BO GIAO DUC VA PAO TAO CONG HOA XA HQI CHU NGHIA VIET NAM

TRUONG PAI HQC CONG NGHE SAI GON Doc 1ap — Tw do — Hanh phiic

DPE CUONG CHI TIET MON HOC

1.  Théng tin vé mén hoc:

[1] Tén mén hoc: H¢ thong théng tin quang
Tén ti€éng Anh: Optical fiber communication
Ma mén hoc: [EC73417]
[2] Mobn hoc thudc khéi kién thire:
Kién thirc gido duc dai cuong Kién thirc gido duc chuyén nghiép
Khoa hoc tu nhién Khoa hoc xa hoi Co sé nganh Chuyén nganh

BétbuscO | TuchonD | BétbuocO | TuchonD | Batbue D | Tuchon O

Bit budc & ] Tu chon M

[3] Déi tugng sinh vién: (trinh d9/nganh/nim hoc/hoc ky)

+  Trinh do: Dai hoc M Cao déng O Lién théng dai hoc [
+  Nganh: Cong ngh k¥ thufit dién tir, vien thong  Khéa hoc: Ap dung tir khéa 2018
+  Hoc ky (HK): 7 Nam hoc: 4
[4] S tin chi: 3[2.1.6]
Phan b thoi gian:
+ Ly thuyét trén 16p (15 tiét/tin chi): ---emveews 30 tidt
+  Bai tap trén 16p (15 tiét/tin chi); —- 15 tiét
+ ik hoo, tr nphibn ol e 90 tiét
[5] Yéuciu cia mén hoc vé phong hoc, trang thiét bj can thiét dé giang day:
+  Phonghoc:  Phong hoc Iy thuyét
+  Phongthi:  Phong thi Iy thuyét
+  Téchirc thi: Phong Pao tao t chic & Khoa/Ban td chire (]
+  Trang thiét bj cdn thiét: Béang, méy chiéu, micro
+  Yéucdu dic bigt khac:  Khong
[6] Cac mén hoc lién quan (néu co):
+  Mbén hoc tién quyét: Trudng dién tix
Tin hidu va h¢ théng
+  Mobn hoc trudce: Khéng
+  Mbn hoc song hanh: Khéng
+  Mon hoc sau: Khéng
2. Théng tin vé dom vi phu trich chuyén mén, gidng vién giang day:
[1] Khoa/Ban:; Khoa Dién - Dién tur
T6 bd mén: Vién thong
[2] Giang vién bién soan dé cuong:
# Ho tén: Lé Phudc Lam
+ Hoc ham — Hoc vi: Giang vién - Thac si
+  Diachi co quan: 180 Cao L, Phudng 4, Quan 8, TP. Hd Chi Minh
+  Dién thoai lién hé: 08 38505520
+ Hop thu dién tir: lam.lephuoc@stu.edu.vn

[3] Giang vién phu trach giang day:

+  Hoc ham — Hoc vi: e

+  Diachi co quan: U

+ Dién thoai lién hé: ----
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3.

+  Hbp thu dién tir (email):
+ Thoi gian va dia diém lam viée:

[4] Giang vién trg giang:
Hoc ham — HOC Vii ===rmssmemmmmmmmmsmmmssssmmsnosmmsomss oo oo e

Dia chi co quan:- pi

Dién thoai lién hé: e
Hop thu dién tir (email):
Thoi gian va dia diém [Am Vie: -w-smmmmmmmmenemsmemmmmrmrmeeemeees

+ 4+ + + +

[5] Céch lién lac voi giang vién: Van phong khoa Dién — Dién tir, Trudng Dai hoc Cong
nghé Sai Gon.
M ti tém tiit noi dung mon hoc:

Mén hoc bao gdm kién thirc tong quan v hé théng thdng tin soi din quang: nguyén ly truyén
tin soi din quang; chirc nang, hoat dong va cAu triic co ban ctia cac khéi cdu tao nén hé thdng
thong tin soi quang; mang cap quang; cic thudt nglr trong théng tin s¢i quang; mot sb thiét ké
co ban diing trong céc mach thu phat quang.

