic nang dich chuyén bang, quay tréng dau tir
- theo t6c d6 da xdc dinh. - I

He thong ty dong diéu chinh t6c do va pha cho cdc moto bao gém nhidu
mach dién, dien;tii phite 1ap nhim thyc hien chifc:nang khéng ch€, diéu chinh
van t6c bang, van t6c quay cda tréng déu tirciing nbwr.ddm bo én'dinh pha cho
ching ding theo ti¢u chudn vap hanh cha mdy. . = R

He thO'nQ_ diéu khién thirc hi¢n chic ning diéu khién, van hanh mdy dim
bao an toan, thuan tién cling nhv 6 thé kiém tra cdc théng s& ki thuat nh4t dinh
nhim 6n dinh chdt lugng ghi va tao lai chuong trinh. :

He th6ng nguén cung cdp, cung c4p ning luong cho mdy hoat dong binh thudmg.

Ngoai cdc kh6i co ban trén, VCR cdn cé them céc kh6i phu khic tuy thuoc
vao yéu cdu ki thuat ciing nhu sit dung trong timg trudng hop cu thé,

Céc nim, phim diéu chinh trén mdy VCR ¢6 th€ ké dén nhuy sau :

— Cassette window : cira nap bang ;

- Eject : phim 14y hop bang ra khoi méy

— Stop : phim dimg may ;

Imn



DA PRI 104Y PP 08 “0T°S YUty

yury we n3rg un Fuey 94

{Ino vIpny) ! t ol OpNY)
r1 uey) W 1L d d L' E] t (wowp <n ara queyl wy
TR BN | RN 03_ A\O RE “ namy un Bueng
]
_——— e __ o —  —m————
_ ] oy
DIQT udIpy sy
naip Juny w:ﬂwcmx |O/.0|0|
%P Yogny PN
ueisdrd LIOW Yuiga npip d
3uop M dugyl IH
o). zupynen] 3 8 [1upuyna
Junx ®p M Juny 0p oy
™
143 YH vy
weysdin wnip _ 4
T L1
w 'n _ o101 m 3ugn N o~
e Yooy YN
ULIIApy QW YUIYa npp d
Fuop m Fupy og Jupp
. : Bunx),
o —— —— ST LT ————m—— -:-:uwafal -
+ . I+ 1
ALY ?._1__./1 It A e _:_:n_v:n__ﬂ i Le] LLAMYUB o 11 ax ep new newE Ny un 1 Eul 0apIAT
3] cuﬂz./“ 1Py vy _.@:\ wp oy d o haty un 1ep 7y Ny “ OFA 03pIA

e ot = e e e o e

—_——

Yy oy v 3uy SH

Ry un Suong

172



= Play " 1tao lai;

- Record : khi nhan k&m v6i phim tao lai mdy s€ & ch€ d6 ghi :
— Fast rewind : tua bang vé beén trdi (1di) ;

— Fast forward : tua bang v¢ bén phai (tién) ;

— Pause hodc Still  : tam dimg ;

~ Search : phim tim chon ;

— Speed : ¢hon t6¢ d¢ chay bang :

+ SP (standard play)
+ LP (long play)

: ch€ do chudn ;
: ch& dé tao lai lau ;
+ SLP hay EP (Super long play hay Extend play) : ch€ d6 tao lai rat 14y ;

~ Variable search : tim Ki€m nhanh (ti€n hoac 1bi) :
— Slow play, Fast play : tao lai cham, nhanh ;

~ Field advance nhay timg manh hay 1/2 manh ;
— Editor : soan thao ;

— Insert : chén, xen hinh hay tiéng.

Duéi day, trinh bay mot s6 chi tieu ki thuat clia hai hé VCR co ban VHS va

Betamax.

@) Kich thudc trong ddu tir va bang tic

Bdng 5.2
Hé may
i VHS Betamax
Théng s '
~ 96 réng bang tif (mm) 12,7 12,7
— Kich thuéc hép bang (mm) 188 x 104 x 25 156 x 96 x 25
~ Budng kinh tr8ng tir (mm) 62 74,99
- G6c phudng vi khe tir +6° +7°
b) Tde 46 chuyén bang (Vb ) va téc do ghi(Vg)
Bdng 5.3
H# truyén hinh NTSC PAL

Hé may vp, (mm/sec) Vg {mm/sec) vp (mmisec)
VHS
8P 33,35 5,804 23,39
LP 16,7 5,820 11,70
SLP (EP) 11,12 5,826 « 7,80
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Batamax
i 40 6,975
1 20 6,995
m 13,3 7,002
8 mm
SP 14,3 _ 3,751
LP 7,2 3,758
¢) Thoi gian ghi va tao lai :
Bdng 5.4
Ché ds sP LP EP (SLP)
Kidu biang © (phut) (phut) {pht)
VHS
E60 80 120 180
E120 120 140 360
E180 180 360 540
Beta '
1125 15 30 45
1250 30 60 90
L500 60 120 180
L750 90 180 270
8 mm
. MP30 ' 30 60
. MP60-- ER 80 . 120

Duéi day trink bay chi ti§'t hai kh6i qua‘n'trqhg trong VCR d6 1a : he théng
xir 1f tin hi¢u hinh, h¢ thong ty dong diéu chinh t8c do va pha cho hai méto kéo
bang va tréng ddu i, '

5.6.1. He thong xit Ii tin hi¢u hinh (video)

a) Ché do ghi '

Hinh 5.21 1a m6t vi du v& so d6 khéi hé théng xir Ii tin hieu hinh d6i véi
VCR h¢ PAL — VHS.

Tin hiéu mau téng hop (T = Y + C) tir ddu ra ctia mdy thu hinh hay camera
duge dua dén ddu video—in ciia VCR, sae dé duoc téch thanh hai dudng :
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— Dudng thit nhdt di qua cac kh6i sau :

+ Khéi khuéch dai chéi (Y) ¢6 nhi€ém vu khu&ch dai tin hi¢u chéi (Y) va
loai bo tin hiéu mau C dén mic tieu chudn.

+ Mach loc thong thip (LTT) han ch& dai thong tdn cla tin hiéu chéi
khoang tir 0 + 3,5 MHz.

+ Mach gay méo truée (MT) thyc hién viéc bl sy t8n hao tin hiéu & pham vi
tan s& cao, ké ca tén hao do d4u tir gay ra.

+ B0 dicu ché tdn s¢ (FM) thyc hién diéu tdn tin hieu chéi (Y) véi muc di
tdn trong khodng (3,4 + 4,4) MHz tuong iing v&i mitc xung déng bd va mic
trang.

+ Mach sira pha thyc hién higu chinh do sai pha giira hat ducmg xur Ii tin
hi¢u Y va C.

+ Mach han bién, gi6i han bién do & mifc cdn thiét nhim giam thiéu cdc can
nhiéu khéng mong mudn sau dé dua dén bo cong.

— Dudng thit hai cla tin hi¢u mau tdng hgp (T) duge dua dén hé thong xir li

sic mau C gém cdc kh6i con duéi day :

+ B0 khuéch dai sic C (KDC), khuéch dai tin higu C vi loai bd tin hiéu chéi Y
101 mifc tieu chudn. Day 1a bo khuéch dai c6 tai cong hudng véi fg- = 4,43
MHz, déi thong tdn khoang 1,5 MHz.

+ B0 loc thong dai thit nhét (LTDI) cho tin hi¢u C di qua véi bang thong
khoang 1,5 MHz.

+ B0 tron tdn th nhét (TT,) trén hai tin hiéu C va tin hiéu ngoai sai (f ns)
14y tir bo tron tdn thit hai (TT,) v6i tdn s f,; = 5,057 MHz. Bo TT, thyc
hién déi tdn tin hiéu C thanh tin hiéu sic C' (duSi mau) c6 phé lii vé
viing tdn s& thap véi fgc = 627 kHz. O day tdn s6 séng mang miu phu
dudi mau fg- = 5,057 MHz - 4,43 MHz = 627 kHz.

+ B0 loc thong dai thit hai (LTD,) cho tin hiéu C' di qua véi dai thong ¢&
1,5 MHz.

+ B0 cong 16ng hop hai tin hiéu (Y' + C' = T') thanh tin hieu mau téng hop
d4 duge xir 1i dua dén chuyén mach ddu tir (CMDT) dé€ ghi len bang qua
hai ddu A, B.

bé dam béo séng mang mau phy da xir If (fgc) c6 pha luén luon 6n dinh,
tranh xuyén mau (nhu di néu trong myc 5-5) ngudi ta thudmg sir dung hai b6
dao dong dugc diéu khién bing dién 4p VCO, va VCO, nhim hinh thanh hai

mach ty dong diéu chinh t4n s6 kiéu vong kho4 pha (PLL) va ty dong diéu chinh
1dn s6 (AFC).
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Nguyeén If lam viéc ctia cdc khéi nay nh sau : -

Kh6i tich xung déng bo, tich xung déng bo tir tin hiéu chéi (Y) sau d6 duva
qua mach vi phan € 14y ra xung déng b6 dong (- |

— Mach tao Xung cira (burst gate) — khéi nay ldy xung déng bo dong (fy;) dé
tao xung cita (xung m& céng cho b téch xung nhin dang mau dbng bd v6i xung
fy song sai pha d6 vai us). .

~ Mach tich xung burst : tin hiéu nhan dang mau (burst) & PAL.dIJQc: dat o
suon sau clia xung xod dong c¢6 8 + 11 chu ki véi tdn s6 fg = 4,43 MHz theo
ting dong.

