Gido trinh: Ky thudt CD Truong Cao ddang nghé Yén Bai

LOINOI PAU

Giao trinh “Ky thugt CD” trong bg giao trinh nghé Coéng nghé thdng tin
(zzng dung phan mém), diroc Xay dung va bién soan trén co sé chuong trinh khung
dao tao nghé do Bg Lao dong — Thuong binh va Xa hgi ban hanh va dwoc chi tiét
héa trong chuong trinh dao tao nghé Pién tir cdng nghiép cia Truong Cao dang
nghé Yén Bai.

9 Poi twong phu(;‘ Vi Ié‘h_oc sinh sinh vién trong cac khoa dao tao tr‘ln,h do cao
dang nghe, trung cap nghe Cong nghé thong tin trong cac co sé San xuat lam tai
licu hoc tap va nghién cizu. Cac nha quan ly va nguoi sur dung nhan lyc trong cac
co so san xuat lam tai lieu tham khdao.

Giao trinh mdn hoc “Kj thugt CD” duwoc bién soan theo cac nguyén tic: Tinh
dinh huong thi truong lao dong, tinh hé thong va khoa hoc, tinh én dinh va linh
hoat, hueng tai lién thong, chuan dao tao nghé trong nuéc va the gidi, tinh hién dai
va sat thuc vai san xuat.

Trong qué trinh thuc hién nhom bién sogn da tham khdo nhiéu tai liéu lién
quan cua cdc truong ban, sach ky thuqt cua cac chuyén gia... d‘ong thoi tham khao
nhiéu tai liéu ciia cdc truong dao tao, hdng san XUat cac yéu cau cua thuc té, cac
kién thirc méi ciing da dwoc nhém bién soan cé gang cdp nhdt va thé hién trong
gido trinh Ngoai ra con c6 sy tham gia ddng gdp y kién tich cuc cua cac can bg, ky
su ky thugt chuyén nganh trong va ngoai tinh dé giao trinh duwoc hoan thién.

Giao trinh mén hoc “Ky thudt CD” d4 dwoc Héi dong tham dinh Trwong Cao
dang nghé Yén Bai nghiém thu va nhat tri dwa vao sw dung lam tai liéu chinh thong
trong nha truong phuc vu giang day va hoc tdp cua hoc sinh sinh vién.

Giéo trinh nay duoc bién soan lan dau nén méc di da hét suc c6 gang song
khé tranh khoi nhéing thieu sét, chiing t6i mong nhdn duwoc cac Y kien dong gdp cua
nguoi Sur dung va cdac dong nghiép de giao trinh ngay cang dwoc hoan thién hon.

Xin tran trong gioi thiéu!
HIEU TRUONG

Thac sp: Trinh Tién Thanh
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Bai mé dau
NGUYEN LY CAN BAN

1. Khéi niém co ban vé CD
1.1 Khai ni¢m
CD: Compact Disc 1a mot thiét bi luu trir Am thanh dudi dang sé (cac tin

hiéu nhi ph@n 0-1). Cac thong tin nay duoc tao ra tir cac tin hiéu lién tuc (tin hiéu
Analog) chang han nhu tin hiéu am thanh, nhac diéu, tiéng noi...

Cac tin higu s6 nay duoc luu tri trén dia dudi dang céc hd (Pit) va mat phang
(Plat). Nguoi ta dung diode Laser d€ doc cac pit — plat trén dia, sau d6 nho mot bo
phan mach dién chuyén doi tin hiéu quang thanh tin hiéu dién twong ng vaoi tin
hiéu nhi phan la 0-1.

1.2. Phén logi may CD - VCD.
Trong thuc té, ta c6 thé gap céc loai dia Compact nhu sau:

- May CD loai nho (Mini CD player): La loai bo tdi, khdng c6 loa, chi nghe bing
head phone va dung pin tiéu hoac Adapter.

Hinh 1: May CD logi nho.

- May xach tay (Portable CD player): loai xach tay nhu Radio-cassette, o thé dung
dién AC, Pin. Va c6 hé thong loa di kém.

Hinh 2: May CD xéch tay.

- Loai dé ban (Table top CD player): Day 1a loai thuong dung dién AC ma khong
dung qua Adaptor va khdng c6 hé thong loa di kém.

|

A—
e ———— T
<o NN

-L— —A

Hinh 3: May CD dé ban.
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-Loai dung két hop (combination CD Player): Dung két hop CD véi Radio- cassette.
Co loai kleu xé&ch tay hoic kiéu gian dugc b tri nhiéu ting(ngin) va c6 ca ting am
cong suat 16n

Hinh 4: May CD két hop.

- Auto CD player (méy CD dung trén xe hoi). Dugc su dung trong cac xe hoi doi
mai dugc gan AM/FM Radio - Cassette théng qua Jack Audio/Video in.

1.3. So dé khoi, chikc ning va nhigm vu cia cia cac khéi trong dau CD:
a. So' do khoi chire ndng ciia may CD:
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Hinh 5: So do khai may CD.
b. Chitc nang, nhiém vu céc khoi trong may CD:
* Khéi quang (Laser Pick-up hay Optical Pick-up): C6 cac nhiém vuy sau:
-Phat xa tia laser.
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-Hoi tu va phan xa chum tia laser.