Noi dung mon hoc tap trung theo hudng (g dung trién khai, phtt hop voi nhu cu thue té tai
Viét Nam.
Muc tiéu va két qua dw kién ciia mdn hoe (CDR)
[1] Muc tiéu ciia mon hoc:
Pay 1a mo6n hoc chuyén’ nganh, muc tiéu_chinh 14 sinh vién c6 kha nang phén tich thiét ké hé
thdng trén co so céc thiét bi, vt lidu ¢6 sin. K§ thudt thong tin quang van con dang trong giai
doan nghién ciru va phat trién tng dung. Mon hoc khong di sau vao nghién ciru cing nhu cic
tinh toan phtrc tap, thay vao do, mdt sd van dé duge dua ra nhim dinh huéng cho nghién ciru
sau hon khi ¢6 diéu kién.
[2] Chuén ddura mdn hoc (CDR):

V& kién thic

+ CPRal: Nguyén ly truyén tin soi dan quang.

+ CPRa2: Chutriché théng truyén tin soi dén quang, mang cap quang.

+ CPRa3: Antoan vé ca con ngudi va thiét bi.

V& k¥ ning:

+  CDRbl: Phan tich, hiéu mot he thong cd san.

+  CDRb2: Do dat, sira chita hé théng.

+  CDRb3: Thiét ké mot hé théng moi.

Khéc:

+  CDPRcl: K ning tw hoc va suy ludn.

+ CPRc2: Lam viéc nhém.
Quan hé giita chufin diu ra mén hoc (CPR mén hoc) va chuin diu ra chwong trinh dao
tao (CDR CTDT):
[1] Matrin tich hop gitta CDR mon hoc va CDR CTDT:
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Chuén diu ra Chuén d4u ra mén hoc
Chuong trinh dao tao CbRal | CDRa2 | CPRa3 | CDRbl | CPRb2 | CDRb3 | CPRcl | CPRc2
CDR A.01
CPR A.02 X X
CDR A.03 X X
CPR A.04 X X
CDR _A.05 X X
CPR B.0I
CPR B.02 X X X
CDR B.03 X X X
CPR B.04 X X X
CDR B.05 X X
CPR B.06 X X X
CPR C.01
CPR C.02 X
CDR C.03 X X
[2] Quan hé giita CDR mén hoc va CDR CTDT:
CDR Cic hogt dong day v hoc PIE:E friﬁ’fffpgﬁ;zmk;rif g?ﬁs,g)lé CBR
moén hoc (theo timg phan, chuong, ...) Phurong phép TY trong CTBT
CPRal - Chuong 1 dén chuong 5 - Kiém tra - thi 20% CBR_A.02,
CBR_A.03,
CBR_A.04,
CBR_A.05
CDRa2 - Chuong 6 dén chuwong 10 - Kiém tra - thi 20% CDR_A.02,
CDR_A.03,
CDR_A.04,
: CBR_A.05
CPRa3 - Chuong 7 - Kiém tra - thi 20% CDR_C.02
CDRb] - Bai tip cdc chuong 1 dén 10 - Bai tap v& nha, trén l6p, 10% CBR_B.02,
kiém tra CBR_B.03,
CBR_B.04,
CDR _B.06
CDRb2 - Bai tép cédc chwong 1 dén 10 - Bai tép vé& nha, trén 16p, 10% CBR_B.02,
kiém tra CBR_B.03,
CPR_B.04,
CDBR B.06
CDRb3 - Baitép cdc chuong 1 dén 10 - Bai tap v& nha, trén l6p, 10% CbR_B.02,
kiém tra CBR_B.03,
CPBR_B.04,
CBR_B.06
CBRcl - Tuhoc - Kiém trakién thirc chudn bj 5% CBR_B.05,
CBR C.03
CbRe2 - Bai tdp nhém, thao luén - Danh gid qu4 trinh thao lugn 5% CDR B.05,
CBR C.03

6.  Gido trinh va tu li€u:
Tai liéu tham khao chinh:
[1] Ky thuat thong tin quang, Lé Phuéc Lam, STU 2010

Tai liéu tham khao phu:

[1]  John Powers, An Introduction to Fiber Optic Systems, second edition, Irwin 1997.
[2]  John Crisp and Barry Elliott, Introduction to Fiber Optics, third edition, 2005.
[3]1 A4joy Ghatak and K. T hyagarajan, Introduction to Fiber Optics, New Delhi March 1997,
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[4]
[5]

(6]

Tuyen Le Hiep & R.Th. Kersten, A combined Mode-mixer/filter to determine Spectral
Attenuation of Graded-Index Fibers, Optics Communications, Vol.40, Nr.2 — 15 Decl981.

Cao Phdn & Cao Héng Son, Co s6 ky thudt théng tin quang, Hoc Vién CN Buu chinh
Vién Théng, 6-2000.