— Mach tgd dzo dong VCO, ¢6 nhiém vu tao ra fosg) = 4,43 MHz 6_n dinh vé
tdn s6 va déng bo voi tin s6 d6ng bo mau fp.

D€ tdn 56 cha VCO, dim bao 6n dinh va dong bo ngudi ta dua dén bo so
_pha thi nhat (SF)) hai tdn s6 f, va fosi- Néu foq) = fy thi dien dp ra cla SF,
bing khong. Néu fos1 khdc fp thi dién dp ra s& khic khéng. Di¢n dp nay s€ diéu
khién VCO, sao cho tdn s6 ciia né ti€n dén fp titc g, = £,

— Mach VCO, tao ra f,5, phai that én dinh va déng b v4i xung déng bo
dong fy. Dé dam bao yeu cdu dé ngudi ta dua fosy qua bo chia tdn (khoing 40
14n), & ddu ra bo chia. ta co :

627 kH:z
40,128

fig= = 15.625 Hz
Xung fy dugc so pha v6i fy tai bo so pha thi hai (SF,). Dién 4p ra ciia 06
s& diéu khién VCO, sao cho fog, luon luén déng bo véi xung ddng fy; va bing
627 kHz. Tir VCO, va VCO, Wy ra duoc hai tin 56 fosz = 4,43 MHz va fog, =
627 kHz c6 pha luon déng bo véi tin hitu vao. : _ |
~ Khoi trén tAn thit hai (TT,) ¢6 nhiém vu tao ra tdn s& ngoai sai bing cich
ddi tan téng :
fos = fost + fosz = 443 MHz + 0,627 MHz
= 5,057 MHz
¢6 pha ddng bo véi tin hiéu vao C. Tin hi¢u f; duge dua vao TT, dé iao ra tdn s6
séng mang mau phu dusi mau f'sc =627 kHz c6 pha luén déng b véi pha clia fg.

Hinh 5.22 12 so d6 khéi mo ta qués trinh xif If tin hiéu mau he¢ Betamax. Tr4i
tim cia AFC mach ghi 12 bo dao dong didu khién bing dién 4p (VCO) ¢6 tén s
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3 MHz (350 fy). Ddu ra clia n6 dua qua mach chia 8 dé dugc 'y = 685 kHz.
VCO dugc diéu khién bai vang héi tiép AFC,

. Mauw ddi xuong Tai céc dau
ACC |-Mau 3,58 MHz T |__688 kHz Mach gia | video
i ! cudng burst
Chon Tdi bo 1ron Mau 3,58 MHz
ddo pha | ¢ , [mau+y

= ACK{ | IDET] [Bursy Burst
P ACC]" |gate [=—Tlag
Bi¢n dp - 4,27 MHz =—Burst miu ghi

hi¢u chinh  ggg {7 . . DET| APC Dién 4
xung ({Ong sai 58 VOO (43.75&'” 358 MHz Dao do, h]éulgl?l;:ll:
bo H da | T séng | §[VCO 5,5 - TT, - L t?nh lhrég pha 3,58 MHz
tichw [ AFC (350 fH)YT{=8 fgi"fic‘l’;“ 3,58 MHz
videovdo  [S¢H) divio |_VXO)

£ 70 II '

Hinh 5.22. So d6 kh6i bo xit Ii tin higw mau hé Betamax,

Xung déng bo dong fyy duge téch tir tin higu video vao dua dén mach tich
séng AFC dé diéu chinh VCO (5,5 MHz) sau khi tdn s6 ciia n6 di chia cho 70.
Mach AFC so sdnh xung dong b6 dong fy v6i miv 5 fiy tr VCO. Céc sai s6 tdn
s6 trong VCO duge tich séng tao dién dp ra d€ diéu chinh VCO sao cho déu ra
clia n6 luén ludn dim bio tdn s6 bing 350 fi; hay 5,5 MHz.

Tin hiéu f'g- = 688 kHz tir mach chia 8 dua vao bo TT,. PBdu vao thit hai
clia TT, 12 tin hiéu én dinh 3,58 MHz diéu khién bing mach dao dong thach anh
(VXO). Tin hi¢u ndy dugc do pha hai dong mot 14n trong khi ddu A ghi va dua
dén bo trén tin chinh TT,.

Pha cia bo VXO 3,58 MHz duge bién d6i nhoy mach TSP. Khi ghi mach
TSP so sdnh tin hiéyu ra chia VXO 3,58 MHz vd6i xung nhan dang mau (fp) tao ra
dién dp diéu khién mot chibu dé bign déi pha cia VXO. Nhu vay tin hiéu ra clia
TT, duge kho4 pha véi tin hiéu video di vao.

: Mach tdch séng pha ciing dra dien ap diéu khién dén mach tach séng ACC

(mach diéu khién mau tir dong), Mach téch séng ACC so sdnh dién 4p diéy
khién cha bo APC véi miu ciia thong tin nhan dang mau vi duva dién 4p diéu
khién dén bo khuéch dai ACC. Khi do mach ACC diéu chinh d€ cic mic ddu
vdo mau 6n dinh nhu da diéu khién bdi mach TSP.

Bau ra mach tich clia ACC dugc kidm sodt bing mach triét mau ty dong
(ACK). ACK kiém soit mach tich song clia ACC v so sénh dién 4p ra coa né
- vOi ngudng di thi&t 1ap trong qué trinh ddng chinh, Khi da dat dén ngudng do,
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ACK tzo ra dién 4p diéu khién DC cho mach trdn mau nhdm ngin chin nhiéu
mau vio chuong trinh den tring.

Hinh 5.23 1a so d6 kh6i ciia bo xi If tin hiéu mau s6 VHS.

Péu vio Ghi c6 : B6 tron T6i
video ghi L | tin hidu Y] Pidu che ' D TON . _ ddu
BO loc thap FM _ _ O
Loc ddi (chi cho - Tang cutmg Loc thap (chi
tin hiéu mau 1A, burst {chi & TTi P~ ACK[cho 629 kHz
3,58MHz di qua) ch& g3 SP/SLP) y di qua)
Tich séng Tich séng | |
burst gate ACK
N tao Xung }
burst gate -
: |:1 So pha miu I__l": TT
vCO
3.58 MHz Hée mach xir ly digital
N R VCO ™ =y |
Xung déng| o 5,03 MHz *] !
b tich u ! . o - - — |t
video vao : Vong khodl _1B0 demy—) h;;’l?ih fgo‘ cﬁ?a ; "L ;I thlo :
' | |pha digital vong ™1 xoay [270] <4 g REC AFC|!
L o o o o e e e e m e i ————— i ——————  ————— - I_ -——

Hinh 5.23. Xit li ghi mau s6 VHS. _

Céc mach nay gin gidng céc mach VHS nguyén thuy trir mot diéu 1a qué
trinh x& 1i d6i tdn s6 mau 12 digital. Viéc xit 1f mau va so d6 khdi duge trinh bay
trén hinh 5.23. Mach vdng khod pha s6 (D — PLL) hoat ddng nhu mach AFC
trudc day. Mot trong nhilng dic diém cha D-PLL 1a né c6 thé d6ng vai trd nhu
b6 dao dong dém trong trudng hop mat xung déng bo dong. N6 c6 thé coi nhy
b6 tao xung déng bod tu tac dé lam viéc khi xung dong bo mdi vao bi mdt hay sai.

b) Ché dé tao lai . '

Ciing nhu & muyc a, truéc hét ching ta xem xét s d6 kh6i hé théng x& 1i tin
hieu hinh trong VCR he PAL-VHS lam vi du. Hinh 5.24 la so d6 kh6i cia vi dy
dé.

Tin hieu T' = Y' + C' dugc 14y ra tir hai ddu A, B sau khi khuéch dai duge
dua dén bOn dudmng sau :

— Dudng thtt nhdt, gém cdc khdi : mach loc dai tdn cao (L.D;), mach han

bién (HB,), mach tich séng diéu tdn (TSFM,), mach loc thong thip (LTT,) va
kh6i chuyén mach di¢n tir (CMDT).
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 Mach lo¢ dii tdn cao thif nhdt (LD,) c6 nhiém vy loai bd C'. Gi6i han duéi
cua LD, thudng trén 2 MHz nhim 14y ra tin hiéu Y". ‘

Mach han bién (HB,) diing dé loai bb cdc can nhiéu bien d9.

- Mach TSFM,, tdch tin hi¢u FM 14y ra tin hiéu chéi c6 dai thong t4n khodng
0+ 3,5 MHz, .
Mach LTT, cho tin hi¢u Y' véi dii théng tdn khoang 3,5 MHz di qua va dua
dén ddu vao 1 cia CMDT. ‘
— Dutmg thit hai, tuong ty dudng thir nh4t, chi khic 12 tin hiéu T' truée khi
di d€n mach loc dii tdn cao LD, duge lam cham mot dong 64 us qua day tré -
siéu am (DL-1H).

- Tin hi¢u sau khi di qua HB,, LTT, dugc dva dén ddu 2 cia CMDT.

Chuyén mach dién t&r (CMDT) c6 nhiém vy chon mét trong hai tin higu Y.
CMBDT duge diéu khién béi mach phét hien mét tin hiéu hay con goi 1a mach b
roi qua dudmng thi ba nhu trén hinh 5.24. Vi du : do mdt li do nao dé dudng chéi
bi mét mot vai dong lam xu4t hién hién tugng "roi” nhin thdy nhu nhing dong
tuyét nhé chay nhanh qua man hinh tir trdi sang phai. Khi d6 CMDT sé& chuyén
sang vi tri thif hai d¢ bu lai dong da bi mat. Do mét c6 quén tinh luu anh neén s
bl ndy tuy cham song mét vin thdy anh lien tuc. Tuy vay né€u mét nhiéu dong
thi bién phdp trén khong thé ndo bit hét dugc.