- Giam sat cuong do phat xa tia laser.

- Thu nhén tia laser va bién ddi tin hiéu quang thanh tin hiéu dién.
* Khdi co khi : C6 cac nhiém vu sau:

- Nang va dich chuyén khéi Laser Pick-up, kep dia.

- Dich chuyén khay dia vao \ ra.

- Binh vi céc co cau truyén dong, cac méto, thuc hién di chuyén khéi Laser
Pick-up , truc quay dia va co cau khay dia.

* Khéi cao tan RF: C6 cac nhiém vu sau:
- Thu hiéu dién tir khéi laser pick-up, cu thé Ia tir cac photodiode.

- Bién d6i tin hiéu dong dién sang tin hiéu dién ap (I-V), day la dit liéu cao tan
nén nguoi ta goi la tin hiéu RF hay HF .

- Khuéch dai tin hiéu RF dé cap cho:

+ Khéi xir Iy am thanh (Data Strobe): Dé cap cho khdi nay thi trong khéi
RF c0 tang RF.Amp dam trach.

’ + Khéi Servo: bao gom Focus Servo va Tracking Servo. Dé cap cho cac
khoi nay thi trong khoi RF cé céc tang Focus.Amp va Tracking. Amp dam trach.

* Khéi tach dit liéu Data Strobe: C6 cac nhiém vu sau:
- Nhan tin hiéu RF dé tach (cat) di liéu can xu ly (Data slice).

- So pha va tao dao dong bang vong khoa pha dé tai tao lai céc bit clock
(Phase-locked loop for reproducing the bit clock)

- Nhan dang tin hiéu ddng bo khung, giit va chén tin hiéu déng bo khung
(Frame synchronization detection, holding, and insertion).

- Giai diéu ché 14bit - 8 bit (EFM demodulation) dé tra lai ma nhi phan 8 bit
nguyén thuy.

Tat ca cac tin hiéu trén déu cap cho khdi X ly tin hiéu sé (DSP).

* Khéi xir ly tin hiéu sé (Digital Signal Processor-DSP): Nhan tin hiéu tir khbi Data
Stroble va c6 cac nhiém vu sau:

- Xt ly dir liéu mé phu (Subcode data processing).
- Phat hién 15i va Stra 16i (CIRC error detection and correction).
- Giai dan xen dir liéu Audio (Audio data interpolation)

- Xirly céc dit ligu sd trg dong higu chinh toc do quay ciia dia mot cach hop ly
cap cho khoi Servo (CLV digital servo for spindle motor).
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- Trao ddi dit liéu v&i khdi vi xur Iy (Microcontroller Interface) dé thuc hién cac
nhiém vu trén mot cach dong bo. ...

Chi tiét thi khdi DSP c6 rat nhiéu khdi, nhiéu ting dam trach xu ly cac dir liéu
s6, trong d6 dit liéu chinh 1a céc bit data vé& noi dung bai hat, Am thanh. .. dé cap cho
mach ADC ¢ khdi Audio Processor. Ngoai ra, dé khbi Audio Processor thuc hién
duoc thi nd phai nhan cac tin hiéu déng bo tir khdi DSP.

* Khéi xir Iy &m thanh (Audio Processor):

Nhan tin hiéu 4m thanh dué6i dang tin hiéu sé tir khdi DSP va cé cac nhiém vu sau:
- Chuyén dbi tin hiéu sb sang tin hiéu tuong tu (D/A Converter).
- Loc va khuéch dai dém tin hiéu 4m thanh tuong tu.

- Ngoai ra d6i voi cac may c6 loa di kem thi c6 thém cac mach dién nhu mot
may ting &m hoan chinh: Nhu mach Am sic (Equalizer), Mach tao am thanh
Stereo, am thanh vong(3D)...Mach khuéch dai cong suit am tan.

* Khéi Servo:
Bao gdm céc khdi va c6 cac nhiém vu twrong tmg nhu sau:
- Spindle Servo:
+ Nhan tin hiéu phan hdi tir khéi DSP (CLV digital servo).

+ Thuyc hién cap dién ap diéu khién cho ma,}ch khuéch dai thiic mé to quay dia
(MDA spind) mét cach tu dong dam bao van toc dai cua dia luon khong doi trong
che do Play.

- Focus Servo:
+ Nhan tin hiéu tir khéi RF.Amp.

+ Clp 4p diéu chinh cho cuon day hoi tu trén khdi Laser Pikup mot cach tu
dong, thuc hién dicu chir]h cum quang hoc theo phuong thang ding dam bao tia
laser hoi tu chinh xac nhat.

- Tracking Servo:

+ Nhan tin hiéu tir khéi RF.Amp.

+ Clp 4p diéu chinh cho cuon day Tracking trén khoi Laser Pikup mot céch ty
dong, thuc hién dieu chinh chinh cum quang hoc theo phuong ngang dam bao tia
laser chi¢u chinh xac dang track can doc.

