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I. Muyc tiéu dao tao:
1. Muyc tiéu dao tao:
1.1. Thac si tng dung:
1.1.1. Tbng quét:
Dao tao Thac S§ nganh K¥ Thuat Bién Tt - Vién Thong:
- C6 trinh d chuyén mén cao, c6 sy am hiéu sau rong vé k¥ thuat va cong nghé cua linh
vuce Dién Tir - Vién Thong, dap tmg nhu ciu phat trién khoa hoc cong nghé, kinh té xa hoi

va hoi nhap thé gidi cua dat nudc trong giai doan cong nghiép hoa, hién dai hoa.

- C6 kha ning sir dung ngoai ngir chuyén nganh tét va c6 k¥ niang trinh bay cic van dé ky
thuat va viét tai lidu k¥ thuat tét.

- C6 dao dtrc nghé nghiép va tinh chuyén nghiép cao.

1.1.2. Chi tiét:
- C6 kha ning thiét ké va van hanh cac hé thong k§ thuat phirc hop tién tién.
- C6 kha nang phat hién va giai quyét cac van dé ky thuat tot.

- C6 k¥ nang lanh dao va k§ nang mém nhu lam viéc nhom, thuyét phuc, tao anh huong téi
x3 hoi va cong dong.

- Co kién thure vé khoi nghiép va d61 maoi cong nghé.

1.2. Thac si nghién ctru:
1.2.1. Tong quét:

Dao tao Thac S§ nganh K§ Thuat Dién Tt - Vién Thong:
- C6 trinh d6 chuyén mén cao, c6 sy am hiéu sau rong vé ky thuat va cong nghé ciia linh
vuc Dién Tur - Vién Thong, dap tmg nhu cau phat trién khoa hoc cong nghé, kinh té xa hoi

va hoi nhap thé gidi cua dat nudc trong giai doan cong nghiép hoa, hién dai hoa.

- C6 kha ning sir dung ngoai ngir chuyén nganh tét va c6 k¥ ning trinh bay cic vin dé ky
thuat va viét tai liéu ky thuat tot.

- C6 dao dtrc nghé nghiép va tinh chuyén nghiép cao.
1.2.2. Chi tiét:
- C6 kha nang suy nghi, phan tich van dé mot cach doc l1ap va sang tao

- C6 du kién thirc chuyén sau va k¥ nang nghién ctiru dé co6 thé 1anh dao cac nhdém nghién




ctru ¢ cac doanh nghiép, truong dai hoc va vién nghién curu.

- P ning luc dé tiép tuc theo hoc cac chuong trinh dao tao Tién Si va tham gia giang day &
cac trudng Pai hoc, Cao dang.

2. Chuén bj d4u ra CTDT:
2.1. Thac si tng dung:
2.1.1. Vé kién thirc

- Nam ving va 4p dung kién thirc nang cao chuyén nganh Ky thuat Dién ti-Vién thong mot
cach sang tao dé van hanh, thiét ké va phat trién cac hé théng va tmg dung hitu ich phuc vu
xa hoi.

2.1.2. VE k¥ niing:

- C6 kha nang tiép nhan nhanh chong cac nguyén 1y, cac ki thuat va cong nghé moi trong
linh vuc K¥ Thuat Pién tir -Vién thong.

- Phat hién va giai quyét nhitng van dé k¥ thuat phic tap trong thuc tién thudc chuyén
nganh K¥ thuat Pién ta-Vién thong.

- To chirc, danh gia, trién khai, 4p dung 1y thuyét, mot mo hinh méi trong linh vuc Dién tir-
Vién thong vao thuc té.

- Sur dung tot ngoai ngit trong giao tiép va thyc hanh nghé nghiép (theo qui dinh cua truong
DHBK, PHQG TPHCM).

2.1.3. V& thai 3, mirc ty chu va trach nhiém:

- C6 tinh than tu hoc sudt doi va biét cach tu hoc hiéu qua dé lién tuc mo& rong kién thurc
chuyén mon, cap nhat cac kj thust méi va cac nguyén Iy méi trong linh vuc Pién tir-Vién
thong.

2.2. Thac si nghién ctru:
2.2.1. Vé kién thire

- C6 kha nang tiép nhan nhanh chong cac nguyén ly, cac k¥ thuat va cong nghé moi trong
linh vyc K§ Thuat Dién Tt - Vién thong.

- Phat hién va giai quyét nhimg van dé k¥ thuat phirc tap thudc chuyén nganh K§ thuat Bién
tr-Vién thong.

- Thyc hién nghién ctru khoa hoc doc 1ap, c6 dong gbp méi hodc cé két qua mai trong
nghién ctru mot van dé khoa hoc mang tinh thoi sy thudc chuyén nganh Ky thuat bién ta-
Vién thong; viét bai bao khoa hoc va trinh bay bao cao khoa hoc.




- C6 kha ning tham gia giang day, huéng dan dd 4n mon hoc, huéng dan luan vin tot
nghiép & bac Cao dang va Pai hoc thudc chuyén nganh Pién tir - Vién thong.

- Str dung tot ngoai ngit trong nghién ciru, giao tiép va thuc hanh nghé nghiép (theo qui
dinh cua truong PHBK, PHQG TPHCM).

2.2.2. Ve k¥ ning:

- C6 kha nang tiép nhan nhanh chéng cac nguyén 1y, cac ki thuat va cong nghé moi trong
linh vuc K§ Thuat Pién Tt - Vién thong.

- Phat hién va giai quyét nhimng van d¢ k¥ thuat phirc tap thudc chuyén nganh K§ thuat Dién
tr-Vién thong.

- Thyc hién nghién ctru khoa hoc doc 1ap, c6 dong gbp méi hodc cé két qua mai trong
nghién ctru mot van dé khoa hoc mang tinh thoi sy thudc chuyén nganh Ky thuat Dién tua-
Vién thong; viét bai bao khoa hoc va trinh bay bao céo khoa hoc.

- C6 kha niang tham gia giang day, huéng din d6 an mén hoc, hudng dan luan vin tot
nghiép & bac Cao ding va Pai hoc thudc chuyén nganh Pién tir - Vién thong.

- Str dung tot ngoai ngit trong nghién ctru, giao tiép va thyc hanh nghé nghiép (theo qui
dinh cua truong PHBK, PHQG TPHCM).

2.2.3. V& thai @, mirc ty chu va trach nhiém:

- C06 tinh than tu hoc subt doi va biét cach tu hoc hiéu qua dé lién tuc mé& rong kién thirc
chuyén mon, cap nhat cdc nguyén ly méi va k¥ thudt mai trong linh vuc K¥ thuét Dién tu-
Vién thong.

- Thyc hién nghién ctru khoa hoc doc 1ap, dua ra nhitng sang kién quan trong, c6 dong gop
két qua méi trong nghién ctru mot van dé khoa hoc mang tinh thoi su thudc chuyén nganh
K§ thuat Pién ti-Vién thong.

II. Tuyén sinh:
1. Pi tegng tuyén sinh:
P t6t nghiép dai hoc dung nganh hoic nganh gan véi nganh hoic chuyén nganh ding ky
du thi. Danh muc nganh dao tao bac dai hoc co thé tham khao danh muc cép IV bac dai hoc

do Bo GD-DPT ban hanh theo Thong tu s6 14/2010/TT-BGDDT ngay 27.4.2010.

A A
2. Yéu cau:
k A k A A
2.1. V& yéu cau chuyén moén:

- T6t nghiép dai hoc nganh Pién tir-Vién thong.




- Hodc tot nghiép dai hoc nganh gan nganh Pién ta-Vién thong.

2.2. V& yéu cu kha ning:
- C6 kién thirc co ban vé phan tich mach, thiét ké hé thong nhiing, céc hé thong thong tin.
2.3. V& yéu céu kinh nghiém:

- Sinh vién mdi ra truong hodc cac ki su dang cong tac lién quan dén linh vuc Dién ti-Vién
thong.

3. Nganh dung:

Nganh Dién Tt - Vién Thong thudc cac chuwong trinh dao tao Chinh quy, Ky su chat lugng
cao (PFIEV), K¥ su tai nang, Tién tién thuéc Khoa Dién - Pién t, truong PH Bach Khoa
Tp. HCM.

Nganh Pién Tir - Vién Thong thudc cac chuong trinh ddo tao twong duong & cac co s¢ dao
tao trong nudéc nhu DH Quéc té, DPH Khoa Hoc Tu nhién, PH Su Pham K¥ Thuat, bH
Cong Nghi¢p, Hoc Vién Buu Chinh Vién Thong, . . .

Nganh Dién Tt - Vién Thong thudc cac truong dai hoc ¢ khu vuc va thé gioi.
4. Nganh gén:

Cac nganh c6 lién quan dén Dién Tu, Vién Thong thudc céc chuong trinh dao tao cua
truong DH Bach Khoa Tp. HCM va cac co so dao tao khac do Hoi dong nganh quyét dinh.
Mot s6 nganh gan nhu:

Cong nghé thong tin
Vit ly dién tr

Vat ly y sinh

III. Kha ning d4p ng nhu ciu kinh té - x hdi, hoi nhap qudc té cia hoc vién sau khi t6t
nghi¢p:

Hoc vién sau khi tot nghiép chuong trinh Thac s nganh K¥ thuat Dién ta-Vién thong c6
trinh do chuyén moén cao; c6 sy am hiéu sau rong vé k¥ thuat va cong nghé cua linh vuc
Dién ta-Vién Thong, dap tmg nhu cau phat trién Khoa hoc Cong nghé, kinh té xa hoi va hoi
nhap thé gi6i cua dat nudc trong giai doan cong nghiép hoa, hién dai hoa.




Hoc vién c6 kha nang str dung ngoai ngit chuyén nganh tot, c6 kha nang thyc hién nghién
ctru khoa hoc doc 1ap, c6 dong gop mai hoic cé két qua mai trong nghién ciru mot van dé
khoa hoc mang tinh thoi sy thude chuyén nganh K¥ thuat Dién tir - Vién thong; viét bai bao
khoa hoc va trinh bay bao cdo khoa hoc.

IV. Khung chuong trinh dao tao:
1. Chuong trinh ddo tao dinh huéng tmg dung:
Khéi hrgng CTDT (S6 TC)
TT Mboén hoc LT TN BT, TL HK
TC TSté | sbu& | séa&

A [Khéi kién thirc chung 7

1 |Triét hoc 3 45 0 15

2 |Quan Iy va lanh dao 2 30 0 15 2

3 DPo6i méi sang tao & Khoi nghiép 2 30 0 15 2
B [Khéi kién thirc bd sung 15

4 Mach dién tir thong tin 3 45 0 15 1

5 K¥ thuat siéu cao tan 3 45 0 15 1

6  |Thiét ké hé thong nhing 3 45 0 15 1

7 |K¥ thuat hé thong vién thong 3 45 0 15 1

8  |Xtrly sb tin hiéu 3 45 0 15 1
C  |Khéi kién thirc bét bude 15

9  |Hé thong thong tin nang cao 3 45 0 15 1
10 [Xu 1y s6 tin hiéu nang cao 3 45 0 15 1
11 |Mach tich hop siéu cao tan 3 45 0 15 1
12 |Thiét ké vi mach 3 45 0 15 1
13 |Thiét ké hé thong nhiing ning cao 3 45 0 15 1
D Khéi kién thirc ty chon 12

14 |Tin hiéu va anh y sinh 3 45 0 15 2
15 |Xir ly anh va video 3 45 0 15 2
16  |Thi gidc may tinh 3 45 0 15 2
17  |Phuong phép t6i wu va tmg dung 3 45 0 15 2
18  |Thong tin vo tuyén 3 45 0 15 2
19  |Thong tin sgi quang 3 45 0 15 2
20  |Théng tin s6 3 45 0 15 2
21 |Thiét ké vi mach cao tan 3 45 0 15 2
22 |Thiét ké vi mach twong tu nang cao 3 45 0 15 2
23 |Phan tich va thiét ké anten 3 45 0 15 2
24 |Mang cam bién vo tuyén 3 45 0 45 2
25  |Mang thong tin dit li¢u 3 45 0 15 2
26 Mat ma hoa va an ninh mang 3 45 0 15 2
27  |Thiét ké vi mach sb nang cao 3 45 0 15 2
28  |Lap trinh hé théng nhing nang cao 3 45 0 15 2
29  |Thiét ké vi xir Iy 3 45 0 15 2
30  |Thiét ké hé thdng trén chip 3 45 0 15 2
31  |Thiét ké phan cting str dung HDL 3 45 0 15 2
32 |Quy trinh san xuat IC va MEMS 3 45 0 15 2




Khéi hegng CTDT (S6 TC)

TT Mon hoc LT TN BT, TL HK
e S6 tiét S6 tiét S6 tiét
33 |Thiét ké hé thong vi co dién tir MEMS 45 0 15 2
34 |Thiét bi dién tir y sinh 45 0 15 2
3 Sgnljgoc may tinh: Giai thuat va thiét ké phan 3 45 0 s 5
Hoc vién dugc chon 6 TC m6n hoc tur chon
ngoai chuong trinh dao tao véi sy dong ¥ cuia <=6 3
GV huéng dan va Khoa quén Iy nganh
E Luén vin thac si 11
36 Luéan van thac si 10 0 0 0 3
TONG CONG 60
2. Chuong trinh dao tao nghién ciru:
Khéi lugng CTDT (S6 TC)
TT Mboén hoc LT TN BT, TL HK
TC TSak | séab | sbaét
A Khéi kién thirc chung 6
1 |Triét hoc 3 45 0 15
2 Phuong phap nghién ctru khoa hoc nang cao 3 30 0 30
B |Khéi kién thirc b sung 15
3 Mach dién tir thong tin 3 45 0 15 1
4 |K§ thuat siéu cao tin 3 45 0 15 1
5 |Thiét ké hé thong nhung 3 45 0 15 1
6  |K§y thuat hé théng vién thong 3 45 0 15 1
7 |Xuly sb tin hiéu 3 45 0 15 1
Kh,("ii kién thirc chuyén m6n
C Doi vé{ ,kh,é,i kién t]u?c chuyén mén: chon 9 9
TC khoi kién thirc bat budc va tir chon theo
chuong trinh gidng day
D Luén van thac si va Bao cdo khoa hoc 30
TONG CONG 60




Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Khoa hoc tng dung

Khoa/Bd mén quan Iy MH: B mon Ly ludn Chinh tri Pé cuong mon hoc Sau dai hoc
TRIET HQC
(PHILOSOPHY)
M3 sé6 MH: 125900

Sé tin chi: Te (LT.BT&TH.Ty Hoc): 3 TCHP:
Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15

Qud trinh va thao 5o, 10% téng sb diém MH

luan trén 16p:
Banh gid: Kiem tra gitra ky 30% 30% tong sb diém MH

(lam ti€u luan):

Thi cubi ky: 60% 60% tong s6 diém MH

- Moén tién quyét:

- Mo6n hoc truédce:

- M6n song hanh:

- CTPT nganh: K§ Thuat Vién Thong
- M2 nganh: 60520208

- Ghi chu khac:

1. Muc tiéu mo6n hoc:

- Bdi dudng tu duy triét hoc, rén luyén thé gi6i quan va phwong phap luan triét hoc cho hoc vién cao hoc
trong viéc nhan thirc va nghién ctru cac dbi tuong thudc linh vuc khoa hoc tu nhién va cong nghé.

- Cling c¢6 nhan thic co sé 1y luan triét hoc cua duong 16i cach mang Viét Nam, dac biét 1a chién lugc
phat trién khoa hoc — cong nghé Viét Nam.

- Foster and improve philosophical thinking, strengthen the worldview and philosophical methodology
for post-graduate students regarding his/her perception and study of subjects in the field of natural
sciences and technology.

- Strengthen the perception of the philosophical basis of the revolutionary Platform of Vietnam,
especially the strategy of Vietnam's science and technology development.

2. Nb6i dung tém tit mén hoc:
Mon hoc ¢6 4 chuyén dé:

- Chuong I gdbm cac ndi dung vé dic trung cia triét hoc phuong Tay, triét hoc phuong Pong (trong d6 ¢6
tu tudng triét hoc Viét Nam & mirc gian lugc nhét) va triét hoc Mac.

- Chuong 2 gdm cac ndi dung nang cao vé triet hoc Mac-Lénin trong giai doan hi¢n nay va vai tro thé
gid1 quan, phuong phép luan cua no.




- Chuong 3 di sau hon vao quan hé twong hd gitra triét hoc vai cac khoa hoc, 1am 13 vai tro thé giéi quan
va phuong phap luan cua triét hoc ddi v6i su phat trién khoa hoc va d6i véi viéc nhéan thic, giang day va
nghién ctru céc ddi tugng thudc linh vuc khoa hoc tu nhién va cong nghé.

- Chuong 4 phan tich nhitng van d¢ vé vai tro cua céac khoa hoc doi véi doi song xa hoi.

- Chapter I contains the typical content of Western philosophy, Eastern philosophy (including
Vietnamese philosophy at its most irreducible level) and Marxist philosophy.

- Chapter 2 introduces advanced contents of Marxist-Leninist philosophy in the current period of time
and its role applying to worldview and methodology.

- Chapter 3 delves deeper into the interrelationship between philosophy and science, clarifying the role of
the worldview and methodology of philosophy in the development of science as well as to the human
cognitive, Teaching and Studying in the field of natural sciences and technology.

- Chapter 4 analyzes the problems of the role of science in social life.
3. Tai li€u hoc tap:
3.1. Sach, Gido trinh chinh:

3.1.1. Bo Gigo duc va Dao tao, Gido trinh triét hoc (dung cho khéi khong chuyén nganh triét hoc trinh do
dao tao thac si, tién si cac nganh khoa hoc tu nhién, cong nghé), Nxb. Chinh tri Quéc gia, Hi Noi, 2015.

3.1.2. Bb Gi4o duc va Pao tao, Triét hoc (dung cho nghién ctru sinh va hoc vién cao hoc khong thude
chuyén nganh triét hoc), 3 tap. Nxb. Chinh tri quoc gia, Ha Noi, 2003.

3.2. S4ch tham khdo:
3.2.1. B Gido duc va Pao tao Gido trinh Triét hoc Méac-Lénin, Nxb. Chinh tri qudc gia, Ha Noi, 2006.
3.2.2. Doan Chinh (Chu bién), Dai cuong Lich str Triét hoc phuong Doéng co dai, Nxb. Gigo duc, 1994.

3.2.3. Doan Chinh, Truong Van Chung, Nguyén Thé Nghia, Vil Tinh, Pai cuong Triét hoc Trung Qudc,
Nxb. Thanh Nién, 2002.

3.2.4. Doan Chinh, Pinh Ngoc Thach, Triét hoc trung c6 Tiy Au, Pai hoc Khoa hoc X3 hoi va Nhén van,
Tp. H6 Chi Minh, 1997.

3.2.5. Dodn Chinh (Chu bién), Lich sir Tur tuong Triét hoc Viét Nam, Nxb. Chinh tri qubc gia, Ha Noi,
2013.

3.2.6. Luu Phong Pong, Giao trinh hudng t6i thé ky XXI — Triét hoc phuwong Tay hién dai, Nxb. Ly luan
chinh tri, Ha N6i, Lé Khanh Truong dich, 2004.

3.2.7. Tran Van Giau, Triét hoc va tu tuong, Nxb. Tp. H6 Chi Minh, 1988.




3.2.8. Tran Vin Giau, Thanh cong ciia Chii nghia Mac — Lénin, tu tuéng H6 Chi Minh, Nxb. Tp. H6 Chi
Minh, 1993.

3.2.9. J. K. Melvil, Cdc con duong cua triét hoc phuong Tay hién dai, bién dich: BDinh Ngoc Thach, Pham
Pinh Nghi¢m, Nxb. Gido duc, Ha Noi, 1997.

3.2.10. Nguyén Lang, Viét Nam Phat gido sir ludn, Toan tap, Nxb. Van hoc, 2014.
3.2.11. V1. Lénin, Toan tip, Nxb. Tién bo, Matxcova, 1981.

3.2.12. C.Mac — Ph.Angghen, Toan tip, Nxb. CTQG, 2004.13. Ho Chi Minh, Toan tap, Nxb. Chinh tri
qudc gia, Ha Noi, 2000.

3.2.14. Nguyén Hitu Vui, Lich sir triét hoc. Nxb. Chinh tri quéc gia, 2004.

3.2.15. Van kién cac ky Dai hoi va Nghi quyét Hoi nghi Trung wong ciia Pang Cong san Viét Nam (theo
huéng dan clia gidng vién).

3.2.16. Lich st chu nghia Mac, 4 tap, Nxb. CTQG, 2004.
3.2.17. Binh Ngoc Thach, Triét hoc Hy Lap ¢d dai, Nxb. Chinh tri quéc gia, Ha Noi, 1999.
3.2.18. L& Canh Pai, Mot s6 pham tru triét hoc co ban ctia ty nhién, Nxb. Thanh phd Ho Chi Minh 2001.

3.2.19. Nicolai Vitkowski(Chu bién), Thuc trang khoa hoc va k¥ thudt, Nxb. Khoa hoc xa hoi, Ha Noi
1996

4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:

4.1. Vé kién thizc:

- Trinh bay duoc ndi dung kién thirc tong quat vé lich sir tu twong triét hoc nodi chung va vé lich sir triét
hoc Mac — Lé nin néi riéng.

- Phan tich dugc nhiing van dé co ban cua triét hoc; su van dong va phat trién mot cach duy vat bién
ching cua thé giéi; mbi quan hé giira triét hoc va cac khoa hoc, vé vai trd dan dudng cua phuong phap
luén triét hoc d6i véi nha khoa hoc hién dai, vé vai tro cta khoa hoc — cong nghé trong su phat trién cua
x4 hoi.

- Hiéu rd sy van dung chu nghia duy vat bién chiing va chu nghia duy vét lich st vao hoat dong thuc tién

va hoat dong nhan thirc cua con nguoi.

- Danh gia dugc gia tri, han ché cua céc trao luu tu tudng triét hoc, vai trd cua triét hoc Méac — Lé nin
trong giai doan hién nay dbi voi sy phat trién cua cac khoa hoc va khoa hoc — cong nghé, nhitng thanh tuu
va han ché ctia nén khoa hoc — cong nghé Viét Nam tir d6 dua ra dugc nhitng phuong hudng va giai phap
phu hop.

4.2. Vé ky ning:
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- Hinh thanh dugc thé gidi quan duy vat bién ching va phuong phap luan bién ching duy vat cho ngudi
hoc trong qua trinh tiép c4n cac khoa hoc chuyén nganh.

- Rén luyén ning lyc tu duy doc 1ap trong nghién ctru, phat hién va giai quyét van dé lién quan dén
chuyén nganh dao tao mdt cach khoa hoc.

- C6 ky nang 1am viéc c4 nhan, 1am viéc nhém va trinh bay két qua nghién ciru

- Xac lap nhan sinh quan cong san chi nghia dé c6 thé dinh hudng dung dén con dudng di 1én chi nghia
xa hoi & Viét Nam.

- Van dung kién thtrc d3 hoc dé chii dong, tich cuc giai quyét nhitng van dé chinh tri, kinh té, van hoa, x4
hoéi theo duong 161, chinh sach, phép luat cua Pang va Nha nudec.

4.3. Vé théi do:

- Gilr viirng va kién dinh ly tuéng ddc 1ap dan tde g:fln lién vé6i chu nghia xa hoi, tin tuong vao sy lanh dao
ctia Pang ddi v6i cach mang Viét Nam.

- Quyét tim phin d4u thuc hién dudng 16i cach mang ciia Pang.

- Co thai do nghiém tuc trong hoc tap va nghién ctru khoa hoc, ty rén luyén ban than trd thanh nguoi co
phém chét chinh trj va dao dtrc tot, co trinh do chuyén mon nghiép vu dap tng yéu cu cong nghiép hoa,
hién dai hoa dat nudc.

4.1. About the knowledge:

- Present the content of general knowledge about the history of philosophical thought in general and the
history of Marxist-Leninist philosophy in specific.

- Analyze the basics of philosophy; The movement and development of the dialectical materialist way of
the world; The relationship between philosophy and science, the guiding role of philosophical
methodology for modern scientists, the role of science and technology in the development of society.

- Understand the application of dialectical materialism and historical materialism in the practical activity
and cognitive activity of human being.

- Evaluate the value and limitation of philosophical ideas, the role of Marxist-Leninist philosophy in the
current period for the development of science and technology. The achievements and limitations of
Vietnam's science and technology to give out appropriate solutions.

4.2. About the skills:

- Practice the independent thinking capacity in the research, the capacity in discovering and settling a
problem

- Apply the knowledge perceived to be actively aware of the political, economical, cultural affairs as per
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the policies, law of the Party and the Government

- Having individual and group work skills and present the research results
4.3. About the manner:

- Have trust in the leadership of the Party to Vietnam revolution

- Determined in making efforts to implement the Party Revolution policy

- Having serious manner in study and doing research, self practice to become a person with good political
virtue and morality, having good professional skills

5. Hudng dfn cach hoc - chi tiét cach d4nh gid mén hoc:
5.1. Hiréng dén c4ch hoc:
- Nghe giang vién gidi thi¢u chuong trinh va cac ndi dung co ban cia mon hoc.

- Boc gido trinh, tai liéu tham khéo theo cac chu dé€, cau hdi va tham gia thdo luan trén gidng duong co su
hudng dan cua giang vién.

- Nghién ctru viét 01 tiéu luan theo hudng din ciia giang vién va can bo tro giang
- Tham dy bai thi két thic mén hoc.
- Tham gia it nhat 80% s gid hoat dong trén 16p.

- Tham gia cac budi thao luan (dé céng nhin diém kiém tra giita ky, hoc vién phai tham gia it nhat 2/3
trong tong so cac buéi thio Iuan).

- Viét tieu luan (dua vao cdc noi dung duoc dinh hudng trong dé cuong dé chon dé tai, co sur hudng dan
cua gidng vién va can b9 tro gidng).

Hoc vién ndp vao ngay thi cudi ky.

5.2. Chi tiét d4nh gi4 mén hoc:

STT Nbi dung kiém tra d4nh gia Trong s6
1 [Kiém tra, danh gia thuong xuyén: qua trinh hoc va tham gia théo luan 10%
Kiém tra giita ky (viét tiéu luan) 30%
3 |Thi két thiic mén hoc (tu luan, khong st dung tai li¢u, loai hinh dé thi mo) 60%

12



5.1. How to learn effectively:
- Listen to lecturers introduce the program and the basic content of the subject.

- Read textbooks, reference materials on topics, questions and participate in discussions in class under
lecturers’ guidance

- Conduct one essay as instructed by lecturer and lecturer assistant.
- Finish Final Examination
- Attend at least 80% of total class time

- Participate in discussions (to recognize midterm test scores, participants must attend at least 2/3 of the
total number of discussions)

- Write essay (based on the content oriented in the outline to select the topic, with the guidance of the
lecturer and lecturer assistant).

Student submits on final exam day.
5.2. Test:
- Regular Tests : Attendance Check, Discussion, Individual assignment: 10%

- Mid-term Tests: Writing essay (based on the content given out for topic selection by lecturer and under
lecturer’s guidance or supervision: 30%

- Final Exam: constructed-response Examination (Use of materials is forbidden on open questions) (Time
: 90 minutes): 60%.

- Listen to lecturers introduce the program and the basic content of the subject.

- Read textbooks, reference materials on topics, questions and participate in discussions in class under
lecturers’ guidance

- Conduct one essay as instructed by lecturer and lecturer assistant.
- Finish Final Examination
- Attend at least 80% of total class time

6. N6i dung chi tiét:

13



Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Chuong 1: KHAI LUAN VE

1. Triét hoc 13 gi.

1.1. Triét hoc va doi tuong cua
no.

1.2. Céc loai hinh triét hoc co
ban.

2. Triét hoc phwong Péng va

1. Bo Giao duc va Dao tao,
Gido trinh triét hoc (dung cho
khdi khong chuyén nganh triét
hoc trinh d0 dao tao thac si,
tién si cac nganh khoa hoc tu

1 p triét hoc phuong Tay nhién, cong ngh¢), Nxb.
TRIET HOC 2.1. Triét hoc phuong Dong. Chinh tri Quéc gia, Ha Noi,
- bic thu lich st triét hoc 2015.
phuong Dong. 2. Doan Chinh (Chu bién),
- Mot s6 tu tudng triét hoc Dai cuong Lich str Triét hoc
phuong Dong tiéu biéu: Triét | phuong Péng co6 dai, Nxb.
hoc An D9 c6 dai. Giéo duc, 1994.
3. Doan Chinh, Truong Van
Chung, Nguyén Thé Nghia,
Vi Tinh, Pai cuong Triét hoc
Trung Quéc, Nxb. Thanh
Nién, 2002.
.5 . 5.Doan Chinh (Chu
) Chut?ng 1: KHAI LUAN VE _Z.éigj[nhe(fcll? nﬂf’ UI?:) i fg I(;i i(tt) bién), Lich sir Tur tuong Triét
TRIET HQC 1oc HTUng i nr | hoc Viét Nam, Nxb. Chinh tri
- Tu tuong triét hoc Viét Nam. L. A
quoc gia, Ha Noi1, 2013.
10. Nguyén Lang, Viét Nam
Phit gido sir [uan, Toan tap,
Nxb. Van hoc, 2014.
14. Nguyén Hiru Vui, Lich sir
triét hoc. Nxb. CTQG, 2004.
4. Doan Chinh, Binh Ngoc
Thach, Triét hoc trung co Tay
Au, Pai hoc Khoa hgc Xa hoi
2.2. Triét hoc pb;romg Tay. K/?illjlil aln 9\9/2;11’ Tp. HO Chi
| Dacthucuawiethoe phuong )\ "\ a0 Hiy Vi, Lich sir
3 Chuong 1: KHAILUAN VE Tay. triét hoc. Nxb. Chinh tri qudc

TRIET HQC

- Mot 6 tu tudng triét hoc
phuong Tay ti€u biéu:
Triét hoc Hy Lap co dai.

gia, Ha No6i, 2004.

17. Binh Ngoc Thach, Triét
hoc Hy Lap c6 dai, Nxb.
Chinh tri quéc gia, Ha Noi,
1999.

14



Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Chuong 1: KHAI LUAN VE

2.2. Triét hoc phrong Téy (tt)
- Triét hoc Phuc Hung — Khai
sang.

6. Luu Phong Pong, Gido
trinh hudng tdi thé ky XXI —
Triét hoc phirong Tay hién
dai, Nxb. Ly luén chinh tri, Ha

* | TRIET HOC - Triét hoe o dién Ditc. Do L Khinh Truong dich,
;li“;et hoc phuong Tay dwong 14./Nguyén Hiru Vui, Lich sir
o triét hoc. Nxb. Chinh tri quoc
gia, 2004.
1. BO Giao duc va Pao tao,
1. Sy ra ddi cta triét hoc Mac- | Gido trinh triét hoc (ding cho
Lénin. khdi khong chuyén nganh triét
- Piéu kién kinh té - xa hoi hoc trinh d6 dao tao thac si,
- Ngudn gbc 1y luan tién si cac nganh khoa hoc tur
Chuong 2: TRIET HOC MAC _|° fl:’ién dé kl}oa hoc tu nhién cua nhi’én, cc?ng righé), NX‘b. N
5 LENIN triét hQ(; M‘aC N Chinh tri Quoc gia, Hd Noi,
- Sy xuat hién va nhirng giai 2015.
doan chu yéu cua triét hoc Mac- |2. B Gigo duc va Pao tao,
Lénin Triét hoc (dung cho nghién
- Pbi tuong va dac diém chu ctru sinh va hoc vién cao hoc
yéu cuia triét hoc Mac-Lénin khong thudc chuyén nganh
triét hpc), 3 tap. Nxb. Chinh
! BYQS R e VD i,
Gido trinh triét hoc (ding cho
2. Chui nghia duy vét bién khdi khong chuyén nganh triét
ching hoc trinh d§ dao tao thac si,
- Hai nguyén 1y co ban ctia phép |tién si cac nganh khoa hoc tur
bién chung duy vat. nhién, cong ngh¢), Nxb.
6 Chuwong 2: TRIET HQC MAC —|Nguyén 1y mdi lién hé phé bién. |Chinh tri Qudc gia, Ha Noi,

LENIN

Nguyén 1y vé su phat trién.