Sau khi di qua CMDT tin hi¢u Y dwoc dua dén mach sita tin hiéu. Day 1a
mach sita méo trude (gidi méo truée) nhim b lai sy gay méo trude trong qui
trinh diéu ch€ tdn s4 tin hidu chéi trude day.

Tir mach ra cia bo sita méo trude tin hidu Y duge dua dén bo cong.

Dudng thit tu, tin hi¢u T' dugc dua dén bo khuéch dai chon loc (KDCL). Bo
KDCL ¢6 nhiém vu 14y ra tin hi¢e C véi f'gc = 627 kHz va loai trir dii tdn s6
caocha Y' .

Bo tron tdn thit nhat TT, nhan hai tin hiéu sic C v6i f'go = 627 kHz va tdn
s6 ngoai sai f; = 5,057 MHz tir bo trén tdn thif hai (TT,) dugc kho4 pha qua bo
PLL bao gom céc kh6i VCO,, so pha, tich xung déng b6 (fy) va mach chia t4n.

Bo TT, thyc hién déi tdn dé 14y ra tin hiéu sic C ban ddu véi fgc = 4,43 MHz.

fsc = 3,057 MHz - 0,627 MHz = 4,43 MHz

Mach loc thong dai (LTD) cé nhiém vu cho tin hi¢u C di qua v6i dii thong
khoang 1,5 MHz. .
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Dé dam béo tdn s6 séng mang mau duge héi phuc c6 pha va tdn s6 én dinh,
nguoi ta sit dung céc bién phdp sau :

~ B0 VCO, tao ra tin hiéu c6 tin s6 fosy = 627 kHz, tin s6 ciia n6 dugc 6n
dinh nho sy di¢w khién clia dién ép ra do bo so pha dua dén. Bo so pha nhan hai
tin hiéu : tin hieu déng b dong fy; 14y tir mach tach xung déng bo va tin higu tir
VCO, dugc dua qua mach chia tdn v6i hé s& chia khoang 40 (chinh x4c la

' 627
40,128) tao nén tin s§ ')y = T’::,z = 15.625 Hz. Né€u fy = f'}; thi dién 4p cla

¥

bo so pha bing khong, VCO, tao ra fg, = 627 kHz déng pha vdi tin hiéu vio.
Néu dién &p ra cia bg so pha khic khong tic fy; # £y thi né s& diéu khién VCO,
sao cho tén s6 fi; ti€n dén bing ;. '

Bo TT, nhan hai tin higu fog, = 4,43 MHz va fog, = 627 kHz do VCO, dua
dén dad duge dong bo véi fy tao nén tin hi¢u ngoai sai f, = fog, + fog = 4,43 +
0,627 = 5,057 MHz.

Mach cong lam nhi¢m vu téng hop haj tin hién Y va C thanh tin hiéu téng
hgp T ban diu dua dén ddu ra video.

Tin hiéu T c6 thé dua-dén mach diéu ch€ bien do (AM) tao nén ddu ra cao
tin (RF out).

Tin hiéu am thanh 14y tir d4u tao lai audio qua b6 KDTL duge hiéu chinh
ddp tuyén tdn s6 va dua dén ddu ra audio (Audio out). N6 cling ¢6 thé duoc dua
vao kh6i diéu ché FM theo kénh VHF hay UHF.

Tin hi¢u video sau khi di diéu ch€ véi tdn s6 séng mang hinh (f,;,) duge
“dwa vao bo hgp séng sau d6 dua dén ddu ra cao tdn (RF out).

Pdu RF out ctia VCR diing d¢€ dua tin hiéu dén ddu RF in hay ddu vao anten
cia may thu hinh.

Péi v6i he Betamax khi tao lai tin hiéu mau phai khir bd c4c mat én dinh
goc thai gian. Tin hiéu dudi mau véi 'y = 688 kHz phai duge déi t4n vé fsc =
3,58 MHz. Hinh 5.25 12 so d6 khéi cha qué trinh ndy. :

" Tin hiéu duéi mau C' véi £ = 688 kHz sau khi di tdch ra tir T di vio bd ACC.
Tin hiéu C’ duge chuyén phd thanh tin hiéu C v6i fgc = 3,58 MHz nhd bo TT,.

Tin hiéu ngoai sai 4,27 MHz = f_; dén TT, tir b TT,. Tin hiéu nay duge
hi¢u chinh ca tdn s6 va pha.

Tin hiéu déng b6 dong mdi vao khong dugc s dung trong bo AFC clia h¢
Betamax hién nay. B6 VCO 5,5 MHz (350 fy) duge diéu khién tdn s6 bing bo
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Mau ddi ien

3.58 MHz  Téi ddu ra
Tin hicu B lgc Gidm gia Triét | - mach tron
mie C ACC ™ lurge cuomg BUR T miu miu + Y
i [ | -
Chon dio { i
pha DET BURST
ACC Gaic
(43.75 fi)
VCD 688 kHz ) 4 :
350 iy + VX0 DET
(5.5MHzy | 8 T 3,58 ADC
Xung ddng bo
L dong phat Laj
1D da tich (c6 chita
sai 8¢ gdc thdi giun)
APC ID
APC DET
Mixer

Hink 5.25. So dé khdi tao lai mau hé Betamax. _
trén APC - DET va mach APC - ID. Tin hi¢u ra cia VCO duoce chia cho 8 tao
nén tin s f'sc = 688 kHz, déng théi miu clia n6 ciing dugc dua dén APC - ID.
APC - ID kiém sodt xung déng bo dong v6n dugc tdch tir tin hiéu Y da dugc
chuyén phd len. Tin hi¢u déng bo nay chia sai s6 g6c thoi gian lon. Bo APC —
ID chi tao ra tin hiéu diéu chinh khi cdc saj s§ tdn s6 dong duge tach séng.
Ngoai ra, mach nay dua trén sy téch séng APC d€ thuc hién céc hiéu chinh va
loai tri sai s6 g6c thai gian. '

Mach tich séng APC (DET - APC) so sanh tin hiéu nhan dang mau (burst)
véi VXO 3,58 MHz 6n dinh. Sai s6 g&c thoi gian mau dugc tich séng boi DET
— APC. Tin hi¢u diéu khién tir ddu ra DET — APC dugce dua dén khéi APC - ID
va mach tron séng APC (APC ~ ID - APC DET: MIXER) dé kh6ng ché VCO
5,5 MHz.

- Mach APC - ID 1 bo dém digital, né hoat dong giéng nhuy mach AFC
truGc day. Mot s6 may Beta hién nay ditag VCO 175 f;; va mach chia 4 thay
cho 350 fy;. _ '

Cac mach mau cha VHS hién nay & ch& do ta_lq lai Khong thay déi mgy so
v6i trude day. Mach AFC & day dugc thay bing vong khod pha digital (D-PLL).

Mach D-PLL & day d6ng vai trd nhuy mot bo dao dong dém trong trudmg
hop mét xung déng bo dong. _

Hinh 5.26 12 so d6 khoi hé théng xi 1i mau trong mdy VHS & che do tao lai.

Qui trinh xir If tin hiéu trong ACK va ACC ciia VHS tuoag ty nhv da trinh
bay d6i vdi he Beta.
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Tinhigy T [BaToc Mach kit Ty . o ra video
Cio 4 r
51 i Gidm gia cuang "
B:;‘)l ﬁgc ACC T B]f:(!’? burst phit lai —-
‘ _ - {chi & SP/SLP) Bica ap
vDién dp : didu khi¢
Tsong diéu khién ACC
3wt gat . . ;
st gale; Taong ‘ B(\:&f
ACC Téan 56 4.2] MHz L _.._’__
Tin hiéu Burst phady lai [_ .
N VCO B4 so pha
TT; : 503 ty dong
2 MHz L6 L
o Dao deg tinh
Mach vong Bo dém f—] Mach |__90° | B4 dem the 3,58 MHe
khpzi_ pha {r?mg xony | 1807 [ vong
digital | pha 27¢° | chia +4

Hinh 5.26. So d6 khoi xir I tao lgi mau s’ VHS.

Mot diém khic nhau chinh lign quan d€n sy tang cudng tin hiéu nhan dang
mau (burst), Cic mdy VHS khuéch dai tin hi¢u burst 6 dB trong che d6 ghi SP
va EP (SLP). Tin hiéu burst khong duge khuéch dai trong ché do ghi LP. Ngueri
ta nhén thay ring ti s6 tin hi¢u trén tap 4m (S/N) mau tang lén khi burst duge
khué&ch dai trong céc t6c do ghi da chon.

* 5.6.2. Hé théng tw dong 6n dinh téc d9 va pha cho cic méio trong tix va
kéo _bang (servo control)

Bé dam béo t6c do cting nhur vi trf tvong d6i, giita ddu tir va bang tir that én
dinh, trong céc VCR phai c6 hai he théng 6n djnh téc do va pha cho cdc méto
tuong Wng. Bang video trong lic ghi-cting nhr tao lai phai dich chuyén véi t6c
d va pha hét sitc chinh xdc dé @dam. bio hinh va tieng duge héi phuc mot cdch
nguyén miu. PR ' :

He mach servo trong VCR cé hai phﬁnchinh — phén trg dong tréng ddu tir
video (drum servo) va phdn trg dong cho motg kéo bang (capstan servo).