Lutz Bersiner, Tuyen Le Hiep , et al, ... Wavelength Division Multiplex with high Channel
Number for the Long Wavelength Area, NTZ Band 40, Issue 3, West-Berlin 1987.

7. Phwong thire ddnh gid mon hoc:

[1] Yéu chu chung cia mdn hoc theo quy ché:
+  Sinh vién tham du 1ép hoc dly da, tham gia thao Judn x4y dung bai trén 16p va
chuén bi bi tap k§ nang & nha dé tu cing b kién thirc cho ban thén;
+  Sinh vién nghiém tic thuc hién cac yéu cau ciia giang vién doi v6i mdn hoc;
=k Sinh vién nghiém tc thuc hién bai kiém tra gitta ky va bai thi k&t thiic mén hoc;
+  Sinh vién vi pham quy ché thi s bi xi ly theo quy dinh.
[2] D2 hoan tAt mén hoc, sinh vién phai “dat™
+  Diém téng két mdn hoc > 5,0 (ndm) diém theo thang diém 10,0 (mudi);
+  Thuc hién ddy dua céc yéu céu danh gia mon hoc theo trong s6 (%) clia cac diém
thanh phén nhu sau: !
- Diém qué trinh: - chiém 30 % (a)
. Diém kiém tra gifra ky: ~-chiém 20 % (b)
. Diém thi cudi ky: - o chiém 50 % (c)
- Dibm téng két mdn hoc: — (a) + (b) + (c) = 100%
+  Xép loai danh gia cia mon hoc: Theo thang diém 10,0 diém
Xép loai ,Il‘,ll,l:ng difm 10.0 '1;2: Pép dng chuin déu ra mdn hoc
Loai dat DPat CPR mon hoc theo cdp do
- Xudt séc 09.0 10,0
- Gidi 08,0 < 09,0
- Kha 07,0 < 08,0
- Trung binh 06,0 <07,0
05,5 <06,0
- Trung binh kém 05,0 <05,5
Loai khong dat Chua dat CDR mon hoc, phdi hoc lai
- Yéu 04,0 < 05,0
- Kém 03,0 < 04,0
00,0 <03,0
[3] Hinh thirc, ndi dung, thoi lugng va tiéu chi chim diém ctia céc bai thi:
+  Baikiém tra gitta ky:
- Hinh thitc Kiém tra: =----m-mmm=s=ss=n=smmmmormsmmmmme e Ty luén
- TR 11— ——— 60 phut
Mirc do dat cia ndi dung danh gia
Noi dung Cau hoi/Ngi dung déanh gia Bai tap Bai tép Bai tap Didm
mon hoc co so van dung nang cao
Céu hoi Céu hoi Ciu hoi
[ Cap quang Nguyén 1y truyén tin qua soi guang. 2 2
Céu mﬁi: cac loai soi quang. Tinh todn cdc 2 2
thong soO.
- Céac dat tinh Xéc dinh céc dit tinh, trén co s& dé ap dung 5 | 3
cua sgi quan vio céc dudng truyén tin.
- Kétndi. Cie | pinp togn vé mat cong sudt. 2 ! 3
bo chia quang
Tong 4 4 2 10
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- Bai thi cudi ky:

- Hinh thirc thi cubi ky: o Ty lugn
- Thoi lugng: ~mmmmemeeee oo 90 phut
Mirc dd dat cua ndi dung danh gia
Noi dung Cau hoi/N6i dung danh gia Bai tip ]?é.i tap }§f‘1i tdp Didm
mon hoc co s& vén dung nang cao
Céu hoi Céau hoi Céu hoi
- Céap quang Nguyén ly truyén tin qua soi quang,. 1 1
Céu triic cac loai sgi quang. Tinh todn céac 1 |
thdng sé.
- Céc dit tinh Xac dinh céc dit tinh, trén co s d6 4p dung 1 1

clia soi quang | vao céc dudng truyen tin.