- Sled Servo:

+ Nhan tin hiéu tir khéi Tracking Servo.

+ Thyc hién cap dién 4p diéu khién cho mach khuéch dai thac mé to' dich
chuyén khoi Laser pickup (MDA Sled) cach tu dong tur trong ra ngoai khi ¢ che do
play va & ché do nhay track.
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* Khéi MDA: D6 1a cac mach khuéch dai cong suat cap dién ap cho cac mé to bao

gom:

- M6 to quay dia (Spind Motor).

- M6 to dich chuyén dau doc (Sled Motor).

- Cuon day chinh hoi tu (Focus coil).

- Cuon day chinh Tracking. - Ké ca mé to dong mé khay dia (Tray Motor).
* Khbi hién thi LCD: Cé nhiém vu :

- Giai ma hién thi.

- Tong sb bai hat trén dia.

- S thu ty va thoi gian cua bai dang phat.

- S bai phat theo chwong trinh.

- Ché d6 hoat dong hién tai nhu : ché d6 am thanh (Stereo, mono...), ché do do
nhanh hay cham.

* Khoi Diéu khién va xir Iy hién thi (Microcontroller): C6 nhiém vu:

- Nhan céc tin hiéu tir hé théng phim 4n hozc tir mat nhan tin hiéu tir xa.

- Nhan cc tin hiéu tir cdc cam bién va cac tin hiéu phan hdi tir cac khdi chic
nang khac nhu DSP, nguon cap ... dé thuc hién dicu khién mét cach hop ly va kip
thoi.

- Tao céc tin hi¢u data, xung clock cap cho cc khéi chirc nang nhu (Servo,
DSP, Audio processor, power...) d€ thuc hién cac chic nang dicu chinh, diéu khién
va dong bo.

* Khéi ngudn cap:  C6 nhiém vu cip ngudn cho cac khdi chirc ning trong may bao
gom: &p DC, &p AC véi cac muc khac nhau va co6 on ap hoac khéng tuy theo yéu
cau can thiéet cho tieng khoi chirc nang.

2. Cac bién phap bao quan

Pé tranh hu hong khi st dung ta nén cam dia CD ¢ mép dia. Bung cham
hoic 1am trdy xuéc mit phan xa (nguoc lai véi mat nhin). Mot sé6 may cé thé
phat xuyén qua van tay, nhung ciing khong nén dé van tay 1am ban dia. Can luu
y mat phan xa cua dia 1a mat chira thong tin am thanh, do d6 phai luén bao quan
no sach s&. Pung dan bang dinh hoic viét 1én mat ¢ nhén.

Giir dia CD xa khoi ngudn bui ban. P& chui mot dia may hat, chi can

xoay tron va chui n6. bung ap dung phuong phap nay voi dia CD. Khi c6 dau
van tay hdy chui bang vai mém va bat dau chai tir phia trong tam dia ra.

Bui bam qua nhiéu trong may c6 thé lam rit co cu dan dong va dan co.
Hay chui cac veét ban bang vai am.



Gido trinh: Ky thudt CD Truong Cao ddang nghé Yén Bai

Cat giir dia CD vao mot noi khong am wét, khdng c6 anh ning truc tiép
va nhiét d6 cao. Rat nhiéu loai dia CD duoc ban trén thi truong. Néu duoc bao
quan dang va sach sé tudi tho co thé Ién t&i 10 nam.

Pé bao quan dia CD va noi dung ghi cua dia hdy st dung hé thdng chai
dia CD. Mot s6 nha thiét ké yéu cau dia CD phai dugc chui theo huéng xuyén
tam, c6 nghia Ia tir tam dia ra ngoai. Hién cd mot co cau chui theo ché do quay
dé 1am sach moi vét ban caa dia CD.

Thau kinh bi ban c6 thé Iam cho théng tin trén dia CD bi nhay va méo.
Pé khic phuc sy ¢b ndy, mot dia CD dugc mé hoa theo ki thuat s6 véi mot choi
cuc nho duoc lap dit trong dia s& chui sach mot cach an toan thau kinh quay
cia dan CD. Pia CD nay sé& lay di bui ban, cian khdi nam ¢ thau kinh chi trong
vong dudi 10s.

B0 chui dia CD c6 thé nhanh chéng lay di cac dau tay va cac vét hoen &
khoi dia CD. B6 chui nay gom chai dung dich tay rira, mot mieng chui bang da
cuu, mot qmiéng vai co duqng dich chui va mét ban chai. Hé thong chui tu dong
nay co thé chui khé hoac am vai mot dung dich di kém.

3. Swr dung, van hanh
3.1 An toan cho nguwoi sir dung va may
* Kiém tra may chay & cap dién 4p ndo, cong suat may bao nhiéu?
+ May xuat: ngudn 220V,
+ May bai ngudn 100V,
* CO thé quan sat dé can phia sau méy: Tuyét doi khong di chan dét, chan tay w6t
khong dugc cam vao phich cam dién.
3.2 Phwong phap thao tac

- Cam phich dién vao ngudn dién ap thich hop.