Trong médi phédn chinh g0m c6 hai phdn nhé — phan diéu khidn "tho" diéu
khién vé 16 do va phén didu khién "tinh" diéu khién vé pha.
Viéc diéu khién trg dong vé pha va tdc d6 dugc hiéu 15 nhd s phan tich

hoat dong cia cic he miy ca ban Beta hay VHS vi thong qua su phdt trién ki
thuat mach trg dong hién dang dugc sir dung. :
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a) Hé trg dong tréng ddu tic VCR hé Beta khi ghi

Céc VCR trude day ding dong co AC tix tré dé quay trong ddu tix. Hinh 5.27
la co cau trg dong rong tix & ché do ghi.

o Dédn uir vy
Biu via Téi mach Bang  yidn vodr
S At SHRHHHERR ey
xirfi FM ‘ Vit kiém sad
tdicu khi¢n)
B3¢ tiach

e Tao séug
REC L- vudng MH .

xung déng bo

Mot vir
i AC

Bi¢n dp My miu vi

&ilt DC chutin &1y

Dién dp ldy mdu va
~ gilt & tu ting lén
- do I6¢ do quay cita
-0Y  tiong ddu tir Ging

Hinh 5.27, Co cdy frg dong tréng nr & ché dg ghi.

Khi ghi, mi ddu tir video ghi tin hiéu cda né len bing & thisi diém xdc
dinh. Viéc ghi phai duge dinh thai sao cho xung déng b6 manh dugc ghi &
khoéng 10,5 dong ngang sau Khi ddu ti€p xdc vai bang.

Dé dim bao xung déng b manh ghi chinh xdc len bang sau méi 14n quét
cia ddu, sy quay va vi tri clia né phai dugc kifm sodt chit ché. Trong khi ghi
tréng tir phai khod pha va tdc do v6i tin hieu déng bo manh di vao.

béng co AC quay véi t6e do chinh xdc v =30 vong/sec (1800 vong/phiit). J t6¢
do nay ddu uir video trugt lén cdc vét bang Ia 1/60 sec.
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Chuong trinh truyén hinh mau phét di v6i tdn s6 manh nhé hon mot chiit
159,94 Hz. Trg dong tréng ding Iyc phan dién dong (CEMF) ciia nam cham
dua t6i truc cla tr6ng ddu tir gé gitlf t6c do quay chinh xdc. Nam cham dién
duge kich hoat (diéu khién) bdi mach trg dong qua cic khéi chi ra trén hinh
5.27. Luc hdm tang hay giam 13 do dién 4p diéu khién tir bd khuéch dai DC
dua vao cudn him tir, nghia 1a do sy 18y miu vj tri thuc ciia tréng tir va so sdnh
v6i xung dong bo manh. Pha ghi clia tréng ddu tir dat chudn nhd viec tich
xung dong b9 manh tir tin hidu video, qua mach chia 2. D4u ra cia mach nay
12 xung vuong én dinh 30 Hz (chinh xdc 29,79 Hz) va né dugc dua dén mot
ddu vao ciia mach 14y miu va gitt miu. Xung vuéng 30 Hz nay ciing duge
khuéch dai va dua dén ddu ghi tin hieu diéu khién, ghi len mép dudi cia bing.
Tin hi¢u da ghi nay goi 1a xung vét diéu khién va dugc dung 1am chudn d6i véi
trg dong khi tao lai.

O cum tréng ddu tir, hai nam cham vinh ciru nhdn dang vi tri ¢hinh xdc
cua cdc ddu. Vi cdc nam cham nay quay trén cum tréng dau tir, n6é di qua cudn
cam ung hay con goi 13 ddu phét.hien sai pha PG gin & phén trdng tinh duéi
cua ¢ cau. Ddu PG chuyén ddi sy bién thien t thong qua nd tao nén diy
xung @ sau khi di di qua mach tré thay d6i dugc nhu trén hinh 5.27. Tin hiéu
ra tir mach tré duge dua dén bo tao dién 4p dSc, ddu ra ca né cé dang @ trén
hinh 5.27. Mach 14y miu va git miu so sdnh xung vuoéng déng b6 manh da
chia doi @ véi xung d6c @ tao neén dién 4p @ dua dén nap cho tu C. Bién dp
trén ty C duge dua vao b khuéch dai c6 ird khdng cao dé tao dong diéu khién
cho cuon hdm tir. :

Khi t6¢ do quay cla tréng tir tang lén, tdn s6 clia ddu PG tang, do doc Xung
@ ting, trong khi d6 xung déng bo manh © khong déi nén vi tri cit ciia né voi
xung d6c @ s& cao hon tao nén dién d4p ® trén tu C va sau doé 1a trén ddu ra cla
b6 khuéch dai DC ciing s& 16n hon. Diéu nay din dén luc dién dong nguge manh
hon Jam moéto s& bi ham chim lai. Néu tréng tir quay cham, hiéu \ing hoan toan
nguogc lai lam moto s€ quay nhanh lén dam bao t6c do ghi duge diéu chinh.

b) Hé trg dong capstan VCR hé Beta khi ghi

Cdc VCR tru6e day sir dung diéu khién trg dong tréng tir dya trén t6c do
cta motdr AC va céc puli, curoa dé diéu khién t6c do quay ciia truc capstan. T6c
do truc cliia moto capstan chinh & t6c do ¢8 dinh va & t6c do nay bang video
‘dugc kéo qua may.

c) Hé trg dong trong ddu ti VCR hé Beta ¢ ché do tao lai

Pé tao lai diing c4c thong tin di ghi ddu video phai truot ding vét trén biang
teong tng vdi hai ddu A, B nhur n6 da thuc hién khi ghi. Qué trinh nay £01 13 su
déng chinh (tracking). "
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Céc y€u (6 dé dim bao cho ddu video trwot diing vi trf cdc vét A, B tuong
tng gom : t6c do dich chuyén bang ciing nhu téc do quay cha tréng déu tir phai
ding nhu ldc ghi. Sy quay cia ddu video phai ¢ cing quan hé pha v6i xung
déng bo manh trong lic ghi va tao lai.

Hink 5.28 12 so 46 kh6i cila mach trg dong tréng tir & ché do tao lai.

C bauwe
i B;UEL diu khidn
B i Qi

it
R6 khusch
. 5 J dui Lo lai
{ Hoi uen 1
. T;!]‘:(\';hdl(;f || Tao déc Ly inj Bo Lhucéch @
dhrosc dien ap Vil gifr dai DC Ham
I 4
T mébuy

Hinh 5.28. Tro dong tréng ¥ hé Beta & ché d6 tao fai.

G ché do tao lai xung déng bé manh tir tin hi¢u video vao duge cdt khai
mach trg dong. Cdc xung vét diéu khién da ghi tren bang duoc dung d€ so sinh
vi tri clia ddu tr tao lai v6i xung d6c @ & trén bang. Qud trinh so sénh, tao dién
dp diéu khién pha va tSc do cha moto tréng tir tuong ty nhu & lic ghi,

d) Hé trg dong d6i véi moto ddn dong truc tiép

_ Noi chung cdc nha ché tao VCR — VHS thudng sir dung cdc dong co din
dong tryc ti€p trong cdc hé théng quay tréng tir, chit khong truyén qua curoa
nhu d6i v6i mdy he Beta. Véi viéc dua vao méy da tdc dd va cdc moto din dong
truc ti€p, mach xir Ii trg dong dd thay déi, tuy nhien céc nguyén ! vin nhv cii.
Ca r6ng va trg dong capstan vin duoc diéu khién 16c do va pha. Xung déng bo
manh déng vai trd chudn cla didu khién pha trong liic ghi va cdc xung vet diéu
khién déng vai trd chudn khi tao lai. Vi tri clia tréng ddu tir video phai lién tuc
kiém sodt dé so pha khi ghi v tao lai.

Hinh 5.29 1 so d6 kh6i clia hé th6ng ty dong diéu chinh t6c do va pha déi
v0i moto din dong tréng truc tiép.

V1 gidi han cda tai liéw, & day khong trinh bay chi tiét qud trinh diéu khién
d6i v6i moto din dong trirc ti€p trén hinh 5.29.
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Xung dédng ho - n_n Dign dp dicu

dimg di tich et Chi 9 Lay mau| khién pha mot
Chuin 60Hz 1 Phat - va il

(Dé¢m nguoge tir bo dao

déng tinh-1h¢ 3.58 MH2) .
Té dau vee
diéu khicn

khuecl Tao ddc L

[ dui BG [ Flip- Flop dién dp
Bau ra xung chuyén

Tin higu PG o—— ]

[ma[ﬁ'cdé__..._..ﬂ_._:._._...._._...._._...._._._._....‘_......_.....‘_.‘_‘_‘..
Bi¢u chinh 16c do
chay s do
moKs trding diu
Tin hi¢u FG g : Mach iré Tai cdc cudn day
Mot trng P i diéy khién o =ML M2, M3 ciia
du i : i i6c do "" moéta lrong didu

Hinh 5.29. So d6 khoi hé trg dong pha va toc d¢ méto ddn dbéng triec tiép.
e} Xa li trg dong sé'

Hién nay, hdu hét c4c VCR déu ding ki thuat s6 dé xir If va diéu khién t6c
d¢ pha cho moto tréng tir ciing nhu moéto kéo bing. Qud trinh xit If 56 d&u nim
bén trong c4c IC. IC khong phii 1a linh kién dé dang sira chita dugc. Chéng phai
dugc thay thé khi hdng héc. Qu4 trinh trg dong t6c d¢ va pha vén r4t gidng nhu
viéc xir 1i analog dd néu & trén. Cling cdc tin hiéu chudn PG vi FG (mach tao tin
higu xdc 1ap su saj khdc vé pha va t6c do) vin phai ¢6 tin hiéu xung manh 60 Hz,
xung vét diéu khién (CTL). L '