- Céc cap pham tru co ban cua
phép bién chung duy vat

- Céc quy luat co ban cta phép
bién chung duy vat

2015.

2. Bo Giao duc va Pao tao,
Triét hoc (dung cho nghién
ctru sinh va hoc vién cao hoc
khong thudc chuyén nganh
triét hoc), 3 tap. Nxb. Chinh
tri qudc gia, Ha Noi, 2003.
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Chuong 2: TRIET HQC MAC -

3. Chui nghia duy vét lich st

- Hoc thuyét vé hinh thai kinh té
- x4 hoi va y nghia ctia cach tiép
can Hinh thai trong nhan thirc

1. Bo Giao duc va Dao tao,
Gido trinh triét hoc (dung cho
khdi khong chuyén nganh triét
hoc trinh d0 dao tao thac si,
tién si cac nganh khoa hoc tu
nhién, cong nghé¢), Nxb.
Chinh tri Quéc gia, Ha Noi,

7 |LENIN sy pht tridn x& hot 2015.

- Mbi quan hé bién chiing gitta |2. Bo Gido duc va Pao tao,

quan hé san xuét va luc lugng | Triét hoc (dung cho nghién

san xuét ctru sinh va hoc vién cao hoc
khong thugc chuyén nganh
triét hoc), 3 tap. Nxb. Chinh
tri quéc gia, Ha Noi, 2003.
1. BO Giao duc va Pao tao,
Gido trinh triét hoc (dung cho
khdi khong chuyén nganh triét

3. (tt) hoc trinh d6 dao tao thac si,

- Mbi quan hé bién chimg gitra tién si cac nganh khoa hoc tu

Chuong 2: TRIET HOC MAC — co sO ha féng va kién tric nhi’én, cc?ng righé), NX‘b. N
8 LENIN thlI(')”l’.lg tang . ' Chinh tri Quoc gia, Hd Noi,

- Mo6i quan hé bién ching gitta [2015.

ton tai xa hoi va y thue XH 2. B6 Giao duc va Dao tao,

- Tién bd x4 hoi Triét hoc (dung cho nghién
ctru sinh va hoc vién cao hoc
khong thudc chuyén nganh
triét hpc), 3 tap. Nxb. Chinh
1 8% 8k e P b,
Gido trinh triét hoc (ding cho

4. Triét hoc M4c-Lénin trong  |khdi khong chuyén nganh triét

giai doan hi¢n nay hoc trinh d§ dao tao thac si,

- Nhiing bién d6i cta thoi dai  [tién si cac nganh khoa hoc tu

- Vai tro cua triét hoc Mac- nhién, cong nghé), Nxb.

. < Lénin Chinh tri Quoc gia, Ha Noi,
9 Chuong 2: TRIET HOC MAC - - Triét hoc Méc-Lénin trong 2015.

LENIN

diéu kién toan cau hoa va kinh
té thi truong

- Triét hoc Méc-Lénin véi su
nghi¢p xay dung chu nghia xa
hoi ¢ Viét Nam

2. Bo Giao duc va Pao tao,
Triét hoc (dung cho nghién
ctru sinh va hoc vién cao hoc
khong thudc chuyén nganh
triét hoc), 3 tap. Nxb. Chinh
tri qudc gia, Ha Noi, 2003.
16. Lich str chu nghia Mac, 4

tap, Nxb. CTQG, 2004.
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

10

Chuong 3: MOI QUAN HE
GIUA TRIET HQC VA CAC
KHOA HOC

1. Mbi quan hé giita khoa hoc
véi triét hoc

- Triét hoc khong ton tai tach
roi doi séng khoa hoc va doi
sdng thyc tién

- Y nghia ctia phat minh khoa
hoc ddi véi triét hoc

1. Bo Giao duc va Dao tao,
Gido trinh triét hoc (dung cho
khdi khong chuyén nganh triét
hoc trinh d0 dao tao thac si,
tién si cac nganh khoa hoc tu
nhién, cong nghé¢), Nxb.
Chinh tri Quéc gia, Ha Noi,
2015.

18. Lé Canh Dai, Mot s6
pham tru triét hoc co ban cia
tuy nhién, Nxb. Thanh ph6 HO

11

Chuong 3: MOI QUAN HE
GITUA TRIET HQC VA CAC
KHOA HOC

2. Vai tro thé giéi quan va
phuong phép luan ciia triét hoc
d6i véi sy phat trién khoa hoc

- Thé gi6i quan va phuong phap
luan

CE%MG]Q(;QQJ: ‘va Pao tao,
Gido trinh triét hoc (dung cho
khdi khong chuyén nganh triét
hoc trinh d6 dao tao thac si,
tién si cac nganh khoa hoc tu
nhién, cong ngh¢), Nxb.
Chinh tr1 Quéc gia, Ha Noi,
2015.

18. L& Canh Dai, Mot s6
pham tru triét hoc co ban ctua
tur nhién, Nxb. Thanh phé Ho
Chi Minh 2001.

12

Chuong 3: MOI QUAN HE
GITUA TRIET HQC VA CAC
KHOA HQOC

Théo luin vé mbi quan hé giita
triét hoc va c4c khoa hoc

1. B6 Giao duc va Pao tao,
Gido trinh triét hoc (ding cho
khéi khéng chuyén nganh triét
hoc trinh d6 dao tao thac si,
tién si cac nganh khoa hoc tu
nhién, cong ngh¢), Nxb.
Chinh tri Qubc gia, Ha Noi,
2015.

18. Lé Canh Dai, Mot s6
pham tru triét hoc co ban cua
tur nhién, Nxb. Thanh phé Ho

13

Chuong 4: VAI TRO CUA
KHOA HOC - CONG NGHE
TRONG SU PHAT TRIEN XA
HOI

1. Y thirc khoa hoc

- Khoa hoc va sy ra doi va phat
trién cua né

- Cac loai hinh khoa hoc chu
yéu

?hBM(*ﬁQ(gﬁ% ‘va Pao tao,

Gido trinh triét hoc (ding cho
khéi khéng chuyén nganh triét
hoc trinh d6 dao tao thac si,
tién si cac nganh khoa hoc tu
nhién, cong ngh¢), Nxb.
Chinh tri Qubc gia, Ha Noi,
2015.

19. Nicolai Vitkowski(Chu
bién), Thuc trang khoa hoc va
ky thuat, Nxb. Khoa hoc xa

ho1, Ha No1 1996
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

2. Khoa hoc cong nghé - dong

1. Bo Giao duc va Dao tao,
Gido trinh triét hoc (dung cho
khdi khong chuyén nganh triét
hoc trinh d0 dao tao thac si,

Chuong 4: VAITRO CUA  |lyc ctia sy phét trién XH & o cac neanh khoa hoo
14 KHOA HOC - CONG NQHE - Cach mang khoa hoc — cong nhidn. 6 g hé), Nxb T
TRONG SU PHAT TRIEN XA |nghé o, cong nehe), Wxo.
A R n an Chinh tri Quoc gia, Hd Noi,
HOI - Khoa hoc - cong qngh@: dong 2015

Iy cua sy phit trién x3 hoi 19. Nicolai Vitkowski(Chi
bién), Thyuc trang khoa hoc va
k¥ thuat, Nxb. Khoa hoc xa
11‘?’135%}39 ld]t,19(:9\§a Pao tao,
Gido trinh triét hoc (dung cho
khdi khong chuyén nganh triét

3. Khoa hgc - cong ngh¢ & Vi€t |hoc trinh d9 dao tao thac si,

Chuong 4: VAI TRO CUA Nam tién si cac nganh khoa hoc tur

15 KHOA HOQC - CONG NgiHE - Khoa hoc - cong nghé ¢ Viét |nhién, cong qghé), Nxb.
TRONG SU PHAT TRIEN XA |Nam Chinh tri Quoc gia, Ha Noi,
HOI - Chién luoc phat trién khoa hoc [2015.

- cong ngh¢ ¢ Viét Nam 19. Nicolai Vitkowski(Chu
bién), Thyuc trang khoa hoc va
k¥ thuat, Nxb. Khoa hoc xa
hoi, Ha Noi 1996

1. Lich su tu tudng triét hoc An

Do ¢b dai.

2.Lich st tu tuong triét hoc

Trung Hoa cb dai.

3.Tu tudng triét hoc Viét Nam

4.Tu tudng triét hoc Ho Chi

Minh.

5.Lich sir triét hoc phuong Tay.

6.Chu nghia duy vat bi¢n chirng

7.Chua nghia duy vat lich st

8.Qué trinh hinh thanh va phat

MOT SO NOI DUNG PINH gl;n. f:lﬁ trl;j[l,loc Ili/{a(f ~ Leénin. Xem danh muc tai liéu tham
HUGNG VIET TIEU LUAN | ;. ['cthoc Mac - Lenintrong .

giai doan hi¢n nay.

10.Vai tro ctia thé giéi quan va
phuong phap luan cua triét hoc
ddi voi su phat trién khoa hoc.
11.Vai tro ctua khoa hoc - cong
nghé trong sy phat trién cua xa
hoi

12.Thanh tuu va han ché cua
nén khoa hoc cong nghé Viét
Nam
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7. Gidng vién tham gia gidng day:
CBGD chinh:
CBGD tham gia:

TS. Nguyén Thi Minh Huong

PGS.TS Vii Van Gau
TS. Ha Trong Tha

TS. An Thi Ngoc Trinh
TS. Lé Btrc Son
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Phong Dao tao Sau dai hoc
Khoa/Bd mén quan Iy MH: Phong Pao tao Sau dai hoc Dé cuong mon hoc Sau dai hoc

QUANLY VA LANH PAO
(LEADERSHIP AND MANAGEMENT)

Mi sé MH: 505906

Sé tin chi: Tc (LT.BT&TH.Tyu Hoc): 2 TCHP:

Sb tiét -Téong: 45 LT: 30 BT: 0 TH: 0 DA: BTL/TL: 15
Tiéu luan: 80%

Dbanh gia: ,
Thi cudi ky: 20%

- Mén tién quyét:

- Mo6n hoc truéce:

- Mon song hanh:

- CTDT nganh: K§¥ Thuat Vién Thong
- Ma nganh: 60520208

- Ghi chu khac:

1. Muyc tiéu mé6n hoc:

G161 thi€u cho sinh vién nhitng kién thirc co ban vé 1anh dao va quan ly

Gidi thiéu sinh vién phuong phép tiép can phat trién va Gmg dung cac nguyén tic co ban dé hoach dinh
chién lugc, ra quyét dinh chién luoc va giam sat viéc trién khai chién lugc.

Huan luyén sinh vién nhiing kién thue, k¥ nang va cong cu dé phan tich, danh gia va ra quyét dinh lién
quan to chure, con nguoi, dong vién, thic day nhan vién tich cuc, hai long.

Cung cap cho SV nhitng phwong hudng dé tu phat trién ning luc ldnh dao/quan 1y thich hop vdi tinh chit
cua don vi va ca nhan.

Mot phan khong thé thiéu cua hoc tap sudt doi.

2. N6i dung t6m tit mén hoc:
Mon hoc duge thiét ké thanh 4 phan.

Phan dau tién trinh bay cac khai niém co ban vé lanh dao/quan 1y; bao gdm: vai trd cua nha linh
dao/quén 1y, cac phong céc lanh dao, cac tinh chat va 1§ ning quan trong can thiét cho linh dao.

Phan hai tap trung vao cac cong cu (tool) thuong dung dé 1anh dao: tim nhin, chién lugc, ra quyét dinh,
quén 1y su thay doi (change management), danh gia thanh qua (perfomance) ctia don vi, quan Iy xung dot
(conflict management)

Phan ba huéng din SV phat trién va hoan thién cac mbi quan hé ngudi-ngudi (inter-personal), dong vién
khich 1€ nhan vién.
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Phan bbn giup SV 1ap ké hoach hanh dong (action plan) dé phat trién c4 nhén tré thanh nha ldnh dao/quan
1y hi€u qué cho don vi ciia minh.

3. Tai li¢u hoc tép:

[1] Critical Thinking Skills. Developping Efective Analysis and Arguments. S. Cottrell. Palgrave
McMillan. 2011.

[2] Critical Thinking Tools. Paul R. and L. Elder. FT Press 2013

[3] Leadership —Theory and Practice. Peter G. Northouse. 6" edition. Sage Publication 2014,

[4] Cases in Leadership. W. Glenn Rowe and Laura Guerrero. 3" edition. Sage Publication 2013.
[5] Management Principles. M. Carpenter. 2012. [http://2012books.lardbucket.org/]

[6] John Aidar Handbook of Management and Leadership. N. Thomas (ed.). Thorogood. London.
2004.

[7] Armstrong’s Handbook of Management and Leadership. A Guide to Managing for Results. M.
Armstrong. Kogan Page. London and Philadelphia. 2™ edition 2009.

[8] 100 Ways to Motivate Others. Chandler S. and S. Richardson. Career Press. Franklin Lakes.
NIJ. 2008.

[9] K§ Nguyén Méi cua Quan Tri. Ban Dich tir: New Era of Management. R. L. Daft. 11" edition.
NXB Hong Pirc. 2016.

[10] Emotional Intelligence. D. Goleman. 26™ Edition. Goltham. 2006
Séach tham khao/References
[1] On Managing People — Harvard Business Review 2011.
[2] Tro thanh nha lanh dao trong 100 ngay. Ban dich cua Bui Thanh Chau (tir nguyén tac:

Leadership in 100 days: A systematic self-coaching workbook ctiia Thomas D. Zweifel 2010). Dai
hoc Hoa Sen 2014.

Sau khi hoan tat mon hoc nay, sinh vién cé thé thyc hién:

1. Giai thich dugc sy khéc biét gitra 1anh dao va quan ly

2. Phan tich dugc céc nang luc lanh dao/quan ly can thiét thich hop cho cac bdi canh, tinh chat cua
duon vi va tinh trang phat trién cta cac loai don vi khac nhau.

3. Ap dung dung dugc nhimng nhitng cong cu va phuong phap phd bién ding cho lanh dao/quan Iy cip
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cao, tap trung vao hoach dinh chién lugc vara quyét dinh chién luoc.

4. Ap dung dugc cac phuong thire dé cai tién cac moi quan hé trong don vi chu yéu 1a moi quan hé
nguoi-nguoi.

5. Thiét ké duoc mot ké hoach tu phat trién nang luc lanh dao/quan 1y cho ca nhan bét dau tir nguyén
tac lanh dao tir giita.

5 Huéng din cich hoc - chi tiét cach d4nh gid mon hoc:

- Cach danh gia: 100% tir mot tiéu lun, chia ra 1am 4 ky, tuong ung véi 4 phﬁn (20, 20, 20 va 40%), nhu
vay trong tim cua tiéu luan duoc dat vao ké hoach (va I trinh) phét trién c4 nhan (chiém 40%).

Phuong thirc danh gia tiéu luan dwa vao :
1. Ning lyc phan tich timg van dé (30%)
2. Tinh logic va gin két cac van dé trong mot tong thé (contextual framework) (50%)

3. Nang luc tong hop tai liéu va dir liéu (20%)

6 Noi dung chi tiét:
Tuén/
Bubi
7. Giang vién tham gia gidng day:
CBGD chinh:

CBGD tham gia:

Chu d& (chuong) Nbi dung Tai lidu
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Phong Dao tao Sau dai hoc
Khoa/Bd mén quan Iy MH: Phong Pao tao Sau dai hoc Dé cuong mon hoc Sau dai hoc

POI MOI SANG TAO & KHOI NGHIEP

(INNOVATION AND ENTREPRENEURSHIP)
M3 s6 MH: 505905

Sb tin chi: Tc (LT.BT&TH.Ty Hoc): 2 TCHP:

Sb tiét -Téong: 45 LT: 30 BT: 0 TH: 0 DA: BTL/TL: 15
Tham du/Bai tap: 40%

Pénh gi: fggﬂia" dwdntheo 50
Tiéu luan: 40%

- Moén tién quyét:

- Mo6n hoc truédce:

- M6n song hanh:

- CTPT nganh: K§ Thuat Vién Thong

- Mi nganh: 60520208

- Ghi chu khac:

1. Muc ti€u mé6n hoc:
- Day cho ngudi hoc b cong cu sang tao va ky thudt co ban giup nguoi hoc phat trién tu duy sang tao.

- Day cho nguoi hoc cach ap dung dung cac cong cu sang tao vao viéc phat trién y tuong va danh gia y
tudng sang tao.

- Ap dung cong cu sang tao vao giai quyét bai toan thuc té ctia doanh nghiép/c4 nhan nim 1am ting ning
suat va hiéu qua.

- Phat trién hé sinh thai d6i mé&i sang tao va khai nghiép két hop giita nha trudng va doanh nghiép.

- Teaching a foundational set of innovation skills and techniques to promote innovation mindset.
- Promoting best practices in applying innovation tools to generate and validate new ideas.

- Promoting best practices in problem solving to improve efficiency and efficacy of
companies/individuals.

- Developing innovation and entrepreneurship ecosystem among university and enterprises.
2. Nbi dung tém tit mén hoc:

Kién thtc ly thuyét s¢ dat gia tri té1 han dinh cao néu nhu nd duoc trién khai thanh cac san phém cu thé
trong doi séng. Mén hoc nay day céc kién thirc thuc té, cac thi du 1ay tir thuc té dua theo phuong phap
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tiép can tir bén ngoai (out-of-building experience).

Mon hoc sé& trang bi cho ngudi hoc 30 cong cu phd bién nhat theo phuong phap khéi nghiép tinh gon.
Xuyén xuat qua trinh hoc, giang vién yéu cau ngudi hoc phai tham gia cac hoat dong thyc té trong moi
truong khai nghiép sang tao nhu “phong van kham pha khach hang, kiém tra tinh hitu dung san pham, va

tao mau nhanh san pham y tudng.

Phuong phap hoc tap thuc té s& gitip nguoi hoc thim nhan nguyén 1y, phuong phap va tu duy, tir d6 gitp
ho dat dugc su tu tin khi 4p dung cac phuong phap nay trong thuc té.

Céac chu dé chinh cia mon hoc:
- Gi6i thiéu vé quan 1y d6i méi sang tao
- Nghién ctru phat trién y tuong va thi truong
- Thir nghiém dénh gia thi truong
- Thir nghiém phét trién san pham
- Thtr nghiém danh gia san pham

- Hé sinh thai d6i m&i sang tao va khoi nghiép

Theoretical knowledge is critical, but applying it is where entrepreneurship becomes reality. All sections
of this curriculum will be taught using real or realistic examples followed by “out-of-the-building”
experience.

The couse was designed base on lean startup theory with 30 innovation tools. Whenever possible, lecturer
will perform actual entrepreneurial activities such as Customer Discovery Interviews, Usability Testing, &
Rapid Prototyping.

The goal of this practical experience is to realize the nuances of the principles we learn, and to gain the
confidence to take those principles and apply them to real world situations.

Main topics:
- Introduction to innovation management
- Ideation and generative market research
- Evaluate market experiments
- Generative product research
- Business Modeling

- Market and product development
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- Innovation ecosystem
3. Tai liéu hoc tap:

[1] IPP Innovation and Entrepreneurship IPP core curriculum:
https://docs.google.com/document/d/1KvgkRpuEVESIDNEm_NbujmO0fDkNO_zrr6BT0loSTWw/edit,
2015.

[2] Alexander Osterwalder - Yves P, Business Model Generation: A Handbook for Visionaries, Game
Changers, and Challengers, ISBN 9781118656402.

[3] Eric Ries, The Lean Startup: How Today's Entrepreneurs Use Continuous Innovation to Create
Radically Successful Businesses, ISBN 9780307887917.

[4] Alexander Osterwalder, Yves Pigneur, Gregory Bernarda, Alan Smith, Value Proposition Design:
How to Create Products and Services Customers Want, ISBN 9781118968062.

[5] Steve Blank, Steven Gary Blank, Bob Dorf, The Startup Owner's Manual: The Step-by-step Guide for
Building a Great Company, ISBN 9780984999309.

[6] Steve Blank, The Four Steps to the Epiphany: Successful Strategies for Products that Win, ISBN
9780989200523.

[7] Brant Cooper, Patrick Vlaskovits, The Entrepreneur's Guide to Customer Development: A "cheat
Sheet" to the Four Steps to the Epiphany, ISBN 9780982743607.

[8] Brant Cooper, Patrick Vlaskovits, The Lean Entrepreneur: How Visionaries Create Products, Innovate
with New Ventures, and Disrupt Markets, ISBN 9781118331866.

[9] Clayton M. Christensen, The Innovator's Dilemma: The Revolutionary National Bestseller that
Changed the Way We Do Business, ISBN 9780066620695.

[10] Clayton Christensen, Michael Raynor, The Innovator's Solution: Creating and Sustaining Successful
Growth, ISBN 9781422196588.

[11] Jeff Dyer, Hal Gregersen, Clayton Christensen, The Innovator's DNA: Mastering the Five Skills of
Disruptive Innovators, ISBN 9781422142714

[12] Geoffrey A. Moore, Crossing the Chasm: Marketing and Selling Disruptive Products to Mainstream
Customers, ISBN 9780060517120

[13] The Real Startup Book, http://www.trikro.com/downloads/playbook.

[14] Maurya, Ash, Running Lean: Iterate from Plan A to a Plan That Works (Lean Series). O’Reilly
Media, 2012.

4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:

Sau chuong trinh dao tao, cac hoc vién co the:
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https://docs.google.com/document/d/1KvgkRpuEVE5JDNEm_Nbujm00fDkNO_zrr6BT0loSTWw/edit
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Alexander Osterwalder"&source=gbs_metadata_r&cad=7
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Yves Pigneur"&source=gbs_metadata_r&cad=7
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Gregory Bernarda"&source=gbs_metadata_r&cad=7
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Alan Smith"&source=gbs_metadata_r&cad=7
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Steve Blank"&source=gbs_metadata_r&cad=5
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Steven Gary Blank"&source=gbs_metadata_r&cad=5
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Bob Dorf"&source=gbs_metadata_r&cad=5
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Steve Blank"&source=gbs_metadata_r&cad=7
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Brant Cooper"&source=gbs_metadata_r&cad=7
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Patrick Vlaskovits"&source=gbs_metadata_r&cad=7
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Brant Cooper"&source=gbs_metadata_r&cad=8
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Patrick Vlaskovits"&source=gbs_metadata_r&cad=8
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Clayton M. Christensen"&source=gbs_metadata_r&cad=5
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Clayton Christensen"&source=gbs_metadata_r&cad=8
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Michael Raynor"&source=gbs_metadata_r&cad=8
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Jeff Dyer"&source=gbs_metadata_r&cad=8
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Hal Gregersen"&source=gbs_metadata_r&cad=8
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Clayton Christensen"&source=gbs_metadata_r&cad=8
https://www.google.com.vn/search?tbo=p&tbm=bks&q=inauthor:"Geoffrey A. Moore"&source=gbs_metadata_r&cad=6
http://www.trikro.com/downloads/playbook

- Nam dugc céac loai hinh sang tao.
- Phat trién tu duy d6i moi sang tao va khoi nghiép.
- Hiéu va 4p dung 1y thuyét khéi nghiép tinh gon va d6i méi sang tao tinh gon.
- Ap dung b6 cong cu sang tao dé:
+ Phat trién y tuong
+ Thr nghiém danh gia y tudng
+ Thir nghiém phat trién san pham
+ Thir nghiém danh gia san pham.
- Ap dung cic cong cu d6i mai dé cai tién quy trinh, san pham cta té chirc minh dang hoat dong.
- Phat trién cac du an d6i méi sang tao va khoi nghiép.
- X4y dyng hé sinh thai d6i méi sang tao

- Ty tin trinh bay cac y tuong sang tao.

- Upon completion of this course, students should be able to:
- Understanding type of innovation
- Improving entrepreneur and innovation mindset.
- Understanding and implementing lean startup and lean innovation theory.
- Applying innovation tools:
+ Generate ideas
+ Validated idea experiments
+ Generate product research experiments
+ Evaluate product research experiments
- Applying innovation tools to improve their own/company processes and products
- Developing innovation and entrepreneurship project.

- Contribution for the development of innovation ecosystem in Vietnam.
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- Confident in pitching.

- Hoc vién phai doc sach, tai li¢u tham khao trudc moi chu dé mon hoc.

. Hueéng din cich hoc - chi tiét cach d4nh gid mon hoc:

- Hoc vién phai chii dong tham gia cac bai tip tuong tac, bai tap khao sat thuc té.

- Cach danh gia:

+ Tham dy day du chwong trinh: 40%

+ Bai tp vé nha : 20%

+ Béo cdo cuia nhom trong chuong trinh: 20%

+ Tiéu luan: 20%

- Students should read textbooks and finish all assignments.

- Students should active practice in real exercise.

- Grading:
+ Class attendant: 40%
+ Homework: 20
+ Team project: 20%

+ Class project: 20%

6. Noi dung chi tiét:

Tuén/ . ad
Budi Chu dé (chuong)

Néi dung

Tai li¢u

2 |Khao sat thuc té

e Di thyc té dé phat trién y
tuong va phong van 2 - 3 khach
hang.

e K¥ nang va cong cu: kham
phé khach hang, phong van
khach hang, giao tiép.

e Starbucks Experience
Design — Sent as PDF

e Starbucks in Vietnam
http://www.economicsunivers
e.com/starbucks-ho-chi-m-
nh-city.html
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Tuén/

Budi Chu dé (chuong) Néi dung Tai liéu
e Kromer, Tristan, Business
Model Canvas for UX,
e Lam thé nao dé chung ta bat |TriKro, 2014.
dau xay dung phat trién san
pham/dich vu? Phuong pham |e Kromer, Tristan,
4 |Storvboardine User Exberience nao tot nhat de trao doi véi moi |Product/Market Fit
Yy g P nguoi trong team? Storyboard, TriKro, 2014.
e Ky ning va cong cu: e Kromer, Tristan,
storyboarding; sketching Triangulating the User
Experience,
GrasshopperHerder, 2012.
eLam thé ndo dé ching ta c6
the phgt trl‘e 1l san I,)ha,m dQF phd e Kromer, Tristan, Stupid
2 L .~ |cho thi truong? Pac tinh nao ..
3 Tong quan qua trinh nghién ctru el sin phim quan trone nht Debates: Qualitative vs.
phat trién san pham p d e Quantitative,
~ \ A GrasshopperHerder, 2014.
e K¥ nang va cong cu:
Contextual Inquiry
e Ciu triic phan trinh bay? Thé
Phurong phép trinh by du 4n nao la pitch, elefator pitch, pitch
2. ., n : deck?
4 |do6i mdi sang tao hiéu qua
(Pitching) o K¥ nang va cong cu: effective
communication
e Cac thanh phan ciia hé sinh
thai d6i moi1 sang tao 1a gi? Lam
thé nao dé xac dinh cac kho
4 | Hg¢ sinh thai d61 moi sang tao khan va khac phu n6?

e K¥ nang va cong cu:
innovation ecosystem elements
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Tuén/

Budi Chu d& (chuong) Nbi dung Tai liéu

e Dave McClure, November
2013, Startup Metrics for
Pirates: AARRR!,
Presentation from KAUST

e Lam thé nao dé do ludng viéc |Entrepreneurship Center.

phat trién san pham? Dau 1a gia

tri quan trong nhat can phai xac |e Ellis, Sean and Brown

dinh? Lam thé nao dé xac dinh |Morgan, Startup Growth

4 |Po ludng va danh gia san pham |gia tri khi c6 qua nhiéu s6 liéu? |Engines: Case Studies of How

e K¥ ndng va cong cu: Statistics
Fundamentals; Storyboarding;
Dashboarding

Today's Most Successful
Startups Unlock Extraordinary
Growth, Sean Ellis and
Morgan Brown, 2014.

e Sharpe, Norean, et al.,
Business Statistics, Pearson,
2011.

Phuong phap tao nhanh san

e Lam thé nao dé tao ra san
pham nhanh nhét tir ¥ tuong
ban dau? Lam thé nao dé nhimng
ngudi khong ranh vé ky thuat

® Cerejo, Lyndon, Design
Better And Faster With Rapid
Prototyping, Smashing
Magazine, 2010.

L J A 50

4 pham (Rapid Prototyping) c6 th tao ra nd’
e K¥ nang va cong cu: y C.ao’ Jerryf etal, The

) i Ultimate Guide to

Balsamiq; Zapier; Wufoo; Prototvping. UXpin. 2014
Mailchimp; InVision yping, LApI, '
e San pl}an‘l cua ‘dol thA}l C‘fmh; e Competitive Analysis,
tranh thé nao? Lam thé nao dé Usabilitv Net. 2006
tao ra su khac biét? Y ’ '

4 |Competitor Usability o o e Conducting a Solid UX
® K§ nang va cong cu: Competitive Analysis
Usablhj[y Testing; Competitive Danforth Media, 2014.
Analysis
eKhach hang khong quan tam
dén landing page vi ho khong [e [14]

, n R , , biét hay ho khong mubn? Hodc |e Kromer, Tristan,
3 Thw nghiém nhan thic khach ho khong hiéu no? Comprehension vs

hang (Comprehension testing)

e K¥ nang va cong cu:
Comprehension testing

Commitment,
GrasshopperHerder, 2015.
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Tuén/

Budi Chu dé (chuong) Néi dung Tai liéu
e (0 ai thich san phdm cua
chiing ta? Néu ching ta 1am san |e [4]
pham nay, liéu co6 ai st dung? |e Page, Rich, Why Your
3 Thiét ké tuyén bo gia tri san Unique Value Proposition is

pham: Landing Pages

e K¥ nang va cong cu: Landing
page design&tool; A/B tesing
different value proposition; call
to action design

Killing Your Landing Page
Conversions and How to Fix
It, Unbounce. 2014

Thiét ké tuyén bd gia tri san
pham

e Chiing ta tao ra san pham
mang lai gid tri gi cho khach
hang? Chung ta da gitp khach
hang giai quyét van dé gi?

e K¥ nang va cong cu: Value
proposition design, value
proposition canvas

[4]

K¥ thuat phong van kham pha
khach hang

e Su khéc biét giita phong van
kham pha khach hang va ban
hang 13 gi? Lam thé nao dé
chung ta xac dinh dugc dung
van dé khach hang dang gip
phai?

e Ky ndng va cong cu:
Preparing an Interview Guide;
Finding Channels for Customer
Interviews; Customer Interview
Technique; Reading Body
Language; Note Taking
Technique

e Fitzpatrick, Rob, The Mom
Test: How to Talk to
Customers & Learn if Your
Business is a Good Idea When
Everyone is Lying to You,
CreateSpace. 2013

Dénh gia viéc di phong van
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Séang tao pha v& va Quan ly doi
mai sang tao (Disruptive
Innovation and Innovation
Management)

e Thé nao 14 sang tao lién tuc?
Sang tao phd vd? Céc loai hinh
sang tao? Lam thé nao dé duy
tri van hoa startup khi cong ty
phat trién? Lam thé nao dé dua
véan khoa startup vao nhirng tap
doan/cong ty 16n?

e K¥ nang va cong cu: Analyze
Horizon One businesses
through profit growth; Analyze
Horizon Two businesses
through revenue growth;
Analyze Horizon Three
businesses through validated
Product/Market Fit

e Muc tiéu cia mon hoc 1a gi?
Muc tiéu moi hoc vién 1a gi?
Piém manh va diém yéu?

e Diy 1a budc quan trong dé
xdy dung van hoa cong ty/cong
ddng ngay tir thoi diém moi
thanh lap.

e K¥ nang va cong cu: Ma tran
2x2; SMART goal, Professional
Development & Establishing
Goals, Peer-to-Peer Coaching,
Rapid Decision Making

eBaer, Drake, Dwight
Eisenhower Nailed A Major
Insight About Productivity,
Business Insider, 2014.
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http://www.trikro.com/downloads/playbook.
http://www.trikro.com/downloads/playbook.
http://www.trikro.com/downloads/playbook.
http://www.trikro.com/downloads/playbook.

