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CAC BAI THUC HANH

Bai 1. Ngudn phat va thu quang
° Led va Laserdiode

° Photodiode

. Po dic tuyén P-I clia laserdiode
. Do dic tuyé&n P-I clia photodiode

Bai 2. Khao sat ving phat quang cua Led va Laserdiode
o Xac dinh ving phat quang cia Laserdiode 880nm

o Xdac dinh géc phat cua Laserdiode 880nm

Bai 3. Cap quang
o Khao sat cdac loai cip quang

o Han sg1 quang
Bai 4. Khdo sat hé thong truyén video va audio qua s¢i din quang
Bai 5. Khdo sat hé thong truyén tin hiéu sé qua s¢i din quang

Bai 6. Khdo sat dai thong ctia hé thdng truyén tin hiéu qua sgi dan
quang

Bai 7. Truyén tin hiéu biing module thu phdt 4nh sing hong ngoai

Bai 8. Truyén tin hiéu biing 4nh sang LED
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BAI 1. CAC NGUON PHAT - THU QUANG

s Muc dich: khdo sdt, tim hiéu cdu triic hinh dang laserdiode, do va vé ddc tuyéh
cdc loai Laserdiode va Photodiode.

1.1. KHAO SAT CAC LOAI LASERDIODE VA PHOTODIODE

v’ Led SFH482-2, budc séng 880nm, cong suat 4mW.

Photodiode SFH2038 budc s6ng 880nm.

Laserdiode MFOE1202, budc séng 780nm, cong sudt SmW.
Laserdiode LD6603, budc séng 650nm, cong suat 30mW.

Céc Laserdiode va Photodiode dung trong céc hé thong truyén tin.

AN NN

1.2. PO VA VE LAI CAU TRUC LASERDIODE VA PHOTODIODE

v' Dung VOM d¢€ thang do diode.

v Thyc hién cdc phép do trén 3 chin cta laser va photodiode.

v Xdéc dinh chan Anode (+), Cathode (-), Common (chin chung) ctia Laser va

photo.

Chu y: cic loai Laser va Photodiode dugc quy dinh theo tirng hdp ri€ng c6 ky hi€u
tuong tng ELECTRONIC 1, ELECTRONIC 2, ELECTRONIC 3..nén khi vé& lai ciu
trdc phai ghi ding ky hiéu.
Vd: c4u tric laser ELECTRONIC 1

Cathode Laser Cathode monitor
1 :‘ 3 1 3
N
2
Chan ndi vé 2
Common

Ghi nhén két qud do:
> V& lai cdu tric cdc loai laser va photodiode.

> Ung dung mot trong nhitng ciu tric trén thi€t k€ mot mach cip dong don gidn
cho laserdiode (c6 mach APC).
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1.3. POPAC TUYEN P-I CUA LASERDIODE

v Duing VOM dé€ do dong L.

v Midy do cong suit quang dé do cong suit P(mW).

v Mach c4p dong cho laserdiode (Laser driver):
» (Cip dong tr 10mA dén 75mA cho laserdiode.
= Dong dién c4p cho laserdiode dudc 6n dinh va c6 bdo vé qud dong.
* Dong dién dudc chinh bing mot bién trd.

v' 2 Laserdiode dung do dic tuyé&n ky hiéu NIC 1, NIC 2 ¢6:

= Budc séng: 650nm — 780nm.

» Gé6c phanky: < 10°.

= C6 monitordiode d€ hi€n thi va dn dinh cong suat phat.

= DoOng qua monitordiode: < 100uA.

= Ap ngudgc: 2.5V.

» (Cong suit monitor diode thu dudc = 1/10 CS phét clia laserdiode.
= Nhiét do hoat dong: <70°C.

LASER NIC 1 LASER NIC 2

2 TP do dong

Bi€n'trd chinh dong :
qua Laserdiode

2 TP do dong
qua Photodiode

Connector Laser

cd bio qia dong

BOARD THUC HANH

PTN Théng tin sgi quang 4 Thuc hanh Théng tin quang



Truong Dai hoc Cong nghé Sai Gon Khoa Dién tit-Vién thong

2 TP do dong 2 TP do dong
qua Laserdiode qua Photodiode
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Bi€n tr§ chinh dong

MODULE THUC HANH
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TIEN TRINH PO.

¥ © moDULE LASER

B1. Lip dit hé thong do nhu hinh sau: (do laser NIC1, xong do laser NIC2)

B2. Pitlaserdiode vao dau do, bat cong tic ON.

B3. Xoay bi€n trd sao cho cdng sudt hién thi trén may do cong suit trd vé 0.00

B4. Chinh VOM & thang do DC volt.

BS. Dbidtque do vao vi tri do dong qua laser.

B6. Xoay tir tit bién tré sao cho cong suat hié€n thi trén mdy do ting dan ghi két qua
(P), doc gi4 tri (V) trén VOM tuong ing ghi k&t qua.

B7. Dong dién I qua laserdiode biang gid tri (V) trén VOM chia cho 10Q.