Hinh 5.30 va 5.31 12 so d6 khi6i md ta mach xir If trg d{)ng_ s6 cho tréng ddu
tir va mo ta kéo bang. '

FG Bé so toe do Diéu khién do Loc
Xung déng .| _DIGITAL rong xung thip Mach didyg .
bo-manh X Ghi : khién tring f—m MO
ghi otnm]  BO S0 pha Diéu bién do Loc ddu video rong
o - DIGITAL rong xung | thap
60 1z
démnpuge | Xung chayén [ Tao in hicu PG ddu video (30Hz)
W358 MHz  much dig chuyen mach
) FG

Hinh 5.30. So 46 khoi 1o dong tréng digital.
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FG dem 5P 1080 Hz
- \SPL 120 Hz [B3 0 16c 48]  [Didu khién do] { Loc
, DIGITAL [~ rong xung || thi
Chuiin PG [Rvy e P
1 tréing | dong Mach didu Mot
ddu uir chinh ) khién capstan | Capstan
Ihit
Chuiin 60 Hz Bosopha | | Didubiéndo | | Loc Diu FG
wr 3.58 MHz Ghi DICHTAL dng xung thap = Capstal
dém NELC Pha Tin hieu SP 1020 Hz
[ MMV | " diéu khién e L e
Digital . 1 Capstan
B (D6 nguo | x2 3P 2160 Hz
_@ PG Capstan 30z ISJEP ;ggﬂl{l'zlr

Hinh 5.31. So d6 khéi tro déng s6 méte capstan,

G day bo diéu ché do rong xung (PWM) thue cht 12 bo tao xung vuédng ¢
d& rong thay déi nhd tin hiéu diéu khién dau vao tir bo so sanh t6c do va bo so
pha clia cic moto tuong dng.

Hinh 5.32 1a dang séng ddu ra bo PWM & cdc t6c do khic nhau.

T8c 36 mdto T8¢ dd giam Téc do ding T8¢ d6 tang
S6ng ra @ mach
PWM I UL LI L
Chu ki lam viéc Chu ki 1am vidc Chu ki lam viéc
khéc 50% 50% khéac 50%
bién 'é_p DC " Gidm di Gilr nguyén Téng i&n

Hinh 5.32. Miic ra tin hiéu diéu khién 16c d6 tréng ddu ti.

Céc tin hi¢u PWM dugc loc va déi thanh dién 4p diéu khién DC. Gid tri cha
dién ip DC tuong fmg v&i dO rong cua tin hies PWM. Néu mo6to quay nhanh
hon, di¢n 4p DC s€ ¢6 gi4 tri 16n. Nguge lai, néu moto quay cham lai dién dp
diéu khién mota sé cb gid tri bé.

5.7. VAN PE PIEU KHIEN HE THONG VA CAC HIEU UNG DAC BIET
TRONG VCR

Mach diéu khién hé théng lam nhiém vu phéi hgp todn bo cdc chifc nang co
va dién tit cha VCR. Thue hién nhiéu chitc ning théng qua céc mach vi xir1i, né
ki€ém sodt trang thdi mdy, nhin va dip ing cic lénh ciia ngudi van hanh bao dudng
va cho ra céc chic nang hoat dong khdc nhau mot céch chinh xéc, thqan tién.
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Mot 56 chitc ning co ban chia mach diéu khién hé théng gém :

— Diu khién déng, ngét nguén cung c4p theo yéu cdu trang thai cha m4y.
Khi tinh trang mdy t6t, diéu khién h¢ théng phét lénh t6i bd ngudn va todn mdy
dugc cung cdp nang Iugng. Khi tit méy b6 diéu khién he théng vin 1am viéc,
VCR chuyén xu6ng ché do chd (standby) dé doi 14n bat ngudn tiép theo.

~ B0 diéu khién he théng c6 thé gém nhiéu IC ciing lam viec dé kiém sodt
va van hanh VCR. B6 ndo cita n6 1 bo vi xir I {microprocessor). B vi xit Ii sé
nhan I¢nh va didu khién hé th6ng theo trinh ty va trang théi hoat déng di duge
cai dat sén.

— Mach diéu khién hée théng ¢6 thé nhan Iénh tir b0 diéu khidn tir xa
(remote control). '

Chifc ning chinh ciza bo diéu khién he thong 1a kiém tra diéu kién va van
hanh mdy mét cich chinh xdc, an toan. Viec thi€t k& bo didu khién he¢ théng da
nang VCR phu thudc vao yéu cdu ki thuat, tinh nang va gi4 thinh sin phdm ctia
timg hang ma cé thé don gian hay phitc tap.

— Khi cin diéu khién cdc hiéu tng hay chirc néng dic biét nhu : xem hinh
dimg yeén, tam ditng, tao lai nhanh, cham, 1% bing nhanh, cham... trong cic
VCR déu phai dit ra cdc yéu cdu dic biet d6i véi mach trg dong va bo didu
khién hé théng. . _
' M Kién thiic vé cdc bo vi
servo xir If ding trong mach diéu

khién hé théng cho VCR 1a

B dinh o 1 TV R— rat hiu ich khi tim hiéu hoat

ghitwdong dan/thu bang dong cla né. Cic phuong

TR phip diu khién giiia cic

) a:g";'::“; o Mot din bang mdy thudng khong ~ giong

Mach nhau va qui trinh lién két

B0 diéu huong diu khién Ef;::; g{"“'l’;g thong tin trong mach doi hoi

h¢ théng : cic bang chin If phiic tap i

Didukhidn  }— Chuyén mach th€ céc vin dé ban bac dudéi

ON/OF nguén [— trang thii co day s& duge xem xét mot

Lénh ba diéy Pidu khicn cich téng quit & dang so d6
Lhida tir xa moto bin quan khdi va nguyén i »Chllﬂg.

1 Hinh 533 1& so dé

Cdm bién kh6i téng quit cha mach

h&;gg h\“f diéu khién he théng. Mach

cos khi diéu khién hé théng cé thé

(autostop) ding phidu vi xir li dé

Hinh 5.33. Cdc chiic ndng co bdn cia khoi
diéu khién hé thong.
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Hinh 5.34 mo ti mo
cdc kh6i duge goi 1a tf
hi¢u két n6i sdn sang/ va ghi nhan) ddn

xir If va ciing ding dé bdo cho vi xi I
Tin hiéu thu nhén 13 su dich mirc dién 4

n hi¢u bit tay

-

t c&u hinh vi xir If song song. Lién lac diéu khién gitia
(handshaking), Dudng Ready/ Ack (tin
g d€ chuyén thong tin so cdp gitlfa cic vi
phét réng thong tin di dugc ti€p nhan,
p d6i v6i ddu ra.

T Bong hd I o
it ligu ' Pong ho
N B scmp by LoDli€u | Diéu khicn
kenh Dirlitu | wdong | Diticu he théing
Sin sang/
bio nhan

Hink 5.34. Tin hi¢u bdt tay ciia dién khién hé thong ddu vaolira.

Mot s6 vi xir I diung bo mé ron
cao khd ning lam viec cta né. Vie
nang ddp ing cua bo diéu khién he

g (dan) ddu vao/ra (I/O expander) d€ nang
¢ dia thém nhiéu chitc nang vdo VCR, kha
théng ciing tang theo.

Hinh 5.35 1a mot vi du vé bo md rong ddu vo/ra clia he vi xir I1. B¢ dan I/O
dugce thi€t k& dé nhan them thong tin tir nhidu nguén qua céc chan trén IC va ddi
thong tin nay thanh dir lieu d€ truyén dén vi xit Ii chinh theo bus quy dinh.

i3

Diéu
khién
hé
théing

Béng hé

Dix ligu

Dir liéu

B ligu

Dit ligu

Thong tin s6 (digital) dugc truyén qua céc bus
nhi phan. Vi xit I ding dao dong chun tén s6 cao g0i 1 déng hé hay xung nhip
(clock) d€ dura céc dit ligu 1én bus, dé mé hay déng cdc cong logic va xir Ii chiing.

Hinh 5.36 1a so d6 kh6i coa vi xir If dién hi
trong VCR ¢6 tir 40 dén 64 chan

IC4

s5%

T

e e

‘.

Cém hién am

Cim bién quay (réng

Cim bién cuén bang

Nim phait (Pay)

Ndm qudhn tri Ly

Nim ghi (Rec)

Chuyén mach ON/OF

Cdm bién dan quan bang
Nim chay t6i nhanh

Dimg nhé¢ (Memory stop)
Céam bién dimg bio vé ghi
Nim tam dimg

Hoan thinh dan bang N
Bit ddu quay trong ddu tir
Chon ghi/phat. :
Kiém sodt nguén dien

Diéu khi€n moto quiln bang

Hinh 5.35, B6 md réng (ddn) ddu vaolra.

dit liéu dudi dang cdc chudi

nh. Cic vi xit If thuong ding
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I
I
I
I
I
i
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1 B& han che thivi gran _' |
T
1

Hinh 5.36. Vi xit Ii diéu khién hé thong dién hinh.

5.8. VAN HANH, BAO DUONG VA SUA CHUA MAY GHI HiNH

5.8.1. Céc yéu 16 gay anh huéng dén VCR

Néi chung c6 thé liét ke mot s6 yéu 16 gay mat 6n dinh dén ché do lam viec
clia VCR nhu sau :

~ Sy thay déi didu kién moi trudmg nhu nhiet do, d6 4m.