- Noi cac jack Video va audio ciia dau may voi tivi: Jack mau vang twong tng
véi duong Video, Jack mau Trang véi mau Do twong ¢ng voi duong Audio R/L
(tréi/phai).

- Nhan nat cong tic ngudn: Nat c6 kich thudc 16n nhit trong may thudng c6
ky hiéu: POWER.

- Nhan phim OPEN/COLSE d¢ dua dia vao may. Khi dia vao vi tri trong
cung may sé thuc hién chay tu dong doi vai may VCD hoac bao so ban nhac (doi
véi may CD).

-Nhan Play may s& chay lan luot ting bai, khi mudn chuyén sang bat ky bai

nao khac chi viéc nhan 50 trong (g trén mat may hoic trén (DK TX) hoic cd thé
nhan phim Next dén bai can tim.
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-Phim N/P (NTSC/PAL) tuong &ng Véi c4c tiéu chuan NTSC/PAL, khi xem
dia vai tivi noi dia thi dé may chay & hé NTSC con dbi véi tivi da hé may s& tu nhan
duoc cac ma lénh twong tng NTSC hodc PAL nho vao cac duong dir lidu tir khoi
RF t6i khéi DSP trong may.

-Dé hat Karaoke ta nhan phim R/L dé tach nhac va 1oi.

-Ngoai ra trén mat may va DPKTX con c6 cac phim khac cho nguoi s dung
nhu phim : Pause, Stop, REV, FWD.

4. Cach xac dinh hw héng chung trén CD

Trong may CD c6 nhitng hién trong hu hong c6 thé liét ké theo thi ty sau:
- Méy im lim dén bao ngudn khéng sang.
- May c6 dén bao ngudn nhung khong didu khién duoc.
- Khong dua dia vao ra dugc.
- May béo “ No Disc” rdi tu dung.
- Méy khéng hién thj khong diéu khién duoc.
- Mé&y mat hinh mat tiéng.
- May ¢6 hinh ¢ tiéng binh thuong nhung mét hién thi.
- May c6 hinh khong ¢ tiéng.

* Quy trinh th&r may CD/VCD

Pé chuan doan hu hong caa may mot cach nhanh chéng chiing ta nén tuan tha
theo phuong phap sau day:

Thu thdp théng tin: Thuc té khi sira chira may ta nén thuc hién budc tham do thdng
tin tir nguoi su dung may. Pay la bude tuy don gian nhung gilp ta chan doan hu
hong cua may nhanh chong bang cach suy luan, loai suy tir thdng tin cua nguoi
dung théng qua mot s6 cau hoi mang tinh xa giao va ciing 1a dé tham do tinh trang
may trudc khi hong, ngay khi hong hoac khi d& hong:

Vidu: Taco thé hoi nguoi dung hodc khach hang nhitng cau hoi theo trinh tu sau:

+ May cua anh (chi, dng, ba, c0, bac...) bi gi vay ? la cau hoi c6 y hoi hién tuong.
Néu khach hang biét ho s& tra 1oi va ta tiép tuc dan dat, goi y dé ho mo ta hién
twong cang chinh xac cang tét. + May hong khi nao ? khi dang dung ? khi mai bat
may ? sau khi tit may? dé lau roi khong dung ? .... N6i chung, tuy vao cau hoi ban
dau, tuy vao hién tuong ma ngudi sir dung mé ta ma ta dat cau hoi mot cach hop ly
nhdm thu thap thdng tin chinh xac nhét.

Thir médy: Day 1a budc x4c nhan lai théng tin ma ta tham do & ngudi dung, néu ho
dang c¢6 mat ta nén tan dung @€ tham do ky hon. Tuy thudc tinh trang duoc khach
hang mo ta ma ta thuc hién thu may nhanh theo 2 céch:
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+ Kiém tra ngudi truoc khi cdm dién, tirc phai thdo may: Cach nay dugc &p
dung khi thay c6 nguy co gy thém hu hong hogc ¢ the hu hong thém tram trong
nhu cac hién tuong: Khay dia bi ket, khdng m¢é khay dia dugc, may boc khoi ...

+ Kiém tra néng, tirc thir khi chua thédo méy: 4p dung khi khong c6 kha nang
gay hu hong thém cho méy nhu céc hién tugng : khong c6 dén bao nguon, bédo ‘No
Disc’, mat hién thi, khéng hinh — khong tieng...

Nhu vay: khi thir may ban dau dé nhanh chéng ta hoan toan phu thudc vao
thdng tin khach hang. Néu khong cé thdng tin khach hang, bat budt ta phai thuc
hién lan luot theo 2 bude da néu trén dé tién hanh kiém tra, chan doan so bo thdng
qua cac thao tac van hanh may dé quan sat hién tugng, so bang tay, ngiri bang mii
va cudi cuing kiém tra bang thiét bi do tai cac diém TEST cua céac khdi chic nang dé
khoanh viing mach c6 thé gay ra hu hong. Tir d6 ta di vao kiém tra chi tiét cy thé
d6i véi moi khdi chie nang.