B8. Ghi két qud vao bdng 2-1.

Bdng 2-1. Cong suit phat clia laserdiode theo dong dién.

STT | V (volt) I(mA) P (mW) Ghi chd
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Ti két qua do hay:
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> V& dic tuyén P-I clia laserdiode trén hé truc toa dd.
> Néu nhan xét vé dang dic tuyén.

P (mW) I((uA)
A A
0 » [ (mA) I » P (mW)
Dic tuyé&n P-1 clia laserdiode Dic tuyé&n P-I clia photodiode

> Cho biét:
e Cong suit cyc dai.
e Dong ngudng phit.

1.4. POPAC TUYEN P-I CUA PHOTODIODE.

Tuong ty nhu trong phan do dic tuyén clia Laserdiode nhung & dy ta dit que do vao
vi tri do dong qua photodiode.

TIEN TRINH PO.

v Chinh bién trd dé c6 gid tri cong suat (P) nhu trong bang 2-1 doc két qua tuong
ting trén VOM ghi k&t qud vao bang 2-2.

v" Dong dién qua photodiode bing gid tri doc dudc trén VOM chia cho 10, don vi
dong dién tinh bing pA.

Bdng 2-2. Dong dién qua photodiode theo cong suit thu.

STT P (mW) V (volt) I (nA) Ghi chu

NeRie RN e WAV, i [F SN SO0 R S R
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Tit két qua do hay:

> V& dic tuyén P-I clia photodiode trén hé truc toa do.
> Néu nhan xét vé dang dic tuyén.
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BAI 2. KHAO SAT VUNG PHAT QUANG
CUA LASERDIODE

% Muc dich: khdo sdt, tim hiéu viing va goc phdt quang ciia Laserdiode budc séng
880nm.

2.1. KHAO SAT THEO SAI LECH NGANG DOQC.

2.1.1. DUNG CU THUC HANH.
v" Ban vi chinh (hinh 2-1).
Gia d3 co

AV dinh (1)

Gi4 dd diéu
chinh dugc (2) = 72

Chinh z
Hinh 2-1. Ban vi chinh.

e Gid dd 2 c6 thé di chuyén theo ba chiéu x, y, z vdi dd chinh x4c cao.

e Hai step motor giit nhiém vu diéu khién gid d 2 theo hai chiéu x va y, mdi
budc dich chuyén cia step motor 1a 1,8°.

e Chiéu z dugc chinh bing tay bdi mdt nim xoay. Trong bai thuc hanh, chiéu
z dugc gitt ¢d dinh nén khong cin dudc diéu khién bing step motor.

e Do dich chuyén clia ban vi chinh: step motor xoay mot budc thi do dich
chuyén clia gid dd 212 2,5 um. Mot bu6c di chuyén ciia step motor 12 1,8°
nén v6i mdt vong xoay clia step motor thi gid d& dich chuyén 0,5mm.

Mach diéu khién ban vi chinh.

Led SFH482-2.

Photodiode SFH2038.

Mach laser driver.

Mach thu (photodiode).

Mach hién thi dong dié¢u khién laser va cong suit thu.

SN N NE NN

Céac dung cu khéc.
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2.1.2. MO TA HE THONG THUC HANH.
Laserdiode Photodiode

Mach
laser driver

Mach thu va Mach diéu
hién thi khién ban vi
chinh

“ MODE TURNI TURN2 SET

Hinh 2-2. Khéo sét theo sai 1éch ngang doc.

Hé thdng cho thdy trén hinh 3-2. Trén gia dd 1 1a laserdiode va trén gid dd 2 1a
photodiode. Khi laserdiode va photodiode cling nim trén mot dudng thing (thing
hang) thi cong suit thu dugc cia photodiode 1a 16n nhat. Khi laserdiode va
photodiode 1éch nhau thi cong suat thu cda photodiode gidm di va d6 gidm ty 1& vdi
dd 1éch. Muc dich ctia bai thuc hanh 1a khio sdt sy suy gidm cdng suat thu dudc clia
photodiode theo do 1€ch ngang va doc.

2.1.3. HOAT PONG CUA MACH PIEU KHIEN STEP MOTOR.

Mach c6 4 phim an va 4 led 7 doan giao ti€p véi ngudi sit dung. 4 phim dugc
dat tén nhu trong hinh 2-3.

MODE TURNI1 TURN?2 SET

Hinh 2-3. Cdc phim trén mach diéu khién ban vi chinh.
* Cong dung ciac phim nhan:

e MODE: nhin va giif trong vong 5 gidy d€ thay ddi truc dich chuyén.
v Nhan phim SET &€ thay ddi gid tri.
v' Né&u chon 1 gia dd sé dudc dich chuyén theo truc y.
v N&u chon 2 gid dd sé& dudc dich chuyén theo truc x (mic dinh).
v Nhan phim MODE lai dé két thic viéc chon truc dich chuyén.

e TURNI, TURN?2: dich chuyén gid d3.

e SET: xédc dinh di€m gdc.

e Led chi thi cho bi€t gid tri dich chuyén cia gid d3.
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Mot vong motor quay tuong duong gid dd dich chuyén 0.5mm.
DAau — chi thi chiéu quay ngudc lai clia motor.
Nhan va giit phim TURN gid tri s& dugc ting lién tuc.