Phén 16n céc IC cting nhu cdc linh kién tich cyc khic trong VCR rat nhay
cam khi nhiét o tang cao. Néu van hanh maiy & noi gdn ngudn nhiét, hoic dé
mdy noi thi€u su d6i lwu khong khi th rat dé gy hu hong céc linh kién tich cuc
bén trong. Nhigt d¢ ting cao ciing g6p phdn lam héng bang do co dan qué mirc,
Vi vay trong qué trinh van hanh cn bd khan che bui, dit mdy nai d& d6i lvu
khong khi va dinh ki 1am sach céc khe thong gi6 va 1am sach bui trong méy.

D¢ 4m ting cao c6 thé tao thanh suong gdy thay déi nhiet 40 mot cich dot
ngot trong mdy. Néu muén sir dung, VCR phéi dugc sdy ki truée khi chay mdy.

Khi d6 dm tang cao, bang s dinh chat hon vao ddu tir ¢6 thé 1am héng d4u tir
1an bang tir. . ' ' '
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Mot s YLK co thiet Ke by cam bicn am de A< Dao trang thal 4o am VUt
qué tri s& cho phép.

- Su tdc dong clia bui vA cic vat la ngoai ¥ mudhn.

Cic dién tich hinh thanh & VCR thu hiit bui va cdc vat nhe khdc rdt manh
lam gidm kha nang thodt nhiét ciia mdy khi van hanh. Diéu-ndy s€ lam ting kha
ning hong hoc cho céc linh kién dién tir ciing nhu co khi ciia VCR. Kich thuéc
dién hinh cha cdc hat byi vA mot s@ vat la dugc v& trén hinh 5.37.

Bui=0,05mm

Soi vii béng~ 0,125mm

,,r-"‘"-', Vit ngén tay = 6,03mm
Lop oxyt lu '

Nén potyester

-

Hink 5.37. Kich thuéc dién hinh cia bui va vdt lg.

Dé chéng bui cho VCR cén : dit mdy & noi sach s&, khi khéng lam viéc
phai che m4y c4n thén ; dinh k1 ding méy nén dé théi hay hit bui ra khoi méy ;
khong s& tay vao dau tir, bang tir...

~ Tap nhidu tir bén ngodi tdc dong vao VCR.

Tap nhiéu tdc dong dén VCR tir nhiéu ngudn khdc nhau. Hinh 5.38 Ia hinh
phan loai céc tap nhiéu bén ngodi c6 thé gay anh hudng dén chat lugng cila VCR.

| Ondien idien |

[Xaag e |
C . i
{ Tachép | | Nhifudien tis (EMD) | [ Nhiéu tn s6 cao (RF1)|
I |
| I ] [ 1
[ hatthoi | [Pnong iinh dien] [ Gnnoitai | [ Truyéndin | [ Bhcxa |

Hinh 5.38. Céc loai tap nhidu dién hinh. .
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Ngay nay, cic VCR di dugc thiet k& chudn muc dé ch6ng nhiéu, tuy nhién
ching ta cén hiéu 16 ngudn g6 ciia cdc ngudn nhiéu, phan biet khi chiing xu4t
hi¢n d€ tim bién phap loai trir, nhdt 1a khi VCR lam viéc & nhiing noi ¢é nhidu
thi€t bj dién va dai phat séng.

— Cdc sy ¢6 ciia dien 1uéi.

Ciing nhu céc thiét bj dién tir khic, VCR rdt nhay cam véi cdc bién dong
cla dién ludi. Cdc bo nguén 6n dp dii rong hién nay di gidm dugc nhiéu hu
héng do 1u6i dién tang gidm b4t thuong gay ra. Néi chung d€ dam bdo an toan
cho cdc VCR cén sit dung bo én 4p ngoai dé phong ngira thém su ting gidm b4t
thudng ciia ludi dien.

— Céc tdc dong hod hoc.

Trong VCR ¢6 rdt nhidu chi ti€t kim loai nhu : mach in trén bo mach, chan
IC, tranzito, m6i néi, truc d4n bang... 1z d6i tugng clia sir in mdn hod hoc.

C6 ba dang an mon lam anh hudng dén ddu mdy video d6 12 : 4n mon dién
hod, an mon do khi quyén va oxit hoi.

bé ngan ngira céc tic dong nay cin : dat mdy & noi sach s&, kho réo, khong
d3t mdy trong moi trudmg ¢6 hoi hoi chat hay dun ndu thirc an.

N€u & viing gdn bién, c4n cham s6c mdy cén than hon.

— Tac déng ca tir trudmg.

Céc chi tiét co khi cila VCR ciing nhu ddu tir, bang tir déu 1a céc vat ¢6 thé
nhiém tir. Vi vay khong dugc dé bang, miy g4n cdc ngudn tir trudng manh nhu
bién 4p, 4n 4p, m4y thu hinh, duong day dien lyc...

5.8.2. Bao duwimg bang tir va VCR

a) Bdo duing bing tix -

' Coiu tao ciia bang tir video duge trink by tren hinh 5.39, n6 bao 26m 4 16p :
hai 16p chinh'& gitfa Ix d€ biing bing nhya polyester va 16p bot tir - 16p phii ben
trén nhim gidm ma sdt gilta bang v6i déu tir ; 18p d4y 1a 16p céch tir (khong cho
tir trudmg di qua) vA cling khong nhim tir dé khi bing dugc cubn thanh cuon thi
tlr trudmg cila céc 16p khong gay dnh :

hm’mg cho nhau. : . Larp bda teem
Du6i day 12 mot s8 bién phép ma . / .
s e , wr o A1p bot
nha sdn xudt khuyén céo véi nguwi sir nhidm s .
dung ; a)

- Mua loai bang chit luong cao. : i Hang nhua policste 1

— Khong s& tay 1&n mat bang.
: Lap ciich tir

— Cat giit hop bang & vi tri thing

aumg va o noi kho rdo, sach sé. Hinh 5.39. Cdu tao bang video.
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— Khoéng mé hop bang, khong dé bang tiép xic véi 4nh ning.
— Khéng dé bing noi c6 tir trudng manh.

— Nap bang va lay bing nhe nhang, ding quy trinh.

b) Bdo duong VCR

Coéng viéc bao dudng dé danh cho nhitng ki thuat vién dugc dao tao mot
cdch cén than. .

Nhitng diéu chinh trong VCR chi dugc thuc hién véi cic dung cu, dé gi

thi€t bi do ¢6 do chinh x4c cao. Mot s6 diéu chinh dac biét phéi dugc thuc hién
bai cdc chuyén gia va nha san xuat,

Hay dinh ki lau diu tir bang hop lau bing chuyén ding va phai thuc hién
ding quy trinh da chi din.

Thong thudng véi bang chat lugng t6t, diéu kién van hanh binh thuong thi
ci khodng 500 gir 1am viéc cdn lau d4u tr mot 14n.

Cic chi tiét co khi cua
VCR khéng cin bio dudng
thudng xuyén nhu d6i véi
dau tir. Cic bo i hop, banh
rang, ddy curoa, puli... cdn
ki€m tra sau 1500 dén 2000
giv st dung may. DGi véi
cac chi ti€t bing cao su c6
thé bi 130 hod theo thai gian
nén du khong sit dung thi
sau do 24 thdng ciing cén
kiém tra lai.

Khong bao gitr duge boi
m& vao cdc ddy curoa hay
puli bing cao su.

Hay sir dung ding loai
diu m& ma nha sin xuit
khuyén cdo cho cic vi tri
tuong ting.

Bing video quan quanh
tréng tr véi mot luc cing
chinh xdc. Do vay cén chinh
dung luc cing bang nay.

Cic momen quay trong
cdc ch& do 1am viéc khdc
nhau cta VCR cin duogce do

Hinh 5.41. Kiém tra lye cang bdng.
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chinh that chinh xdc. Néu
moémen qué 16n sé lam dan
bang, néu qud bé thi bing
chay khong ding toc do

hodc 1am x6 bing, r6i bing. -

Mot s6 dung cu dién
hinh dé do luc cang bing
duoc chi ra trén hinh 5.40,
5.41,5.42. '

Cin nhé la phai tham
khao tai lieu huéng din su
dung céc loai déng hé do va
tai lieu huéng din st dung
VCR cha nha san xudt dé
kiém tra ding quy trinh va
chinh xac céc thong s6.

Hinh 5.42. Kiém tra mé men trd hang.

5.8.3. Nguyén li tim hong héc va sua chira

N6i chung dé tim héng va sira chifa cdn tuan thi céc bude nhu sau :

_ Phai c6 tai liéu ki thuat, van hanh va bao dudng mdy.

— Quan sét tinh trang mdy.

— Gia dinh mot van dé.

— Chin do4n ting phan cla vin dé di néu.

— Khoanh viing.

- Co lap phén hong (téch phén hong ra).

— Stra chira.

— Thir nghiém va kiém tra lai.

M01 hu hong, truc trac Ki thuat vé co, dién, dién ti trong VCR déu co lie
quan dén cdc phin da trinh bay trudc day, tuy nhién ching ta c6 thé quy vé m¢

trong céc vin dé sau :

_ Céc vin dé lien quan dén dudng ti€ng (audio).
_ Céc vin dé thuoc vé hinh anh (video).

— Céc vin dé thudc vé mau sic.

_ Céc vin dé thuoc vé ngudn cung cdp dién.
_ Céc vén dé lién quan dén déng hé (clock) va dinh thoi (timer).

Dué6i day trinh bay mét s6 vi du trén sd dé tim hong déi véi VCR. Ban d
<6 thé tim hiéu thém trong céc tai liéu phuc vu slra chita chuyén biét khéc .

hiéu sau thém.
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1. Péi vdi khdi duong tiéng (audio)
a) Triéu chitng : khong ghi duge audio, video t8t, may thu hinh C6~t16ng

binh thudng (hinh 5.43).