Cau hei:
1. Neéu khai niém co ban vé CD?
2. Néu cach xac dinh hu hong trén CD?
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BAl 1: HE CO VA KHOI DAU QUANG

1. bia quang (CD)
1.1. Céhu tao dia CD
a. Khai niém CD: Compact Disc 1a mét thiét bi luu trit Am thanh duéi dang sd (cac
tin hi¢u nhi phan 0-1). Cac tin hi¢u s6 nay dugc luu trit trén dia dudi dang cac ho
(Pit) va mat phang (Plat). Nguoi ta dung diode Laser d€ doc cac pit —plat trén dia,
sau d6 nho mot bd phan mach dién chuyén doi tin hiéu quang thanh tin hi¢u dién
tuong tng Véi cac tin hiéu nhi phan [a 0-1.
b. Cdu tao dia CD:

_Trong may hat dia compact disc, di li¢u ghi duoc lay ra bang chum tia lazer
ban dan ma khdng can tiép xuc I1én dia va duoc chuyén thanh tin hiéu analog.

: 2 Lép bao vé
Lép bac phan
quang L] L] L]
\ Lép Plastic
chura thong tin
Vét ghi dir

licu .

________________________ Vét ghi gom
nhimg bit trén

\ CD
[

Hinh 6 : bia quang phong to.

Pia compact gom 3 16p vt liéu khac nhau: chat liéu plastic trong subt chaa théng
tin c6 cac vét 16 goi 1a bit va phan dao goi 12 island cua thdng tin dang sb. Mot 16p
trang bang nhdm hay bang bac phan xa dugc ghép trén mat dia. Tiép theo

1a 1 16p bao vé bang nhwa acrylic dugc ghép trén I6p trang ndy va nam trén cung.
Nhan dia duoc dan 1&n bé mit nay

Hinh dang: La tdm phing tron c6 duong kinh D = 12cm.

Dia compact gom 3 16p

Vit ligu: bang Policarbonat

Ving kep dia: La phan tam cd 16 tron c6 dudng kinh 15mm, va phan trong suét bén

10



Gido trinh: Ky thudt CD Truong Cao ding nghé Yén Bai

ngoai c6 duong kinh tir d = 26mm [ 33mm goi la viing kep dia, dung dé giit dia ¢b
dinh trén ban xoay (Turntable). BE mat dia chta dir liéu (I6p boc hoi beé mat kim
loai nhdm) co bé rong tr 46mmiJ117mm dung dé phan chicu tia laser. Bao gom

cac dix liéu.
_I,me
in dan

nhap

Nhuya trong sudt

30am x

Bé mit dia

chira dir liéu

han din xuit

Hinh 7: Cdu tao dia CD.

+ Bang noi dung cua dia (Table of contents): Nam & phan trong cung cua dia, nguoi
ta con goi la phan dan nhap (Lead in), n6 chta cac thdng tin bao gom : Tong so bai
héat, tong so thoi gian phat, thoi gian phat cho moét bai hat.

+ Thong tin két thic ché do phét (End of play): Ndm & phia ngoai ciing cia dia c6
bé rong khoang 1mm, nguoi ta con goi l1a phan dan xuat (Lead Out).

+ Noi dung chinh cua dia hay phan chua chuong trinh (Program area): Nam & trong
phan gigi han giita phan dan nhap va phan dan xuit nhu thong tin vé &m nhac va
thoi gian da phat.

- Céc chudi vét ho (pit) vai céc chiéu dai khac nhau, ¢ 9 loai vét ho khéc nhau véi
chicu dai bien dong tir 0.87 am - 3.18 am vai chicu rong cua ho 1a 0.5 am, pit ngan
nhat co chicu dai la 0.87 am goi la pit 3T va pit dai nhat 1a 3.18 &m goi 12 11T.

- C4c vét hd trén duoc sap xép mot cach lién tuc hinh thanh mot Track, khoang cach
gitra cac Track la 1.6 am.

1.2. Nguyén tac ghi, phat tin hiéu quang

Khi phat dia compact theo k¥ thuat s phuc hoi tin higu trung thyc hon han
loai kim dia, chi cd tia lazer chiéu Ién mat CD ma khong truc tiép cham vao dia
CD.
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+ Nguyén tic ghi CD:

Chum tia lazer do tin hi¢u audio diéu bién thién ( 1am thay d6i cudng do) chiéu Ién
I6p quang tré cua CD tao ra cac duong ghi gom nhirng vét 16i, I6dm. Theo tinh toan
ly thuyét moi CD c6 khoang 2,5 ty pit ghi trén cac track.

Chum tia lazer di dong tir vong tdm dia ra vong ngoai bién trong lGc dia quay lam
thanh nhitng vong track dong tam phan bb déu trén mit CD. Do cudng d6 cham
tia tai moi diém trén 16p quang tré thay d6i nén khi chiéu manh vao thi tao ra céac
pit hoac island. Mdi pit twong ttng vai s6 1, mdi island twong ng vaéi s6 0.Tom lai
ghi CD la dong tia lazer chiéu 1én mat dia 12 16p quang tré chte khong truc tiép co
x4t vao dia dé tao ra nhitng ranh lién tuc véi bé rong ranh thay doi nhu loai dia
pick-up ct

+ Nguyén tac phat CD

Thong tin digital audio ghi Ién dia dudi dang cac pit va island s& duoc chum tia
lazer chuyén doi thanh tin hi¢u so6 goi la EFM-Motor dia quay lam quay CD véi
toc d6 ( 500v/p — 200v/p) do 1 hé servo on toc.