2.1.4. TIEN TRINH.

Ti€n hanh thuc nghiém theo cdc bude nhu sau:

B
B

1.

NI NI NI N

AN

v

Khdi dong hé thong.

Xac dinh d¢ 1éch ngang.

Nhan va gitt phim MODE trong vong 5 giay.

Nhan phim SET chon dich chuyén gi4 d8 theo truc x (chon 2).

Nhan phim MODE két thiic viéc chon truc dich chuyén.

St dung phim TURN1 va TURN2 d€ dich chuyén gi4 d& sao cho cong sui't thu
dugc 12 16n nhat.

Khi thu dudc cong sui't 16n nha't, nhan phim MODE dé dit diém goc cho truc
cAn xdc dinh. Liic ndy led cia mach diéu khién sé& trd vé gid tri 000.

St dung phim TURN1 va TURN2 d€ dich chuyén gi4d dd theo chiéu ngang
(truc x). Ghi nhan k&t qua gid tri dich chuyén cda gia d8 va gid tri cong suat
tuong tng thu dugc tir Photodiode.

Ghi cdc gia tri doc dudc vao bang 2-1

Ghi nhén két qud do:

> V& lai @b thi theo cdc két qua dd nhin dudc.
> Nhan xét vé cong sudt thu dudc.

Bang 2-1. Cong suit thu thay ddi theo d6 1éch ngang.

Dich sang trdi

bo 1€ch (mm)

Cong suat thu (mW)

Dich sang phai

b6 1éch (mm)

Cong sudt thu (mW)

A P(mW)

e (mm)

0
Hinh 2-4. D6 thi cong suat thu P theo do 1éch ngang x.
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B3. Xac dinh d6 1éch doc.
Tuong tu nhu trong budc B2 nhung trong phan chon truc dich chuyén ta chon 1 dé
gid d3 dich chuyén theo truc y.
v" Nhan va giit phim MODE trong vong 2 giay.
v Nhan phim SET chon dich chuyén gid d3 theo truc x (chon 1).
C4c bu6c con lai thyc hién tuong tu. Ghi k€t qua vao bing 2-2

Ghi nhén két qud do:

> Vé& lai d6 thi theo cdc két qui da nhan dudc.
> Nhan xét vé cong sudt thu dudc.

Bing 2-2. Cong suit thu thay ddi theo dd 1éch doc.
Dich 1én trén

bo 1éch (mm)
Cong suat thu (mW)

Dich xu6ng duéi

bo 1éch (mm)
Cong suat thu (mW)

A P(mW)

_y (mm)

0
Hinh 2-5. P thi cong sudt thu P theo do l1&éch doc y.
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2.2. KHAO SAT GOC PHAT QUANG CUA LASERDIODE.

2.2.1. DUNG CU THUC HANH.
HAu hét giong nhu phin 2.1, chi khdc 12 ban xoay thay cho ban vi chinh.
v" Ban xoay (hinh 3-6).

Hinh 3-6. Ban xoay va mach diéu khi€n ban xoay.

v' Mach diéu khién ban xoay.

v’ Led SFH482-2.

v" Photodiode SFH2038.

v' Mach laser driver.

v Mach thu (photodiode).

v' Mach hién thi dong diéu khién laser va cong suit thu.
2

. MO TA HE THONG THUC HANH.

laser driver /

Laserdiode

Photodiode

Mach thu va Ban xoay
hién thi
Mach diéu khién
ban xoay

Hinh 3-7. Khéo sdt géc phdt quang cia laserdiode.

Laserdiode dit tai tAim cla ban xoay. Photodiode dit trén ban xoay cdch tim
mdt khodng cdch r va huéng mit thu vé tAm ban xoay. Khi laserdiode va photodiode
truc dién nhau thi cong sudt thu dugc tif photodiode 12 16n nhat. Khi ban xoay xoay,
laserdiode va photodiode 1éch nhau mot géc o thi cong suat thu dugc tir photodiode
gidm di. Nhu vdy v6i cdch khdo sit ndy, ta ¢6 thé vé hinh bi€u dién cong suit phat
theo gbc 1€ch a trén hé toa do cuc.
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2.2.3. HOAT PONG CUA MACH PIEU KHIEN BAN XOAY.

Mach c6 4 phim 4n va 4 led 7 doan giao tiép v6i ngudi st dung. 4 phim dugc dit tén
nhu trong hinh 3-8.

MODE -0 +o SET

Hinh 3-8. C4dc phim trén mach diéu khi€n ban xoay.

e Phim -a: diing diéu khi€n ban xoay xoay thuan chiéu kim ddng hd (géc léch
am a<0).

e Phim +a: ding diéu khién ban xoay xoay ngugc chiéu kim dong hé (géc 1éch
duong a > 0).

e Mic dinh mdi 1an nhan phim -a hoic +a ban xoay sé& xoay 1 géc 0.5 d6 (c6
th€ vio MODE dé thay ddi géc cin xoay).

e Nhan va giit phim -a hoic +a ban xoay sé xoay lién tuc.

e Phim SET: thi€t 1ap gdc toa do (a = 0°).

e Phim MODE: vao ché& do chon géc can xoay.