Tuln/

Budi Chu dé (chuong) Néi dung Tai liéu
e Khoi nghiép tinh gon 1a gi?
Thé nao la MVP? Thé nao la
phuong phép phat trién khach
khang? Lam thé nao dé giam
thidu ri ro? ° 31114
e Phuong phap khoi nghiép ° Ro} and, Mgeller apd
. . 2 s Thoring, Katja, Design
tinh gon dugc sinh ra dé déap -
, X <2: .. 1. .z | Thinking vs. Lean Startup: A
ung nhu cau d61 maéi phat trien 5
A A Comparison of Two User-
lién tuc cua cac cong ty trong . . :
Giéi thiéu vé 1y thuyét khoi madi truong cd tinh rui ro cao Driven Innovation Strategies,
1 : y iy & " .. |2012 International Design

nghiép tinh gon

Day la cach tiép can vé d6i mai
sang tao khoa hoc: ban dau
chung ta xéac dinh cac gia dinh
kinh doanh (business
assumptions), va danh gia cac
gia dinh nay thong qua m6 hinh
kinh doanh.

e K¥ ndng va cong cu: Rapid
Decision Making & Experiment
Design.

Management Research
Conference, 2012.

°
https://hbr.org/2013/05/why-t
he-lean-start-up-cha-
ges-everything

Phuong phap tu duy hudng téi
hiéu qua (Effectuation) va viéc

e Tu duy hudng téi hi€u qua 1a
gi? Tai sao n6 quan trong? Lam
thé nao dé dua tu duy nay vao
ap dung thuc 182

[ ]
http://tiasang.com.vn/-doi-moi
-sang-tao/tu-duy-hie-
-qua-9808

o What Makes Entrepreneurs

2 can lam cho khach hang (Job- Enttrepreneurial
to-be done) e K¥ nang va cong cu: http://www.effectuation.org/si
entrepreneurial mindset; bird-  |tes/default/files/documents/wh
in-hand; affordable loss. at-makes-entrepreneu-
s-entrepreneuria-
-sarasvathy.pdf
e Ai la khach hang dau tién cua
ban? Ho c6 nhiing dac diém gi?
Lam thé négo dé mo ta va xac
) Xac dinh phan khuc va chan dinh van d¢ cta ho?

dung khach hang

e K¥ nang va cong cu: Identify
Early Adopter Customer
Segments; Create Customer
Personas
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http://tiasang.com.vn/-doi-moi-sang-tao/tu-duy-hieu-qua-9808��What Makes Entrepreneurs Enttrepreneurial http:/www.effectuation.org/sites/default/files/documents/what-makes-entrepreneurs-entrepreneurial-sarasvathy.pdf�

Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Thiét 1ap mo hinh kinh doanh

® Mo hinh kinh doanh la gi?
Nbi dung cac phan ctia mé hinh
kinh doanh? Vén dé cua viéc
thiét 1ap ban ké hoach kinh
doanh ddi voi startup 1a gi?
Lam thé nao startup sir dung
BMC dé tao ra cac san
phém/dich vu sang tao? Lam
thé nao ap dung BMC dé thay
ddi tAm nhin va chién luogc san
pham.

e Ky ndng va cong cu:
Designing Business Models;
Crafting Unique Value
Propositions; Business Model
Risk Analysis; Decision making
for pivot or persevere

° [2]

The Marshmallow Game

e Tai sao nhing ngudi tot
nghiép chuong trinh MBA van
chua du ky nang dé phat trién
va diéu hanh startup?

e Tro choi gitip ching ta hiéu
su khac biét giira cach lap ké
hoach truyén thdng va phuong
phap tao mau nhanh (rapid
prototyping), cach hoat dong
cua 'team' va sy quan trong cua
viéc thuc thi nhanh ¥ tuéng hon
1a sy thong minh, ké hoach chi
tiét va bang cap

o Ky ning va cong cy: Rapid
prototyping.

http://marshmallowchallenge.

com/Welcome.html
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Tuén/

Budi Chu dé (chuong)

Néi dung

Tai li¢u

Gi6i thiéu viéc thiét ké thu
1 |nghiém co ban va The Real
Book

e Thiét ké cac thir nghiém trong

viéc phat trién du an doi méi
sang tao la gi? Sy khéc biét
trong viéc thiét ké thu nghiém
khach hang va san phim?

e Giai thich cdu phan co ban
cua ndi dung The real book

e K¥ nang va cong cu:
Experiment Design; Research
Design; Qualitative vs
Quantitative Data; Generative
vs Evaluative Data; Market vs
Product

ehttp://www.trikro.com/down
loads/playbook.

7. Gidng vién tham gia gidng day:
CBGD chinh:

CBGD tham gia:
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/B6 mén quan ly MH: Vién Thong Pé cuong moén hoc Sau dai hoc
HE THONG THONG TIN NANG CAO
(ADVANCED COMMUNICATION SYSTEMS)
Ma s6 MH: 045137

Sé tin chi: Tc (LT.BT&TH.Tu Hoc): 3 TCHP:

Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
Bai tap: 30%

Dénh gia: Tiéu luan: 20%
Thi cubi ky: 50%

- Moén tién quyét:

- Mo6n hoc trudce:

- M6n song hanh:

- CTPT nganh: K§ Thuat Vién Thong
- M2 nganh: 60520208

- Ghi chu khac:

1. Muc tiéu mo6n hoc:

Cung cép nhitng kién thtrc nén tang va ning cao vé tin hiéu, cac phuong phap diéu ché tin hiéu va nhiéu
trong hé thong vién thong dung cho viéc thiét ké hé thong

Hiéu biét mdt cach toan dién vé cac hé thong vién thong truyén thong va hién dai.

Vi khéi luong kién thtic vitng chic vé hoat dong cta cac hé thong vién thong, sinh vién sau khoa hoc ¢6
thé danh gia va thuc hién cic ing dung truyén thong tin trong linh vuc Pién-Dién tir hodc cac nganh ky
thuat lién quan.

Sinh vién dugc rén luyén lam viéc theo nhém va thuyét trinh véi mot tiéu luan mon hoc.

The course provides the fundamental and advanced knowledge on signals, modulations and noise in
communication systems for designing,

Having a comprehensive understanding on the traditional as well as modern communication systems.

With a strong background on the operation of communication systems, students are able to evaluate and
realize information transmission in electrical and electronic engineering applications and other relevant
engineering majors.

Students are also trained by a team course’s project and presentation skills style='font-size:10.0pt; mso-
bidi-font-size: 12.0pt;color:black'™>4. Sinh vién dugc rén luyén lam vi¢c theo nhom va thuyét trinh voi
mot tiéu ludn mon hoc.
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2. Noi dung tom tit moén hoc:

Mon hoc dugce trinh bay trong 10 chuong, timg budc giup hoc vién tiép can cac van dé co ban va
nang cao trong cac hé thdng vién thong truyén thong va hién dai

Chuong 1: Nhiing tinh chét tong quan ctia h¢ thong vién thong

Chuong 2: Pic trung Truyén song

Chuong 3: Diéu ché séng mang lién tuc véi tin hiéu lién tuc

Chuong 4: Hé thong thong tin quang ba va Pa Truy Cap phan chia theo Tan S
Chuong 5: Diéu ché s6 va Pa Truy Cap phan chia theo Thoi Gian

Chuong 6: Trai ph6 va Pa Truy Cép phan chia theo Code M4

Chuong 7: K§ thuat CDMA bang rong va Hé Thong Ung Dung

Chuong 8: Hé théng Phan Tap va Pa Truy cap Phan Chia theo Khong Gian (Space Division Multiple
Access — SDMA)

Chuong 9: Hé thong thong tin hitu tuyén

Chuong 10: M6 Hinh OSI va Ung Dung.

The course is represented in 10 chapters, step-by-step helping students to approach from basic to
advanced issues in communication systems.

Chapter 1: Fundamental of communication systems.

Chapter 2: Characteristics of Propagation.

Chapter 3: CW Carrier Modualtions for CW information

Chapter 4: Broadcasting Communications and FDMA.

Chapter 5: DIgital Modulations and TDMA

Chapter 6: Spread Spectrum and CDMA

Chapter 7: WideBand CDMA and Appplications

Chapter 8: Diversity and Space Division Multiple Access - SDMA

Chapter 9: Wire Communication Systems
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Chapter 10: OSI Model and Applications

3. Tai liéu hoc tap:

[1]  Leon W.Couch, II, “Digital and Analog Communication Systems, Prentice Hall,
2001, 6™ Edi., ISBN 0-13-089630-6

[2] Bruce Carlson, Paul B. Crilly, Communication Systems, McGraw-Hill, 2010, 5"
Edi., ISBN 978-0-07-338040-7

[3] Rodger E.Ziemer, William H.Transfer, “Principles of Communications”, JohnWiley
& Sons, , 7" edition Inc, 2015, ISBN: 978-1-118-07891-4.

[4] Behrous A. Forouzan, “Data Communications and Networking”, Mc. Graw Hill,
2003, ISBN 007-123241-9.

[5] Michael P. Fitz, “Fundamental of Communications Systems”, McGraw-Hill Inc.,
2007. ISBN 0-07-151029-X

4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:

Sau khi hoan tit mon hoc nay, hoc vién c6 thé giai quyét nhirng van dé lién quan dén:
Nhirg dic trung co ban vé tin hiéu va hé thdng vién thong

Nhitng thiét ké t6i uu cho hé thdng vién thong trong viéc xir 1y tin hiéu thong tin trong mdi truong cé
nhiéu

Nhitng phuong phép diéu ché twong ty va sb truyén thong
Nhirg tmg dung cua Iy thuyét co ban vao cac hé théng vién thong thuc té hién nay

Hoc vién c6 k¥ nang lam viéc nhom thong qua mot project trong hoc ky

Upon completion of this course, students can be able to deal with matters related to:
Basic characterizations about signals and systems in Communication systems

Optimum designs for communication systems based on communication signal processing in noisy
environment.

Analog and Digital Modulations

Practical implementation of basic theory into current communication systems
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Having skills in team works through course projects

5. Hudng din cich hoc - chi tiét cach d4nh gid mon hoc:

Hoc vién can download céac bai gidng qua elearning lién quan dén mén hoc (dugc cap nhat qua mdi hoc
ky), doc thém tai liéu tham khao va lam bai tap day du.

Thong thudng mdi budi giang s& co bai tap thu hoach (multiple midterm exams) dugc tinh diém tich liy
trong phan bai tip do vay hoc vién can tham du 16p day du.

Phan project s& dugc thuc hién theo nhéom tuy sy lwa chon ctia hoc vién.
Céch danh gia :

Bai tap va bai kiém tra nhanh trong 16p: 30%

Project theo nhom: 20%

Thi cubi ky: 50%

Students should download the lecture materials from the website e-learning (they may be modified
regularly every semester); further reading via recommended textbooks and solving appointed exercises .

Students should attend the class regularly to satisfy the accumulate marks for multiple midterm exams.
A team project is applied to every group of students

Grading system:

Homework and multiple midterm exams: 30%

Team-work project: 20%

Final exam: 50%

Thi cubi ky: 50%

6. N6i dung chi tiét:

38



Tuln/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

Chuong 1: Nhitng tinh chét
tong quan ctia hé thong vién
théng

1.1. Céc phén tir va nhiing han
ché trong hé thong vién thong:

Tin hiéu va tin tirc, tin hiéu
lién tuc va roi rac, tin hi¢u
tuong tu va so.

Céc phan tir can ban trong
hé thong vién thong

Nhiing gidi han cén ban.

1.2 Khéi niém vé diéu ché va
ma hoa
1.3 Truyén séng dién tir trong
kénh truyén vo tuyén
1.4 Nhidu AWGN va giao thoa
tin hiéu — cc biéu thirc dinh
lugng.
1.5. Phan loai kénh truyén

Bai tap

lecture notes

Chuong 2: Pjc trung Truyén
sbéng

2.1. Truyén song trong khong
gian tu do

2.2.Truyén song mit dat

2.3. Truyén song trong nha
2.4. nh huéng Doppler va
Fading trong truyén song

2.5. Sy mat mat trong truyén
thong tin va Decibels

2.6. Tinh toan cong suat duong
truyén song

2.7. Ham tuong quan va mat do
phd cong sut

Bai tip va giao dé tii tiéu lugn
theo nhém

lecture notes
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

3,4

Chuong 3: Piéu ché song mang
lién tyc véi tin hi€u lién tyuc

3.1 Tin hiéu va hé thong day
thong bandpass

3.2 Diéu ché AM va DSB

3.3 Piéu ché triét day bién SSB
va VSB

3.4 Ddi tan va giai diéu ché

3.5 Diéu ché tan s6 va diéu ché
phase (FM va PM)

3.6 Bang thong truyén va su sai
dang

3.7 Tao va tach tin hiéu FM va
PM dung VCO

3.8. B9 loc tién nhén va giai
nhéan trong thu phat FM

Bai Tap

lecture notes

5,6

Chuong 4: H¢ thong thong tin
quéang ba va Pa Truy Cép phan
chia theo Tan S6

4.1 May thu cho cac bién diéu
song mang lién tuc: AM

4.2 Thu phat tin hiéu FM
stereo.

4.3 Vong khoa pha PLL va ung
dung trong hé théng thong tin
4.4 Tin hiéu va hé théng truyén
hinh tuong tu

4,5.Ghép kénh theo tan sé FDM
(Frequency Division
Multiplexing)

4.6 Ghép kénh tan so truc giao
OFDM (Orthogonal Division
Multiplexing)

4.7. Nhiéu day thong

4.8. Nhiéu trong hé thdng diéu
ché song mang lién tuc

4.9. Nhiéu trong céc hé thong
diéu ché goc

4.10. Nhiéu trong cac bo khoa
pha PLL

Bai Tap

lecture notes
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Tuln/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

7,8

Chuwong 5: Diéu ché s6 va Pa
Truy Cép phén chia theo Thoi
Gian

5.1. Piéu ché xung ma PCM
5.2. Nhiéu trong hé théng diéu
ché PCM

5.3. Diéu ché Delta va ma hoa
du doan

5.4. Diéu ché s6 song mang lién
tuc ASK, FSK, PSK va QAM
5.5. H¢ thong ghép kénh sd
TDM.

Bai tap

lecture notes

9,10

Chuong 6: Trai phd va Pa Truy
Cap phan chia theo Code Ma

6.1. Diéu ché chudi truc tiép
(Direct Sequence Modulation)
6.2. Ma trai phd

6.3. Ghép kénh theo code ma
CDMA

6.4. CDMA trong moi trudng
Cellular

6.5. Trai phd nhay tan
(Frequency Hopping Spread
Spectrum)

6.6. Pong bd trai phd

Bai tip

lecture notes

11

Chuong 7: Ky thuit CDMA
bing rong va H¢ Thong Ung
Dung

7.1. Hé théng GPS

7.2. Truyén vo tuyén qua
Bluetooth

7.3. Ky thuat CDMA bang rong
7.4. Truyén WIFI

Bai tap

lecture notes

12

Chuong 8: Hg théng Phan Tép
va Da Truy cép Phan Chia theo
Khéng Gian (Space Division
Multiple Access — SDMA)

8.1. Ky thuat phan tap khong
gian thu

8.1. Heé thong da anten thu va
da anten phat (MIMO)

8.3. SVD cua ma tran kénh
8.4. Ma Khong gian- thoi gian
cho kénh truyén MIMO

8.5. SDMA va Anten thong
minh

Bai tap

lecture notes
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Tuln/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

13

Chuong 9: Hé théng théng tin
hiru tuyen

9.1. H¢ théng mang dién thoai
hiru tuyén PSTN
9.2. Céc dudng truyén s6 DSL
9.3. Cable MODEM
9.3. Hé thong thong tin quang
SONET
9.4. Mang cuc bo LAN

Bai tap

lecture notes

14,15

Chuong 10: M6 Hinh OSI va
Ung Duyng

10.1. M6 hinh OSI va thong tin
vO tuyén

10.2. Tiéu chuin mang di¢n
thoai vo tuyén

10.3. Tiéu chuin mang dir liéu
vo tuyén

10.4. Thong tin v¢ tinh

Bai tap

Lecture Notes

7. Gidng vién tham gia gidng day:
CBGD chinh:
CBGD tham gia:

GS.TS Lé Tién Thuong
TS. Ha Hoang Kha
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/B6 mén quan ly MH: Vién Thong Pé cuong moén hoc Sau dai hoc
XU LY SO TIN HIEU NANG CAO
(ADVANCED DIGITAL SIGNAL PROCESSING)
Ma s6 MH: 045138

Sb tin chi: Tc (LT.BT&TH.Ty Hoc): 3 TCHP:
Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
BeAu tap va kiém tra 30%
trén 16p:
banh gia: NPT S
Thuc hanh/tiéu luan: :20%
Thi cubi ky: 50%
- Moén tién quyét:
- Mo6n hoc truédce:
- M6n song hanh:
- CTPT nganh: K§ Thuat Vién Thong
- Ma nganh: 60520208
- Ghi chu khac:

1. Muc tiéu mo6n hoc:

-Cung cap kién thuc xir 1y sb tin hiéu nang cao cho nhiéu mén hoc khac nhau trong toan bo chuong trinh
dao tao cao hoc.

-No6i dung bao gdm phan xir Iy tin hiéu analog va digital; thiét ké cac bo loc sb FIR va IIR dua vao
phuong phap ctra s6 va phép bién doi song tuyén tinh bilinear transformation.

-Céc phuong phap phan tich tin hiéu thoi gian-tan sd (time-frequency) va thoi gian-ti 16 (time-scale) duoc
nhan manh cho viéc xir 1y cac tin hiéu khong ding nonstationary.

-Uéc lugng mat do phd cong suit dung mo hinh thong sb va phi-thong sé.

-Phan thuc hién Project trong mén hoc s& duoc cht ¥ vao viée Gng dung phan cirng ho DSP
TMS320Cxxxx cho nhitng bai toan xu 1y tin hiéu hodc phan tich hé théng nhing.

-To provide a comprehensive knowledge on Advanced Digital Signal Processing for graduate levels. It
can be also a signal processing background applied to other courses.

-The contents are included the concepts of analog and digital signal processing; the design methods for
Finite-Impulse response (FIR) and Infinite Impulse response (IIR) digital filters based on the window
method and bilinear transformation.

-The processing of nonstationary signals by time-frequency and time-scale analysis are addressed to be
the advanced level for signal processing.
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-Power Spectral density estimation using parametric and non-parametric models.

-A project accompanied to the course will be recommended to the hardware implementation with the DSP
family TMS320Cxxxx for signal processing or embedded system analysis.

2. Noi dung tom tit moén hoc:

Mon hoc nham cung cap nhitng kién thirc nng cao vé xir 1y s6 céac loai tin hiéu cho cac hoc vién c6 trinh
d6 sau dai hoc (Thac si va tng vién Tién si). Noi dung bao gdm nhirng van dé tong hop tir nhiéu tai liéu
tham khdo vé xir 1y s tin hiéu. Dic biét tai liéu tham khao s6 2 dugc chi dinh 14 tai liéu tham khao chinh
cho viéc giang bai dén cac hoc vién. Ly thuyét vé Wavelets dd va dang dugc quan tdm bdi nhiéu ki su va
céc nha nghién ctru ciing duoc gidi thidu trong mon hoc gitp cho cac hoc vién tiép can mot phuong phap
tuong d6i méi va hiéu qua trong xir 1y tin hiéu. No6i dung phan chia thanh 11 chuong bao gom nhirng
chuong on tap khai niém vé “Tin hiéu va Hé Thong”; Phuong phap xtr Iy s6 cho tin hiéu analog va ldy
mAu v6i nhitng tdc d6 khac nhau (Decimation and Interpolation), k¥ thuat 1y mau du (over-sampling) va
dinh dang nhiu (noise-shaping) dé giam s6 bit ma hoa; Phép bién ddi Z va sy lién hé v&i dap tng tan sb
ctia hé théng xir 1y s6; Phép bién d6i Fourier thoi gian roi rac DFT va bién d6i nhanh FFT; Thuc hién b
loc s6 va cac phuong phap thiét ké va phan tich bo loc sé c6 dap tng xung hiru han (FIR) va vo han (IIR)
dung k¥ thuat windows va phép bién ddi song tuyén tinh (bilinear transformation), Day bo loc (Filter
Banks) va mi hoa bang con (subband coding); Phép bién ddi Fourier thoi gian ngan (STET) va bién dbi
Wavelets; Cac phan bd time-frequency phi tuyén Wigner-Ville va Ambiguity function; Udc lugng mat
d6 phd cong suét va nhitng mé hinh tham s6 va phi tham sd.

Di kém v6i ndi dung 1y thuyét sau mdi chuong, cac hoc vién s& duge yéu cau hoan tat cac bai tp va phan
mo phong dung chuong trinh MATLAB. Phan thyc hanh ¢6 thé dugc ap dung tiy theo su chi dinh cua
giang vién ciing nhu diéu kién vé phan climg, mot project dugc chi dinh cho cac hoc vién lién quan dén
viéc ung dung phﬁn cung va lap trinh C/Assembler cho cac DSP hgo Motorola (56XXX) hodc Texas
Instrument (TMS320CXXXX). Mot bao cdo bit budc ciing nhu thuyét trinh dugc ap dung cho viéc danh
gia mot phan cia mén hoc. Viéc danh gida mon hoc thong qua nhiéu bai kiém tra (1tiét) hang tuan
(Multiple Midterm Exams); Project va bai thi tong hop cudi khéa.

The fundamental and advanced concepts about Digital Signal Processing are targeted to the graduate
level. The contents are included approaches from many references on Digital signal processing. The 2™
referenced book is recommended to be the main textbook for lectures. The wavelet transform, an
efficient method for signal processing, is lectured in the course for catching up a dated method in signal
processing approaches. The lectures are included 11 chapters: review on signals and systems; Multi-rate
Sampling and Reconstruction with decimation and interpolation, Oversampling and Noise Shaping to
reduce the quantization bits; Z-transform and applications to frequency response analysis; Discrete time
Fourier and Fast Fourier transform; Realize and Design the FIR and IIR digital filters using the window
methods and the bilinear transformation; Filter banks and subband coding; the Short Time Fourier
Transform STFT and the wavelet transformation; nonlinear time-frequency analysis with the Wigner-
Ville and Ambiguity Function; Power Spectral Density Estimation and parametric/nonparametric
models. Tutorials and Matlab-based exercises are accompanied to every chapter. The practical
implementation of DSP hardwares is subjected to be appointed to grouped students doing projects.

Formal reports and presentations are applied to the project works.
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3. Tai li€u hoc tap:

[1] Dimitris G. M, Vinay K.I, “Applied Digital Signal Processing”, Cambridge
University Press, 2011, ISBN 978-0-521-11002-0.

[2] Mrinal M., Amir Asig, “Continuous and Discrete Time sSgnals & Systems”,
Cambridge University Press, 2007, ISBN-13 978-0-521-85455-9

[3] M.Vetterli, J.Kovacevic, “Wavelets and Subband Coding”, Prentice-Hall, 1995,
ISBN 0-13-097080-8Sophocles

[4] J.Orfanidis, Introduction to Signal Processing”, Prentice Hall Publisher, 1996,
ISBN 0-13-209172-0.

[5] Athanasios Papoulis, ”Signal Analysis”, McGraw-Hill, Inc., 1977, ISBN 0-0-

-066468-4.

[6] Alan V. Oppenheim, Ronald W. Schafer, “Discrete-Time Signal Processing”,

Prentice Hall Publishers Ltd, 1999, ISBN 0-13-754920-2.

[7] S. Poornachandra, B Sasikala, “Digital Signal Processing”, Tata McGraw-Hill, 2010,

ISBN 978-0-07-067279-6

[8] And all of DSP books can be referenced for further reading.

4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:

Sau khi hoan tat mon hoc nay, sinh vién c6 thé giai quyet nhiing van de lién quan dén:

STT Chuén dAu ra mén hoc 1y thuyét CDIO
Xtr 1y tin hiéu analog va digital signals. Di voi xir Iy tin hiéu
LO1 analog, cac k¥ thuat thay doi toc do lay mau trong viéc lay mau xtr 1.1, 1.2, 1.3
ly va hoi phuc tin hi¢u
LO2 Thiét ké bo loc s6 dang FIR va IIR dung phuong phép ctra s6 va 1.2,1.3,2.1, 2.5,
phép bieén doi song tuyen tinh. Cach thuc hién cau tric bg loc s6. 4.4
LO3 Ul;lg d}ln% phan bo zeros va cuc dé phac thao dép ing tan so cia 14,2.1,23
mot hé thong.
Lién hé giira tinh chat hoi ty, nhan quéa va on dinh trong viéc thiét [1.3, 2.3, 4.1, 4.3,
LO4 LA K R
ké h¢ thong bd loc 44
LOS Xt 1y tin hiéu khong dimg (non stationary) bang cac phuong phap [1.3, 2.1, 2.3, 4.1,
phan tich thoi gian-tan so va thoi gian-ti 1¢ 43,44
LOG6 Day b0 loc, khai ni€ém vé subband coding va phép bién doi 12.2.1,23.45
wavelets
LO7 Uqc hAro'ng fnat dd pho cong suat tin hiéu theo mo hinh thong s6 va 23,44
phi thong so
Kha ning ty tim hiéu va giai quyét van dé doc lap ciing nhu lam ~ [2.1,2.4, 2.5, 3.1,
LO8 A ,
viéc nhom 32,43
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Kha ning trinh bay cac van dé k¥ thuat mot cach khoa hoc va hiéu [2.5, 3.1, 3.2, 3.3,
LO9 .
qua 43,4.6
........................................................................................ Leammgomcomes
STT Learning Outcomes CDIO
Analog and Digital Signal Processing. To the analog signal
LO1 processing, the multirate sampling technique is introduced for 1.1,1.2, 1.3
signal processing and reconstruction.
The window methods and the bilinear transformation are 12.13.2.1.25
LO2 implemented for FIR and IIR digital-filter designs. Filter structures 4' 4’ T
can be presented. '
LO3 The poles/zerog pattems can be used for drafting the frequency 14,2.1,23
response of a digital filter
The properties such as convergence, causality and stability are 1.3,2.3,4.1,4.3,
LO4 . )
cooperated in filter designs 4.4
Non stationary signal processing by using time-frequency and 1.3,2.1,2.3,4.1,
LOS5 . :
time-scale analysis 43,44
LO6 The concepts of Filterbanks, subband coding and the wavelet 12.2.1,23,45
transform
LO7 Power sp.ectral density estlmgtlon of signals based on the 23,44
parametric and non-parametric models
LO9 Can study and solve engineering problems independently or join (1.2, 1.3, 2.1, 2.5,
team work. 4.4
LO9 Having skill to present science issues effectively 421? ié’ 3.2,3.3,

5. Hudng din cich hoc - chi tiét cach d4nh gid mon hoc:

Hoc vién can download cac bai gidng qua elearning lién quan dén mon hoc (dugc cap nhat qua mdi hoc
ky), doc thém tai liéu tham khao va lam bai tap day du.

Hoc vién can ¢6 co ban vé 1ap trinh C/Assembler dé su dung tdt cac ho DSP hardwares c6 thé ung dung
trong projects.

Thong thudng mdi budi giang s& ¢ bai tap thu hoach duge tinh diém tich lily trong phan bai tap do vay
hoc vién can tham du 16p day du.

Céch danh gia :
-Bai tap va bai kiém tra nhanh trong 16p: 30%
-Thuc hanh/Project theo nhom: 20%

-Thi cubi ky: 50%

46



Bai tap va bai kiém tra nhanh trong 16p: 30%

Thyc hanh/Project theo nhom: 20%

Thi cubi ky: 50%

Students should download the lecture materials from the website e-learning (they may be modified

regularly every semester); further reading via recommended textbooks and solving appointed exercises

Students are needed to have a background on C/Assembler programming for using the DSP hardware

which may be implemented in the project.

Students should attend the class regularly to satisfy the accumulate marks for multiple midterm exams.

Grading system:

-Homework and multiple midterm exams: 30%

-Team-work project: 20%

-Final exam: 50%

Homework and multiple midterm exams: 30%

Team-work project: 20%

Final exam: 50%

6. Noi dung chi tiét:

Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Chuong 1: Tdng quan vé tin
hi¢u va h¢ thong

* Phan loai tin hiéu theo tinh
chét

* Phan loai hé théng theo tinh
chét

* Phan biét gitra tin hi¢u thoi
gian 101 rac va tin hiéu sd

* Phan bi¢t gitta tin hiu nang
lwong va tin hidu cong suat

* Phan biét gitra tin hi¢u chin
va tin hiéu 1é

* Phan biét gifra tin hi¢u xac
dinh va tin hiéu ngﬁu nhién.
Bai tap

[5,6,8]
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

2,3

Chuong 2: Xir 1y s6 tin hiéu
analog va 1dy mau da toc d6

Lay mau tuan hoan tin hi¢u lién
tuc
Biéu dién trong mién tan s6 cua
tin hiéu lay mau
Hoi phuc tin hi¢u bang thong
gi¢i han tr cac mau cia noé.
X 1y ro1 rac cac tin hiéu lién
tuc
Thay doi toc do lay mau trong
xtr 1y tin hi¢u thoi gian ro1 rac
* Giam toc d6 ldy mau theo
thira s6 nguyén interge
* Tang toc do 1dy mau theo
thira s6 nguyén
interger

* Thay d6i toc d6 lay mau
theo thira s6 khong nguyén

X 1y tin hiéu da toc do
(Multirate signal processing)

* Chuyén ddi bo loc va
tang/giam lay mau

* Phan tach Polyphase

* Ung dung Polyphase cho
cac bo loc giam mau

Xir 1y s6 tin hidu lién

tuc

* Tién loc chdng chong phd

* Chuyén ddi A/D

* Chuyén doi D/A

* Liy mau du va dinh dang
nhiéu trong cac bd ADC/DAC
Bai tap va mo phong

[4.6]

Chuong 3: Bién d6i Z va tmg
dung gidi tich c4c hé théng
tuyén tinh

Dinh nghia Z-transform

Tinh chat ctia Z-transform.
Mién héi tu ROC va su 6n dinh
Bién ddi Z cho mot sb ham dic
biét

Bién d6i ngugc Z

Giai tich hé thong LTI trong
mién Z va mién Fourier.