- Motor doc tin di chuyén dau lazer tir tAm ra bién dia trong luc CD dang quay.Dau
lazer phét ra chum lazer chiéu I1&n cac track rdi phan chiéu xudng 1 hé théng thau
kinh trong dau lazer. Cubi cung dau lazer phan chiéu roi Ién
chum photodiode dé Idy ratin hiéu EFM.Tin hiéu EFM duoc xir ly dé dua dén
mach D/A conceter -Dé nhan duoc tin hiéu EFM manh nhit can phai:

+ Motor doc tin phai dugc diéu khién bang servo di quang.
+ Chum tia phai hoi tu dang trén mat CD

+ Chum tia phai chiéu dung 1én cac vét ghi cia CD

1.3. Yéu cau k¥ thuat déi véi dia quang

- Buong kinh dia: d = 12 cm.

Thoi gian phét: 60 phat; tdi da 75 phut.

-Tia laser duoc su dung c6 budc song 780 nm.

-Téc do quay dia: Thay ddi va toc d6 giam dan tir trong ving tdm dia cho dén mép
ngoai cung cua dia.

+ Khi ¢ trong cung: Téc d6 500 vong/ pht.

+ Khi ¢ ngoai cung: Tdc d6 200 vong/phut.

-S6 kénh (Channels): 2 kénh.

-Dap ¢ng tan sb (d6i vai &m thanh): 5Hz - 20K hz.
-S4 bit dung cho bién d6i D/A: 16bit.

-bo méo hai: < 0.008%.
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-Tan sb 1dy mau : 44.1Khz.

-Luong tir hoa tin hiéu: 16 bit tuyén tinh.

-Phuong thirc diéu ché : bién diéu 8 bit - 14 bit (Eighteen — Fourteen Modulation)
-Cong suét birc xa cua tia laser: 0.2mmw

2. Khéi dau quang

Khai ni¢m: Khoi quang con goi la khoi Laser Pick-up hay Optical Pick-up. C6
nhiém vu phéat xa tia laser, dong thoi hoi tu va phan xa chum tia laser. Giam sat
cuong d6 phéat xa tia laser. Va thu nhan tia laser va bién doi tin hiéu quang thanh tin
hiéu dién.

Hinh 8: Hinh dang thyrc té khéi dau quang.
2.1. Mach phat tin hiéu quang
a. So dé khéi:
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Hinh 9: So do khai phét tin hiéu quang.
b. Tac dung cac khaoi:

- Khoi 1: Khoi khuéch dai RF (RF.Amp). Bién doi tin higu quang thanh tin higu
dién va khuéch dai tin hiéu anh cap cho khoi servo va khoi xtr ly tin hi¢u am thanh.

- Khéi 2: Khéi servo bao gom céc bo phan nhu sau:

+ Khéi 3: Biéu chinh van téc dia quay. C6 nhiém vu nhan tin hiéu phan hdi tir mach
xt ly tin hiéu s, cung ciy dién ap cho motor quay dia, dam bao vén tc quay cua
dia. Néu dau doc ¢ trong cung, dia quay c6 van toc (V = 500 vong/phdt), ¢ ngoai
cung c6 (V =200 vong/phut).

+ Khéi 4: Piéu khién motor dich chuyén cum quang hoc (Sled motor). Nhan tin
higu tir khoi tracking servo dé diéu khien motor dich chuyén cum quang hoc theo
tirng budc tir trong ra ngoai. Ngoai ra trén may CD con ¢6 cac hé thdng nap dia va
dua dia ra ngoai. Tat ca déu duoc diéu khién boi khéi vi xir 1y.

+ Khéi 5: Diéu khién tim ranh (Tracking Servo). Nhan tin higu tir khoi RF, cip
dién &p bien doi cho cudn day tracking dé dieu khién cum quang hoc theo chicu
ngang, tia laser roi diing vao rdnh no dang doc.

+ Khéi 6: Diéu khién hoi tu (Focus Servo) c6 nhiém vu nhén tin higu tu khéi RF dé
dieu khién cudn day hdi tu lam dich chuyén cum quang hoc theo phuong thang
dang.

-Khéi 7: Xt ly tin hiéu sé DSP nhan tin hiéu d& duoc tach céc bit va dir kiéu Data
cap cho mach giai nén Delxen sura l61, tich ma phu. Tin hiéu duoc dua dén mach xir
ly am thanh.

- Mach &m thanh: Nhan tin hiéu la cac ma am thanh tr khéi DSP dua dén mach
chuyén doi tin hiéu so thanh tin hiéu tuong tu. Cap cho cac mach tach kénh trai,
phai va dua ra tin hiéu kénh trai kénh phai.