Tha
phat lai 1 bang
da oo andio

Khong

Khong

Xem uu dod tim
hong o hinh 3-43

audior & jacx
audio oat? nadi thit

Khong

- &b B-E audicy,
-

Lau ddu tir andio

Khéng

nkur hinh 5-44

VCR trdr

Lati 16t Khong

Nguyén nhin

i. Hong dao déng dinh Lhién audio
2. Hong mach khucch dai audio

3. Mai noi 16i

4. Héng chuyén mach ghi/phét audio

re

Kidm tra v tri cie Cé VCR 1
chuyén mach awdio f———e T
oy g lai
ra i dat ding chura
Khong
g . Tim hong g bo :
Lioh c!'lmc diéu bién cao tdn
dungr,oT {IRF Modulator)
Chua
Tinh chinh TV dé
c¢d hinh Liéng 18t
- ’ VCR tré
VCR teor lai 15t Lai 161
Cad
VCR Didu huang linhl
cé ghi audio & Tuner VCR vi
vao L Jack avdi chinh tai IF néu
input? kciin
NI thit Khong

1. Bt ke mdi ndi

dudng wuner/Audio

™Nguycn nhin

2. Hu chuyen mach chon dau vio

3_ Héng bo ditu bién audio
wrong mach didu bign cila tuncr

dwoe tiéng (audio).

Hinh 5.43. Luv dé dién hinh khi khéng ghi

197



Hinh 5.44 1a so d6

CooT - Monitor/Receiver : :
VCR ddu ndi VCR v6i monito
Audioout o4—+o  Audio hay may thu hinh khi tim
° ad 040 X N

Videoomt ¢ o  Vidcoin hoﬂgvaklému'aVCR

Audioin o - Demoulated Audio oul b) Madt tiéng khi
Videoin @ ©  Demoulaed Video oul tao lai, video 1t

!- Hinh 5.45 1a luu do
: tim hong clia hién tuong

Hinh 5.44. Céch ndi VCR voi monita hay TV. mat ti€ng khi tao lai.

L‘ll::(;::u 1o 1 VR rd Lt 15

Khaong

: " | Audio phdt Lai c6 mdt & | s Ton
VOR Khong| .. | . et ' COlKiem (ra - Ve
6 T E wudio tr jach audio line output . . \ CR
O T B adoo treng L L . =11, huaonge S e )
 khi ghi? Khong? ndi v monitor 3TV 3 " lai 104
abur & hinh 5-44 ‘

Fhong
Héng B, bien RE

Ton

Kiém tra cde vi i et
chuyén mach
monofstereo, kenb tras,
kénb phai da dat
ding chua?

VCR

. i VR Lt L Lot
I3 andio sterco {

Lau diu audio

VCR (ror i tHt

Nguyén nhin
1. Héng chuyén mach ghi/phdt audio
2. Mach khuéch dyi phat lai audio
¢6 hu hong
3. Biv 1ir audio chinh sai
4. Pudmg din bang cb ITuc i

Hinh 5.45. Luu d6 dién hinh khi tgo lgi khéng c6 tiéng.
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¢} Am thanh ciia chuon g trinh cii con nghe duoc, video ghi t6t

G day xdy ra hai trudng hop :

- Trudéng hop thit nhit :

ghi chuong trinh TV blng bang cii. Khi tao lai

nghe 8 dm thanh cia chuong trinh méi nhung thinh thoang lai c6 4am thanh cia

chuong trinh cii 14n vao.

Ciing

nghe duge audio
mi ghi !

Khong

Kiém tra mute ra ding cua
mach dao dong dinh thicn
adic

I Kiem tra ditn xod (oan vel
vi didu xo4 andio

2. Kigm tra til cd cde duemp day
Vi mGi ndi ed lién quan

Bing

Sai

Tim hong v sita & mach
duo dang dinh thi¢n sudio

I. Chuyen mach ghifphit audio 6
e 1rdc

2. Ho chd ndi hoac didn diy na

3. Cie ddu xod wdio hoae din
X0 toan vét hong

Hinh 5.46. Lin dd tim hdng ciia truong hop thit nhdy,
— Trudng hop thi hai : thé hi¢n nhu truding hop thit nhat kém tiéng o hay vo

ve kh1 tao lai,

Luu d6 tim hong cia trudng hop nay duoe trinh bay trén hinh 5.47.

Thay chuyén bidu chinh lai
mach/frale cho diing
ghi/phdt audio {

CR Tat

VR 11 Lai 161

VCR ¢ ghi vi phdl by
aundio 8t khi ndi andio
oul (& audio in cua
monitor vi audio owt cua
monilor 13i sudio in ciia
VCR nhu hinh 5-44

audio cd 1riic Tric

C6 | Mach pisi diéu tuner/

Khong

lam vigc
Tra lai 161

Tim hong & mach
dién 17 phdt lai sudie

ghi audio

Tim hong & mach

13

Hinh 5.47. Liou d6 tim hong ciia trudmg hop thit hai,
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d) Am thanh tao lai c6 sai diéu (sai t6¢ d¢)

Lau diu vél
diéu Lhién

V(R

T

VCR rd i

lam vige

Nguyén nhan
L. Mdt xung vet diéu khién

- 2. Héng mach dém lii FG capstan

binh thuromg

Hinh 5.48. Luw d6 im hong khi fao lai cd sai diéu.
¢) Khong c6 audio hay video khi tao lgi. Bang chuyén déng Audio/Video E —E tot

Khi

tim nguk Khong

{review) hodc tim
xudi (Cue) ¢6 dnh
khdng 7

Cé

Lau daw vét didu khign

Nguyén nhan

I. Hong b didu bien RF

2. Mach chon ghi/phit bi hu (diéu khién h¢ thong)
3. Mach lam cam (muting) audio/video bi hu

4. Bd ngudn ¢6 truc trac -

x

VCR iy lai
binh thudng

Khong

Thu ghi/phdl bang
| bing md&

Bang ban
ddu bi hong

Khéng

Nguyén nhan
1. Hong mach lam cim
{(muting) awdiofvideo
2. Héng ddu vét didu khién
3. Diéu khi¢n hé thong
lam viéc khong ding

Hinh 5.49

» Luewe d6 tim hdng ctia muc e.



2. Déi vdi dudng hinh (video)

a) Nhiéu tuyét trén man hinh.

Chinh tracking khéng hét tuyét. C6 hodc

khong cd hinh nén. Cé ém thanh va nhiéu én (tap dm).

Hinh 5.50 13 luu d6 dung dé tim hong va khic phuc triéu chiing trén.

Lau i dau
it videao

L

| VOR oo L ot

€0 phit fai 161
o 1 may khac

Nguyén nthan
1. Mat xung chuy@n mach dau
2. Hong tién khugch dai déin video
3. Role chuyén much diu hu ¢chi cé o
I 6 VCR ¢6 4 dau viv d3t & phan
tign khuéch dai)

VCR 6 phit i ban gdibictra | o
14 en bang dd ph 1in higu 61
Khong
Bang
ghi ¢ mdy nay Khang

Tim hong & mach ghi video

Nguyén nhan

t
€6 E-E video trén TV

Ca

t. B6 dicu khicn FM bj héng _
2. Co cau dudi cia trdng ddu by Letle rac

Khéoog

Dua tin hicu vi deo 161 & video)
vao v ghi (xem h. 5-44)

Video

3. Hé mai ndi, din day hodc vél han
4. Khuéch dai ghi video bj hong

3. Mach xur 1¥ video kém

6. Co cdut diu vi deo by hir

trong tin hi¢u E-E
€0 mal Irén

Ttm hong & mych
Xit 1y tin hiéu video

monilor

Co

Thir nhanh bang cich phi tir
Jack videe in v phi lgi

Khong

VCR

lam vigc

Tim hong ¢ phdn bo
gidi diéu Tunerfvideo

Hinh 5.50. L d6 tim hong cha triéu ciuing

nhiéu tuyét trén man hinh. 201
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b) Khong c6 video hay audio khi tao lgi

Nguvén nhan
Jd. ‘n.\ . ) I Bo didu dn RE hong
vhe dd cue v ) Khong | 2 Mach chon tdidu khién Lo thong s
tevicw voanh ghi/phis bi héng
Khoog 2 3. PPhan b dién dp nguon wu
4. Mach miating audio/video ha
Cd
Lt clffa vit
dicu khen
T
Tal
VCR trey lai
binh thuimg
Khong
Thir ghifphat hang
mot hiing mei khile
Tot Bang trude do

¢t hur hong

Khéng

Nguyen nhan c6 thé:

1. Mach muting audio/video hu

2. Ddu vet didu khién hy

3. Diéu khién h¢ théng Iam vic khong dhing

Hinh 5.51. Licu d6 tim hong khi khong c6 video hay andio




c) Anh bi uon hay xé theo chiéu ditng

©OXiY 1a
<- S Al ca elie

oy i ca

Chinh nhe H.Hold
a TV (néu ¢ 1hé)

VCR Tén
lam vige
‘1

Khong

N thir vie TV
Lhic loai

Lam vige
]

’ T

TV 1rude d6 be hong

Hang hong (thuimg
la bang thue.)

Norviio Tv
khic d¢ the

T

VTR
_..%\,m.

Khong

VCR 11 Lai
binh thudimg

Chinh i v thay
ddi ik ham thugn

Lam viec

4

Thay TV khiic
hap vén VOR

VCR 1 1
binh thuémg

‘Nguyén nhan
I. H¢ servo trong hong
2. Piu vir video bi man
3. Cor cdu derdi et trdng b
4. 8ui goc din video

Hinh 5.52. Litw d6 tim héng khi dnh bi u6n hodc xé theo chiéu diing.