Biéu dién dap ung tan sb cta hé
thdng LTI ding phan b
zeros/cuc clia phép bién ddi Z.
Bai tdp va mo6 phong.

[4,5,6]
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Chuong 4: Bién ddi Fourier roi
rac DFT va bién d6i Fourier
nhanh FFT

Tin hiéu bi ctra s6 héa va do
phan giai tan sd

Bién d6i Fourier thoi gian roi
rac DTFT va tinh chét cta nd
Bién d6i Fourier roi rac DFT va
tinh chét cta no.

Bién d6i Fourier nhanh FFT va
tinh chét cta no.

Bai tdp va mo6 phong.

[4,7,2]

Chuong 5: Hién thyc b loc s6

Dang truc tiép 1.

Dang chinh tic (truc tiép 2).
Dang ndi tiép.

Chuyén d6i n6i tiép sang chinh
tic.

Hién thuc ph?m cing va by dém
vong.

Hiéu tng lugng tir hoa trén bd
loc sd.

Bai tdp va mo6 phong.

[1,2,4]

7,8

Chuong 6: Thiét ké b6 loc FIR
vallR

Thiét ké bo loc dap tng xung
hiru han FIR

- Phuong phép ctra so:
Chir nhat, Hamming, va Kaiser

- Phuong phép ldy mau
tan so.

- Thiét ké b6 loc FIR
béang p/p khéc.
Thiét ké bo loc dap tng xung
vO han IIR.

- Bién d6i song tuyén tinh
Bilinear transformation.

- Thiét ké b6 loc thong
thip va thong cao

- Thiét ké bo loc bac cao.

Bai tap va moé phong.

[1,2,4]
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

9,10

Chuong 7: Day b loc Filter
Banks

Céc phép toan da tbc cin ban
Day bo loc hai kénh

CAu truc cdy cua day bo loc
Day b6 loc M-kénh déng nhat
Day bo loc DFT

Day b6 loc bién diéu Cosine
Bién dbi truc giao Lapped
orthogonal transforms

Ma hoéa bang con cho anh

Xt 1y tin hiéu chiéu dai hiru han
Transmultiplexers

Bai tap va mo phong.

[2,3]

11

Chuong 8: Bién ddi Fourier
thoi gian ngan STFT

Tin hiu thoi gian lién tuc
Phan giai thoi gian/tan sb va
biéu dién spectrogram

Tin hi€u thoi gian roi rac

K§ thuat trir phd dua vao bién
doi STFT

Bai tdp va mo6 phong.

[5,6,8]

12

Chuong 9: Bién d6i wavelets

Bién ddi wavelets lién tuc
(CWT)

Wavelets cho céac phan tich thoi
gian-ti 1¢

Hbi phuc tich phan va ban roi
rac

Chudi Wavelet

Bién ddi wavelets roi rac
(DWT)

Wavelets tur cac day bo loc
Ho Wavelet

Nén anh dung

Triét nhiéu dung wavelets
Bai tap va moé phong.

[2,3]

13

Chuong 10: Phan b6 thdi gian-
tin s6 phi tuyén

Ham ambiguity function

Phéan bd The Wigner
Distribution

Phén bd thoi gian-tan s6 tong
quat

Pho cua bién d6i Wigner-Ville
Bai tap va mo phdong

[1,2,6]
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Tuén/

Budi Chu dé (chuong)

Néi dung

Tai li¢u

15 |phd cong sult

14, |Chuong 11: Uéc hugng mat do

Ly thuyét co ban

Céc tinh chét udc lugng

U'dc lwgng mat do phd cong
suat: Periodogram; averaged
periodogram; modified
periodogram; correlogram
Phan tich pho thong s6
Parametric spectral analysis:
mo hinh ARMA; m6 hinh MA
Phuong phap phan tich pho siéu
phén giai: MUSIC algorithm;
Root-MUSIC algorithm;
ESPRIT algorithm

Bai tap va mo phong

[5,6,8]

7. Gidng vién tham gia gidng day:
CBGD chinh:

CBGD tham gia:

GS.TS Lé Tién Thuong

TS. D6 Hong Tuan
TS. Ha Hoang Kha
TS. VO Trung Diing
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir i ‘
Khoa/B§ mén quan ly MH: Vién Thong Dé cuong mon hoc Sau dai hoc
MACH T{CH HGP SIEU CAO TAN
(MICROWAVE INTEGRATED CIRCUITS)
Ma so MH: 045139

Sb tin chi: Tc (LT.BT&TH.Ty Hoc): 3 TCHP:
Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15

Homework: 30%
banh gia: Lab: 30%

E: 40%
- Moén tién quyét:
- Mo6n hoc trudce: - Mach tich hop siéu cao tan MS: 045139
- M6n song hanh:
- CTPT nganh: K§ Thuat Vién Thong
- Ma nganh: 60520208
- Ghi chu khac:

1. Muc tiéu mo6n hoc:

Cung cép kién thurc phan tich, thiét ké, mo phong, ché tao va do dac cac mach siéu cao tan thu dong va
tich cuc nhu mach chia/cong cong suat, mach ghép, mach loc, mach khuéch dai, mach tron tan va mach
dao dong.

Cung cip kién thirc phan tich va thiét ké cac hé thong siéu cao tan cho cac (mg dung trong cic hé thong
thong tin vo tuyén va Radar.

Cung cap k¥ ning sir dung cac phan mém mo phong nhu ADS, Cadence, SONET va cac thiét bi do siéu
cao tan nhu vector network analyzer, may phan tich phd, may phat song, may do hé s6 nhiéu .

Provide comprehensive knowledge on analysis, design, simulation, fabrication and measurement of
passive and active microwave circuits including power divider/combiners, couplers, filters, amplifiers,
mixers and oscillators.

Provide solid knowledge on analysis and design of microwave systems for wireless communications and
radar applications.

Provide skills of using simulation softwares such as ADS Cadence and SONET, and microwave
equiments such as vector network analyzer, spectrum analyzer, synthesizer and noise figure analyzer.

2. Noi dung tom tit moén hoc:
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Duec trén nén tan kién thtrc co ban vé ky thuat siéu cao tan da dugc trang bi & bac dai hoc, mon hoc nay
cung cap céc kién thirc chuyén sau cho phén tich, thiét ké, ché tao va do dac cac mach thu dong va tich
cuc cdu thanh nén cac hé théng siéu cao tan. Cac mach siéu cao tan dugc trinh bay trong mon hoc nay
bao gébm mach chia/ghép cong suat, mach chia dinh huéng cong suat, circulator, isolator, mach loc siéu
cao tan, mach khuéch dai nhidu thép, mach khuéch dai cong suat, mach khuéch dai bang rong, mach dao
dong va mach tron tin. Mén hoc ciing trinh bay vé phén tich anh huong ctia nhidu va méo phi tuyén 1én
chat luong cua hé thong siéu cao tan, va tir d6 cung cap phuong phép thiét ké hé théng may thu va may
phat siéu cao tan. Cac phan mém mo phong mach siéu cao tan nhu ADS, Cadence va SONET s& duoc
gidi thiéu giup hoc vién ndm dugc cac phuong phap mo phong cac loai mach siéu cao tan khac nhau. Céac
phuong phép do théng sé mach siéu cao tan sir dung cac thiét bi do nhu network analyzer, may phén tich
phé, may do hé sb nhilu s& dugc gi61 thi¢u. Cac k¥ nang sir dung thiét bi do siéu cao tan s& dugc cung
cap cho hoc vién thong qua céc bai tap va thuc hanh.

Vi¢c danh gid mon hoc dugce thuc hién thong qua nhiéu bai tap vé nha hang tudn, tiéu luan va bai thi téng
hop cubi khoa.

This course provides advanced microwave theories and techniques for the analysis, design, simulation,
fabrication and measurement of passive and active circuits constituting modern microwave systems for
wireless communications and radar. Microwave circuits presented in this course include Power
Dividers/Combiners, Couplers, Hybrids, Isolators and Circulators, Filters, Detectors, Low noise
Amplifier, Power Amplifier, Broadband Amplifier, Oscillator and Mixer. The course also presents the
effects of noise and nonlinearity distortion on the microwave system performance from which the system
design of microwave transceivers is conducted. Simulators such as ADS, Cadence and SONET, and
microwave equipments such as network analyzer, spectrum analyzer, synthesizer and noise figure
analyzer are introduced as well with the objective of providing students necessary skills for working in
the microwave engineering field. The course projects for design, simulation and fabrication of microwave
circuits help students verify the theory from experiment. The students are evaluated through homeworks,
quizzes, project and the final exam.

3. Tai liéu hoc tép:
[1] David M. Pozar, “Microwave Engineering”, John Wiley & Sons, Inc, 4" ed., 2012
[2] Gonzalez, “Microwave Transistor Amplifiers”, Prentice Hall, 2™ ed. 1997
[3] Behzad Razavi,”RF microelectronics”,Prentice Hall, 2™ ed., 2012.

[4] I.D. Robertson, S. Lucyszyn, “RFIC and MMIC Design and Technology”, The Institution of
Electrical Engineers, London, 2001

N

[5] Vii Dinh Thanh, “Mach Siéu Cao Tan”, NXB DHQG, 2006

1

[6] Vii Dinh Thanh, “K§ Thuat Siéu Cao Tan”, NXB DHQG, 2004.
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4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:

Hiéu anh huong cua nhiéu va méo phi tuyén 1én mdt hé thong siéu cao tan va cac thong s6 danh gia nhu
hé s6 nhiéu, nhiéu tuong duong ngd vao/ra, diém nén 1-dB va IP3.

Phan tich va danh gia cac cau triic may thu phét siéu cao tan khac nhau, va thiét ké cac thong sé hé thong
cho méy thu phat siéu cao tan.

Phaén tich, thiét ké, ché tao va do dac cac mach thu dong siéu cao tin nhu mach chia/ghép cong suat, mach
ghép dinh hudéng, mach ghép hon hop, Isolator va T/R switch.

Thiét ke, ché tao va do dac cac mach loc siéu cao tan dung cac phan tur phan bo.
Thiét ke, ché tao va do dac cac mach khuéch dai si€u cao tan.

Thiét ke, che tao va do dac cac tron va mach dao dong si€u cao tan.

Understand effects of noise and nonlinearity distortion on microwave systems and system parameters
such as noise figure, input/output referred noise, 1-dB compression point and third-order intercept point.

Analyze various microwave transceiver architectures and design system parameters for microwave
transceivers.

Analyze, design, fabricate and measure microwave passive components such as power divider/combiner,
directional coupler, hybrid coupler, circulator and T/R switch.

Analyze, design, fabricate and measure microwave filters using distributed elements.
Analyze, design, fabricate and measure microwave amplifiers.

Analyze, design, fabricate and measure microwave mixers and oscillators.
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5. Hudng din céch hoc - chi tiét cdch d4nh gi4 mén hoc:

Tai liéu duoc dua 1én BKEL hang tuan. Sinh vién tai vé, in ra va mang theo khi 1én 16p hoc. Piém tong
két mon hoc duge danh gia xuyén sudt qua trinh hoc.

Bai tap: 30%

Tiéu luan: 30%. Phén tich, thiét ké, mo phong va layout/post layout, hoac ché tao va do dac mét mach
siéu cao tan.

Thi: 40%
Tat ca cac sinh vién phai tham du ky thi cubi ky.

Diéu kién du thi cudi ky: Phai lam va trinh bay t6i thiéu 80% bai tap vé nha + 1 tiéu luan.

Documents are weekly provided on BKEL for students to download. Final average score of the course is
evaluated from following components:

Exercises/Tests/Homework: 30%

Assignment: 30%. Analyze, design, simulate and layout/post-layout or fabricate and measure a
microwave circuit.

Final examination: 40%
All students are required to attend the final examination for course evaluation.

Conditions for final examination attendance: finishing 80% Exercises/Tests/Homework and have to
present the assignment.

6. N6i dung chi tiét:
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Tuln/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

Chuong 1: Co s& k¥ thudt si€u
cao tan

1.1 Co s k¥ thuat siéu cao tan
(6n tép)

1.1.1  Dudng day truyén song
1.1.2 D6 thi Smith

1.1.3  Phéi hop tro khang
1.1.4 Ma tran tan xa

1.2 Cong nghé ché tao va linh
kién mach tich hop si€u cao tan
1.2.1  MIC/MMIC/RFIC
1.2.2  Linh kién thy dong
1.2.3  Linh kién tich cuc

1.3 Phan mém mo phong mach
siéu cao tan

Bai tap va mo phong

[1,4,5]

2,34

Chuong 2: Thong s6 hé théng
va cdu triic may thu phét

2.1 Nhiéu va méo phi tuyén
trong hé théng siéu cao tan
2.1.1 Nhiéu trong hé thdng siéu
cao tan

2.1.2 H¢ sb nhiéu

2.1.3 Méo phi tuyén

2.1.4 Tam dong cia hé thong
2.2 CAu tric may thu siéu cao
tan

2.3 CAu tric may phat siéu cao
tan

Bai tdp va mo6 phong

[1,3]

5,6

Chuong 3: Mach chia cong
suat va ghép dinh huéng

3.1 Cac dac tinh co ban

3.2 Mach chia cong suit hinh T
3.3 Mach ghép chia cong suét
Wilkinson

3.4 Puong truyén ghép dinh
huong

3.5 Mach ghép Lange

3.6 Mach ghép hon hop 90°
3.7 Mach ghép hon hop 180°
3.8 Circulator va Isolator

Bai tap va moé phdong

[1, 6]

56



Tuén/

Budi Chu dé (chuong)

Néi dung

Tai li¢u

7,8,9 An

Chuong 4: Mach lgc siéu cao

4.1 Thiét ké mach loc ding
phuong phép tan s anh

4.2 Thiét ké mach loc ding
phuong phép t6n hao

4.3 Cac phép bién doi trong
thiét ké mach loc

4.4 Thiét ké mach loc ding
phan tir phan bd

4.5 Mach loc thong thap tro
khang budc

4.6 Mach loc duong truyén
ghep

4.7 Mach loc dung cac bo cong
hudng

Bai tap va mo phong

[1,6]

9,10,
11,12

siéu cao tAn
, 13

Chuong 5: Mach khuéch dai

5.1 Mo hinh mach khuéch dai
5.2 On dinh ctua mach khuéch
dai

5.3 Phdi hop tré khang vao-ra
5.4 M0 hinh transistor don
hudng

5.5 Mach khuéch dai nhiéu
thap

5.6 Mach khuéch dai cong suét
5.7 Mach khuéch dai bang rong
Bai tdp va mo6 phong

[1,2, 6]

13,
14,

15 mach tron siéu cao tn

Chuong 6: Mach dao dong va

6.1 Mach dao dong

6.1.1 Diéu kién dao dong
6.1.2 Thiét ké mach dao dong
siéu cao tan

6.1.3 Nhiéu pha trong mach
dao dong siéu cao tan

6.2 Mach tron tan

6.2.1 bat tinh ctia mach tron
tan

6.2.2  Mach tron tan dung
diode

6.2.3 Mach trdn tan ding
transistor

6.2.4 Mach tron tan can bfmg
6.2.5 Mach tron tan Gilbert
Bai tap va moé phdong

7. Giang vién tham gia giang day:
CBGD chinh:

TS. Huynh Phit Minh Cuong
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CBGD tham gia:

TS. Trinh Xuan Diing
GS.TS Vi bBinh Thanh
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/B§ mén quan Iy MH: Dién Tu Pé cuong mon hoc Sau dai hoc
THIET KE VI MACH
(INTEGRATED CIRCUIT DESIGN)

Mi s6 MH: 045140

Sb tin chi: Tc (LT.BT&TH.Ty Hoc): 3 TCHP:
Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
Bai tap: 20%
Thuc hanh: 20%
bénh gia:
Bai tap 16n: 40%
Thi: 20%
- Mén tién quyét:
- Mén hoc trude: - Thiét ké vi mach MS: 045140
- Mon song hanh:
- CTDT nganh: K§ Thuat Vién Thong
- Ma nganh: 60520208
- Ghi chu khac:

1. Muc ti€u mé6n hoc:
Muc tiéu ctia mén hoc nay bao gom:

Giai thich tong quan vé thiét ké vi mach, cac quy trinh thiét ké dya trén cell va MOS (cell-based design
va MOS-based hodc full-customed design)

Giai thich va phan tich vé MOS transistor

Giai thich 1y thuyét vé cong nghé CMOS

Giai thich va phén tich vé tinh tri hoan trong thiét ké vi mach s
Giai thich vé cong suét trong vi mach sd

Thiét ké va m6 phong vi mach sé don gian

Cung cép kién thirc vé cac budc trong qua trinh thiét ké: thiét ké dién, thiét ké vat ly-layout, dong goi,
kiém tra, ciing nhu triét 1y trong linh vyc thiét ké IC tin hiéu twong ty, hdn hop.

Trinh bay vé cong ngh¢ CMOS, cac budc san xuit trong IC ma gitp sinh vién hiéu hon vé layout, thiét ké
vat ly

The course goals of this course are:
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Explain overview of IC design

Explain and analyze MOS transistor

Explain CMOS Technology

Explain and analyze delay in digital IC design

Explain power in digital IC design

Design and simulate simple digital ICs

Gives the knowledge in analog and mixed signal IC design process, and philosophy in this field.

Presents CMOS technology, IC fabrication steps that could help students understand layout-physical
design

2. Noi dung tom tit moén hoc:

Mon hoc nay tap trung vao viéc xay dung kién thirc vé vi mach tir duéi 1én. Cac ndi dung chinh 1a: nhiing
linh kién CMOS va cong nghé ché tao; cic cong logic CMOS va layout ctia chiing; tri hodn truyén, 1&
nhiéu va tiéu tan cong suat; thiét ké hé td hop va hé tudn ty & murc transistor, thiét ké mach nhé & muc
transistor. Cac flow thiét ké cho vi mach s6, vi mach twong ty dugc trinh bay chi tiét.

This course focuses on building an understanding of integrated circuit from bottom-up. The key contents
are: CMOS devices and manufacturing technology; CMOS logic gates and their layout, propagation
delay, noise margins and power dissipation; combinational and sequential circuit design at the transistor
level, memory circuit design at the transistor level. Design flows for Digital, analog IC are presented, in
the way of cell-based design and full-customed design

3. Tai liéu hoc tap:

[1]  Michael John Sebastian Smith, “Application-Specific Integrated Circuits”, Addison-Wesley,
1,400 pages, ISBN: 0-201-50022-1, June 1997

[2]  Palnitkar, Samir. “Verilog HDL: A Guide to Digital Design and Synthesis”, 2nd ed. Upper
Saddle River, NJ: Prentice Hall, 2003. ISBN: 0130449113.

[3] R. Baker, H. Li, D. Boyce. “CMOS. Circuit design, Layout, and Simulation’; 3rd edition,
2010

[4] S.Kang, Y. Leblebici. “CMOS Digital Integrated Circuits: Analysis and Design”’, McGraw
Hill; 3rd edition, 2003

[5] BehzadRazavi, “Design of Analog CMOS Integrated Circuits ”, McGraw Hill, 2001

[6] Allen, Holberg, “CMOS Analog Circuit Design ”, OxfordUniversity Press, 2002
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[7] David A. Johns, Ken Martin, “Analog Integrated Circuit Design”, John Wiley & Sons
(Asia), 2002

[8] User Manual of Cadence/Synopsys or equivalent tools.

[9] Neil Weste and David Harris, CMOS VLSI Design A Circuits and Systems Perspective,
Addison Wesley, 2010

4. Cic hidu biét, cic k¥ ning cn dat dugc sau khi hoc mén hoc:

Giai thich céac loai ASIC, thu vién ASIC va ludng thiét ké ASIC
Thiét ké va tong hop cac mach logic st dung Verilog

Phan tich va téi vu thiét ké ASIC dbi véi dién tich va do tré
Kiém tra va mé phong thiét ké ASIC

Str dung cong cu Synopsys dé tong hop, quy hoach, sap chd, va két ndi mot thiét ké ASIC don gian.

Explain types of ASICs, ASIC cell libraries and ASIC design flow

Design and synthesize logic circuits using Verilog

Analyze and optimize an ASIC design for area and delay

Verify and simulate an ASIC design

Use Synopsys tool to synthesis, floorplanning, placement, routing a simple ASIC design

5. Hudng din céch hoc - chi tiét cdch d4nh gi4 mén hoc:

Tai liéu dugc dua 1én BKEL hang tuan. Diém tong két mon hoc duoc danh gia xuyén sudt qua trinh hoc
Bai tap 20%

Thuc hanh: 20%

Bai tap 16n: 40%

Thi: 20%

Piéu kién du thi:

HV duogc yéu cu phai ndp du va dung han bai tap 16n va bai tap vé nha trén BKEL.
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Course materials are uploaded to BKEL every week. The grade is evaluated for all learning duration:

Assignments: 20%
Experiment: 20%
Class project: 40%
Final exam: 20%

Condition for exam attendance:

Students submit all assignments and class project report on BKEL

6. Noi dung chi tiét:

Tuén/ . ad
Budi Chu dé (chuong)

Néi dung

Tai li¢u

1 [Chuong 1: Gidi thiéu

1.1. Cac loai ASICs

1.2. Trinh tyr thiét ké

1.3. Thu vién cell

Yéu cau hoc vién tu hoc 3h
Require self-studying for 3
hours

[11-[9]

2,3 v6i Verilog HDL

Chuong 2: Thiét ké hé thong sd

2.1. Gi6i thiéu Verilog-HDL
2.2. Toan to

2.3. Céc thu tuc, gén

2.4. M6 phong cong logic

2.5. M6 phong tri hoan

Yéu ciu hoc vién tu hoc trong
6h

[11-[9]

4,5 |Chuong 3: Tong hop logic

3.1. Tong hop mach t6 hop

3.2. Tong hop mach tuan tir

3.3. Tong hop bd nhé

3.4. Téi wu hoa toc 49, dién tich
Yéu ciu tu hoc trong 6h

[11-[9]

6,7 |Chuong 4: M6 phdong

4.1. Céac loai mo6 phong

4.2. M6 phong chuc nang
4.3. Phan tich dinh thi

4.4. M6 phong murc d6 cong
Tu hoc 6h

[1]-[9]

8 |Chuong 5: Clock

5.1. Clock Buffer, va Clock
Tree

5.2. Clock Tree Generation
5.3. Reset Circuity

5.4. Clock Skew, va Fixes
Tu hoc trong 3h

[1]-[9]
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Tuln/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

9,10

Chuong 6: Floorplanning va
Placement

6.1. Floorplanning

6.2. Placement

6.3. Physical Design Flow
6.4. Information Formats
Tuhoc 6 h

[11-[9]

7.1. Global Routing
7.2. Detailed Routing

Tu hoc trong 15h

11 |Chuong 7: Routing 7.3. Special Routing [1]-[9]
7.4. Circuit Extraction, va DRC
Tu hoc trong 6h
8.1. Cac cong cu CAD
12,13 . . . 8.2. Design Vision
14,1 glg?ri giSASIC Design Using ¢ 3 giatic Timing Analysis  |[1]-[9]
5 8.4. IC Design Tutorial

7. Giang vién tham gia giang day:
CBGD chinh:
CBGD tham gia:

PGS.TS Hoang Trang

TS. Tran Hoang Linh
TS. Truong Quang Vinh
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/B§ mén quan Iy MH: Dién Tu Pé cuong mon hoc Sau dai hoc
THIET KE HE THONG NHUNG NANG CAO
(ADVANCED EMBEDDED SYSTEM DESIGN)
M s6 MH: 045141

Sé tin chi: Tc (LT.BT&TH.Tu Hoc): 3 TCHP:

Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
Bai tap: 20%

Dénh gia: Tiéu luan: 30%
Thi: 50%

- Moén tién quyét:

- Mo6n hoc trudce:

- M6n song hanh:

- CTPT nganh: K§ Thuat Vién Thong
- M2 nganh: 60520208

- Ghi chu khac:

1. Muc tiéu mo6n hoc:

Moén hoc nay cung cép cho sinh vién kién thirc nang cao vé thiét ké hé thdng nhung bao goém: tién trinh
thiét ké, dic ta hé théng, phan chia h¢ théng, phan tich, danh gié, va t6i wu hé théng. Sinh vién s€ c¢6 kha
ning thiét ké phan cimg cta hé théng nhing st dung vi diéu khién ARM véi cac ngoai vi GPIO, ADC,
UART, SPI, 12C, USB, va Ethernet. Bén canh d6, sinh vién s€ c6 kha nang 1ap trinh phén mém nhung c6
va khong c6 hé diéu hanh sir dung ngdn ngi 1ap trinh C va st dung cac céng cu phan mém trong thiét ké
hé théng nhiing.

This course provides students with advanced knowledge of embedded system design including: design
process, specification, system partitioning, analysis, evaluation, and optimization of embedded systems.
Students will have ability to design hardware part of an embedded system using ARM microcontrollers
with peripherals including GP1IO, ADC, UART, SPI, 12C, USB, and Ethernet. Besides, students will also
have ability to program software of an embedded system with and without operating systems using C
programming language and apply software development tools for designing embedded systems.

2. N6i dung tém tit mén hoc:

Noi dung bai giang mon hoc nay duoc t6 chirc thanh 5 chuong. Chuong 1 trinh bay vé tién trinh thiét ké
hé théng nhung, dong thoi gidi thiéu phuong phap dic ta va phan chia hé thong nhung. Chuong 2 gi6i
thiéu ho vi diéu khién ARM Cortex-M3 va M4 d¢ sinh vién c6 thé img dung vi diéu khién nay trong cac
thiét ké hé thong nhung. Chwong 3 trinh bay k¥ thuat 1ap trinh ngdn ngit C danh cho hé théng nhung,
ddng thoi gidi thiéu cac cong cu phan mém dé phat trién hé thong nhung. Chuong 4 cung cap kién thirc
vé ngoai vi cia mot h¢ théng nhung. Chuong 5 mo ta cach phan tich, danh gia, t8i wu va kiém tra mot du
an thiét ké hé théng nhing.
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The syllabus of this course is organized in 5 chapters. Chapter 1 presents the design process of emebdded
systems, and also introduce specification and system partitioning of embedded systems. Chapter 2
introduces microcontroller series including ARM Cortex-M3 and M4 for students to apply them in
embedded system design. Chapter 3 presents C programming technique for embedded systems and
introduces development tools for embedded systems. Chapter 4 provides knowledge of peripherals of an
embedded system. Chapter 5 descibes how to analyze, evaluate, optimize, and test an embedded system
design project.

3. Tai liéu hoc tap:

[1] Tammy Noergaard, Embedded System Architecture", Newnes, Elservier, 2005.

[2] Jonathan W Valvano, Embedded Systems: Introduction to Arm® Cortex(TM)-M Microcontrollers
(Volume 1), 2012

[3] Jonathan W Valvano, Embedded Systems: Real-Time Interfacing to Arm® Cortex™-M
Microcontroller, 2012

1. Ap dung tién trinh thiét ké hé thdng nhiing

2. Thiét ké phan cing cho hé théng nhing sir dung vi xir Iy ARM
3. Phat trién phan mém cho hé thong nhiing str dung ngon ngi lap trinh C
4. St dung cac cong cu phan mém dé thiét ké hé thong nhung

5. Phan tich, danh gia, va toi vu thiét ké hé théng nhung

1. Apply embedded system design process

2. Design hardware for embedded systems using ARM processors

3. Develop software for embedded systems using C programming language
4. Use software tools to design embedded systems

5. Analyze, evaluate, and optimize embedded systems

5. Hudng din cich hoc - chi tiét cach d4nh gid mon hoc:

Tai liéu dugc dua l1én BKEL hang tuan. Diém téng két mon hoc duge danh gia xuyén subt qua trinh hoc.
Diéu kién du thi: Hoc vién dugc yéu cau phai ndp du va ding han bai tap 1on va bai tp vé nha trén
BKEL.
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Céch danh gia:

Bai tap: 20%

Tiéu luan: 30%

Thi: 50%

Course materials are uploaded to BKEL every week. The grade is evaluated for all learning duration.

Condition for exam attendance: Students submit all assignments and class project report on BKEL

Grading:

Homework: 20%

Project: 30%

Final exam: 50%

6. N6i dung chi tiét:
Ay
Tudn, Chu 42 (chuong) Nbi dung Tai lidu
Budi
0.1. Thong tin mo6n hoc
A n 0.2. Bai giang va thoi gian biéu
1 [Chuong 0: Gidi thi¢u mon hoc 0.3. Chuan bi cho mén hoc [1]
0.4 Chon dé tai bai tap 16n
1.1. Nhitng dic diém va van dé
trong thiét ké h¢ thong nhing
Chuong 1: Tién trinh thidt ké hé 1.2,. Tien trinh thiet ké h¢ thong
2-3 théng nhun nhing (1]
g nhung 1.3. Dic ta thiét ké hé théng
nhiing

1.4. Phan chia hé thong nhung

Chuong 2: Ho vi diéu khién

2.1. ARM Cortex-M3
2.2. ARM Cortex-M4

ARM

ARM
3.3. Code Composer Studio
3.4. Keil uVision

456\ \rM 2.3. Thiét ké phan cimg sir dung (23, 131
ARM
3.1. Phat trién phan mém cho hé
Y s _x_ |thdng nhing
Chuong 3: Phat trién phan mém A s C
7-8 |cho hé théng nhung sir dung 3.2. Lap trinh € cho vi xuly [2]
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Tuén/

Budi Chu dé (chuong)

Noi dung

Tai li¢u

Chuong 4: Thiét ké ngoai vi

4.1. ADC
42.LCD
4.3. UART
4.4. SPI
4.5.12C

4.6. USB
4.7. Ethernet

[3]

13- |Chuong 5: Phan tich thiét ké va
14-15|t61 vu h¢ thong nhing

5.1. Phan tich thiét ké phan
cung

5.2. Phan tich thiét ké phan
mém

5.3. Panh gia hé thong nhung
5.4. Tbi wu hé thong nhung
5.5. Kiém tra hé théng nhung

[1]

7. Gidng vién tham gia gidng day:
CBGD chinh:
CBGD tham gia:

TS. Truong Quang Vinh

TS. Pham Hung Thinh
TS. Lé Chi Thong
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/B§ mén quan Iy MH: Dién Tu Pé cuong mon hoc Sau dai hoc
TIN HIEU VA ANH Y SINH
(BIOMEDICAL SIGNALS AND IMAGING)

Mai s6 MH: 045142

Sé tin chi: Tc (LT.BT&TH.Tu Hoc): 3 TCHP:

Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
Bai tap: 20%

Dénh gia: Tiéu luan: 40%
Thi: 40%

- Moén tién quyét:

- Mo6n hoc trudce:

- M6n song hanh:

- CTPT nganh: K§ Thuat Vién Thong
- M2 nganh: 60520208

- Ghi chu khac:

1. Muc ti€u mé6n hoc:
- Cung cép kién thirc co ban va ning cao vé cac hé thong tin hiéu va anh y sinh.

- Gi6i thiéu nhiing kién thitc co ban trong x1t 1y tin hi¢u so, dac bi¢t nhan manh vao nhitng van de xu ly
tin hi€u va anh y sinh.