- Khéi 8: Khéi Data stroble, c6 nhiém vu tach dix liéu, nhan tin hiéu tir khéi RF
Amp dua dén giai ma ta 8 bit den 14 bit, giai dicu ché RF Amp dé tra lai ma nhi
phan 8 bit cua tin hi¢u nguyén thuy, tach tin hi¢u dong b6 dugc ghi ¢ dia CD roi
dua dén mach Delxen nam trong khoi xtr ly tin hiéu so.

- Khéi 9: B nhé chi doc (RAM).

- Khéi 10: Xir ly tin hiéu.

- Khéi 11: Khdéi vi xu ly, bao gon céc hé théng phim nhan qua mach ma tran ban
phim, cac khoa dién hoac cac servo bao tinh trang caa hé co, dé ra cac tin hiéu dicu

khién cho thich hop. Khéi xur Iy con tao ra céc tin hiéu data, clock dé giao tiép voi
cac khoi xur ly tin hiéu s6 mach servo.
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- Khéi 12: Khéi hién thi c6 thé hién thi thoi gian cac ban nhac, s cac ban nhac. Céc
mach dém/ hién thi chirc nang may dang thuc hién. Tuy theo tirng may, mach hién

thi bang LED bay thanh hay man hinh tinh thé long.

- Khéi 13:
- Khéi 14:
- Khéi 15:
- Khéi 16:
- Khéi 17:
- Khéi 18:
- Khéi 19:
- Khéi 20:
- Khéi21:
- Khéi 22:
- Khéi 23:

Piéu khién dia vao ra (Loading)
Khuéch dai am tan kénh phai (LPF).

Mach chuyén di s6 thanh tuong tu (DAC).

Khuéch dai am tan kénh trai (LPF).

Ma tran va giai ma ban phim (Key matrix).

Nhan tin hiéu diéu khién tir xa (Sensor).

Motor quay dia.

Cum quang hoc.

Céc banh ring truyén dong dé dich chuyén cum quang hoc,

Motor dich chuyén cum quang hoc.

Khoi nguon.

2.2. Mach thu tin hiéu quang:
a. So' do khoi:

Dia gdc

Bién diéu .
Tach tia m8 ung Nguén tin hiéu
Bién diéu
quang Phat laser
l"_—__-—__—------"’-"""‘
Ay Diéu khién |1
: I
T anh sang |
- ! Lk laser |,
Th&u kinh ' |
ghi " Cam bién quang - '-'l‘ 1 Mb to
l |
: Hé thdng diéu khién "
| thau kinh :
e !
Diéu chinh Diéu chinh
vn tGc quay hoi tu

Hinh 10: So do khai thu (ghi) tin hiéu quang.

b. Nguyén ly:
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Tin hiéu tir ngudn 4m thanh dua dén mach bién dién ma xung rdi lai dua dén
mach bién diéu ma xung, rdi lai dua dén mach bién dién quang, mach xir 1y céc tin
hiéu quang tir diode laser dwa dén thuc hién cac mach bién diéu nay biang mach ma
héa, diéu ché tir qué trinh 1dy mau dén viéc tao ra cac s6 nhi phan 1a qué trinh bién
diéu ma xung tir tin hiéu tuong tu, tin hiéu quang bién diéu theo s nhi phan diéu
ché gitra tan s6 ddng bd, ma héa trog qua trinh lwong tir hda tin hiéu. Sau d6 dugc
dua dén bo tach tia s dung cac thau kinh tao ra céc tia téi va tia phan xa, tach cac
tia laser dé dua t6i thau kinh ghi. Céc tia ndy ¢ cac mau sé nhi phan dwa dén mach
ghi tai dia gbc, motor quay dia duoc diéu khién bai bo diéu chinh van téc quay.
Ngoai ra c6 cac mach phu tro dua dén céc thau kinh ghi, mach ty dong diéu khién
anh sang laser, hé thong diéu khién qua cac thau kinh, cac cam bién quang, hé théng
diéu khién do hoi tu, thau kinh hoi tu, hé thbng motor va cadc mach diéu khién
motor, hé thdng tao cac tin hiéu dong b, tin hiéu sta sai, cc tin hiéu tach kénh, hé
thdng xap xép bit dir liéu trude khi ghi 1én dia.

Dé dam bao cac khoi lam viée theo ding yéu cau ky thuat, khdi nguon phai c6
mach 6n dong, 6n ap that tot.

2.3. Hé théng quang hoc
2.3.1. Cdu trac khéi dau quang (cdém quang hoic 3 tia) :
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| bia

/\ Vat kinh
< > Phiém d6i hudng
NN , 7
| | Thau kinh chuan truc
| Ban lang
| ] kinh va
tach tia

\ < Photo
diode

Ludi
nhidu |
Xa
Ecylinder lens A
g Con cave  (thiu kinh gT:narrrT]]aCh
iaser lens. (théu hinh tru ‘ P,
dioe kinh 15m) ocus,
tracking
LD MD Servo

Hinh 11: Cdu tric khéi dau quang
2.3.2. Chirc ning ciia cac khai:

- Laser Diode — LD : B phan nay dung dé tao anh sang Laser, buéc song caa anh
sang Laser la = 780nm.