- Kétndi. Cac

L Tinh to4n v& mit cong suét. 1 1
bg chia quang
- Thu, phat quang | Tinh toan cho céc bd thu, phat quang 2 2
5 5 - A A A t th . A
- Thiétkéhe théng ;Il'glllez }11(: ;i% Slrfmg truyén tin theo cic s6 2 1 3
- Mang cap quang, I é | |
M Yéu cau vé ly thuyét
Tong 2 7 1 10

[4] Tiéu chi danh gid/chim diém cy thé:
+  Tiéu chi chim diém ddi v6i phin bai tap nhom, bai tap v& nha: ;
- Giai bai tdp theo nhém phén ciu hoi ma nhém phu trach (thuong nam trong
mdt chuong);
- Thyc hién ddy du céc yéu cau danh gid phan bai tdp nhém theo trong sb clia
cac diém thanh phdn nhu sau:

°  (iai bai tap chi tiét: -50%
e Giai dép thic méic ciia nhém khéc: - --25%
= Nop bai dang han: 25%
+ _Tiéu chi chim diém dbi voi mét cau hoi thi vidt:
Tiéu chi chdm diém mot cau hoi Két qua Trong sb
- Chét lugng phén I3p ludn: Phan tich Kha néng dua ra cac 1ap ludn va biéu thirc, phuong trinh hop S0%
duogc Y nghia, co sé phii hop, chinh xac ly doi véi céc ndi dung phin tich.
- Khi nang g dung phan ly thuyét | Co s ly thuyét xéc déng, (g dung dé gidi quyét vin dé cy 40%
dé gidi quyét tinh hudng cu thé thé hop l}'/, c@c tfl:lh todn hop l}'/,' ding don vi; -
- i st e
- Céu triic va hinh thic trinh bay Cic ndi dung tra 104 ¢6 cAu triic hop 1y, trinh bay 10 rang, mach lac 10%

8. N§i dung mdn hoc (dé cwong chi tiét ciia mén hoc):

Chwong 1:  Giéi thiéu
L.1. Bang théng va toc do dit licu
1.2.  Céc wu diém ciia sgi dén quang
1.3. Céc khuyét diém ciia soi din quang
Doc thém: Qué trinh phat trién k¥ thuat thong tin soi din quang
Bai tap
Chwong2:  Sei din quang
2.1. Dinh huéng 4nh séng di theo mét dudng din
2.2, Céc mode trong SDQ chiét suét béc
2.3. SDQ da mode chiét suit bac
2.3.1.  Sémode b
2.3.2.  Phén bb cong suét gitra core va cladding trong SDQ
2.4. Numerical Aperture — NA. Khiu sé
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2.5. SDQ don mode chiét suét bac
2.5.1. Budc song gioi han
2.5.2. Duong kinh mode
—  Doc thém: Mode Field Diameter (MDF)
2.5.3. SDQ don mode chiét sut nhidu bac
2.6. SDQ da mode chiét suat lién tuc
26.1. S6 luong mode: Soi Graded Index
2.62. KhiusdNA
2.6.3. Soi don mode chiét suét lién tuc

2.7. Toém tit
Bai tap

Chuong 3:  Dic tinh cua SDQ
3.1. Gidi thigu
3.2. Suy hao ciia SDQ
3.2.1. HAp thu cua vét liéu
3.2.2. Suy hao do tin xa
32.3. Tinh khong ddng nhét cta giao dién
32.4. Suy hao do Macrobending va Microbending
3.2.5. Do suy hao
3.3. Téan sac anh séng
33.1. Tanséc cht
3.3.2. Téan sic din song
33.3. Tén sc tong trong SDQ don mode
33.4. Dispersion-Adjusted SM Fibers
3.3.5. Tén sic mode
3.3.6. Donviciatan sic
—  Doc thém: D9 tréi rong xung (Pulse-Spreading Approach)
33.7. Tichsd Téc d6xKhoang cach
3.4. Dic tinh phi tuyén ciia SDQ
Poc thém: Effective Area and Effective Length
Bai tap
Chwong 4:  Cép quang thue té
A1 Thiét ké cap — Céc thong sd khéc can khao st
42. San xuét cép quang

Chuwong 5:  Két noi sgi quang
5.1. Mot sb vén dé
5.1.1. VAn dé trung khit
512 Chuan bi cho viée két ndi SDQ
5.2. Han soi quang
53. Kétndico
54. BOkét ndi — Connector
5.5. Bo ghép
Bai tap chuong 4 va chuong 5

Chwong 6:  Ngudn phit va thu quang

6.1. Laser

6.2 Bio dam an toan dbi v6i ngudn laser

6.3. IEC classifications

6.4. LEDs — light emitting diodes

6.5. PIN diodes

6.6. Avalanche diode (also called an avalanche photo diode or APD)
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6.7. Céc thdng sd k thudt ctia photodiode

Vi du: Laser driver va APC

Vi du: Detector

Bai tdp 16n

Chwong 7:  Kiém tra hé thong )