- Chuan bi cho hoc vién nhiing kién thuc, k¥ nang can thiét dé thuc hién cac nghién ctru trong linh vuc xir
1y tin hiéu va anh y sinh, ciing nhu nhirng ap dung trong viéc chudn doén.

- Cung cap nhiig kién thtrc va kinh nghiém thuc té trong viéc xir Iy tin hiéu va anh y sinh.

- Provide a solid foundation in advanced biomedical signaling and imaging systems.

- Present the fundamentals of digital signal processing with particular emphasis on problems in
biomedical signals and images.

- Prepare participants for research in biomedical signal and image computing and its clinical applications.

- Provide practical experience in processing physiological data, with examples from cardiology and
medical imaging.

2. N6i dung tém tit mén hoc:

Mon hoc nay cung cap cac kién thirc co ban vé xtr 1y tin hi¢u va hinh anh, dac biét nhan manh dén cac
van d¢€ lién quan dén tin hi€u va anh y sinh. Muc ti€u chinh ctia moén hoc la trang bi nhirng hi€u biét va
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céc ky thuat co ban lién quan dén tin hiéu y sinh va phan tich hinh anh y sinh. Cac phuong phap uéc
lugng, phat hién va loc duoc phét trién va ap dung trén cac tin hiéu y sinh. Nhitng céng cu nhu thu thap
dit liéu va hinh anh, loc nhiéu, trich dic trung, va md hinh hoa tin hiéu dugc nghién ciru bﬁ“mg MATLAB/
C ++. Hoc vién sé& dugc tiép can véi nhitng van dé thyc té vé xir Iy hinh anh va tin hiéu thong qua lap
trinh Matlab / C ++ trong 16p va trong cac bai tap.

Khoa hoc nay ¢o cac cha dé sau:

- Gi6i thiéu vé xur 1y tin hiéu va hinh anh y sinh va cac tmg dung cta no.

- Cac phuong phap tién tién vé xur 1y va phan tich tin hiéu y sinh.

- Cong ngh¢ hinh anh y sinh tién tién (CT, X-Ray, MRI, siéu am, PET).

- Phén tich va biéu dién hinh anh so.

- Cai thién chat luong anh trong mién khong gian va mién tan so.

- Phan doan anh.

- C4c bai toan phan loai va chan doan.

This course presents the fundamentals of signal and image processing with particular emphasis on
problems in biomedical research. The main goal of the course is to develop an understanding for
fundamental physical and engineering constraints associated with biomedical signal and image
analysis. Various estimation, detection and filtering methods are developed and demonstrated on
biomedical signals. Such tools include data acquisition and imaging, denoising and filtering, feature
extraction, and modeling are studied using MATLAB/C++. Students will gain hands-on experience in
image and signal processing through Matlab/C++ programming in class and in assignments.

loc nhiThis course has the following topics:

- Introduction to biomedical signal and image processing and its applications.

- Advanced methods of biomedical signal processing and analysis methods.

- Advanced biomedical imaging technology (CT, X-Ray, MRI, Ultrasound, PET).
- Digital image analysis and visualization.

- Image enhancement in spatial and frequency domain.

- Image segementation.

- Pattern Classication and Diagnostic Decision.
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3. Tai li¢u hoc tép:

[1]J. L. Prince and J. M. Links, Medical imaging: signals and systems, Prentice Hall, 2006. ISBN 0-1-
-065353-5.

[2] Kayvan Najarian and Robert Splinter, Biomedical Signal and Image Processing, 2nd edition, CRC
Press, 2012.

[3] Rangaraj M. Rangayyan, Biomedical Signal Analysis - A Case-study Approach, EEE/ Wiley, New
York, NY, 2nd Edition, 2015, ISBN 978-0-470-91139-6.

[4] John L. Semmlow and Benjamin Griffel, Biosignal and Medical Image Processing, CRC Press, Third
Edition Edition.

[5] Rangaraj M. Rangayyan, Biomedical Image Analysis, CRC, 2005, ISBN 0849396956.
[6] Rafael Gonzalez and Richards Woods, Digital Image Processing, 3rd edition, Prentice Hall, 2007.

4. Cic hidu biét, cic k¥ ning cn dat dugc sau khi hoc mén hoc:

Sau khi hoc mén ndy, sinh céc hoc vién c6 thé:
- Hiéu duoc ngudn gdc, cac dic tinh cua tin hiéu y sinh thong dung nhu ECG, EMG, EEG, huyét 4p,...
- Hiéu dugce cac ngué)n va dic tinh cua nhiéu, artifact 1én cac tin hiéu y sinh.

- Van dung duoc cac phuong phap, cac k¥ thuat xi 1y tin hi¢u y sinh nhu do nhip tim tir ECG, cac mo
hinh vét 1y tao ra tin hi¢u y sinh, tin hiéu dién nao....

- Hiéu duoc cac nguyén 1y thu nhan dugc céac tin hiéu hinh anh y sinh 2, 3 chiéu bao gom hé thong thu
nhan anh tia X, hé théng CT, h¢ théng cong huong tur, hé théng siéu am,...

- Hiéu dugc cac k¥ thudt xir y anh y sinh co ban nhu ning cao chét lugng anh, loc, khoi phuc anh, phat
hién canh, phan doan anh, phan 16p mau.

- Ap dung cac k¥ thuat xtr Iy anh trong cac Gmg dung co ban cua xt 1y anh y sinh.

- Viét bao céo khoa hoc hién thuc mot giai thuat xtr ly anh y sinh trén Matlab/C++ va danh gid hi¢u nang
cua giai thuat do.

Upon completion of this course, students should be able to:

- Understand the origins and characteristics of some of the most commonly used biomedical signals,
including ECG, EMG, EEG, blood pressure, evoked potentials,...

- Understand sources and characteristics of noise and artifacts in these signals.
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- Understand how to apply specific mathematical techniques to solve problems in the areas of biomedical
signals such as the estimation of evoked potentials, automatically detecting heart-beats from the ECG,
and physiological modelling.

- Explain the physical basis and engineering principles underlying common approaches in acquiring 2-D
and 3-D images for biomedical applications, including x-ray imaging, tomographic techniques (CT),
Magnetic Resonance Imaging (MRI) and ultrasound imaging,...

- Explain basic concepts of biomedical image processing: principles of image enhancement, filtering and
restoration, edge detection, automatic image segmentation and pattern classification.

- Apply image processing techniques to basic biomedical applications.

- Write a scientific report explaining a signal and image processing algorithm implementation made in
Matlab/C++ and quantifying its performance.

5. Huéng dfn cach hoc - chi tiét cach d4nh gid mén hoc:
- Hoc vién can doc sach gido trinh va lam bai tap dz‘iy du.
- Cach danh gia:

- Bai tap vé nha: 20%

- Tiéu luan: 40%

- Thi: 40%

- Students should read textbooks and finish all assignments.
Grading:

- Homework: 20%

- Class project: 40%

- Final exam: 40%

6. N6i dung chi tiét:
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Giéi thiéu chung v& c4c tin hiéu
va hinh anh y sinh

- Cac ngudn tin hiéu va hinh
anh y sinh.

- C4c vi du vé tin hiéu va hinh
anh y sinh.

- Cac muc tiéu va kho khan
trong viéc phan tich va xur 1y tin
hiéu y sinh.

[1, 3, 5] Chuong
1, [2] Chuong 8 - 18

1,2

Céc quy trinh ddng thoi, lién
két, va tuong quan

- Cac van dé can quan tam.
- Minh hoa céc vén dé cu thé.

- Tin hiéu ECG va PCG

- Tin hiéu PCG va xung dong
mach canh

- Tin hiéu ECG va dién tam
nhi.

- Céc truong tac trong tim.

- Vai tro quan trong cia HRV.

- Tin hiéu EMG va VMG.

- Cac tin hi¢u dao dong céc
khop dau gdi va cac co bap.
- Ung dung 1: Phan doan PCG
- Ung dung 2: Chan doén va
giam sat hién tugng ngung thd
trong khi ngu.

[2] Chuong 6, [3] Chuong 2

Loc trong viéc loai bd cac
artifacts

- Cac ngudn nhidu vat 1y, cac
qué trinh ngau nhién va cac dic
tinh twong ung.

- Minh hoa céac van dé nghién
ctru cu thé.

- C4c khai niém co ban vé loc.
- Céc bd lgc trong mién thoi
gian.

- Céc bd lgc trong mién tan sb.
- Cac bo loc théng ké.

- Céc b loc tdi wu.

- Céc bd loc thich nghi.

- Minh hoa cac ting dung cu thé.

[3] Chuong 3, [2] Chuong 8-
12

Phét hién cac hi¢n tugng

- Phat hi¢n cac hién tugng cac
dang song.

- Phan tich tuong quan cua tin
hi¢u EEG.

- Cac k¥ thuat phan tich phd
chéo.

- B0 loc match.

- Phat hi¢n dang song P trong
tin hiéu ECG.

- Loc dong hinh.

[3] Chuong 4
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Tuln/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

Phén tich hinh dang s6ng va 49
phtrc tap ciia dang song

- Phéan tich ERP.

- Phan tich hinh thai hoc cua
dang song ECG.

- Phén tich va trich xuit song
mang.

- Phéan tich cac dai luong RMS,
téc d6 qua diém zero,...

- Cac (mg dung cu thé.

[3] Chuong 5

Céc dic tinh trong mién tin s6
va mé hinh ho4 céc hé théng y
sinh

- Ué6c lugng mat d6 phd cong
SUAL.

- M6 hinh hoa hé thong
Parametric

- Ty hdi quy hay mé hinh toan
diém cuc.

- M6 hinh diém cuc diém
khong.

- Cac mo hinh co dién hoc tao
ra cac tin hi¢u y sinh.

[3] Chuong 6, 7

Phén tich cac tin hi¢u khong
ding va céc tin hi¢u da thanh
phin

- Céc hé thdng bién thién theo
thoi gian.

- Phan doan cb dinh.

- Phan doan thich nghi.

- Str dung b loc thich nghi
trong phan doan.

- Phan tich thoi gian-tan sd,
wavelet.

- Tach cac tin hiéu tron 1an

- Céc uing dung.

[3] Chuong 8
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Chét lrgng hinh anh va ndi
dung théng tin

- Céc kho khan trong vi¢c thu
nhan va phan tich anh.

- Céc dic tinh cta chat luong
anh.

- Mat d6 quang pho

- Dai dong

- B twong phan [10] [0 [0 [
Uy od oy oo do oo oo
Uy od oy oo do oo oo
-[10) Histogram ()1 (10 C10) 1]
Uy od oy oo do oo oo
Uy od oy oo do oo oo
- Entropy /[ LI0) V00 LIC) (00D
Uy od oy oo do oo oo
Uy od oy oo do oo oo
- Hdm ham mo va ham
truyén. [ /(]

- Bg phan giai

- Bién d6i Fourier

- Ham truyén dat diéu ché

- Ti 6 tin hiéu trén nhiéu.

- Cac phép do sai sd.

0 O

U Ut od b ol

U Ut od b ol
iNNIEpNINREIn

[1] Chuong 3/ 5] Chuong
2} [6] Chiwong 3

R EIRREN

U Ut od b ol

U od of

3,9

Loai bd céc artifact

- Cac dac tinh cua artifact[ ][]
- Pong bd hoa hay trung binh
nhiéu khung anh.

- Cac bo loc théng ké cuc bd
trong mién khong gian.

- Céac bo lgc trong mién tan sb.
- Biéu dién dudi dang ma tran
cac phép toan xur Iy anh.

- Loc tdi wu.

- Céc b0 loc thich nghi.

[2] Chuong 3, [5] Chuong
3, [6] Chuong 2, 5

Nang cao chét hrgng anh

- Phép tru mat na. [10] [10] I ]
- [UPhép trir anh trong mién
khong gian

- Céc phép bién ddi mirc xam

- Cac phép bién ddi histogram

- Céc toan tir chap mat na

- Tang cudng tan sd cao

- Loc dong hinh trong nang cao
chat lugng anh.

- Nang cao d¢ tuwong phan thich
nghi.

- Panh gia ddi tuong cua viéc
nang cao chit luong do twong

[2] Chuong 3, [5] Chuong 4,
[6] Chuong 3

phan.
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

11

Ph4t hién ving ndi bat

- Lay ngudng va nhi phéan hoa.
- Phat hién diém ddc biét va cc
dudng.

- Phat hién canh.

- Phan doan va lam 16n vung

- Lam 16n vung dua trén tdp mo
dé phat hién ving c6 chira kh6i
u.

- Phat hién cac d6i tuong da biét
trude hinh dang

- Céc phuong phap dé cai tién
tach duong bao hay udc lugng
cac vung.

[2] Chuong 4, [5] Chuong
5, [6] Chuong 10,

12

Phan tich hinh dng va két cau

- Biéu dién hinh dang va céc
duong bao.

- Céc h¢ s hinh dang.

- Cac bo mo ta Fourier.

- Phan tich két cdu ctia anh y
sinh.

- C4c mo hinh tao ra anh két
clu.

- Céc phén tich thong ké cua
anh két cau

- Céc dinh luat do nang luong
cuia két ciu.

- Phén tich trong mién tan sd
ctia anh két ciu.

- Phan tich phan doan anh va
céu truc ciia anh két cu.

[5] Chuong 6, 7, [6] Chuong
11

13

Phan tich cdc mAu dinh huéng

- Cac mau dinh huéng trong
anh.

- Cac phép do phén bd cac
hudng.

- Loc theo huong

- Cac b0 loc Gabor

- Phan tich hudng theo phat
hién canh da ti I€.

- Phan tich bién d6i Hough-
Random.

[5] Chuong 8

14

Kho6i phyc anh, gidi chép va giai
nhoe

- Cac bo loc khoi phuc tuyén
tinh bét bién theo khong gian.
- Giai nhoe mu.

- Giai chap dong hinh.

- Khéi phuc bién thién theo
khong gian.

[2] Chuong 13, [5] Chuong 9,
10, [6] Chuong 5.
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Tuén/

Budi Chu dé (chuong)

Néi dung

Tai li¢u

Phan 16p va chin doén céc tin

15" | hieu va hinh anh y sinh

- Céc phan 16p mau.
- Phan 16p mau c6 giam sét.

- Cac mo hinh xac xuat va cac
quyét dinh dya trén viéc thong
ké.

- Cac mang neural.

- Po d¢ tin cdy va chi phi cua
viéc chén doan.

- B9 tin cdy cua cac dac trung,
cac bo phan 16p va ham quyét
dinh.

- Cac ung dung cu thé cta viée
phéan 16p tin hiéu.

- Phan 16p mau khong gidm sat.

- Céc phén tich hdi quy logistic.

[2] Chuong 7, [3] Chuong 9,
[5] Chuong 12, [6] Chuong 12

7. Gidng vién tham gia gidng day:
CBGD chinh:
CBGD tham gia:

TS. Truong Cong Dung Nghi
GS.TS Lé Tién Thudng
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/B6 mén quan ly MH: Vién Thong Pé cuong moén hoc Sau dai hoc
XU LY ANH VA VIDEO
(VIDEO AND IMAGE PROCESSING)

Mai s6 MH: 045143

Sb tin chi: Tc (LT.BT&TH.Ty Hoc): 3 TCHP:
Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
Bai tap: 10%
Béo cdo nhom: 20%
banh gia: Tiéu luan: 30%
E(}:; :két thic mén 40%
- Mén tién quyét:
- Moén hoc trude: - Xu ly anh va video MS: 045143
- Mon song hanh:
- CTDT nganh: K§ Thuat Vién Thong
- Ma nganh: 60520208
- Ghi chu khac:

1. Muc ti€u mén hoc:
- Cung cap dén hoc vién nhiing kién thirc co ban vé xir Iy anh va video.
- Hiéu dugc cac cong cu todn hoc dé phan tich cac tin hi¢u da chiéu.

- Hi€u duogc cac cong cu pho bién dung dé phat hién canh, udc lugng chuyén dong, phan doan, biéu dién
va mo ta anh, nhan dang doi tuong cac cac ung dung madi nhat.

- Hiéu duoc cac ma hoa anh, video, cac chuan nén mai nhat.

- Thuc hién cac tiéu luan xur Iy anh/video trén co sé kién thire da hoc, phén tich va danh gia cac két qua
thuc hién.

- Introduce the fundamentals and emerging techniques on image and video processing.
- Understand the mathematical tools used in the multidimensional signal analysis.

- Understand the popular problems, such as edge detection, motion estimation, segmentation, object
representation and description, object recognition, as well as other updated applications.

- Understand recent image and video coding, video standard conversion.

- Implement specific projects on image and video processing based on learned knowledge and technique.
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Analyze and interpret the obtained results.

2. N6i dung t6m tht mon hoc:

Mon hoc nay gidi thiéu cac nguyén tic, k¥ thuat co ban cta xt 1y hinh anh va video. Noi dung chinh cua
mon hoc nay trinh bay cac khai niém, 1y thuyét, cong cu nén tang cta cac nghién ciru hién tai va cac tng
dung thyc té trong nganh cong nghiép xir Iy hinh anh va video.

Moén hoc bao gom cac chu dé sau:

- Céc qua trinh nhan thtrc, thu nhan hinh anh/video, céac biéu dién tuong Uung.

- Phan tich Fourier cua tin hi€u hinh anh va video va dap ung tan so cua h¢ thong thu nhan hinh anh cia
con nguoi.

- Lay mau anh/video.

- Phan doan hinh anh/video, cdc mé hinh két ciu, loc/khoi phuc hinh anh/video, cac phép chuyén ddi hinh
anh, x1r Iy hinh anh da phan gidi,...

- Cac mo hinh mau, biéu dién va xtr Iy hinh 4nh mau.
- Cac biéu dién, udc luong chuyén dong hai chiéu, ba chiéu.
- Cac phuong phéap nén va cac chuan anh/video.

- Phan tich hinh anh.

This course provides an introduction to principles of image and video processing. It presents the main
concepts, results, and techniques that are the foundations of current academic research and industry
practice in image and video processing.

The course includes the following topics:

- Image/video formation, perception, and representation.

- Fourier analysis of image and video signals and frequency responses of the human visual system.
- Image/video sampling.

- Image/video segmentation and texture models, image/video filtering and restoration, image transform
algorithms, multiresolution image processing,...

- Color models, representation, and image processing.
- Two-dimensional, three-dimensional motion representation and estimation.

- Image and video compression methods and standards.
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- Image analysis.
3. Tai liéu hoc tép:

[1] Rafael Gonzalez and Richards Woods, Digital Image Processing (3rd Edition), Prentice-Hall,
Inc. Upper Saddle River, NJ, USA, 2006, ISBN:013168728X.

[2] A. Jain, Fundamentals of Digital Image Processing, Prentice-Hall, 1989, ISBN: 978-0-13336-165-0.

[3] Y. Wang, J. Ostermann, and Y.Q.Zhang, Video Processing and Communications, Prentice Hall,
2002, ISBN 0-13-017547-1.

[4] A. Murat Tekalp, Digital Video Processing, Prentice-Hall, 1995, ISBN 0-13-190075-7.

[5] Al. Bovik, Handbook of Image and Video Processing, Elsevier Academic Press, 2005, ISBN: 0-1-
-119792-1.

[6] Oge Marques, Practical Image and Video Processing Using MATLAB, Wiley/IEEE Press,
2011, ISBN: 978-0-47004-815-3.

[7] J. W. Woods, Multidimensional Signal, Image and Video Processing and Coding, Academic Press,
2006, ISBN 0-12-088516-6.

[8] Richard Szeliski, Computer Vision: Algorithms and Applications, 2011, ISBN: 978-1-84882-934-3.

[8] Simon J. D. Prince, Computer Vision: Models, Learning, and Inference, Cambridge University Press,
2012.

- Hiéu duoc cac khai niém co ban vé anh, video.

- Phan tich dugc cac thong tin cia tin hi¢u hai chi€u trong mién bién doi.

- Hiéu duoc cac NG thuyét vé xur ly anh/video bao gém biéu dién, loc, khoi phuc, nang cao chit lugng,
khoi phuc anh/video,...

- Hi€u dugc co s¢ ly thuyét biéu dién va mo t4, nhén dang anh.
- Bi¢t cac tinh ndng co ban cua céc ti€u chuan nén hinh anh va video noi bat.

- Hiéu kién thirc video 3 chiéu.

- Understand the basic information of video and images.
- Interpret and analyze 2-D signals in frequency domain through image transforms.

- Understand the theory of image and video processing including Image/video enhancement, image
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restoration, image/video representation, image /video filtering, image/video compression,...
- Understand the image recognition, representation and description.
- Know basic features of prominent image and video compression standards.

- Understand the knowledge on 3-D videos.

5. Hudng din céch hoc - chi tiét cdch d4nh gi4 mén hoc:
- Hoc vién can doc sach gigo trinh va 1am bai tap day du.
- Céach danh gia:

- Bai tap vé nha: 20%

- Tiéu luan: 40%

- Thi: 40%

- Students should read textbooks and finish all assignments.
Grading:

- Homework: 20%

- Class project: 40%

- Final exam: 40%

6. Noi dung chi tiét:

Tuén/ Y s . 1ea
Budi Chu dé (chuong) Noi dung Tai liéu

- Biéu dién anh va video.

- Qua trinh thu nhén anh/video,
ldy mau va luong tir hoa.

- Céac dinh dang anh/video.

- Céc thong s6 do chat luong [1] Chuong 1, 2, [2] Chuong 1
anh/video.

- Cac ung dung, kho khan,
thach thirc trong xtr ly
anh/video.

Giéi thiéu chung v& xir 1 anh,
video va Umg dung
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

1,2

Céc phép bién dbi anh

- Bién d6i Fourier hai chiéu
khong gian lién tuc.

- Bién d6i Fourier hai chiéu
khong gian roi rac.

- Bién d6i cosine réi rac hai
chiéu.

- Bién d6i unirary hai chiéu.
- Bién d6i KLT.

- Bién d6i Wavelet roi rac.
- Bién d6i Hadamard.

- Bién d6i Haar.

- Bién d6i Slant.

[1] Chuong 2

Nang cao chét hrgng anh

- Trong mién khong gian.

- Xtr ly diém.

- Xt 1y lan can.

- Cac phuong phép loai bd
nhiéu.

- Cac phuong phap 1am sic
nét canh.
- Xt ly histogram.
- Trong mién tan sd.

[1] Chuong 3, 4

Khoéi phyc dnh

- Cac mo hinh suy hao

- Udc lugng ham suy hao

- Loc nguoc.

- Khéi phuc binh phuong tdi
thiéu.

- Phuong phéap binh phuong tdi
thiéu voi cac rang budc.

- Céc phuong phap lap.

- Céc phuong phap si€u phan
giai.

[1] Chuong 6, [2] Chuong 7.

r re A 2 A b}
Céc khai niém co ban vé mau
sac

- Cac m6 hinh vé mau.

- Xtr 1y anh gia mau.

- Co ban vé xur Iy mau.

- Céc phép bién d6i mau.
- Phan doan mau.

- Lam muot va sic nét.

- Nhiéu trong anh mau.

- Nén anh mau

- Nang cao chét luong anh mau.

[1] Chuong 6
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

7,8

Nén anh/video

- Cac khai niém co ban, cac mo
hinh nén anh/video.

- K§ thuat vé nén anh khong ton
hao: ma hoa Huffman, ma hoa
run length, ma hoéa LZ, ma hoa
s6 hoc.

- K§ thuat v& nén anh ton hao:
ma hoéa run length mirc xam, ma
héa khdi, ma héa bién doi, ma
hoa vecto, ma hoa du doan vi
sai, ma héa hybrid.

- M3 hoa bu chuyén dong.

- Ma hoéa don/da gbc nhin, ludi.
- Gi6i thiéu vé cac chuén nén
video va trng dung.

- Watermarking anh, video.

[3] Chuong 8§, 9

5,6

Phéan doan 4nh

- Phat hién diém, duong, va
canh.

- Phan doan anh trong mién
khong gian, thoi gian, khong
gian/thoi gian.

[1] Chuong 10

Hinh thai hoc

- Céc phép hinh thai hoc trén
anh nhi phan .

- M6t vai cac giai thuat co ban
vé xtr Iy hinh thai anh nhi phan.
- Xtr 1y hinh thai hoc anh thang
mirc xam

[1] Chuong 9
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

10,
11

Ubéc lugng chuyén dong

- Chuyén dong 2-D, 3-D.

- Ludng quang

- Uéc lugng chuyén dong dua
trén pixel

- Du toan chuyén dong dua trén
khéi

- Uéc lugng chuyén dong da
phan giai

- Thuét toan két hop khdi thay
d6i dinh dang.

- Udc tinh chuyén dong dua
trén ludi

- Du toan chuyén dong toan cuc
- Céac phuong phap matching
khi.

- Céac phuong phap dya trén
ludi.

- Céc phuong phap chuyén
dong toan cuc.

- Céac phuong phap da phan
giai.

- Phan doan chuyén dong.

[3] Chuong 6

12

Cé4c bd mo t4, biéu dién anh

- Trich xudt cac dic trung trong
mién khong gian.

- Céc dic trung trong mién bién
doi

- Trich xuét, biéu dién dudng
bao.

- Biéu dién ving, moment.

- Céc dac trung cAu trtc, hinh
dang.

[1] Chuong 11,

13,
14

Phan 16p d6i tugng

- C4c phan 16p mau.

- Phéan 16p mau c6 giam sat.

- Phan 16p mau khong giam sat.
- Cac md hinh x4c xudt va cac
quyét dinh da trén viéc thong
keé.

- Cac phan tich hdi quy logistic.
- Cac mang neural.

- B§ tin cdy cua cac dac trung,
cac bo phan 16p va ham quyét
dinh.

- Céc ung dung cu thé cua viée
phan 16p dbi tuong.

[1] Chuong 12
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Tuén/

- Hién thi video hai va da gbc
nhin
- Nén video da gdc nhin

Budi Chu dé (chuong) Noi dung Tai liéu
- Nhan thirc sdu sic
- Khai niém d¢ sau
- Ca}m bién do sau
15 |Xur Iy video da gbc nhin - Tong hop cac géc nhin [] Chuong 12

7. Gidng vién tham gia gidng day:

CBGD chinh:

CBGD tham gia:

TS. Ché Viét Nhat Anh

GS.TS Lé Tién Thudng
TS. Truong Quang Vinh
TS. Truong Cong Dung Nghi
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir

Khoa/B§ mén quan Iy MH: Dién Tu Pé cuong mon hoc Sau dai hoc
THI GIAC MAY TINH
(COMPUTER VISION)
Mi s6 MH: 045144

Sé tin chi: Tc (LT.BT&TH.Tu Hoc): 3 TCHP:
Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15

Bai tap: 20%
Dénh gia: Tiéu luan: 30%

Thi: 50%

- Moén tién quyét:

- Mo6n hoc trudce:

- M6n song hanh:
- CTPT nganh: K§ Thuat Vién Thong
- M2 nganh: 60520208

- Ghi cht khac:
1. Muc tiéu mo6n hoc:

1. Gié6i thiéu cho sinh vién nguyén 1y vé dinh dang anh, bién d6i anh, va phan tich anh
2. Trinh bay cho sinh vién vé cac k¥ thuat trong thi giac may tinh va nhan dang mau
3. Hudng dan cho sinh vién cach thiét ké hé théng phat hi¢n va nhan dang vat thé

4. Cung cép sinh vién k¥ ning 1ap trinh dé hién thyc nhiing img dung vé thi gidc may tinh

1. Introduce students the fundamentals of image formation, transformation, analysis
2. Present students techniques of computer vision and pattern recognition

3. Instruct students how to design systems for object detection and recognition

4. Provide the student programming skill to implement computer vision applications.

N

. N6i dung t6m tit mén hoc:

Mon hoc nay cung cép kién thirc vé thi giac may tinh bao gém: nguyén 1y vé dinh dang anh, hinh hoc anh
camera, phat hién dac trung, udc lugng chuyén dong, hiéu canh, cac thuat toan may hoc. Sinh vién s€
phat trién cac phuong phap cho tng dung bao gom tim mé hinh anh, khoi phuc d6 sau anh, cin chinh
camera, can béng hinh anh, tu dong canh 18, phat hi¢n duon bién, theo ddi va nhan dang vat thé. Sinh vién
s& thiét ké va hién thyc hé théng thuc té cho nhing img dung thi gidc mdy tinh.

This course provides knowledge about computer vision, including fundamentals of image formation,
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camera imaging geometry, feature detection and matching, stereo, motion estimation and tracking, image
classification, scene understanding, and deep learning with neural networks. Students will develop basic
methods for applications that include finding known models in images, depth recovery from stereo,
camera calibration, image stabilization, automated alignment, boundary detection, object tracking and
recognition. Students will design and implement a practical system for computer vision applications.

3. Tai liéu hoc tép:

[1] D. Forsyth and J. Ponce, Computer Vision - A modern approach, Prentice Hall, 2011

[2] Richard Szeliski, "Computer Vision: Algorithms and Applications", Springer, 2011

[3]J. R. Parker, "Algorithms for image processing and computer vision", Wiley, 2nd Edition, 2010
4. Cic hiéu biét, cac k¥ niing cén dat dugc sau khi hoc mén hoc:

1. M6 ta dugce dinh dang, bién d6i va phan tich anh )

2. Ap dung duogc cac ki thuat trong thi gidc may tinh va nhan dang mau

3. Thiét ké mot hé thong thi giac may tinh hoan chinh

4. Phat trién ung dung phat hén va nhan dang vat thé

1. Describe the formation, transformation, and analysis of digital images
2. Apply techniques of computer vision and pattern recognition

3. Design a complete computer vision system

4. Develop object detection and recognition applications

5. Hudng din céch hoc - chi tiét cdch d4nh gi4 mén hoc:

Tai liéu dugc dua 1én BKEL hang tuan. Diém tong két mon hoc duoc danh gia xuyén sudt qua trinh hoc.

Piéu kién du thi: Hoc vién duoc yéu cu phai ndp du va dung han bai tap 16n va bai tap vé nha trén
BKEL.

Course materials are uploaded to BKEL every week. The grade is evaluated for all learning duration.

Condition for exam attendance: Students submit all assignments and class project report on BKEL

6. N6i dung chi tiét:
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Tuln/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

Chuong 0: Gi¢i thi€u mén hoc

0.1.
0.2.
0.3.