3. Doi véi cac van dé vé mau :

— Khong c6 mau & bang vira ghi, tao 1ai bang di ghi sén thi ¢6 mau.

/CN Co
< kB
t

Khany

Noi ahi H 5 44 hoae 5-54 dé bom
Lin hicu mot vae jack video in

Co
miu E E
¥

Co Tinh chinh tin hicu dai
phit ¢ luner coa VOR

Khong

Tim hong & mach ghi mau

1. Mit dao dong .58 MHz 8. Mach trén bj hu

2. Mat xung chuyén mach din 4. Mal tin hieu CW dudi mau

3. Mat xoay pha miu 4.27 MHz (Beta); 4,2 MHz (VHS)
4. Mai xung chon chdp miu 10. M4t dién dp diéu khién ghi

3. Mach ACK bi hong 11, Mach ACC hu

6. Mt xung d6ag bd ngang da tich
7. Ché ndi dit hoac tiep xvic kém

Hinh 5.53. Lun do tim hdng khi khéng c6 mau ¢ bang vira ghi.

CHU Y : J ddy cé thé sit dung cdch néi nhu hink 5.44 hodc hink 5.54 dé
dwa tin hiéu mau vao jack video in.

VORI ' VCR2

Audio out o ©  Audio in

Yideoout o o Video in
Audioin o < Audio oul
Videoin o o Video out

Hinh 5.54. Cach mdc d¢ diea tin hi¢u mau véo VCRI nr VCR2.

204



4. Péi véi bo ngudn cung cip ¢ho VCR

Cam-

Cd [ Thay den
Leam bicn
hang

hién bang
duny den ndng
sang

Khang

Khong

Co dien & bo
ngudn clha VOR !

Khong Khong

Cap dicn AC Thay day
vio YCR lay dién

Khong.

Thay ciu
chi dat va
thit lsi VCR

Ta

VOR o fa
binh thiimg

khong

Thay cidu chi AC v
Kiém 1ra tojn bo

Khong

VR 106 Tai
binh thuimg

Lam viéc
'}

Tén

VCR wrd lai
binh thudng

Nguyén nhidn
1. Hong [C én 4p
2. Hong didt nan dién
3. Tu loc bi O dién
4. Pudrog day cham mat
5. Bién ap AC hu
6. Long méi han
7. Chuyén mach ONJOFF hdng
8. Hong diéu khitn hé thong

Hinh 5.55. Lt & 6 tim hong Joi veri bo ngudu cnng cdp cho VCR.
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+ Cau héi én tap
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- Tai sao phai x& Ii tin hiéu video tdng hgp T trude khi ghi nd 1&n bang ti ?
- Cac bién phéap nén dai tan tin hidu video.

- Qua trinh x{ I tin hiéu chéi (Y) trong VCR khi ghi.

- Qua trinh xUr i tin hiéu mau (C) trong VCR khi ghi.

- Qua trinh x{ Ii tin hiéu chéi (Y'} trong VCR khi tao lai.

- Qua trinh x I tin higu mau (CY trong VCR khi tao Iai.

- Hé trg déng t6c d6 va pha cho cac méto trong VCR.

- V&n dé diéu khién hé théng trong ¢ac VCR.
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MUC LUC

Loi gidi thiéu
Mo ddu

Chuong 1. MAY TANG AM (6 ti€t)

1.1. Cac chi tiéu ki thu4t va thong s6 co ban cia may ting am

1.2. So d6 kh6i ciia m4y ting am

1.3. Cdc mach khuéch dai dién ip

1.4. Céc ting khuéch dai cong sudt

1.5. Cdc mach khéc trong m4y ting am

1.6. S dyng mdy tang am

1.7. Kiém tra, khic phuc va phét hién nhing hu hong thuwing gap
Cau hoi on tap

Chuong 2. MAY THU TRANH (8 tiet)

2.1. Chi tiéw ki thust chia m4y thu thanh
2.2. Phan loai m4y thu thanh vi so 46 kh6i cha may thu
2.3. Machvio B o
2.4. Mach khuéch dai cao tén (KPCT)
_2.5. Mach déi tdn

2.6. Kh6i khuéch dai trung tin (KDTT)

2.7. Mach t4ch séng
-2.8. Mach v dong diéu chinh he s& khuéch dai (TDK)
2.9. Mdy thu FM - STEREQ

2.10. Nhimng hu hong thudng gap, cich phét hien va khéc phuc
2.11. Giéi thiéu so d6 mot s6 mdy thu thanh

Cau héi 6n tap

10
15
20
21
23

© .24

25
27
29
32
36
39
42
44
45
53
57
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Chuong 3. MAY GHI AM (10 tié)
3.1. Khdi quat
3.2. Nguyén i ghi am tit tinh
3.3. So dé khéi ctia mdy ghi am
3.4. Bo khuéch dai ghi
3.5. 15:.0 khuéch dai tao lai
3.6. Bo tao séng siéu am
3.7. Bo khuéch dai cong suit
3.8. Cac mach phu trg trong cdc mdy ghi am
3.9. Ghi va tao lai tin hiéu trén dia CD (compact disk)
Cau hoi én tap

Chuong 4. MAY THU HINH (24 ti€r)

4.1. Nguyén 1i tao tin hiéu hinh

4.2. Nguyén li phét tin hi¢u truyén hinh

4.3. Thu tin hiéu truyén hinh

4.4. Den hinh den tring

4.5. Tao tin hiéu truyén hinh mau va nguyén li truyén hinh mau

4.6. Céc hé truyén hinh mau co ban

4.7. Mdy thu hinh mau va cdc kh6i dic trung

4.8. Dén hinh mau

4.9. D@i. cuong vé truyén hinh s¢ .

4.10. Phan tich so 46 nguyén If m4y thu hinf mau

4.11.' Nhitng hu hong thudng xay ra va céch khic phuc
. Cau héi on tap va ndi _dun.g. thuc tap

Chuong 5. MAY GHI HINH (9 tié))

5.1. Dic diém cha tin hi¢u video

5.2. Nguyén If ghi va tao lai tin hi¢u video theo
phuong phdp tix tinh

< 2_Vgn dé sai s6 g6c thoi gian trong qud trmh
ghi tin hiéu video
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66
68
72
75.
76
71
84
86

87
%0
92
95
96
100
109
127
130
141
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5.4, Nguyen 1i ghi géc phuong vi va cd ciu dudng chay bang
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han ché& sy xuyén mau

5.6. Céc kh6i co ban cia may ghi hinh

5.7. V&n dé diéu khién hé thong va cdc hi¢u ing dic biét
trong YCR ' :

5.8. Van hanh, bao dudng va sira chita may ghi hinh
Cau hoi on tap

166

169
171

189
192
206

211



Chiu trach nhiém xudt bdn :
Chi tich HDQT kigm Téng Giam d&c NGO TRAN Al
Phé Téng Gidm déc kiem Tdng bien tap VU DUONG THUY

Bién tdp ldn ddu va 14i ban :
DUONG VAN BANG
Trinh bay bia :
XUAN TUNG - TRIEU THE VIET
Sira bdn in :
DUONG VAN BANG
Ché' bun :
HOANG ANH TUAN

GIAO TRINH DIEN TU DAN DUNG
Ma s6 : 7K 556 T5 - KHO
In 2.000 ban, khd 16 x 24 cm. Tai CONG TI IN VA BAO Bi HUNG PHU — Q.8,

Tp.Hé6 Chi Minh. 8¢ PRKKHXB : 153/CXB - 24. Gidy TNKHXB: 1138/GPTN
cdp ngay 10/05/2005. In xong va nop luu chidu thang 07 — 2005.



INTERNATIONAL
GOLD STAR
FOR QUALITY

TiM POC GIAO TRINH DUNG CHO CAC TRUGNG BAO TAO HE
TRUNG HOC CHUYEN NGHIEP CUA NHA XUAT BAN GIAO DUC

1. An toan djén

2, Ky thuat dign

3. May dién

4. Ky thuat [3p dat dién

5. Dién dan dung va cdng nghiép

6. Cung cap dién

7. Do ludng cac dai lugng dign va khang dign
8. Ky thuat didu khién déng co dign

9. Pian tlr cdng suat

10. Linh kign dign trva img dung

11. Dién tir dan dung

12. Kif thujt s&

13, Ki thuat mach dién tor

14, Co ki thuat

15. An toan lao dong

16. V& ki'thuat

17. Vat lidu va cong nghé ca khi

18. Dung sai lap ghép va k thuét do ludng
19, Ky thuat sia chira 816, may nd

20. Gong nghd han (Il thuyét va ing dung)
21. Co sd ky thuat cét got kim loai

Nguyén Binh Thang

Dang Van Bao

Nguyén Hong Thanh

Phan Bang Khai

Vil Van Tam

Ngd Héng Quang

Nguyén Van Hoa

Vi3 Quang H&i

Trdn Trong Minh

Nguyén Vigt Nguyén

Nguyén Thanh Tra, Thai Vinh Hién
Nguyén Viét Nguyén

Ding Vian Chuyét

D6 Sanh

Nguyén Thé Dat

Trén Hiru Qué

Hoang Tung

Ninh Bic Tén, Nguyén Thi Xuén Bay
Nguyén Tét Tién, D6 Xuén Kinh
Nguyén Thuc Ha

Nguy&n Tién LuBng

Ban doc co thé tim mua tai cdac Cong ti sach - Thiét bi truong hoc
& dia phuong hodc edc Cia hang sdch ctia Nha xudt ban Gido duc:
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