2.2.4. TIEN TRINH.

Ti€n hanh thyc nghiém theo cdc bude nhu sau:

B1. Khdi dong hé thong.

B2. Dung cic phim +a va -o d€ chinh ban xoay sao cho cong suit thu tir photodiode
12 16n nhat (khong can quan tAim dén géc léch a ma led dang chi thi).

B3. An niit SET dé dit gdc toa do a = 0°.

B4. Chinh ban xoay, doc géc a (dugc chi thi trén cdc led 7 doan) va cdng sudt thu
dudc tuong ng tif photodiode. Ghi k€t qué vao bang 3-3.

B5. Dua vao két qua trén bang 3-3, vé& dd thi cong sut phait theo géc 1éch trén hé
toa do cuc (hinh 3-9).

Bdng 3-3. Cong sudt quang theo goéc 1éch a.

Do léch a ()
Cong sudt thu (mW)

P (mW)

0
0 o) > I

Hinh 3-9. D) thi cong suit thu P theo géc 1éch a.

PTN Théng tin sgi quang 13 Thuc hanh Théng tin quang



Truong Dai hoc Cong nghé Sai Gon Khoa Dién tit-Vién thong

BAI 3. CAP QUANG

< Muc dich: khdo sdt, tim hiéu cdu triic cdc loai cdp quang, cdt va han sgi quang.
1.1. KHAO SAT CAC LOAI CAP QUANG.

Thyc hién cdc cong viéc:
e Khdo sit cdac loai cdp quang.
e V& laiciu tric cdc loai cdp quang da khado sat, ghi chd day dd.
e Néu tdc dung clia cdc k&t ciu trong cdp quang.

1.2. HAN SOI QUANG.
Thuc hanh cdt va han sgi quang duing may han Gladenbeck (hinh 1-1).
1.2.1. DUNG CU THUC HANH.

e Mady han Gladenbeck.

e Sdiquang.

e Ong cd dinh mdi han.

e Ngudn phat quang.

e Midy do cOng suit quang.
e Kiém cit, keo dan.

e Cac dung cu khéc.

1.2.2. MO TA MAY HAN.

Chinh vi tri
Co6 dinh —_ sgi quang
sg1 quang
. Chinh chu ky
— T phong dién
S¢i quang
On/Off — | Chinh dong
dién han
Ong kinh ~ Khdi dong
han

Hinh 1-1. M4y han sgi quang.
1.2.3. NGUYEN LY HAN.

Khi cho tia 1tra dién phéng qua vi trf han (hai diu sdi quang), nhiét do cao lam
néng chdy hai dau sgi quang va hoa tron vao nhau. Khi ngung tia ltra dién, nhiét do
ha xudng 1am khdi néng chdy rin lai va k€t dinh hai dau s¢i quang lai v6i nhau.
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1.24.

1.2.5.

SU DUNG MAY HAN.

Céc niit chinh vi trf sdi quang: sit dung d€ tinh chinh sao cho hai dau sgi quang
trung nhau.

Nit chinh dong dién han: st dung d€ xdc dinh dong dién han thich hdp trudc
khi han.

Niit chinh chu ky phéng tia lita dién han: st dung d€ xdc dinh chu ky phéng
tia Itra di€n han thich hgp trude khi han.

Contact khGi dong han: khi bat qua vi tri On tia Itta dién phong qua vi tri han.
6ng kinh: do phéng dai 20 1an, gidp nhin rd mdi han.

On/Off: contact ngudn clia may.

Ngudn cung cAp cho mdy: 220V/AC.

TIEN TRINH HAN.

Ti€n hanh thyc nghiém theo cdc bude nhu sau:

B1. K&t ndi 1 dau sgi quang can han vio ngudn phit quang (4nh sdng dd).

B2. Tudt bd 16p 40 bao boc 2 sgi cdp quang.

B3. Cho 6ng giit ¢ dinh vao mot trong hai sgi cdp quang.

B4. Cit phiang hai dau sdi quang ndi can han.

BS5. Bit sgi quang vao mdy han.

B6. Tinh chinh cho ddng vi tri.
Chii §: Viéc tinh chinh dé€ 2 dau sgi quang khép vao nhau 13 rat khé nén ta c6 thé
vira chinh vira bAm ngudn phat d&€n khi c6 4nh sdng truyén qua sdi quang.

B7. Cap dién vao may han, m§ cong tic ngudn.

B8. Chinh cudng d6 dong dién han & mic trung binh.

B9. Chinh chu ky phéng tia 1tta dién & muc trung binh.

B10. Bat niit han, kiém tra qud trinh phéng tia Iita dién. Chinh lai cudng do dong

dién han va chu ky phéng tia 1&a dién cho thich hgp.