Hinh dang Diode Laser: Diode Laser c6 hinh dang ba chan, trong d6 gdm mot
chan chung, mét chan danh cho Diode LD, mot chan danh cho Diode MD.
Ky hiéu Diode Laser: LD Laser Diode: Dung dé phat ra tia Laser cung cap cho cum
quang hoc va Diode MD.

- Monitor Diode - MD: la Diode giam sat, nhan anh sang tir Diode Laser tgi, cap
cho mach APC (Automatic Power Control: Tu dong diéu chinh cong suét tia sang).
Ky hiéu: MD

- Ludi nhiéu xg (Ddiffraction Grating): Khi mot tia sang Laser dugc xuyén qua ludi
nhidu xa, mot tia chinh va hai tia phu hinh thanh bang cach tan dung hién tuong
nhiéu xa cua tia Laser.
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- Ban lang kinh va lang kinh phan tia: Ban lang kinh (Half Prism) duoc su dung cho
phan cyc thang. Lang kinh phan tia (Beam Splitter) duoc ding cho phan cuc vong.
Ban lang kinh cho phép truyén anh sang theo ty 18 50% theo hudng truyén di va

50% theo huéng vudng gdoc. Thau kinh phan tia c6 nhiém vu truyén toan bo 100%
anh sang phu thUOc vao goc phan cuc cua anh sang Khi sir dung anh sang phan cuc
thang, gia st rang s6 luong anh sang tir thoi diém ma né xuyén qua ludi 13 100%,
no bi giam di 50% do di qua ban ling kinh, 25% khi dén Photo Detector theo ban
lang kinh mot 1an nita. Mat khéc, trong viéc st dung phan cuc vong, khi goc phan
cuc thay doi do sy tan xa doi cua dia, s6 luong anh sang di t6i Photo Detector bi
giam.

- Thau kinh chudn tryc (Collimator Lens): 4nh sang di qua ban ling kinh hoac bo
tach tia duogc stra dang thanh mot chum tia song song béi thau kinh chuan truc.

- Phién d@oi hwong ( Wave Lens Plate): Phién dbi huéng dugc ché tao bai tinh thé co
tinh di hudng, chiét xuat cia chung thay d6i theo hudng anh sang. Anh séng xuyén
qua phién nay sé bi léch pha 90° so v&i thanh phan nguyén thay. Do d6, 4nh sang
phan cyc thang dugc doi thanh phan cuc vong va nguoc lai anh sang phan cuc vong
duoc doi thanh phan cyc thang.

- Vgt kinh (Objective Lens): Thau kinh nay dugc dung dé hoi tu tia Laser trén bé
mat dia, thau kinh nay duoc diéu khién bai hai cuon day: Cuon Focus va cudn
Tracking, khoang cach giira thau kinh va bé mat dia duoc diéu chinh béi cudn hoi
tu. Cudn day hoat dong sao cho thau kinh dich chuyén theo tin hiéu bé mit dia.

- Thau kinh 16m (Concave Lens): Thau kinh ndy duoc ding dé giam di anh hudng
cua sy bien doi theo chieu dai cua duong dan anh sang trén Photo Detector (B
tdch quang) do su thay doi khoang céch gitra vat kinh va bé mat dia.

- C&c thau kinh hinh try (Cylinder Lens): Thau kinh nay duoc sir dung trong khoi
nhan dién Focus. Tia sang xuy{an qua thau kinh nay ban dau bién dang thanh hir]h
Elip theo chiéu doc, sau @6 bién thanh vong tron va cudi cung la Elip theo chiéu
ngang.

- Bé tach quang (Photo Detector) hay Ma trdn Diode: Béi véi loai Photo Detector
hoat dong theo phuong thirc 3 tia, nguoi ta sir dung 6 cam bién, cau tric cia Photo
Detector nhu hinh 06. M6t tia chinh xuy@n qua thau kinh hinh try va roi vao t6 hop
cuia cac cam bién A, B, C va D ma ngd ra c6 thé nhan dién duoc sy sai léch Focus.
Tia phu roi trén cac cam bién E va F cung cap cho ngd ra tin hiéu Tracking. Ngoai
ra, dit liéu ghi trén bé mat dia duogc ldy ra la tdng cac cam bién A, B, C va D Ién vi
tri ma tia chinh roi.

18



Gido trinh: Ky thudt CD Truong Cao ding nghé Yén Bai

E ;]_Tracldng
—* | Servo
A B T .
" | Focus Servo
. Khuéch dai
D C an »| RF
F

Hinh 12: B¢ tach quang (Photo Detector) hay Ma trgn Diode
2.4. Céc mach dién trén hé thong dau quang
2.4.1. Cdu tgo, chike néing, nhigm vu cia khéi Laser - pickup:
CAu tao cua khéi Laser Pickup trong thuc té nhu sau:

b B3z splitter

Crlingricat
lens
* \ Photo detector

Hinh 13: So d6 cau tqo cia khoi Laser-Pickup
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