7.1. Kiém tra két ndi biing anh sang kha kién

7.2. Ngubn sdng va may do cong suit

7.3. Cén chinh ;

7.4. May do phan xa quang trong mi€n thoi gian (OTDR)
7.5. Fault locator

Chwong 8:  Thiét ké h¢ théng
8.1. Céng suét du trit
8.1.1.  M&t bai toan
8.1.2. Mot thi du khac
8.2. Bing théng cia SDQ
8.2.1.  Bing thong cia hé théng multimode
8.2.2. Bing thong cua hé théng single mode
Bai tap chuong 7 va chuong 8

Chwong 9: Mang cap SDQ don buée séng
9.1. Network Topology
9.2. Ethernet
9.3. Céc théa thuin trong thiét ké mang
9.3.1.  Du trit cong suét Bus di liéu
9.3.2.  Dai dong cta diu thu trong cdc mang
Doc thém: C4c mang SDQ tiéu chuédn
9.4. Mang FDDI
9.5. SONET/SDH
9.6. ATM va SONET
Bai tap
Chuwong 10: Ghép kénh phin buéc séng
10.1. Giéi thiéu
10.2. Cac loai k§ thuat WDM
10.2.1.  WDM chon budée song
10.2.2. Ky¥ thuat Broadcast-and-Select
10.3. B6 ghép kénh quang
10.3.1. Thiét bi tan séc goc
10.3.2. Céc thiét bi loc
10.4. Ngudn phat quang
10.5. Hiu ting phi tuyén trén dudng truyén WDM
10.6. Céc mang da diém, da buge song
10.6.1.  Cac hé théng truyén din bing rong
10.6.2. Céc mang dinh tuyén buéc song (wavelength-routed)
10.6.3. Mang chuyén mach
10.6.4. Diéu chinh ngudn phat quang
Bai tap

Hinh thitc t6 chire day hoc:
[1]  Hinh thirc t§ chic giang day mén hoc:

7/8




Hinh thiic t& chirc gidng day mon hoc
Noi dung Gid 1én l6p Thue Tu hoc/ Téng cdng
Ly thuyét Bai tip Thao ludn hanh nghién ciu
Chuong 1 2 1 0 4 7
Chuong 2 3 2 ] 8 14
Chuong 3 4 2 0 8 14
Chuong 4 2 1 0 4 7
Chuong 5 2 1 0 4 i)
Chuong 6 2 4 0 10 16
Chuong 7 1 1 1 4 7
Chuong 8 2 2 2 6 12
Chuong 9 3 1 0 6 10
Chwong 10 3 1 1 11
Tong 23 16 5 60 105
[2] K& hoach giang day va hoc tp cu thé:
Tudn | Tiéthoc N6i dung chinh Yeu causinh Hin thitc © iat b
vién chuan bi chirc giang day tham khéo
Tuén 1 3 T Gi6i thiéu hé théng thong tin quang | - Doc trude - Giang - Tailiéutham
Tuan 2 3 - Cép quang (chuong 2) - Giibaitdp - Thio luén khio chinh
Tudn 3 3 — Cép quang (chuong 2 tiép theo) - Chudnbimtsd | - Baitdp - Khi thao
Tuén 4 3 _ Céc dac tinh ctia SDQ (chuong 3) ¥ kién thio ludn lugn, phy
" Tuin5 3 |- Cécdactinh cia SDQ (chuong 3 tiép thue 0l
beo) dung
Tu%"m 6 3 | - Cép quan thuc té (chuong 4 31-12; %:21%1
Tuan i 3 - Kétndi soi quan chuong 5 dinh thém
Tueim 8 3 - Cacn \&n thu phat quang (chuong 6 & céc tai
Tuan 9 3 - Kiém tra gitiaky ligu tham
- Trién khai bai tap 16n — APC Laser khao phu
driver
Tuan 10 3 - System testing (chuong -
Tuén 11 3 _ Thiét ké hé thong (chwong 8)
Tudn 12 3 _ Thiétké hé thong (chuong 8 tiép theo) |
Tuén 13 3 - Mang SQ don bugc song (chuong 9)
Tuan 14 3 - Chuong 9 tiép theo. WDM
(chuong 10
Tuén 15 3 _ Chuong 10 tiép theo. On tép cudi
khoa
10. D3 cwong dwge bién soan va cAp nhit ngay: 16/07/2018
1. Db cwong duge thim dinh va thong qua ngay: 07/08/2018
Giang vién bién soan Trudng Khoa/Ban chuyén mon
(Ky va ghird ho tén) (Ky va ghi 13 ho tén)
f
g

THS. Lé Phudc Lam

TS. Tang Vin To
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