B11. Bat niit han, theo ddi cho dén khi dat mdi han tSt. C6 thé chinh lai cudng

dd dong dién han va chu ky phéng tia lira dién cho t61 uu.

B12. Ludn 6ng giit c¢d dinh vao vi tri méi han.

B13. Ddn keo c6 dinh chic chin chd han, vé lai hinh dang m6&i han. Nhan xét.

Tén ohd sdn sl

PTN Théng tin sgi quang 15 Thuc hanh Théng tin quang



Truong Dai hoc Cong nghé Sai Gon

Khoa Dién ti-Vién thong

1.3. CAC LOAI CAP SOI QUANG:

B
Cap chén tryc tiép (DB)

Direct Buried Cable (D8)

F .
Cép chon tryc tiép
phi kim loai (DBNM)

Direct Buried
Non-Metallic Cable (DBN

Cap lubo dng
phi kim logi (DU)

Ducted
Non Metallic Cable (DU)

Cép ludn dng
<6 16p chdng am (DUMB)

Ducted Cable with
Moisture Barrier (DUMB)

Cép treo phi kim loai
(NMAC)

Aerial Access Cable
(AAC)

PTN Thong tin sgi quang 16
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h
y  End angle greater than 1°
Y

A chip er crack extending
more than 25% of the way

4

L

\
{ Awavy end face
\

Cit va lam sach s¢i quang

The electric arc jumps
" between tha slecirodes

Clamps

SR -QrOOVES
Ends ni

Co dinh s¢i quang 1én han

The inskle of the ke
is coated wilh glue _
stesl pin Heal-shrink luba

\lﬁiﬁ_u =< D
Ui

Tha splice prodecion

Thi hushon spllcs

Slide gwer lhe splice
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BAI 4. TRUYEN VIDEO VA AUDIO QUA SGI QUANG

** Muc dich: khdo sdt hé thdng truyén tin hiéu Analog qua soi quang diing cdp Laser
va photodiode c6 A = 1300nm.

Sinh vién cin xem trudc cdc dang tin hiéu do: tin hiéu hinh (video), tin hiéu diéu ché&
AM, tin hiéu diéu tan FM va c4ch st dung Oscilloscope.

41. SO PO KHOI TONG QUAT HE THONG.

Video O Video
Transmitter » Receiver
Au_’dio Optical fiber AI udio
Hinh 4.1. So db khdi tong quat
42. SGPO KHOI MAY PHAT.
v . ” AM
Adapt Mi > » BPF
apror A FM et Modulator
A > > > 7y
Modulator
1 0SC
OSC 45MHz
6.5 MHz
\ 4
< O Laser module |« La.ser
Fiber optic Driver
apc 1
Hinh 4.2. So dd kh&i mdy phat
43. SGPO KHOI MAY THU.
- O — Photodiode —» Amplifier —» Demodulator
Fiber optic 45MHz
A
AGC
Audio Audio | Demodulator || Band pass filter |,
amplifier 6.5MHz 6.5MHz
Video Video < Video <
amplifier Filter

Hinh 4.3 So d6 khoi mdy thu
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44. SGPO MACH CHI TIET.
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Hinh 4.5. S0 d6 mach mdy thu
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4.5. THUC HANH.

4.5.1. DUNG CU THUC HANH.
e Maidy phét video va audio qua sgi quang.
e Midy thu video va audio qua sdi quang.
e (Camera.
e Television.
e Oscilloscope.
e (Cudn cap quang 500m
e Miy do cong suat quang.
e Adaptor.
e VOM.
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MACH THUC HANH MAY PHAT

MACH THUC HANH MAY THU
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4.5.2. TIEN TRINH.
B1. Lip hé thong nhu hinh 4-8.

Khoa Dién tit-Vién thong

Camera Television
A A
Audio Video A AV
A\ 4 A\ 4
Transmitter O » Receiver
Fiber optic
A FCPC FCPC A

Adaptor 12V/DC

Adaptor 12V/DC

Hinh 4-8a. Sd d6 hé thong thu phat Video va Audio qua sgi quang.

Hinh 4-8b. Hé thong thyc hanh truyén Video&Audio qua sdi quang.

B2. Dung oscilloscope thuc hién cdc phép do sau (6 may phat):
v Tin hiéu Video in tai di€m TP1 (chan 11 cia MC1374).

V€ lai dang tin hi€u.

v Tin hiéu tin s6 diéu tin tai diém TP2 (chan 3 cia MC1374).

Vé lai dang tin hiéu, cho biét tan s0 cia tin hiéu.

v Tin hiéu tin s6 diéu bién tai di€ém TP3 (chian 7 cia MC1374).

Vé lai dang tin hiéu, cho biét tan s0 cia tin hiéu.

v’ Lay jack video ra khdi mdy phat, do tin hiéu tai diém TP4.
Vé lai dang tin hiéu, cho bi€t dang tin hiéu, bién dd.
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B3. Dung oscilloscope thuc hién cac phép do sau (6 mdy thu):

v Tin hiéu tai di€m TP6.