Thong tin moén hoc
Bai giang va thoi gian biéu
Chuan bi cho mén hoc

0.4 Chon d¢ tai bai tap 16n

2-3

Chuong 1: Dinh dang anh va
phan tich anh

1.1.
1.2
1.3.

Pinh dang 4nh
Xur ly anh
Bién doi anh

[11, [2]

4-5

Chuong 2: M6 hinh anh

2.1
2.2.
2.3.

bac trung hinh hoc
Pac trung canh
K¢ét cau anh

[11, [2]

Chuong 3: Phan doan anh

3.1.
3.2.
3.3.
4.4.

Thuat toan active contours
Thuéat toan Mean shift
Thuét toan Normalized cuts
Thuat todn Graph cuts

[2]

Chuong 4: K¥ thuat so trung
khop

4.1.
4.2.
4.3.

Bién d6i Hough
So tring khop duong thing
So trung khép duong cong

4.4.So trung khop mat phang

10-11

Chuong 5: Thi giac 3D

5.1.
5.2.
5.3.

Hinh hoc da gdc nhin
Thi giac noi
Tai tao anh noi

[1]

6.1.

B0 phan loai Classifiers

luan

12- [Chuong 6: Phat hién va nhan 6.2. Lya chon dac trung (1] 12131
13-14 |dang vat thé 6.3. Mang no-ron than kinh ’
6.4. May vecto hd trg
15 Béo c4o va thuyét trinh tiéu

7. Gidng vién tham gia gidng day:
CBGD chinh:
CBGD tham gia:

TS. Truong Quang Vinh

TS. Truong Cong Dung Nghi
TS. Ché Viét Nhat Anh
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/B6 mén quan ly MH: Vién Thong Pé cuong moén hoc Sau dai hoc

PHUGONG PHAP TOI UU VA UNG DUNG
(OPTIMIZATION METHODS AND APPLICATIONYS)
M3 s6 MH: 045145

Sé tin chi: Tc (LT.BT&TH.Tu Hoc): 3 TCHP:

Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
Bai tap: 20% : Bai tap va bai kiém tra nhanh

Dénh gia: Tiéu luan: 30%
Thi: 50%

- Moén tién quyét:

- Mo6n hoc trudce:

- M6n song hanh:

- CTPT nganh: K§ Thuat Vién Thong
- M2 nganh: 60520208

- Ghi chu khac:

1. Muc ti€u mé6n hoc:
- Gi6i thiéu tong quat vé 1y thuyét toan tdi wu va cac thuit toan t6i wu phd bién trong k¥ thuat.

- Trinh bay mot s6 tng dung phuong phap t6i wu dé giai quyét cac van dé tdi uvu héa trong linh vuc xir 1y
tin hiéu sb va vién thong.

- Gi6i thi€u mot so giai thuat va phan mém trén may tinh giai cac dang bai toan t6i uvu khac nhau.

- Cung cép hoc vién kién thirc toan toi wu dé c6 thé mo hinh, phan tich, va thuc hién thuat toan tdi wu
nham giai quyét nhimg van dé thiét ké t6i wu trong k¥ thuat nhu xir 1y tin hi¢u, thong ké, va xu 1y tin hi¢u
trong hé thong thong tin.

- To introduce the fundamentals of optimization methods and numerical algorithms which are widely
used in engineering applications.

- To present the applications of optimization methods in digital signal processing and wireless
communications.

- To introduce several numerical algorithms and available software in PC to solve various classes of
optimization problems.

- To provide students extensive knowledge of optimization theory to be able to model, analyze and
implement optimization algorithms for solving the optimal design problems in engineering applications
such as signal processing, statistics, and communication systems.
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2. N6i dung tém tit mén hoc:

Khéa hoc nay tap trung vao 1y thuyét co ban cua phuong phap téi vu, va cic ung dung ctia ching
trong xir 1y tin higu s6 va hé thong thong tin. Cac chi dé bao gom tdi uu khong diéu kién rang budc va
t61 wu c6 diéu kién, t6i wu tuyén tinh, tdi wu toan phuong, tdi wu 16i, phuong phap Lagrange, thuat
toan diém noi, va 1ap trinh ban xac dinh. Céc thuat toan dugc gidi thidu trong khéa hoc bao g@)m cac
phuong phap gradient, phuong phap Newton, phuwong phap huéng lién hop, va cac phuong phép diém
ndi. Cac chu dé ung dung k¥ thuat bao gém xtr ly tin hiéu (thiét ké bo loc, phan loai mau, tach mu
hinh anh) va trong vién thong (u6c lugng va tach tin hiéu, bo can bang, beamforming, phan bo cong
sudt va phd tan sd trong thong tin).

This course focuses on the fundamentals of optimization methods, and their applications in digital
signal processing and wireless communications. The topics include unconstrained and constrained
optimization, linear and quadratic programming, Lagrange theory, interior-point methods, convex
optimization and semi-definite programming. Algorithmic methods introduced in the class include
gradient methods, Newton's method, conjugate direction methods, and interior-point methods. The
topics of engineering applications include filter designs, pattern classification, blind image separation
in signal processing; and estimation, detection, equalizers, beamforming, resource allocations in
wireless communications.

3. Tai liéu hoc tép:
[1] S.Boyd and L. Vandenberghe, Convex Optimization, Cambridge Univ. Press 2004.

[2] Bertsekas, Dimitri P. Nonlinear Programming. 2nd ed. Athena Scientific Press, 1999.

[3] A. Antoniou and W.-S. Lu, Practical Optimization: Algorithms and Engineering Applications,

Springer, 2007.

[4] Daniel P. Palomar and Yonina C. Eldar, Eds., Convex Optimization in Signal Processing and

Communications, Cambridge University Press, 2009.

[5] Hoang Tuy, Convex Analysis and Global Optimization, Springer, 1998.

[6] David G. Luenberger, Linear and Nonlinear Programming, Kluwer Academic Publishers, 2003.
[7] R. Fletcher, Practical Methods of Optimization, Wiley Publisher, 2000.

4. Cic hiéu biét, cac k¥ ning cén dat dugc sau khi hoc mén hoc:

Sau khi hoan tat mon hoc nay, hoc vién dat dugc cac hi€u biét va k¥ nang sau:

- C6 kién thtc tong quét vé 1y thuyét toan toi wu va c6 thé nhan biét, phan tich céc bai toan tdi uu (toi wu

khong diéu kién rang budc va toi uu c6 dicu kién rang bude, to61 uu tuyen tinh va to1 wu phi tuyen, toi uu

16i va toi wu khong 16i).

- C6 thé hiéu va thuc hién dugc cac phuong phéap va thuat todn co ban trong t6i wu hoa nhu phwong phap




gradient, phuong phap Newton, phuong phap hudng lién hop, va cac phuong phap diém nodi. C6 kha ning
phan tich va danh gia mic do phuc tap tinh toan, dic tinh hoi tu ciia mot phwong phép toan t6i wu.

- C6 kién thirc co ban vé ung dung giai thudt tdi wu trong xu 1y tin hiéu (thiét ké bo loc, phan loai mau,
tach mu hinh anh) va hé thong thong tin (wéc lugng va tach tin hiéu, bd can bang, beamforming, phan bd
cong suat va pho tan sb trong thong tin).

- C6 kha nang hiéu bict va ung dung cac phan mém va cong cu toi uu co6 san vao thiét ké toi wu hda cac
van d¢ ky thuat.

- C6 kha nang nghién ctru, thiét ke, va thuc hién giai thudt toi vu dé giai quyét cac van dé toi uu trong linh
vuc xu 1y tin hi¢u, vién thong, va céc linh vuc lién quan nhu thiét ké mach dién, diéu khién, co dién tu.

- C6 kién thirc rong dé co thé tiép tuc tu hoc tap va hiéu duoc cac van dé tbi uu trong linh vuc xir 1y tin
hiéu va hé thdng thong tin hién dai.

By the end of the course, students should:

- Have general knowledge of optimization theory and be able to recognize and analyze different classes of
optimization problems (unconstrained optimization and constrained optimization, linear and nonlinear
optimization, convex and nonconvex optimization).

- Be able to understand and implement basic optimization methods and algorithms such as gradient
methods, Newton's method, conjugate direction methods, and interior-point methods; be able to analyze
and evaluate the computational complexity and convergence characteristics of an optimization method.

- Have basic knowledge of applying optimization algorithms in signal processing (digital filter design,
pattern classification, blind image separation) and communications systems (estimation, detection,
equalizers, beamforming, resource allocations).

- Be able to understand and apply available optimization software and tools to optimize the design
problems in engineering applications.

- Be able to research, design, and implement of optimization algorithms to solve the optimization
problems in the field of signal processing, communications and related fields such as circuit design,
control, mechatronics.

- Have extensive knowledge for self-learning and understanding the optimization problems arising in
modern signal processing and communications systems.

5. Hudng din céch hoc - chi tiét cdch d4nh gi4 mén hoc:

- Hoc vién can doc sach gido trinh va lam bai tap day du.

- Hoc vién can thyc hanh phat trién va thuc hién giai thuat tdi wu trén may tinh béng Matlab hoac lap
trinh C/C++ .
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Céch danh gia :

- Bai tap va bai kiém tra nhanh: 20%

- Tiéu luan: 30%

- Thi cudi ky: 50%

- Students should read textbooks and finish all assignments.

- Students should practice to develop and implement optimization algorithms on PC using Matlab or

programming language C/C++.
Grading:

- Homework and quizzes: 20%
- Class projects: 30%

- Final exam: 50%

6. Noi dung chi tiét:

trace, ma tran nghich ddo, hang
ma trén, tri riéng va vector riéng
- Chéo héa ma tran va chiéu
truc giao.

- Ma tran ban xé4c dinh duong

Tudn/ Chis 48 (chuong) N6i dung Tai liéu
Budi
- Gi6i thiéu t6i wu hoa khong
diéu kién va c6 dieu kién
- Diéu kién to1 wu cuc bo va toi
uu toan cuc
1.2 Kién thitc co ban - Nhan ma tran, dinh thirc va (11, [21. 3]

3,4,5 budc

T6i wu khong diéu kién rang

- Pinh nghia bai téi uvu khong

6 diéu kién rang budc

- Cac diéu kién kién t6i wu

- Phuong phap gradient

- Phuong phap hudng lién hop

- Phuong phap Newton, Quasi-
Newton

[11, [2]
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

6,7,8

Téi vwu c6 diéu kién ring budc

- Pinh nghia cic dang bai tbi toi
wu c6 diéu kién rang budc

- Diéu kién tbi vu

- Phurong phap hinh chiéu

- Phuong phap ham phat

- Ly thuyét Lagrange

- biéu kién t6i wu Karush-
Kuhn-Tucker

[11, [2], [3]

9,10,
11

Ko A
To1i vu 16i

- Tap 16i va ham 16

- Toan tir bao toan tinh chat 1i
Dinh nghia t6i wu 10i

- T6i wu tuyén tinh va t6i vu
ham toan phuong

- Lap trinh ban xac dinh

- Bai toan dbi ngau

-Phuong phép diém noi

[1]

12,13

Céc Umg dung t6i wu trong xir 1y
tin higu

- Thiét ké cac bo loc sb
- Phan loai mau
- Tach mu hinh anh

[31,[4]

14,15

Cic tmg dyng t6i vu trong
thong tin

- Uéc luong kénh truyén

- BO can bang

- biéu khién bup song trong
trong MIMO, mang chuyén tiép
va vo tuyén c6 nhan thirc

- Phan bé cong sut va phd tan
50

- T4ch tin hi€u da nguoi dung
trong kénh truyén thong khong
day

[31, [4]

7. Giang vién tham gia gidng day:
CBGD chinh:
CBGD tham gia:

TS. Ha Hoang Kha
TS. Trinh Xuan Diing
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/B6 mén quan ly MH: Vién Thong Pé cuong moén hoc Sau dai hoc
THONG TIN VO TUYEN
(WIRELESS COMMUNICATIONS)

Mi s6 MH: 045136

Sé tin chi: Tc (LT.BT&TH.Tu Hoc): 3 TCHP:

Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
Bai tap: 20% : Bai tap va bai kiém tra nhanh

Dénh gia: Tiéu luan: 30%
Thi cubi ky: 50%

- Moén tién quyét:

- Mo6n hoc trudce:

- M6n song hanh:

- CTPT nganh: K§ Thuat Vién Thong
- M2 nganh: 60520208

- Ghi chu khac:

1. Muc tiéu mo6n hoc:

- Cung cap cac kién thuc nén tang vé kénh truyén vo tuyén va Iy thuyét thong tin vé truyén tin hiéu qua
kénh truyén vo tuyén.

- Cung cip hoc vién cac kién thirc chuyén sau vé cac ki thuat xu 1y tin hiéu trong hé thdng théng tin vo
tuyén nhu k¥ thuat diéu ché, k¥ thuat can bang, k¥ thuat phan tap, ki thuat thu phat ti uu.

- Cung cép co sé 1y thuyét va moé hinh toan hoc dé hoc vién c6 thé tinh toan, phan tich, thiét ké va mo
phong cac khdi trong hé thong thong tin vo tuyén.

- Gi6i thiéu hoc vién cac hé thdng thong tin vo tuyén tién tién bao gdm hé thdng vo tuyén nhan thirc,
mang chuyén tiép va mang v tuyén 5G.

- Provide fundamental knowledge on wireless channels and the information theories of signal
transmission over wireless channels.

- Provide students advanced knowledge on signal processing techniques in wireless communication
systems such as modulation techniques, channel equalization techniques, diversity techniques and optimal
transceiver techniques.

- Provide fundamental theories such that students can calculate, analyse, design and simulate functional
blocks in wireless communications systems.

- Introduce students the advanced wireless communications: cognitive radio systems, wireless relay
networks and 5G wireless communications.

93



2. N6i dung tém tit mén hoc:

Mon hoc cung cap cac kién thirc vé dic tinh kénh truyén vo tuyén bao gdm suy hao, shadowing va mo
hinh kénh vo tuyén. Mén hoc cung cap cac kién thirc chuyén sau dé phan tich dung lugng kénh va xéac
suat dimg kénh truyén vo tuyén, k¥ thuat phan tap khong gian, thoi gian, va tan sd, k¥ thut can bang
kénh truyén, diéu ché da song mang OFDM, hé thong MIMO, cac k¥ thuat giam can nhiéu trong hé
théng nhiéu cell, nhiéu nguoi sir dung, k¥ thuat cap phat tai nguyén vo tuyén toi uu. Ngoai ra, mon
hoc gidi thiéu vé cac hé théng thong tin vo tuyén tién tién nhu hé thng thong tin v6 tuyén nhan thirc,
mang chuyén tiép, hé théng massive MIMO, thong tin di dong thé hé 5.

The course is intended to provide updated-and-solid knowledge on wireless channel characteristics
including path-loss and shadowing, wireless channel models. It provides comprehensive and
advanced knowleadge to analyse channel capacity and outage, diversity techniques including time
diversity, space diversity, frequency diversity; wireless channel equalization techniques, multicarrier
modulation OFDM, and MIMO systems, interference mitigation techniques in multicell multiuser
systems, optimal radio resourse allocation. In addition, the course also introduces advanced wireless
communications including cognitive radio, relay networks, massive MIMO, and 5G wirelss
communications.

3. Tai li€u hoc tap:
[1] A. Goldsmith, Wireless Communications, Cambridge University Press, 2005.
[2] T.S. Rappaport, Wireless Communications, Prentice Hall PTR, 1996.

[3] D. Tse and P. Viswanath,Fundamentals of Wireless Communication, Cambridge University Press,
2005.

[4] B.H. Walke, Mobile Radio Networks, John Wiley and Son Ltd., 2000.

[5] P. Nicopolitidis et. al, Wireless Networks, John Wiley and Son Ltd., 2003.

4. Cac hiéu biét, cac k¥ ning cén dat dugc sau khi hoc mén hoc:

Sau khi hoan tit méon hoc nay, sinh vién dat dugc céac hiéu biét va ky nang sau:

- Hiéu vé vai trd va tam quan trong ctia thong tin vo tuyén trong cac hé thong truyén thong hién dai.

- Nam vitng vé dic tinh kénh truyén vo tuyén, cac k¥ thuat nham nang cao dung lugng va hiéu ning cia
hé’théng nhu diéu ché, k¥ thuat phan tap, k§ thuat can bang kénh truyén, diéu ché da song mang, va hé
thong MIMO.

- Biét cach phan tich va thiét ké hé thong thong tin vo tuyén.

- Viét chuong trinh mé phong va danh gia hiéu ning ctia cac hé théng thong tin vo tuyén.

Learning outcomes:
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Upon completion of this course, students should be able to:
- Understand the role and the importance of wireless communications in modern communication systems.

- Master wireless channel characteristics, techniques for improving system capacity and performance
such as modulation, diversity technique, channel equalization technique, multi-carrier modulation and
MIMO system.

- Analysis and design wireless communication systems.

- Write simulation programs and evaluate the performance of wireless communication systems.
5. Hu6ng din céch hoc - chi tiét cach d4nh gid mén hoc:

- Sinh vién can doc sach gido trinh va lam bai tap ddy du.

- Sinh vién can thuc hanh mé phong va rén luyén k¥ ning phan tich, tinh toan, suy ludn.
Céch danh gia :

- Bai tap va bai kiém tra nhanh: 20%

- Bai tap lon: 30%

- Thi cubi ky: 50%

- Sinh vién can doc sach gido trinh va lam bai tap day du.

- Sinh vién can thuc hanh mé phong va rén luyén k¥ ning phan tich, tinh toan, suy ludn.
Céch danh gia :

- Bai tap va bai kiém tra nhanh: 20%

- Tiéu luan: 30%

- Thi cubi ky: 50%

- Students should read textbooks and finish all assignments.

- Students should practice simulation, and exercise skills of computation, analysis, and reasoning.
Grading:

- Homework and quizzes: 20%

- Class project: 30%
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- Final exam: 50%

- Students should read textbooks and finish all assignments.

- Students should practice simulation, and exercise skills of computation, analysis, and reasoning.

Grading:

- Homework and quizzes: 20%

- Class project: 30%

- Final exam: 50%

6. Noi dung chi tiét:

- Céc khai niém co ban va thong
s0 danh gia hé thong

Tuin/ ) 2} A ‘1ea
Budi Chu dé (chuong) Noi dung Tai liéu
- Tong quan vé cac hé thong
thong tin vo tuyén
1 |Gi6i thigu - So d6 khdi hé théng thong tin (1. [2). 13]

M5 hinh suy hao kénh truyén va

- Suy hao trong moi truong
khong gian tu do
- Cac mo hinh suy hao va

[11, [2], [3]

2 shadowin shadowing
g - Tong hgp suy hao va
shadowing
- Bai tap
- Pap tng xung cua kénh truyén
thay doi theo thoi gian
A A A A K - M6 hinh fading bang hep [11, [2], [3]
3 |Mo hinh kénh truyén v6 tuyen | M0 hinh fading bang rong
- M6 hinh kénh thoi gian roi rac
- Bai tép
- Heé théng truyén thong thich
nghi 1]
4,5 |Diéu ché va ma héa thich nghi |- Cac k¥ thuat diéu ché va ma
hoa thich nghi
- Bai tap
- Tong quan céc k¥ thudt phan
tap thoi gian, tan s6 va khong
gian.
Ak LA un - Phan tap thu [11, [2], [3]
6,7 |K¥ thuét phén tép - Phan tap phat
- Phan tich hi€u nang cac hé¢
thong phan tap
- Bai tap
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

8,9

Céc k¥ thudt thut can bang
kénh truyén

- B can bang tuyén tinh
- Bo can bang phi tinh

- Bo can bang thich nghi
- Bai tap

[1]

10,11

K§ thuat didu ché da séng mang

- K§ thuat diéu ché da song
mang va OFDM

- Céc van dé thuong gip trong
diéu ché da song mang

- Cip phat tai nguyén dong
trong cac hé thong da song
mang

- Bai tap

[11, [3]

12,13

H¢ thong MIMO

- M6 hinh hé thdng da antenna
MIMO

- Xir 1y tin hiéu phat va phbi
hop thu

- Dung lugng kénh truyén
MIMO

- B4 loi phan tap

- Tuong nhuong do loi phan tap
va ghép kénh

- biéu ché va ma héa khong
gian — thoi gian

- Bai tép

[11, [3]

14,15

Cic hé théng thong tin v tuyén
tién tién

- Gi6i thiéu hé thdng vo tuyén
nhan thirc

- Gi6i thiéu hé thdng vo tuyén
chuyén tiép

- Hé thdng thong tin di dong 5G

[11, [3]

7. Giang vién tham gia gidng day:
CBGD chinh:
CBGD tham gia:

TS. Ha Hoang Kha
PGS.TS Ho Van Khuong
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/B6 mén quan ly MH: Vién Thong Pé cuong moén hoc Sau dai hoc
THONG TIN SOI QUANG
(OPTICAL FIBER COMMUNICATIONS)

Mi s6 MH: 045146

Sé tin chi: Tc (LT.BT&TH.Tu Hoc): 3 TCHP:

Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
Bai tap: 30%

banh gia: Bai tap 16n: 20%
Thi: 50%

- Moén tién quyét:

- Mo6n hoc trudce:

- M6n song hanh:

- CTPT nganh: K§ Thuat Vién Thong
- M2 nganh: 60520208

- Ghi chu khac:

1. Muc ti€u mé6n hoc:
MBon hoc ndy cung cap cac kién thirc co ban veé:
(i) nguyén 1y truyén dan anh sang va cac yéu t6 anh hudng dic trung ctia moi truong soi quang

(ii) ciu tao va phuong thirc hoat dong ctia ngudn phat va bo thu quang trong hé thong thong tin quang
hién tai

(iii) nguyén 1y bu suy hao, bu tan sic va diéu ché trong thiét ké tuyén truyén din quang
(iv) phuong phap danh gia chat luong tuyén truyén dan quang

(v) céu trac va giao thic hoat dong cua cac mang quang hién nay

The course provides fundamental and practical knowledge on:
(1) principles of light wave propagation and characteristics of optical fiber transmission medium
(i1) structures and working principles of light sources and photodiodes in optical communication systems

(i11) principles modulation methods, attenuation and dispersion compensation in point-to-point optical
link

(iv) evaluation methods for performance of point-to-point optical link
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(v) topology and protocol of optical communication networks

2. Noi dung tom tit moén hoc:

Mon hoc nay truyén dat kién thirc vé ban chat, nguyén tic hoat dong va cac yéu td thuc té lién quan dén
viéc thiét ké, van hanh va quan 1y mot hé théng mang truyén dan quang. Hé thong thong tin quang, vé ban
chat, 1a mot hé thdng truyén thong tin sir dung tin hidu c6 budc séng nam trong ving gan hong ngoai. Do
diém khac biét ctia hé thdng thong tin bang anh sang so voi cac hé thong truyén tin bang dién hodc dién
tir chii yéu nam & céc hién tuong vat 1y va thiét bi phan cing, ndi dung ciia cac chuong tap trung vao 16p
vat 1y 1 16p thap nhat ciia mo hinh OSI. M&i chuong s& bam theo cac yéu t6 ctia mot hé thong thong tin
co ban. Chuong dau tién gidi thiéu vé cac yéu cau va dap ing hién nay cia hé thong truyén din noi
chung. Lich sir phat trién va cac dinh huéng nghién ciru cho hé thong thong tin quang ciing duge trinh
bay. Chuong hai tap trung vao madi truong truyén dan. Anh sang co6 thé ding dé truyén tin hidu qua day
dan hoic khong gian ti do. Tuy nhién, do ndi dung ctia mén hoc nay tap trung vao cac hé thong thong tin
quang str dung ddy dan, nén chwong hai tap trung trinh bay chi tiét hon vé cac yéu t6 ctia méi trudng
truyén cap quang. Cac b phat thong dung hién nay 1a ngudn laser ban dan va LED, s& duoc trinh bay
trong chuong ba. Cac bd thu thong dung hién nay 1a cac diode quang ban din, s& dugc trinh bay trong
chuong bon. Chuong hai, ba va bén ciing trinh bay cac thong s, cach danh gia va lwa chon thiét bi thyuc
té. Trong chuong nam, bg thu, bd phat va moi truong truyén s& duoc két hop lai thanh mot tuyén truyén
diém-diém. Cac phuong phap bu suy hao, bu tan sic va diéu ché tin hiéu dang sir dung thuc té hién nay s&
dugc trinh bay, so sanh va phan tich. Phuong phap danh gia hé thong ciing dugc dé ra. Trong chuong sau,
hé théng truyén diém-diém nay s& duoc mé rong thanh cic ciu triic mang phirc tap hon va phan chia
thanh hai loai 1a mang truy cap dung giao thire GPON va mang dién rong dung giao thirc SONET/SDH va
OTN. Cac diém dic trung cua giao thirc va thiét bi cho cac hé thong nay s& duoc trinh bay.

This course provides knowledge on principles, structure and practical criteria related to design,
deployment and management of optical communication networks. Fundamentally, optical communication
system is a typical transmission system using near infrared wavelengths. Since the differences between
optical communication system and other electromagnetic wave communication systems are related
physical phenomena and hardware, the course contents emphasize on physical layer, layer 1 in OSI
model. Each chapter focuses on a block in a typical transmission diagram, namely transmitter, receiver
and transmission medium. The first chapter provides introductions about demands, capacity and
challenges of telecommunication systems. Development history, current technologies and prominent
research directions on optical communication networks are also presented. The second chapter is about
optical transmission media. Light can carry data across both free space and optical fiber. However, since
the emphasis is on optical fiber networks, the second chapter provides detailed on optical fiber medium
and its unique characteristics. Common light sources for light transmission and modulation, namely LED
and laser diode, are discussed in the third chapter. Photodiode such as PIN and APD are discussed in
chapter four. Critical parameters, selection and evaluation criteria in various practical scenarios are also
provided in these chapters. In the fifth chapter, the transmitter, fiber and receiver are combined into a
point-to-point optical link. Attenuation compensation, dispersion compensation and modulation schemes
for practical optical link are discussed, compared and analyzed. Evaluation methods for link performance
are also introduced. In the last chapter, the simple point-to-point link concept is expanded into a complex
network consisted of access, metro and long-haul networks. Protocols and devices for these networks are
provided.
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3. Tai li¢u hoc tép:

[1] G. Keiser, Optical Fiber Communications, 3rd Edition, McGraw-Hill, 2000

[2] Bahaa E. A. Saleh, Malvin Carl Teich, Fundamentals of Photonics, 2nd Edition, John Wiley & Sons,
1991.

[3] A. Yariv, Optical Electronics in Modern Communications, 5th Edition, Oxford University Press, 1997
[4] R. Ramaswami and K. N. Sivarajan, Optical Networks — A practical Perspective, 3rd Edition, Morgan
Kaufmann Publishers, 2010

[5] P.Q. Thai, Nguyén Iy hé thong thong tin quang, NXB Pai hoc Qudc gia, 2016

[6] J. Powers, Introduction to Fiber Optic Systems, 2nd Edition, McGraw-Hill, 1999

4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:

L.0.1 Giai thich va tinh toan duoc thong s6 hoat dong ciia soi quang

L.O.1.1 — Giai thich nguyén ly truyén anh sang, mode, cac hién tuong tuyén tinh va phi tuyén trong soi
quang.

L.0.1.2 — Tinh toan duoc cac thong sd tuyén tinh trong sgi quang
L.0.2 Giai thich va tinh toan duoc thong s6 hoat dong ctia ngudn va bd thu quang

L.0.2.1 — Giai thich nguyén 1y phat xa, d6 rong bang thong quang va bang thong diéu ché ciia multi-
longitude mode laser, single longitude mode laser, tunable laser, semiconductor laser va LED

L.0.2.2 — Giai thich nguyén 1y hoat dong, d6 rong bang théng quang va bing thong diéu ché ciia PD va
APD

L.0.2.3 — Tinh toan théng s6 phat xa ctia LD va LED
L.0.2.4 — Tinh toan thong sb hoat dong ctia PD va APD

L.0.3 Giai thich, lua chon thiét bi va tinh toan thong sb chét lugng hoat dong va thiét ké kénh truyén
quang diém-diém

L.0.3.1 — Giai thich thong sb chat lugng hoat dong va cac yéu to co ban anh huong dén chit lwong hoat
dong

L.0.3.2 — Tinh toan thong s6 chét lugng hoat dong

L.0.3.3 — Lya chon va so sanh thiét bi

L.0.3.4 — Thiét ké kénh truyén quang diém diém don budc séng theo yéu cau

L.0.4 Giai thich va tinh toan thong s hoat dong cua hé thong théng tin quang da budc song

L.0.4.1 — Giai thich cdu tao va nguyén ly hoat dong ciia cac thiét bi trong mang da budc song
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L.0.4.2 — Giai thich nguyén 1y hoat dong ctia cdc mang da budc song
L.0.4.3 — Giai thich nguyén 1y hoat dong cua mang thu dong
L.0.4.4 — Tinh toan cac thong s6 hoat dong ciia cac mang da budc song

L.0.5 Lua chon thiét bi, thiét ké va tinh toan thong s6 chat luong hoat dong ctia mot mang quang da budc
song sir dung cac phan mém mo phong chuyén dung

L.0.5.1 — Lua chon thiét b va thiét ké mot mang quang da budc song theo yéu cau

L.0.5.2 — Tinh toan thong s6 chat lugng hoat dong ciia mang

L.O.1 Explain and compute principle characteristics of fiber

L.O.1.1 — Explain principle of light propagation, mode, linear and nonlinear effects

L.0.1.2 — Compute principle linear characteristics

L.0.2 Explain and compute operational characteristics of light source and photo detector

L.0.2.1 — Explain radiation principles, optical bandwidth and modulation bandwidth of multi-longitude
mode laser, single longitude mode laser, tunable laser, semiconductor laser and LED

L.0.2.2 — Explain working principles, optical bandwidth and modulation bandwidth of PD and APD
L.0.2.3 — Compute radiation characteristics of LD and LED

L.0.2.4 — Compute receiving characteristics of PD and APD

L.0.3 Explain, select devices, compute system’s performance and design a point-to-point link

L.0.3.1 — Explain estimation principles of system’s performance, degradation isues and improvement
methods

L.0.3.2 — Compute system’s performance

L.0.3.3 — Select and compare devices

L.0.3.4 — Design a single-wavelength optical transmission link following given requirements.

L.0.4 Explain and compute operation characteristics of multi-wavelength systems

L.0.4.1 — Explain structure and working principle of devices in multi-wavelength systems

L.0.4.2 — Explain working principles of multi-wavelength systems

L.0.4.2 — Explain working principles of passive optical networks

L.0.4.3 — Compute operation characteristics of multi-wavelength systems

L.O.5 Select devices, design and compute system’s performance of a multi-wavelength system using
simulation program.

L.0.5.1 — Select devices and design a a multi-wavelength system following given requirements.

L.0.5.2 — Compute system’s performance

5. Hudng din céch hoc - chi tiét cdch d4nh gi4 mén hoc:

*Tai li¢u tham khao chinh ¢6 trong thu vién dai hoc Bach Khoa.

*Bai giang, bai tdp mo phong, tiéu ludn va céc tai liéu tham khao khac duge dua Ién server e-learning.
«Sinh vién nén tham dy day du gio giang trén 16p.