Vé lai dang tin hiéu, cho bi€t dang tin hiéu, bién d9.

v Cim lai jack video & mdy phit, do tai di€m TP7.

Vé lai dang tin hiéu, cho bi€t dang tin hiéu.

v Tin hiéu tai di€m TPS.

Vé lai dang tin hiéu, cho bi€t dang tin hiéu, bién do.

v Tin hiéu tai di€m TP9.

Vé lai dang tin hiéu, cho bi€t dang tin hiéu, bién dd.

B4. Tir cdc dang tin hiéu da do dugc két hdp cling so d6 khdi clia hé thong gidi
thich lai nguyén ly hoat dong cia mach.

B5. Diung mdy do cong suit quang, do cong suit § mdy phat. Ghi lai k&t qui.
B6. Gidm cong suit phat dén khi khong con nhin thay hinh, do lai cdng suat. Ghi
k&t qud, néu nhin xét. (gidm codng sudt mdy phdt bing cdch ndi 16ng tir tir
connector quang FC\PC & dau mdy phat)

B7. Gi sit SDQ c6 hé s6 suy hao 0.25 dB/km. Cho biét hé thdng c6 thé truyén
dugc vdi khodng cdch bao xa.
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Mot so tin hiéu do dat

MWNISTEK cos
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BAI 5. TRUYEN TIN HIEU SO QUA SOI QUANG

% Muc dich: khdo sdt hé théng truyén tin hiéu Digital qua soi quang ding cdp Laser
va photodiode c6 A = 1300nm.

51. LY THUYET.
5.1.1. SO PO KHOI HE THONG.

Data Data

139Mbps 139Mbps
P »| Transmitter O Receiver P >

\ 4

Optical fiber

Hinh 5-1. SJ dd khdi hé thong truyén s6 liéu 139Mbps qua sdi quang.
5.1.2. SO PO KHOI MAY PHAT.

Laser power Bias/Modulation current

#

Bias Modulation

Monitor driver

4

Data in T - s
(CMD) PECL R aser . aserdiode
Adaptor | Driver | (EO) L’ ,
Fiber optic
A A A
Bias adj. —— APC loop
Mod. adj.
Hinh 5-2. So @ khoi mdy phat.
Giai thich:

e Data truSc tién vao mach Adaptor. Muc dich ctia mach nay 13 chuyén tin hiéu
vao thanh PECL dé€ thich hop vdi ngd vao mach laser driver. Mach Adaptor
phéi dudc thi€t k€ thich hdp véi ma dit liéu vao. Vi du dit liéu vao 1a NRZ,
AMI, HDB3, CML,... Vi tdc do data 1a 139.264Mbps, ma thuong dung 1a CMI
(twong thich vé6i cac hé thong thuc t€).

e Mach laser driver dung IC MAX3667 (datasheet cho G phu luc D).

e Monitor: hién thi cdc thong s& clia mach:

o Cong suit clia laser tinh bing mW.
o Dong phan cyc (Bias) cho laser diode (mA).
o Dong diéu ch& (Modulation).
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5.1.3. SO PO KHOI MAY THU.

Monitor

* - PECL
Transimpedance Limiting

amplifier ™ amplifier [*  /idaptor > ECL

4 —— CMI
O » Photodiode
Fiber optic
Hinh 5-3. Sd db khdi mdy thu.
Gidi thich:

e Transimpedance Amplifier: MAX3658 (phu luc E).

e Limiting Amplifier: MAX3747 (phu luc F).

e Monitor: hién thi dong dién qua photodiode (uA), tuong thich véi cong suat
ma photodiode thu dugc.

e Mach adaptor (chuyén miufc tin hi€u): tin hi€u ra tr mach limiting amplifier
dugc chuyén mitc d€ phit hgp vdi yéu ciu ngd ra. Trong hé thong truyén so
liéu toc d6 139Mbps, ma (code) thudng dung 1a CML.

> Mach hién thi trong cd hai mdy phat va thu dung IC 7107 va led 7 doan.

5.1.4. SGPO MACH CHI TIKT.

= 1
— w o W = | =
MAX3667 | L

c1 d LD

R1 R2 1 1
vge 150 150 o oooococoooo 0000 = a
5 S 222222222 0000 R3
3 S585
E)
g

4

R4 IN+

33K

31 -
1 Q! Q

2

c3
100nF

o
DISABLE
r8 < RO 16 {
100¢ 220 5 n = 9 IBIAS R11 100
n LaAr—

BIASMON
MODMON
APCSET
MODSET
BIASSET

29
30
10

\\H

R122 R13,
50 50

R14% R15

5K < 5K
R21
50K

B/M_Monitor < I
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D1 15pF 15pF
PHD T
zz
20N 8563 out [ oo o-
150nH vee  vee
n|oo| <t (o] (o]
R1 R1
= ¢RL 100y 100
R vee
e R1 100 l
c2 |
= R1 SDouT To0F \H >DataN
300 c2 |
T00nF | DDE'EP
us R1 100 Vg€ vee
|16 1 R1 R1
R1 = I VEE OutN = 150K » 150K
c3 A~ 365K ¢ R1 R1 15 2 c2 R1 R1
22 50 50 c2 sbout OutP 100nF 00y 100
= L J vee 0—d100nF 141 avee veez 2 ©Ovee T T R1 100 J
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>DataOutN
> ClockOutN
>DataOutP
> ClockOutP
DataP
DataN ClockP AN—OVCC
ClockN

R7
33K

Q
C5 R8 R9
100nF 1004 220 R10 cs
100 100nF
VEE =
b VEE
VEE

VEE

Hinh 5-4. (a) sd @6 mach ph4t, (b) s6 dd mach thu.

5.1.5. Laserdiode.
Gidng laserdiode trong bai thuc hanh truyén video & audio.

5.1.6. Photodiode.
Giong photodiode trong bai thuc hanh truyén video & audio.

5.2. THUC HANH.
5.2.1. DUNG CU THUC HANH.

e Maidy phdt - thu s6 liéu miu: Ando AP9802A Transmitter, Ando AP9802A

Receiver.
e Oscilloscope 300MHz.
e Cudn cap quang 500m
e Miy do cong suat quang.

e Miy thu phat s liéu 139.264Mbps qua sdi quang: Optical Digital

Transmission System (hinh 5-5).
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5.2.2. CACH SU DUNG MAY THU ANDO

1 41 370 AP-98024 PCU FRNON RATE MEASINNNG SET - TAABMITTER

Chon to¢ fio

MAY PHAT _
(Fo- )

Gid tri cAn doc G may th

AL LR AP SAOIR PCW FRRCE RATF WFASINENG SFY roraew

- G

Chon tdc g X x
Chon'lidt ngdu nhién = Chon d

Rl AN Batkdau nflan k&t qud do
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HE THONG MAY PHAT - MAY THU

[ 4

(b) May thu.

Hinh 5-5. Optical Digital Transmission System.
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5.2.3. TIEN TRINH.
e Lip hé thong nhu hinh 5-6.

Ando AP9802A Ando AP9802A
Transmitter Receiver
A
! BNC BNC
. FCPC O FCPC _
Transmitter > Receiver
Laser out Laser in

Hinh 5-6a. Sd d6 hé thong thu phat s& liéu 139Mbps qua sdi quang.

Hinh 5-6b. Hé thong thuc hanh truyén so liéu qua sdi quang.

e Setup mdy phdt va mdy thu nhu sau:
o Td&c dd dit lieu (bit rate): 139.264Mbps.
o Ma héa dir liéu (format): CMI
o Luat ngiu nhién héa tin hiéu (pattern): 2'5-1
o Phat16i (error addition): OFF
e Cap dién vao hé thong.
e Doc gid tri BER trén mdy thu.
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e Thay d6i ludt ngdu nhién héa tin hiéu, ti€n hanh do lai BER.

e Phit1di 10°, 107, 107 ,.. doc gi4 tri BER trén m4y thu.

e Néu nhan xét.

e Chinh dong BIAS vdA MODULATION, didnh gi4 két qu4.

e Dung miy do cong suit quang, do cong suat § mdy phat. Ghi lai k€t qua.

e Gidm cOng suat phat d€n khi khong con nhin thdy hinh, do lai cong sudt. Ghi
ké&t qui, néu nhan xét. (gidm cdng sudt mdy phat bing cdch néi 18ng tir i
connector quang FC/PC & diu mdy ph4t)

e Gii st SDQ c6 hé sd suy hao 0.25 dB/km. Cho biét hé thdng c6 thé truyén
dugc véi khodang cach bao xa.
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BAI 6. KHAO SAT DAI THONG CUA HE THONG
TRUYEN TIN SOI DAN QUANG

* Muc dich: sit dung dugc mdy phdn tich phd, thiét ldp va khdo sdt ddi thong ciia hé
thong .

i1 psegEe

.

-

f = (o
'.'lgl ITTER

1. Két ndi hé thong nhur hinh.
2. Chinh tin hiéu ngd ra TG Output cho phu hop.
3. Quan sat va doc két qua tir may phan tich pho.
Cho biét:

- Dai thong cta hé théng.

- Nhan xét két qua.
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BAI 7. TRUYEN TiN HIEU B{lNG MODULE THU PHAT
ANH SANG HONG NGOAI

* Muc dich: khdo sdt cdc mach truyén tin hiéu bdng dnh sdng hong ngoai cé budc
song A = 940nm.

PL Im

A

Pmax

0 > 0 »Pwm

|T |max

Dic tuyén P-I cua laser diode va I-P ctia monitor diode.

PL
A
Prmax Plogicl = Pmax
. Plogico = 0
0 . i i logicO
>
| Ibias = (lT + |max) /2
. mod Imod = (Imax - 17) / 2
t 1
I, = Ipias + Lnoa X (H (F) - E)
"I Ibias

Cong suét phat cua laser diode theo dong dién qua no.