*Bai tdp mo phong trén 16p chiém 30% diém tong két mén hoc.
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*Bai tap lon thiét ké hé théng lam theo nhom chiém 20% diém téng két mén hoc.
«Thi trdc nghiém cudi ky thoi gian 90 phit, chiém 50% diém tong két mon hoc.
*Thoi gian thi cudi ky va quy dinh diém dat/khong dat theo quy ché ctia phong dao tao.

*Bai tdp mo phong trén 16p chiém 30% diém tong két mon hoc.
*Bai tap lon thiét ké hé théng lam theo nhom chiém 20% diém téng két mén hoc.
«Thi trdc nghiém cudi ky thoi gian 90 phit, chiém 50% diém tong két mon hoc.

*Textbook and references are available in the University’s library.

*Lecture notes, simulation problems, final project, and other references are available in the University’s
e-learning server.

Students are advised to attend all classes.

*Simulation problems in class contribute up to 30% of the final grade.

*Final project, working in group, contributes up to 20% of the final grade.

*Final examination is a 90-minute multiple-choice test and contributes up to 50% of the final grade.
*Examination timetable and other policies can be referred to at the Student Academic Matters office.

*Simulation problems in class contribute up to 30% of the final grade.
*Final project, working in group, contributes up to 20% of the final grade.
*Final examination is a 90-minute multiple-choice test and contributes up to 50% of the final grade.

6. Noi dung chi tiét:

Tuin/ ) 2} A -
Budi Chu dé (chuong) Néi dung Tai liéu

1.1. Nhu ciu thuc té
1 |1. Tong quan 1.2. Lich str phat trién
1.3. N6i dung tom lugc

2.1. Sy giam cam quang hoc
2.2. Sy lan truyén ciia séng anh
sang trong sQ1 quang

2.3. Cac mode phén cuc tuyén
tinh

2.4. Suy hao trong s¢i quang
2.5. Tén séc trong soi quang
2.6. Hién tuong phi tuyén trong
s¢i quang

2.7. Céc loai sg¢i quang thong
dung

2.8. Mot sb van dé khac

1-3 [2. Soi quang [1-3]
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

4-6

3. Ngudn phat quang

3.1. Mot sb chii dé vé chat ban
dan

3.1.1. Tiép giap p-n

3.1.2. Hién tugng phat xa anh
sang cua tiép giap p-n

3.1.3. Su giam cam hat dan
3.2. Diode phat quang (light
emitting diode — LED)

3.2.1. Nguyén tic hoat dong va
cau tao

3.2.2. Pic tinh diéu ché cua
LED

3.3. Laser diode

3.3.1. Nguyén tic hoat dong
3.3.2. C4u tao

3.3.3. Dic tinh diéu ché cua
laser

[1-3]

4. Bo thu quang

4.1. Nguyén tic hoat dong
4.2. Cau tao

4.3. Cac dac tinh cua bd thu
quang

[1-3]

7-11

5. Pudng truyén quang diém —
diém

5.1. Cac phuong phap diéu ché
5.1.1. biéu ché cuong do

5.1.2. Biéu ché pha vi sai

5.1.3. Diéu ché IQ

5.2. Cac phuong phap bu tan
sic

5.2.1. Soi bu tan sic (DCF)
5.2.2. Soi chirp cach tir Bragg
(CFBG)

5.2.3. Xir 1y tin hiéu s6 (DSP)
5.3. Céc phuong phap bu suy
hao

5.3.1. Bo khuéch dai dung soi
pha Erbium (Erbium Doped
Fiber Amplifier — EDFA)

5.3.2. Bo khuéch dai Raman
5.3.3. Bo khuéch dai quang ban
dan (SOA)

5.4. Tinh toan chat lvong dudng
tmyén

5.4.1. Tinh toan quy cong sut
5.4.2. Anh huéng cua phi tuyén
va cac van dé khac

[4, 5]
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Tuén/

hién nay

6.2. Mang di¢n rong
6.2.1. Céu tric

6.2.2 Giao thirc

Budi Chu dé (chuong) Noi dung Tai liéu
6.1. Mang truy cap
6.1.1. Céu tric
6.1.2. Giao thtrc

12-15|6. Mang quang 6.1.3. Cac chuan mang GPON [4-6]

7. Gidng vién tham gia gidng day:

CBGD chinh:
CBGD tham gia:

TS. Pham Quang Thai
TS. Ha Hoang Kha
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/B6 mén quan ly MH: Vién Thong Pé cuong moén hoc Sau dai hoc
THONG TIN SO
(DIGITAL COMMUNICATIONS)

Mi s6 MH: 045147

Sé tin chi: Tc (LT.BT&TH.Tu Hoc): 3 TCHP:

Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
Bai Tap: 30%

Dénh gia: Tiéu luan: 20%
Thi cubi ky: 50%

- Moén tién quyét:

- Mo6n hoc trudce:

- M6n song hanh:
- CTPT nganh: K§ Thuat Vién Thong
- M2 nganh: 60520208

- Ghi cht khac:
1. Muc tiéu mo6n hoc:

Nham cung cap kién thic chuyén sau vé thong tin s6 dwa vao qua trinh ngiu hién cua tin hiéu trong thong
tin don va da duong.

No6i dung bao gdm nhiing khai niém vé biéu dién tin hiéu trong khéng gian tin hiéu ciing nhu hiéu sau vé
nhitng dic diém cua tin hiéu dé tir 46 c6 thé xur 1y va cai thién chat luong tin hiéu théng tin sb trong
nhirng kénh truyén c6 nhiéu.

Mot project song hanh véi 1y thuyét s& dugc yéu cau thuc thi va ¢ thé ca nhitng tng dung trén phan cting
nham gitp hoc vién c6 co hodi phat trién 1y thuyét va ca tmg dung thuc hanh

. To provide a comprehensive knowledge on Digital Communications based on the stochastic
process of signals in single path and multipath communications.

. The contents are included the concepts of signal representations in signal spaces and understanding
in deep characteristics of signals then how to treat and improve the quality of digital communications
through noisy channels.

A project accompanied to the course will be recommended and implemented hardware (if applicable) to
help students improve knowledge on both theory and practical applications.

2. Noi dung toém tit mén hoc:

3. Tai liéu hoc tap:
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Text Books and References

[1] Bernard Sklar, “Digital communications: Fundamentals and Applications”, Prentice Hall, 2001,
ISBN: 0-13-084788-7

[2] A . B . Carlson, P. B. Crilly, J.C. Rutledge, "Communication Systems", third ed., McGraw-Hill Inc.,
New York, 2002, ISBN: 0-07-112175-7

[3] John G. Proakis and Masoud Salehi, “Communication systems engineering”’, Prentice Hall, 2002, 2nd
edition, ISBN: 0-13-095007-6

[4] Simon Haykin, “Digital Communication Systems”, JohnWlley & Sons, Inc, 2014, ISBN 978-0-4-
1-64735-5 .

[5] H.P.E.Stern and S. A. Mahmoud, “Communication Systems, Analysis and design”,Prentice Hall,
2004, ISBN: 0-13-121929-4.

[7] Behrous A. Forouzan, “Data Communications and networking”, Mc. Graw Hill, 2003, ISBN 007-
123241-9

[9] Other referenced books for Digital Communications communications,

4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:

Sau khi hoan tit mon hoc nay, hoc vién c6 thé giai quyét nhirg van dé lién quan dén:
Nhirng dic trung co ban vé tin hiéu va hé thdng thong tin sd

Nhiing thiét ké t6i wu cho hé thdng thong tin sé dya trén nhiing xir 1y tin hiéu hiéu qua dé nang cao SNR
va giam thiéu ISI trong thong tin sd.

Nhitng phuong phap ma hoa kénh kinh dién trong cac hé théng FEC (forward Error Correction) va
phuong phép gidi ma Viterbi.

Hiéu biét vé nhing hé thong da séng mang, da kénh trong thong tin sb.
Phén tich va nim rd nhitng van d& fading trong moi truong thong tin da dudng

Chuan mat ma dir liéu DES trong thong s6

Upon completion of this course, students can be able to deal with matters related to:
Basic characterizations about signals and systems

Optimum designs for digital communications based on efficient signal processing fr improving SNR and
reducing ISI.

Channel codings in FEC systems and Viterbi decoding
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Understandingabout multichannel and multicarrier systems

Analyzing and understanding digital through fading multipath channels
Treat the Data Encryption Standard DES and Advanced DES.

5. Huéng dén cach hoc - chi tiét cach d4nh gi4 mén hoc:

Hoc vién can download cac bai gidng qua elearning lién quan dén mon hoc (dugc cap nhat qua mdi hoc
ky), doc thém tai liéu tham khao va lam bai tap day du.

Thong thudng mdi budi giang s& co bai tap thu hoach (multiple midterm exams) dugc tinh diém tich liy
trong phan bai tip do vay hoc vién can tham du 16p day du.

Phan project s& dugc thuc hién theo nhéom tuy sy lwa chon ctia hoc vién.
Céch danh gia :

Bai tap va bai kiém tra nhanh trong 16p: 30%

Project theo nhom: 20%

Thi cubi ky: 50%

Students should download the lecture materials from the website e-learning (they may be modified
regularly every semester); further reading via recommended textbooks and solving appointed exercises .

Students should attend the class regularly to satisfy the accumulate marks for multiple midterm exams.
A team project is applied to every group of students

Grading system:

Homework and multiple midterm exams: 30%

Team-work project: 20%

Final exam: 50%

6. Noi dung chi tiét:
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Chuong 1: Nhitng khai niém co
ban trong thong tin s6

So d6 khéi tong quat ciia mot
hé thong thong tin s6 DCS
Dic trung quan trong cua DCS
Thoéng tin s6 so sanh véi thong
tin analog

Ly thuyé vé dung lugng kénh
cta Shannon

Phan loai tin hiéu

Tinh chét va dinh nghia qua
trinh ngau nhién

Tinh chét va dinh nghia ham tu
tuong quan

Mat d6 phd cong suat

Nhidu trong h¢ thong thong tin
Truyén tin hiéu qua hé théng
tuyén

M0 hinh kénh thong tin
Interleaving, ghép kénh va ma
hoa trong thong tin sd

Cau héi 6n tdp

lecture notes

2,3

Chuong 2: B§ loc thich img va
biéu dién khong gian tin higu

Dinh dang va tmyén tin hiéu
diy nén

Giai diéu ché va tach song trong
thong tin s6

Tin hiéu day thong va tin hiéu
diy nén

Cuyc dai hoa SNR va t6i thiéu
hoa ISI trong thiét ké may thu
BJ loc thich ung va tinh chét
May thu dung b loc thich tng
va may thu tuong quan

Khong gian tin hi¢u va norm
Phuong phap Gram-Schidth
Ung dung khong gian tin hiéu
trong May thu dung bo loc thich
ung va may thu tuong quan.

Bai tdp va m6 phong

lecture notes
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Chuong 3: M3 héa ngudn

M0 hinh toan hoc trong thong
tin

Do luong logarith trong thong
tin

M3 héa ngudn roi rac

M3 héa ngudn roi rac khong
nho

Thuét toan Lempel-Ziv

M3 hoéa ngudn analog , luong tir
hoa tbi wu

Ham tan suét sai dang

Luong tir hoéa v hudng
Luong tir hoa vector

K§ thuat ma hoa cho ngudn
analog

Ma hoéa dang song thoi gian
M3 hoa dang song phd

M3 héa ngudn theo md hinh
Bai tdp va m6 phong

lecture notes

Chuong 4: Dic tinh héa tin
hi¢u va h¢ thong thong tin

Biéu dién tin hiéu ddy thong va
hé théng

Bié dién tin hiéu diy thong
Biéu dién hé thong diy thong
tuyén tinh

Biéu dién qua trinh ngdu nhién
day thong

Biéu dién tin hiéu bién diéu so
Phuong phép diéu ché khong
nho

Bién diéu tuyén tinh c¢6 nho
Bién diéu phi tuyén c6 nhé
Pac tinh phé cua tin hiéu bién
diéu sd

Ph cong suét cia tin hiéu bién
diéu tuyén tinh

Pho cong suét ciia tin higu FSK
pha lién tuc CPFSK va diéu ché
pha lién tuc CPM

Ph cong suat cia tin hei65u
bién diéu c6 nho.

Bai tdp va m6 phong

lecture notes
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

6,7

Chuong 5: M4y thu t8i wu cho
kénh truyén nhiéu trdng phan bd
Gauss (AWGN)

May thu ti wu cho tin hidu anh
hudéng bo1t AWGN
B0 giai diéu ché twong quan
B0 gai diéu ché loc thich tmg
Tach song t6i vu
Tach song chudi tuong dong
cuc dai
B¢ tach song MAP symbol-b-
-symbol cho tin hi¢u c6 nhd
Hoat dong may thu ti wu cho
bién di¢u khong nhé
Xac suét sai cho tach séng nhi
phan, M-ary Orthogonal
signals, M-ary Biorthogonal
signals, M-ary binary-coded
signals, PAM, PSK signals,
QAM
So sanh cac phuong phap bién
diéu sb.
May thu ti wu cho tin hidu
CPM
May thu ti wu cho tin hidu
CPM
Tach séng tbi wu va tach song
CPM
b3 trung tin hiéu CPM
Tach song Symbol-by-symbol
tin hiéu CPM
Tach séng tbi wu cho tin hidu
pha ngiu nhién trong kénh
AWGN
May thu t6i wu cho tin hiéu nhi
phan
May thu tdi wu cho tin hiéu truc
giao M-ary
Xac sudt sai cho tach song hinh
bao tin hi¢u truc giao M-ary
Xac sudt sai cho tach song hinh
bao tin hi¢u nhi phan tuong
quan
Tram chuyén tiép va giai tich
tuyén thong tin
Tram phat lai
Giai tich tuyén thong tin

Bai tdp va mo6 phong

lecture notes
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Tuén/

Budi Chu d& (chuong) Nbi dung Tai liéu
Ma khéi tuyén tinh
Ma tran sinh va ma tran kiém
soat
Mot s6 ma khdi dic biét
Ma vong

8,9

Chuong 6: M3 héa kénh khéi
va ma chép

Giai ma toi uu quyét dinh mém
cho ma khdi
Giai ma quyét dinh cimg
Gidi han khoang cach cyc ticu
ctia ma khoi
Mi khéi khong nhi phan va ma
khoi két ndi
Internleaving cta dir li¢u trong
kénh truyén ¢ nhiéu méang
burst
Ma chap
Cay m4, gian do trang thai ctia
ma chap
Giai ma tdi uu, thut toan
Viterbi
Xac sudt sai giai ma quyét dinh
mém
Xac sudt sai giai ma quyét dinh
cung
Ung dung thuc té ctia ma chap
Ma Turbo
Ma héa chéap hé thdng c6 hoi
tiép
Giai ma turbo codes

Bai tdp va mo6 phong

lecture notes
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

10,11

Chuong 7: Thong tin qua kénh
truyén bd lgc tuyen tinh bang
thong gidi han

May thu ti wu cho kénh truyén
¢6 ISI va nhiéu AWGN
Mly thu ti wu twong ddng cuc
dai
MO hinh thoti gian roi rac cho
kénh ISI
Thuat toan Viterbi cho mo6 hinh
b6 loc nhidu trang thoi gian roi
rac.
Hoat dong cia MLSE cho kénh
co ISI
Can bang tuyén tinh
Tiéu chaun Sai dang dinh
Tiéu chuan MSE
Dic tinh thé hién cta bd can
bang MSE
B can bang phan doan khong
gian
Can bang hoi tiép quyét dinh
(DFE)
Tbi wu hoa hé s
Déc tinh hoat dong ciia DFE
B can bang hoi tiép du doan
Can bang thich nghi
Zero forcing algorithm
LMS algorithm
Tinh chét hi tu cia LMS
algorithm

Bai tdp va m6 phong

lecture notes

12

Chuong 8:  Céc hé thong da
kénh va da song mang

Thong tin s6 da kénh trong kénh
nhiéu AWGN

Tin hi¢u nhi phan

Tin hiéu truc giao M-ary

Thong tin da sdbng mang

Dung lugng kénh tuyén tinh
khong 1y tudéng

Hé thng da song mang dung
FFT

Bai tdp va m6 phong

lecture notes
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

13,14

Chuong 9: Théng tin s6 qua
kénh truyén fading da dudng

Dac tinh hoa kénh fading da
dudng

Ham tuong quan kénh va phd
cong suat

Mb hinh thong ké cho kénh
fading

Kénh fading chdm khong chon
loc tan sd

K§ thuat phén tap cho kénh
fading da duong

Bao hiéu sb kénh fading cham
chon loc tan s6

Mo hinh kénh vé&i duong tré
Gidi diéu ché RAKE

Dac tinh may thu RAKE
Dang séng ma hoa cho kénh
fading

Xac suit sai cho giai ma quyét
dinh mém ma khdi nhi phan
tuyén tinh.

Xac suit sai cho giai ma quyét
dinh cting ma khdi nhi phan
tuyén tinh

Gi61 han trén hoat dong cia ma
chép trong kénh fading
Rayleigh

Bién diéu ma hoa Trellis

Bai tdp va mo6 phong

lecture notes

15

Chuong 10: Mat ma va giai ma
dir liu

Mat ma dir liéu

Khoéa bao mat

Hé théng khoa bao mat riéng va
cong cong

Phép thé va hoan vi trong mat
ma dir liéu

Chuén mat ma Data Encryption
Standard (DES)

Chuén mat mi nang cao
Advanced Data Encryption

lecture notes

Standard (ADES)
Bai tdp va m6 phong
7. Gidng vién tham gia gidng day:
CBGD chinh: GS.TS Lé Tién Thuong
CBGD tham gia: TS. Ha Hoang Kha
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/B6 mén quan ly MH: Vién Thong Pé cuong moén hoc Sau dai hoc
THIET KE VI MACH CAO TAN
(RADIO FREQUENCY INTEGRATED CIRCUIT DESIGN)
Ma s6 MH: 045148

Sé tin chi: Tc (LT.BT&TH.Tu Hoc): 3 TCHP:

Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
Bai Tap: 30%

banh gia: Lab: 30%
Thi: 40%

- Moén tién quyét:

- Mo6n hoc trudce:

- M6n song hanh:

- CTPT nganh: K§ Thuat Vién Thong
- M2 nganh: 60520208

- Ghi chu khac:

1. Muc ti€u mé6n hoc:
Cung cp kién thirc vé cac cong nghé thiét ké vi mach siéu cao tin MMIC va RFIC.

Cung cép kién thirc phan tich, danh gia va thiét ké may thu phat cao tan cho cac hé thong thong tin vo
tuyén.

Cung cap kién thirc phan tich, thiét ké, mo phong, layout va do dac cac vi mach siéu cao tan dung cong
ngh¢ CMOS nhu mach khuéch dai nhiéu thép, mach khuéch dai cong suét, mach tron tan, mach dao dong
va bo tong hop tan sd.

Cung cip k¥ ning st dung cac phan mém mé phong nhu Cadence, ADS, SONET va céc thiét bi siéu cao
tan nhu vector network analyzer, may phan tich phd, may phat song, may do hé sé nhiéu.

Provide background knowledge on MMIC and RFIC technologies.

Provide solid knowledge on analysis and design of RF/microwave tranceivers for wireless
communications.

Provide comprehensive knowledge on analysis, design, simulation, layout and measurement of CMOS
RF/Microwave integrated circuits including low noise amplifiers, power amplifiers, mixers, oscillators
and Phase Lock Loop.

Provide skills of using simulation softwares such as Cadence, ADS and SONET, and microwave
equiments such as vector network analyzer, spectrum analyzer, synthesizer and noise figure analyzer.
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2. N6i dung tém tit mén hoc:

Mon hoc nay cung cip céc kién thirc chuyén sau cho phan tich, thiét ké, layout, ché tao va do dac cac vi
mach va hé théng siéu cao tan. Mon hoc bat dau vai phe‘in gidi thi¢u téng quan vé cac cong ngh¢ ché tao
vi mach siéu cao tin MMIC/RFIC nhu GaAs, InGaP, GaN, SiGe, CMOS and BiCMOS. CMOS 1a cong
nghé chinh duoc sir dung dé thiét ké cc vi mach RFIC trong mén hoc nay. Tuy nhién kién thirc cia mén
hoc ciing ap dung dugc cho cac cong nghé khac. Vé kién thirc hé thong, mén hoc phan tich anh huéng
ctia nhidu va méo phi tuyén 1én chit luong ctia hé thong siéu cao tan, va tir d6 cung cap phuong phap thiét
ké hé thong may thu va mdy phat siéu cao tan. Phan tich uu nhuoc diém cia cic cau triic may thu phat
khac nhau ciing dugc trinh bay k¥ trong mén hoc nham gitup hoc vién c6 thé lua chon cac cdu hinh may
thu phat t6i uu cho cac tmg dung cy thé.

V& kién thue thiét ké vi mach, mén hoc trinh bay phan tich, thiét ké, tbi uu, layout, ché tao va do dac cac
vi mach quan trong siéu cao tan str dung cong nghé CMOS nhu mach khuéch dai nhidu thap, mach tron
tan, mach khuéch dai cong suit, mach dao dong va bo téng hop tan sd. Cac ph'?ln mém mo phdéng vi mach
siéu cao tan nhu Cadence, ADS, SONET va IE3D duoc sir dung cho thiét ké va layout. Cac ky thuat t6i
vu layout ctia vi mach ciing duge trinh bay. Cac phuong phap do thong s6 vi mach siéu cao tan sir dung
cac thiét bi do nhu network analyzer, may phan tich phd, may do hé sé nhiéu sé dugc gidi thiéu. Viéc
danh gid mon hoc dugce thuc hién thong qua nhiéu bai tap tai lop, bai tap vé nha hang tudn, tiéu luan va
bai thi tong hop cudi khoa.

This course provides comprehensive knowledge on analysis, design, simulation, layout, fabrication and
measurement of CMOS RF/Microwave systems and integrated circuits. The course begins with an
introduction to MMIC/RFIC technologies such as GaAs, InGaP, GaN, SiGe, CMOS and BiCMOS.
CMOS RFIC technology is used to illustrate the design process in this course but other technologies can
be used as well. For system considerations, the course presents and analyzes effects of noise and
nonlinearity distortions on RF/Microwave system performances, and then provide guidelines for system
design of RF transmitters and receivers. Analysis of advantage and disadvantage of various transmitter
and receiver architectures such as heterodyne receiver, direct-conversion receiver, image-reject receiver
and heterodyne transmitter is also presented.

For the integrated circuit design, this course presents the analysis, design, trade-off, simulation,
optimizartion, layout, fabrication and measurement of CMOS RF integrated circuits including low noise
amplifiers, mixers, power amplifiers, voltage controled oscillators and frequency Synthesizer. Circuit and
electro-magnetic simulators such as ADS, Cadence, HFSS and IE3D are used for the design and layout.
Microwave equipments such as network analyzer, spectrum analyzer, synthesizer and noise figure
analyzer are introduced as well to provide students necessary skills for working in the RF/Microwave IC
design field. The course projects for design, simulation and layout of CMOS RF/Microwave integrated
circuits help students apply the course knowledge. Students are evaluated through homeworks, quizzes,
project and the final exam.

3. Tai li€u hoc tap:
[1] B. Razavi, “RF Microelectronics,” Upper Saddle River, Prentice Hall, Second Edition, 2011.

[2] T. Lee, “Design of CMOS RF Circuits,” Cambridge University Press, Second Edition, 2004.
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[3] I.D. Robertson, S. Lucyszyn, “RFIC and MMIC Design and Technology,” The Institution of
Electrical Engineers, London, 2001.

[4] J. Rogers, C. Plett, “Radio Frequency Integrated Circuit Design,” Artech House, 2003.
[5] G. Gonzalez, “Microwave Transistor Amplifiers,” 2nd. Ed., Prentice Hall, 1997.

4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:

L.O.1 : Hiéu dugc cac cong nghé ché tao vi mach siéu cao tan hién dai, dat biét 1a cong nghé CMOS
RFIC.

L.0.2: Phan tich va hiéu cac dic tinh cta cac ciu trac may thu phat cao tan khac nhau.
L.0.3: Phan tich, thiét ké va layout mach khuéch dai nhiéu thip (LNA)

L.0.4: Phan tich, thiét ké va layout mach tron tin

L.0.5: Phan tich, thiét ké va layout mach dao dong VCO

L.0.6: Phan tich, thiét ké va layout mach khuéch dai cong suit cao tan

L.0.7: Phén tich va thiét ké mach vong khoa pha va bo tong hop tan sb

L.O.1: Understanding modern integrated circuit manufacturing technologies, especially CMOS RFIC
L.O.2: Analysis and understand characteristics of RF Transceivers

L.0.3: Analysis, Design and Layout of Low Noise Amplifiers

L.O.4: Analysis, Design and Layout of Mixers

L.O.5: Analysis, Design and Layout of VCO

L.O.6: Analysis, Design and Layout of RF Power Amplifiers

L.O.7: Analysis, Design and Layout of PLL and Synthesizers

5. Hudng din céch hoc - chi tiét cdch d4nh gi4 mén hoc:

Sinh vién can doc bai giang, sach gido trinh va lam bai tap day du.

Sinh vién can thuc hién céc thiét ké va mé phong mach st dung céc phﬁn mém md phdéng nhu Cadence
hay ADS.

Thong thudng mdi budi giang s& ¢ bai tap thu hoach duge tinh diém tich lily trong phan bai tap do vay
hoc vién can tham du 16p day du.
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Céch danh gia :
Bai tap va bai kiém tra nhanh: 30%
Project theo nhom: 30%. Phan tich, thiét ké, mo phong, layout and post layout mdt vi mach cao tan.

Thi cubi ky: 40%

Students should read lecture notes, textbook and finish the homework.

Students should do the design and simulation using simulation tools such as Cadence or ADS.
Students should attend the class regularly for quizzes to satisty the accumulate marks.
Grading system:

Homework and quizzes: 30%

Team-work project: 30%. Analyze, design, simulate and layout/post-layout a RF/Microwave integrated
circuit.

Final exam: 40%
6. N6i dung chi tiét:

Tuén/
Bubi

Chu d& (chuong) Nbi dung Tai liéu

1.1 Mang v tuyén va cac van
dé ddi voi thiét ké mach siéu
cao tan

1.2 Cong ngh¢ ché tao vi mach
MMIC/RFIC

1.3 CMOS RFIC

1.4 Phan mém mo phong

Bai tap va mo phong

Chuong 1 : Gi(:)’i Thi¢u Céng
1 |Ngh¢ Thiet Keé Vi Mach
MMIC/RFIC

[1,2, 3]

2.1 Tong quan

2.2 Diéu ché tuong ty
2.3 Dicu ché sb

2.4 Meéo dang phd

2.5 Thong tin di dong [1]
2.6 Ky thuat da truy cap

2.7 Céc chuén truyén thong vo
tuyén

Bai tdp va mo phong

Chugng 2: Thong Tin VO
Tuyén
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Tuln/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

3,4

Chwong 3: Ciu Trac May Thu
Phét

3.1 Tong quan

3.2 Céu triic may thu
3.3 Cau trac may phat
3.4 May thu phat OOK
Bai tap va mo phong

[1,2]

5,6,7

Chuong 4: Mach Khuéch Pai
Nhiéu Thép (LNA)

4.1 Giéi thiéu

4.2 Phéi hop tré khang ngd vao
4.3 Céc cdu hinh mach LNA
4.4 LNA voi d6 loi thay d6i
4.5 LNA v6i bang thong thay
doi

4.6 LNA v6i IP2 cao

4.7 Tinh toan phi tuyén

Bai tdp va mo6 phong

[1.2]

8,9

Chuong 5: B6 Tron Tan

5.1 Gioi thi€u va phan loai

5.2 Mach ddi tan xuéng thu
dong

5.3 Mach ddi tan xuéng tich cuc
5.4 Céac cau hinh mach tron tan
cai tién

5.5 Mach ddi tan 1én

Bai tap va moé phdong

[1,2]

10,11

Chuong 6: Mach Khuéch Dai
Cong Suét

6.1 Cac thong sb danh gia
mach khuéch dai cong suét

6.2 Phan loai mach khuéch dai
cong suit

6.3 Mach khuéch dai cong suét
hiéu suit cao

6.4 Mach khuéch dai cong suét
cascode

6.5 Phéi hop tré khang cong
sut 16n (Load Pull)

6.6 Cac vi du thiét ké mach
khuéch dai cong sut

Bai tap va mo phdong

[1.2]

118



Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

12,13

Chuong 7: Mach Dao Pong

7.1 Céc thong sé danh gia mach
dao dong

7.2 Nguyén ly co ban

7.3 Mach dao dong Cross-
Coupled

7.4 Cac mach dao dong ba diém
7.5 Mach dao dong diéu khién
bang dién ap (VCO)

7.6 LC VCOs c6 tam diéu chinh
rong

7.7 Nhiéu pha

7.8 Thiét ké VCO

Bai tap va mo phong

[1,2]

14,15

Chuong 8: Vong Khoéa Pha va
B Tong hop Tan S6

8.1 Cac khai niém co ban

8.2 Vong khoa pha loai |

8.3 Vong khoa pha loai 11

8.4 Cac dit tinh phi tuyén cua
PFD/CP

8.5 Nhiéu Phase ciia PLLs
8.6 Loop Bandwidth

8.7 Qui trinh thiét ké

8.8 Bo téng hop tan sd

Bai tdp va mo6 phong

[1,2]

7. Gidng vién tham gia gidng day:
CBGD chinh:
CBGD tham gia:

TS. Huynh Phu Minh Cuong
GS.TS Vii Dinh Thanh
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/B6 mén quan ly MH: Vién Thong Pé cuong moén hoc Sau dai hoc
THIET KE VI MACH TUONG TU NANG CAO
(ADVANCED ANALOG IC DESIGN)

Mai s6 MH: 045149

Sé tin chi: Te (LT.BT&TH.Ty Hoc): 3 TCHP:
Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
Bai tap: 20%
Thuc hanh: 20%
bénh gia:
Bai tap 16n: 30%
Thi: 30%

- Mén tién quyét:

- Moén hoc trudc:

- Mon song hanh:

- CTDT nganh: K§ Thuat Vién Thong
- Ma nganh: 60520208

- Ghi chu khac:

1. Muc tiéu mo6n hoc:

Hiéu biét cac quy trinh trong thiét ké IC tin hiéu tuong tu va hdn hop, cac budc san xuat IC ding cong
nghé CMOS

Hiéu va c6 kha nang phan tich cac van dé quan trong trong thiét ké IC tin hiéu tuong tu va hdn hop
C6 kha nang str dung cac cong cu chuyén nghiép trong thiét ké IC tin hiéu twong ty va hdn hop

C6 kha niang vé& layout cho cac mach don gian, tir ¢ lam nén tang cho v& layout cac mach phirc tap hon,
phuc vu cho qua trinh san xuat.