+¥ +W

Module thu phat &nh sang hong ngoai
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THUC HANH VA BAO CAO
Linh kién can thiét: Dién tr&, Tu dién, Transistor, FET, module thu phat hong ngoai.
Sinh vién co thé tu thiét ké va lip mach cho Module thu phat sau d6 thuc hién:
2. Cap tin hiéu ngd vao dang hinh Sin, sau dé tin hiéu ngd ra.
Thay ddi dong phan cuc va bién dd tin hi€u ngd vao sao cho thu duogc tin hi¢u tdt nhat.
v" Ghi nhan két qua.
v" Tinh toan céc gia tri can thiét.
v Cho biét dong phan cuc va bién do tin hi€u ngd vao dé co6 duoc tin hiéu ngo ra
khong bi méo.
Mét s6 lwu y:
- Sir dung LED sang d6 dé kiém tra trude khi 1ap Module hong ngoai.
- Lap ngudn dong c6 thé thay ddi dugc dong dién tir 10mA dén 35mA.
- Trong mach goi y nén chon:
+ R3 khoang 56Q — 150Q.
+ Str dung bién tré SOKQ thay R1 hogc R2 (d¢ thay doi dong dién).
+ Pién trd ngd ra cua Module hdng ngoai nén chon 100Q — 220Q.

Ghi nhin két qua bao cdo:
- Vé lai tin hi¢u ngd vao va ngo ra.
- V¢ lai mach hoan chinh, ghi nhan lai déy du cac gia tri.
- Cho biét khoang gia tri dong phan cuc ma tin hiéu thu khong bi méo.

- Cho biét khoang bién d¢ tin hiéu ngd vao ma tin hiéu thu khong bi méo.

Twong tw cic budc trong phan 1, thwe hién:

3. Cap tin hi¢u ngd vao dang xung vudng, sau do tin hi¢u ngo ra.

Ghi nhin két qua bio cio:
- V¢ lai tin hi¢u ngd vao va ngod ra.
- V& lai mach hoan chinh, ghi nhan lai dﬁy dua céc gia tri.
- Cho biét khoang gia tri dong phan cuc ma tin hiéu thu khong bi méo.

- Cho biét khoang bién d6 tin hiéu ngd vao ma tin hiéu thu khong bi méo.
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Mot s6 mach ggiy

+
0
<
+
a1
<

[
< <
< R1 < R3
c1 |
' Y| Qs
sig > 71 l A1013
<
R2
<, D1
1 LED
- )

Khoa Dién tit-Vién thong

}' W"‘"ﬁllpm

Mach duoc lap trén breadboard
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BAI 8. TRUYEN TiN HIEU BANG ANH SANG LED

** Muc dich: khdo sdt cdc mach truyén tin hiéu bing dnh sdng Led.

Linh kién can thiét: Dién tro, Tu dién, Transistor, FET, IC, LED thu phét.

TLO82, TLOSZA, TLOS2E
D, JG, F, OR PW PACKAGE
{TOP VIEW]

CA3140 [FDIP, SOIC)
TORF VIEW
LY

HULL

So d6 chan mot so linh kién can thiét
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THUC HANH VA BAO CAO
Sinh vién c¢6 thé tu thiét ké va lép mach cho LED thu phat sau d6 thuc hién:
1. Cép tin hiéu ngd vao dang hinh Sin, sau d6 tin hiéu ngb ra.
Thay ddi dong phan cuc va bién d6 tin hi€u ngd vao sao cho thu duogc tin hi¢u tdt nhat.
v" Ghi nhan két qua.
v' Tinh toan céc gia tri can thiét.
v Cho biét dong phan cuc va bién dg tin hi€u ngo vao dé c6 duoc tin hiéu ngo ra
khong bi méo.
Mét s6 lwu y:
- Str dung LED sang d6 dé kiém tra trudc khi lap LED hong ngoai.
- Lap ngudn dong c6 thé thay ddi dugc dong dién tir 10mA dén 35mA.
- Trong mach goi y nén chon:
+ R3 khoang 56Q — 150Q.
+ Str dung bién tr& 50KQ thay R1 hodc R2 (dé thay dbi dong dién).

Ghi nhén két qua bio cio:
- V¢ lai tin hi€u ngd vao va ngo ra.
- V& lai mach hoan chinh, ghi nhan lai déy du cac gia tri.
- Cho biét khoang gié tri dong phan cyc ma tin hiéu thu khong bi méo.

- Cho biét khoang bién d¢ tin hiéu ngd vao ma tin hiéu thu khong bi méo.

Twong tw cic budc trong phan 1, thue hién:

2. Cap tin hi¢u ngd vao dang xung vuong, sau do tin hiéu ngo ra.

Ghi nhén két qua bio cio:
- V¢ lai tin hi€u ngd vao va ngo ra.
- V& lai mach hoan chinh, ghi nhan lai ddy du cac gia tri.
- Cho biét khoang gia tri dong phan cyc ma tin hiéu thu khong bi méo.

- Cho biét khoang bién do tin hiéu ngd vao ma tin hi¢u thu khong bi méo.
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