Understand the analog and mixed signal IC design process, IC fabrication steps
Understand and have ability to analyse important things in analog and mixed signal IC design
Be able to use CAD tool to design analog and mixed signal IC

Be able to draw layout for simple circuits. This is foundation for student that could draw layout for more
complicated circuits and could do in fabrication

2. Néi dung tém t§t mon hoc:

Mon hoc nay duoc t6 chirc trong 12 chuong dé gitp sinh vién thiét ké IC tin hiéu twong tu va hdn hop
v6i cac cong cu hién dai. Chuong 1 cung cép kién thirc vé cac budc trong qua trinh thiét ké: thiét ké dién,
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thiét ké vat ly-layout, dong goi, kiém tra, cling nhu triét 1y trong linh vuc thiét ké IC tin hi¢u tuong tu,
hdn hop. Chuong 2 trinh bay vé cong nghé CMOS, cac budc san xuét trong IC ma gitp sinh vién hiéu
hon vé layout, thiét ké vat 1y da trinh bay trong chuong 1.Hai chuong ké tiép ban vé cach thiét ké, phan
tich bo khuéch dai don tang, vi sai. Chuong 5 ban vé guong dong thu dong va tich cuc. Chuong 6 trinh
bay vé dap ung cua cacbg khuéch dai don téng, vi sai trong mién tan sd, di tir diém qua cac khai niém co
ban cho dén phan tich dap ung ctua mach trong tan sé cao. Chuwong 7 noi vé nhiéu trong bo khuéch dai
don téng, vi sai.Mach hoi tiép, sy quan trong cua hoi tiép duoc ban dén trong chuong 8. Chuong 9 trinh
bay vé mach khuéch dai thuat toan, mot phan tich hop trong nhiéu hé thong tin hiéu twong ty va hdn hop.
Chuong nay con trinh bay cach thiét ké va phan tich Op-amp c6ng nghé CMOS. Chuong 10 cung cap cac
kién thirc co ban vé mach dung tu chuyén mach(switched-capacitor)cho cac tng dung ADC, DAC, bd
loc, so sanh. B§ phi tuyén, mét phéi hop trong thiét ké IC tin hiéu twong tu va hdon hop duoc ban dén
trong chuong 11. Chuong cudi cing, chwong 12 trinh bay hudng sir dung cong cu CAD dé thiét ké mot sb
ung dung hiru ich va phé bién nhu Op-amp, S/H, phan cuc, ADC....

This course is organized in 12 chapters helping students to design analog and mixed signal IC by using
modern tools. Chapter 1 gives the knowledge in analog and mixed signal IC design process, and
philosophy in this field. Chapter 2 presents CMOS technology, IC fabrication steps that could help
students understand layout-physical design in chapter 1. Next two chapter show how to design, analyze
the single-stage,differential amplifiers. Chapter 5 discusses about passive and active current mirrors.
Chapter 6 studies the response of single-stage,differential amplifiers on the frequency domain, from the
review of basic concepts to analyzing the high-frequency behavior of circuits. Chapter 7 gives the
description of noise in single-stage amplifiers, differential amplifiers. The feedback circuits, important
benefits from feedback are discussed in chapter 8. Chapter 9 presents operational amplifiers, which is an
integral part of many analog and mixed-signal systems. This chapter deal with the analysis and design of
CMOS Op-Amp. Chater 10 gives the foundation of the switched-capacitor circuits for applications of
ADC, DAC, filter, comparator. Nonlinearity and mismatch in analog and mixed signal IC design are
given in chapter 11. Last chapter, chapter 12 intends to use CAD tool to design some useful application
such ad Op-amp, sample and hold, voltage-reference, ADC.

3. Tai liéu hoc tép:

[1] BehzadRazavi, “Design of Analog CMOS Integrated Circuits ”, McGraw Hill, 2001

[2] Allen, Holberg, “CMOS Analog Circuit Design ”, OxfordUniversity Press, 2002
[3] David A. Johns, Ken Martin, “Analog Integrated Circuit Design”, John Wiley & Sons (Asia), 2002
[4] User Manual of Cadence/Synopsys or equivalent tools.

4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:

STT Chuén d3u ra mé6n hoc CDIO

L.O.1 Hiéu biét cac quy trinh trong thiét ké IC tin hidu tuong tu va hdn hop 1.1
Phén tich va thiét ké cic mach quan trong trong vi mach twong tw va hdn hop ~ [2.2
L.0.2.1 — Phan tich va thiét ké cdc mach khuéch dai don tin 2.2.1

L.O.2 11L.0.2.2—Phan tich va thiét ké cac mach khuéch dai vi sai 2.2.1
L.0.2.3 — Phan tich va thiét ké guong dong dién thu dong va tich cuc 2.2.1

L.0.2.4 — Phan tich va thiét ké khuéch dai thuét toan 221




Hiéu biét va c6 kha ning phan tich cac yéu t6 quan trong trong vi mach tuong

tur va hon hop 21
L.0.3.1 — Hiéu biét va c6 kha ning phan tich cac mach héi tiép, sy quan trong 2.1
LO3 cua hoi tiép 7 ’ v 211
o L.0.3.2 — Hiéu biét va c6 kha nang phan tich mach dung tu dién chuyén mach |~
deé ing dung trong cac mach ung dung ADC, DAC, mach loc, mach so sanh
L.0.3.3 — Hi€u biét va c6 kha nang phan tich phi tuyén va mat phéi hop trong 211
thiét ké IC tin hiéu analog va hon hop "
Co kha nang sur dung céc cong cu chuyen nghlep trong thiét ké mot sb ng 12.2.1.23
L.O.4 dung pho bién nhuw OP-AMP, mach lay miu va giit, mach tao dién 4p chuan, 2' 5’ T
mach ADC '
L.O.5 Co kha nang vé layout cho cac mach don gian 1.2,2.1,24
Learning outcomes: :
STT Course learning outcomes CDIO
L.O.1 Understand the Analog and mixed signal IC design process 1.1
Analyse and design important circuits in analog and mixed IC 2.2
L.0.2.1 — Analyse and design single-stage amplifiers 2.2.1
L.0.2 L.0.2.2 — Analyse and design differential amplifiers 2.2.1
L.0.2.3 — Analyse and design passive and active current mirrors 2.2.1
L.0.2.4 — Analyse and design operational amplifiers 2.2.1
Understand and ability to analyse critical issues in analog and mixed IC 2.1
L.0.3.1 — Understand and ability to analyse the feedback circuits, important 2.1.1
benefits from feedback.
L.O.3 L.0.3.2 — Understand and ability to analyse the switched-capacitor circuits for |2.1.1
applications of ADC, DAC, filter, comparator.
L.0.3.3 — Understand and ability to analyse nonlinearity and mismatch in 2.1.1
analog and mixed signal IC design
L.04 Ability to use CAD tool to design some useful application such ad Op-amp, 1.2,2.1,2.3,
o sample and hold, voltage-reference, ADC 2.5
L.O.5 Ability to draw layout for simple circuits. 1.2,2.1,2.4

5. Hudng din céch hoc - chi tiét cach danh gi4 mén hoc:

Tai li€u dugc dua 1én BKEL hang tuan. Piém téng két mén hoc duge danh gia xuyén sudt qua trinh hoc

Bai tap 20%

Thuc hanh: 20%

Bai tap 16n: 30%

Thi: 30%

biéu kién dy thi:

HV duoc yéu ciu phai ndp du va ding han bai tap 16n va bai tap vé nha trén BKEL.
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Bai tap 20%
Thuc hanh: 20%
Bai tap 16n: 30%

Thi: 30%

biéu kién du thi:

HV duogc yéu ciu phai ndp du va dung han bai tap 16n va bai tap vé nha

Course materials are uploaded to BKEL every week. The grade is evaluated for all learning duration:
Assignments: 20%

Experiment: 20%

Class project: 30%

Final exam: 30%

Condition for exam attendance:

Students submit all assignments and class project report on BKEL
Assignments: 20%

Experiment: 20%

Class project: 30%

Final exam: 30%

Condition for exam attendance:

Students submit all assignments and class project report

6. N6i dung chi tiét:
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Chuong 1: Giéi thiéu v thiét ké

1.1. Tong quan vé thiét ké IC
tin hiéu twong tu, hon hop

1.2. Céc budc trong qua trinh
thiét ké: thiét ké dién, thiét ké

[1] BehzadRazavi, “Design of
Analog CMOS Integrated
Circuits ”, McGraw Hill,
2001

[2] Allen, Holberg, “CMOS

1 o % vat ly-layout, dong goi, kiém tra | Analog Circuit Design ",
IC tin higu twong tr, hon hop 1.3. }{"rié’}t/ ly tronggﬁih vuc thiét Oxforngniversity Prégss, 2002
ké IC tin hiéu tuong tu, hon hop ([3] David A. Johns, Ken
Yéu cau sinh vién ty hoc trong |Martin, “Analog Integrated
3 gio Circuit Design ”, John Wiley
& Sons (Asia), 2002
2.1. Cong nghé CMOS, tai sao.
2.2. K¥ thuat va qué trinh sdn  |[1] BehzadRazavi, “Design of
xuét IC Analog CMOS Integrated
2.3. Céc k¥ thuat san Xuét trong |Circuits ’, McGraw Hill,
Deep Submicron (DSM) va 2001
Chuong 2: Céng ngh§ CMOS Ultra Deep Submicron (UDSM) |[2] Allen, -Holl.aerg, CMOS
2 v k§ thudt, qué trinh sén xut IC ) Analog Cl‘rcult Design”,
¢ 2.4. MOSFET, Pac tinh I V OxfordUniversity Press, 2002
MOSFET, Hiéu mg thir cap va |[3] David A. Johns, Ken
Mo hinh thiét bi MOS Martin, “Analog Integrated
Yéu cau sinh vién ty hoc trong | Circuit Design ”, John Wiley
6 gio & Sons (Asia), 2002
[1] BehzadRazavi, “Design of
Analog CMOS Integrated
Circuits ”, McGraw Hill,
3.1. Cac khai niém co ban 2001
3.2. Mach kiéu S chung. [2] Allen, Holberg, “CMOS
3.3. Mach kiéu S-Follower Analog Circuit Design ”,
3.4 Chuong 3: Khuéch dai don tdng|3.4. Mach kiéu G chung. OxfordUniversity Press, 2002

3.5. Ghép cascode

3.6. Chon Ivya mo6 hinh.

Yéu cau sinh vién ty hoc trong
6 gio

[3] David A. Johns, Ken
Martin, “Analog Integrated
Circuit Design ", John Wiley
& Sons (Asia), 2002

[4] User Manual of
Cadence/Synopsys or
equivalent tools.
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Tuén/

Budi Chu dé (chuong) Néi dung Tai liéu
[1] BehzadRazavi, “Design of
Analog CMOS Integrated
2 Circuits ”, McGraw Hill,
4.1. Tong quan.
4.2. Cap vi sai 2001
- Phan tich dinh tinh [2] Allen, Holberg, “CMOS
N . Analog Circuit Design”,
- Phan tich dinh luong OxfordUniversity Press, 2002
5,6 |Chuong 4: Khuéch daivisai |4.3. Dap ung. Y ’

4.4. Cap vi sai véi tai MOS.
4.5. Té bao Gilbert.

Yéu cau sinh vién tu hoc trong
8 gio

[3] David A. Johns, Ken
Martin, “Analog Integrated
Circuit Design ”, John Wiley
& Sons (Asia), 2002

[4] User Manual of
Cadence/Synopsys or
equivalent tools.

Chuong 5: Guong dong dién

5.1. Téng quan vé guong dong
dién

5.2. Guong dong dién cascode
5.3. Guong dong dién tich cuc

1] BehzadRazavi, “Design of
Analog CMOS Integrated
Circuits ”, McGraw Hill,
2001

[2] Allen, Holberg, “CMOS

7 A . N n u Analog Circuit Design ”,
thy dgng va tich cyc ;gu cc};flsli Sz?gndtllcrr;lg::utf(?r?gg OxfordUniversity Press, 2002
6 gic Co [3] Dawd A. Johns, Ken
Martin, “Analog Integrated
Circuit Design ", John Wiley
& Sons (Asia), 2002
1] BehzadRazavi, “Design of
6.1. Téng quan Aflalo‘g (;’MOS Integr'ated
.2 Circuits ”, McGraw Hill,
6.2. Mach k1§u S chung 2001
6.3. Mach kiéu S-Follower B
Chuong 6: D4p tmg tAn s6 ciia | 6.4.Mach kiéu G chung. [2] Allen, H oll?erg, C MOS
8 b6 khuéch dai 6.5. Ghép cascode Analog Circuit Design
: e OxfordUniversity Press, 2002
6.6. Cap vi sai. .
Yéu cau sinh vién tu hoc trong 3] Dawd A. Johns, Ren
6 gid o Martin, “Analog Integrated
Circuit Design ", John Wiley
& Sons (Asia), 2002
7.1. Bic tinh théng ké cta nhiéu | 1] BehzadRazavi, “Design of
7.2. Céc loai nhiéu Analog CMOS Integrated
7.3. Biéu dién nhiéu trong mach | Circuits ”, McGraw Hill,
7.4. Nhiéu trong khuéch dai don [2001
tang [2] Allen, Holberg, “CMOS
9,10 |Chuong 7: Nhiéu 7.5. Nhiéu trong cip vi sai Analog Circuit Design ”,

7.6. Bing thong nhiéu
Y¢éu cau sinh vién tu hoc trong
6 gio

OxfordUniversity Press, 2002
[3] David A. Johns, Ken
Martin, “Analog Integrated
Circuit Design ”’, John Wiley
& Sons (Asia), 2002
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Tuén/

nhiéu
Yéu cau sinh vién tu hoc trong
6 gio

Budi Chu d& (chuong) Nbi dung Tai liéu
1] BehzadRazavi, “Design of
Analog CMOS Integrated
8.1. Tong quan Circuits ”, McGraw Hill,
8.2. Céc loai hoi tiép 2001
8.3. Anh huong cuia tai [2] Allen, Holberg, “CMOS
11 |Chwong 8:Hbi tiép 8.4. Anh hudng cia hdi tiép 1én |Analog Circuit Design ”,

OxfordUniversity Press, 2002
[3] David A. Johns, Ken
Martin, “Analog Integrated
Circuit Design ”, John Wiley
& Sons (Asia), 2002

12,13

Chuong 9: Khuéch dai thuat
toan

9.1. Tong quan

9.2. Khuéch dai thuat toan don
tﬁng

9.3. Khuéch dai thuat toan hai
tﬁng

9.4. Do loi

9.5. So sanh gitra cac loai
khuéch dai thuét toan

9.6. Hoi tiép kiéu chung

9.7. Giéi han tim ngd vao

9.8. Nhiéu trong khuéch dai
thuat toan

Yéu ciu sinh vién ty hoc trong
6 gio

1] BehzadRazavi, “Design of
Analog CMOS Integrated
Circuits ”, McGraw Hill,
2001

[2] Allen, Holberg, “CMOS
Analog Circuit Design ”,
OxfordUniversity Press, 2002
[3] David A. Johns, Ken
Martin, “Analog Integrated
Circuit Design ", John Wiley
& Sons (Asia), 2002

14,15

Thi nghi¢m

Str dung cong cu Cadence
Y¢éu cau sinh vién tu hoc trong
10 gio

1] BehzadRazavi, “Design of
Analog CMOS Integrated
Circuits ”, McGraw Hill,
2001

[2] Allen, Holberg, “CMOS
Analog Circuit Design ”,
OxfordUniversity Press, 2002
[3] David A. Johns, Ken
Martin, “Analog Integrated
Circuit Design ", John Wiley
& Sons (Asia), 2002

7. Giang vién tham gia giang day:
CBGD chinh:
CBGD tham gia:

PGS.TS Hoang Trang
TS. Huynh Phu Minh Cuong
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam
Khoa: Khoa Dién - Dién tir
Khoa/B6 mén quan ly MH: Vién Thong Pé cuong moén hoc Sau dai hoc
PHAN TiCH VA THIET KE ANTEN
(ANTENNA ANALYSIS AND DESIGN)

Mi s6 MH: 045150

Sé tin chi: Tc (LT.BT&TH.Tu Hoc): 3 TCHP:

Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
Bai tap: 30%

Dénh gia: Tiéu luan: 40%
Thi: 30%

- Moén tién quyét:

- Mo6n hoc trudce:

- M6n song hanh:

- CTPT nganh: K§ Thuat Vién Thong
- M2 nganh: 60520208

- Ghi chu khac:

1. Muc ti€u mé6n hoc:
Nham cung cp kién thirc chuyén su vé& qua trinh phan tich, thiét ké mot sb loai anten.

Noi dung bao gdom gidi thiéu cac k¥ thuat phan tich, tong hop anten, cdu trac mot s loai anten, cach tinh
toan truong dién tir birc xa va d¢ dinh hudng cta ting cAu tric anten.

MB&i hoc vién s& dugc yéu cau thuc hién mot dd 4n nho song hanh voi 1y thuyét nham gitip cac nghién ctru
sinh ¢6 co hoi tim hiéu sau hon vé kha nang van dung ly thuyét dé thiét ké duoc mot anten cu thé c6 thé
dua ra ung dung, va giup trau doi k¥ ning nghién ctru doc 1ap. D6 an cua hoc vién duoc xem nhu mot
cong trinh nho hoan chinh bao gdm phan tim hiéu tai liéu, phan tich cac cong trinh ctia nhitng ngudi di
trudc, phan thiét ké, phan tich két qua, két luan, viét bao cdo va thuyét trinh trudc 16p.

To provide a comprehensive knowledge on analysis and design procedure for several types of antennas.

The contents includes antenna analysis and synthesis techniques, the analysis of electromagnetic field
radiated by each antenna structure and its directivity calculation.

A course project will be assigned to each student to help him/her further their understanding of possibility
of applying theory to design a specific antenna to be able to use in the practice and gain their independent
research skills. A completed course project for each student should be a small completed work consisting
of an overview of references, analysis of previous research works in the area, design, analysis of obtained
results, conclusions, the student should provide a written report and oral presentation.

2. N6i dung tém tit mén hoc:
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N6i dung mén hoc bao gdm 12 chuong nhim cung cap nhiing kién thirc co sé toan dién vé k¥ thuat anten
cho hoc vién sau dai hoc. Cac van dé chuyén sau nhu phuong phap phan tich, tong hop, k¥ thuat phdi hop
tré khang anten bang rong, hién tuong ghép tuong hd giita cac phan tir trong hé thong birc xa gdm céc
dipole, trinh ty thiét ké mot sé loai anten duoc giéi thiéu chi tiét. Cac dic tinh co ban ctia mét sd loai
anten duoc hudng din tinh toan cy thé bang 1y thuyét truong dién tir va phuong trinh séng. Trong chuong
cudi hoc vién s& duge lam quen véi cac ky thuat do anten co ban.

Di kém voi ndi dung 1y thuyét sau mdi chuwong, cac hoc vién s& duoc yéu cau hoan tit cac bai tap tinh
toan anten dung chuong trinh MATLAB. Phan thuc hanh c6 thé duoc ap dung tiy theo sy chi dinh cua
giang vién ciing nhu didu kién vé phan ctng. Project duoc chi dinh trong mén hoc c6 lién quan dén phan
ly thuyét, yéu cau hoc vién sir dung phan mém tinh toan mo phong truong dién tir birc xa clia anten va
thuc hién thiét ké anten véi cac yéu clu cho trude. Mot dd an bit bude cling nhu béo céo viét va thuyét
trinh dugc 4p dung cho viéc danh gia mot phan cia mon hoc. Nhiéu bai kiém tra giita khoa duoc ap
dung.

The content of the course is target to provide a comprehensive knowledge on antenna analysis and design
for postgraduate students. The specific problems such as antenna synthesis and analysis methods,
matching techniques, mutual coupling in an antenna array with dipoles elements, antenna analysis and
design procedure are presented in details. Guidance is given to obtain the characteristics of several
antennas by using electromagnetics theory and wave equation. The last chapter aims to familiarize
students with basic antenna measurement techniques.

Tutorials and Matlab-based exercises are accompanied to every chapter. The practical implementation of
antenna design, fabrication and measurement is subjected to be assigned to groups of students through
course projects. A course project with a written report and oral presentation is included in the course
grading. Multiple midterm tests are applied throughout the course.

3. Tai liéu hoc tép:

Text Book

[1] C. A. Balanis,“Antenna Theory: Analysis and Design”, 4™ Edition, 2016, John Wiley, NJ.
References

[1] S. Silver, “Microwave Antenna Theory and Design”, 1983, IEEE Electromagnetic Waves Series
[2] J. D. Kraus, “Antennas”, 3rd Edition, 2001, McGraw-Hill Higher Education

[3] W. L. Stutzman, G. A. Thiele, “Antenna Theory and Design”, 3" Edition,2012, John Wiley

[4] R. S. Elliott, “Antenna Theory and Design”, Revised Edition, 2003, Wiley-IEEE Press

4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:
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L.O.1 Thyc hién dugc trinh ty tinh todn phéan tich truong dién tur birc xa viung gﬁn — vung xa va céc dac
tinh co ban ciia mot s loai anten.

L.O.1.1 — Giai thich nguyén 1y burc xa dién tu, trinh ty tinh toan vector cuong do dién truong birc
xa khi biét cau trc vat Iy va hinh hoc ctia anten.

L.0.1.2 — Tinh toan céc thong s6 birc xa co ban ciia anten khi biét vector cwong do dién truong
buc xa

L.0.1.3 — Tinh toan hiéu suét birc xa va hiéu suét téng cda anten.
L.0.2. Nam virng yéu ciu vé thiét ké, tong hop anten
L.0.2.1 — Giai thich y nghia vét 1y ctia cac thong s co ban ctia anten.
L.0.2.2 — Phén tich yéu cau chung vé thiét ké, tong hop anten cho mot tng dung cu thé.

L.0.3 Biét st dung céac k¥ thuat phéi hop tré khang va céc trinh tu thiét ké dé thiét ké dugc cac ciu tric
anten co ban theo mot sd yéu cau cho trudc

L.0.3.1 — Lya chon ciu triic anten phil hop véi yéu cau.

L.0.3.2 — Lua chon k¥ thuat phdi hop tré khang cho ciu triic anten cu thé.
L.0.3.3 — Diéu chinh cac thong sé hinh hoc cua anten.

L.0.3.4 — M6 phong lai anten va kiém tra mirc d6 phut hop voi yéu cau thiét ké.

L.0.4 Biét sur dung phﬁn mém thiét ké anten dé phan tich va thiét ké mot sb loai anten véi cac yéu ciu
cho trude nhu tan s6 cong hudng, bang théng, do loi, kich thudce, cong nghé ché tao.

L.0.4.1 — V& cau trac anten trong phan mém.

L.0.4.2 — Chay chuong trinh md phong anten va diéu chinh cac thong s6 hinh hoc cua cau tric
anten.

L.0.4.3 — Giai thich cac két qua mo phong.
L.0.4.4 — T4i uu cau trac dé dat dugc két qua mo phong mong mudn.
L.0.5 Hiéu vé cac phuong phap co ban dé do anten
L.0.5.1 — Giai thich nguyén 1y do hé s phan xa va trd khang véo ciia anten.

L.0.5.2 — Giai thich cach do d6 thi buc xa va do loi cta anten.

L.O.1 Be able to implement antenna analysis procedure to calculate near-field and far-field radiation
characteristics of an antenna structure
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L.O.1.1 — Explain principle of electromagnetic radiation, procedure to calculate vector of electric
field intensity radiated by an antenna knowing its physical and geometrical structure.

L.0.1.2 — Calculate antenna’s basic radiation characteristics given electric field intensity radiated
by an antenna.

L.O.1.3 — Calculate radiation and total efficiency of an antenna.
L.0.2 Master antenna analysis and synthesis methods
L.0.2.1 — Explain physical meaning of antenna fundamental characteristics.
L.0.2.2 — Analyze requirements for antenna analysis and synthesis for given applications.

L.0.3 Be able to use matching techniques and design procedure to calculate and design basic antennas for
given requirements

L.0.3.1 — Select antenna structure to meet preliminary requirements.

L.0.3.2 — Select matching techniques for a given antenna structure.

L.0.3.3 — Adjust antenna geometry.

L.0.3.4 — Resimulate antenna to verify its agreement with design requirements.

L.0.4 Be able to use antenna design software to analyze and design an antenna structure with specific
requirements such as resonant frequency, bandwidth, dimension, fabrication technology

L.0.4.1 — Draw an antenna structure in a design tool (software).

L.0.4.2 — Run simulation and adjust antenna geometry.

L.0.4.3 — Explain simulated results.

L.0.4.4 — Optimize antenna geometry to obtain desired simulated results.
L.O.5 Gain an understanding of basic antenna measurement techniques

L.0.5.1 — Explain principle of measurement of antenna reflection coefficient and input
impedance.

L.0.5.2 — Explain method for measurement of antenna radiation patterns and gain.

5. Hudng din céch hoc - chi tiét cdch d4nh gi4 mén hoc:

Hoc vién can download céc bai giang qua BK-Elearning lién quan dén mén hoc (duoc cap nhat qua mdi
budi hoc trong hoc ky), doc thém tai li¢u tham khdo va lam bai tap déy du.

Thong thudng sau mdi budi giang c6 thé co bai kiém tra ngan (test) duoc tinh diém tich lily trong phan
bai tap do vay hoc vién can tham dy 16p dﬁy du.
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Phan project s& dugc thuc hién doc 1ap theo dé tai phu hop mirc d6 cua mén hoc cho hoc vién.

Céch danh gia :
Bai tap va bai kiém tra nhanh trong 16p: 30%
Course Project: 30%
Thi cubi ky: 40%
Céch danh gia:
- Bai tap: 30%
- Bai tap 160/ Tiéu luan: 40%.

- Thi cudi ky: 30%

Students should download the course materials from the BK E-learning website; further reading via

recommended textbook, homework and in-class assignments will be given.

Students should attend the class regularly to satisfy the accumulate marks for multiple midterm tests.

A course project is assigned to every student independently.

Grading system:

Homework assignments and multiple midterm tests: 30%

Course project: 40%

Final exam: 30%
Grading:

- Homework: 30%

- Project: 40%

- Final exam: 30%

6. Noi dung chi tiét:

Tuén/ . ad
Budi Chu dé (chuong)

Néi dung

Tai li¢u

1 |Chuong 1: Giéi thiéu/ On tap

[1], Slide bai giang
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Tuln/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

Chuong 2: Antenna Synthesis
and Continuous Sources

2.1 Schelkunoff polynomial
method

2.2 Fourier transform method
2.3 Woodward Lawson method
2.4 Taylor line-source
(Tschebyscheft error)

2.5 Taylor line-source (one-
parameter)

2.6 Triangular, cosine, and
cosine-squared

[1], Slide bai giang

Chuong 3: Self and Mutual
Impedances of Linear Elements
and Arrays

3.1 Near-fields of dipole

3.2 Input impedance of dipole
3.3 Mutual impedance between
linear elements

3.4 Mutual coupling in arrays

[1], Slide bai giang

Chuong4: Broadband Dipoles
and Matching Techniques

4.1 Biconical Antenna

4.2 Triangular sheet, bow-tie,
and wire simulation

4.3 Cylindrical, folded, discone
and conical skirt, and sleeve
dipoles.

4.4 Matching techniques

[1], Slide bai gidang

Chuong 5: Traveling Wave and
Broadband Antennas

5.1 Traveling wave antennas.
5.2 Broadband antennas (helix,
magnetic-electric dipole, Yagi-
Uda)

[1], Slide bai gidng

Chuong 6: Frequency
Independent Antennas and
Antenna Miniaturization

6.1 Equiangular spiral antennas
6.2 Log-periodic antennas
6.3 Fundamental limits of
electrically small antennas

[1], Slide bai gidng

7,8

Chuong 7: Aperture Antennas

7.1 Field equivalence principle
(Huygen's Principle)

7.2 Radiation equations

7.3 Rectangular apertures[/d.
Circular apertures

7.4 Design considerations

7.5 Babinet's Principle

[1], Slide bai giang

Chuong 8: Horn Antennas

8.1 E-plane sectoral horn
8.2 H-plane sectoral horn
8.3 Pyramidal horn

8.4 Conical horn Corrugated
horn

[1], Slide bai giang
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Tuén/

efficiency, input impedance,
coupling.
9.4 Circular polarization

Budi Chu dé (chuong) Noi dung Tai liéu
9.1 Rectangular patch
9.2 Circular patch

10,11 |Chuong 9: Microstrip Antennas 9.3 Quality factor, bandwith,

[1], Slide bai giang

12,13

Chuong 10: Reflector Antennas

10.1 Corner reflector
10.2 Parabolic reflector
10.3 Spherical reflector

[1], Slide bai giang

14

Chuong 11: Smart Antennas

[1], Slide bai gidng

15

Chuong 12: Antenna

Measurements

[1], Slide bai gidng

7. Giang vién tham gia gidng day:
CBGD chinh:
CBGD tham gia:

TS. Trinh Xuan Diing
TS. Pham Xuan Vinh
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/B6 mén quan ly MH: Vién Thong Pé cuong moén hoc Sau dai hoc
MANG CAM BIEN VO TUYEN
(WIRELESS SENSOR NETWORKY)

Mi s6 MH: 045151

Sé tin chi: Tc (LT.BT&TH.Tu Hoc): 3 TCHP:

Sb tiét -Téong: 90 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 45
Bai tap: 20%

Dénh gia: Tiéu luan: 30%
Thi cubi ky: 50%

- Moén tién quyét:

- Mo6n hoc trudce:

- M6n song hanh:

- CTPT nganh: K§ Thuat Vién Thong
- M2 nganh: 60520208

- Ghi chu khac:

1. Muc tiéu mo6n hoc:

Muc dich ctia mén 1a cung cap céac hiéu biét vé nén tang cua linh vuc mang cam bién khong day ciing nhu
cac tng dung trong thuc té cia cong nghé nay. Noi dung mon hoc tap trung vao viéc thiét ké, xay dung
cac hé thong phan cting, cac phan mém nhing cho mang cam bién, cung cac giao thirc truyén dit liéu 6n
dinh, tién tién ctia mang cam bién khong ddy trong cac tmg dung thuc té. Hon thé nita, viéc thuc hién cac
bai thi nghiém ciing cung cp cic k¥ ning thuc té cho sinh vién nham phan tich, danh gia cac tiéu chi chat
luong ctia mang cam bién khong day nham tdi uvu héa cac hé thong da thiét ké.

The goal of this course is to provide students a deep understanding of the background of the wireless
sensor networking field and practical applications of the technology. The course content focuses on
modern, robust systems and networking architecture for integrating ubiquitous instrumentation of the
physical world. Providing in-depth hands-on experience in the application of core concepts using a
wireless sensor network kernel on modern microcontrollers.

2. Nbi dung tém tit mén hoc:

«  WPAN va chuan IEEE 802.15.4

«  Thiét ké phan cting cia WSNs

e Thu thap va xu ly dir 1i€u phan tan
«  Hé diéu hanh WSNs

*  Céc giao thuc MAC
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*  6LoWPAN va IPv6 trong WSNs
«  Cac giao thuc dinh tuyén tién tién trong WSNs

«  Thu thap va phan phéi dir liéu trong WSNs, kién tric ZigBee va tmg dung

*  WPAN and IEEE 802.15.4 Standard

*  Technology and Hardware Architectures in WSNs
*  Embedded proscessing and Sensing

*  Embedded Operating Systems for devices

*  MAC Protocols in WSNs

* 6LoWPAN and IPv6

*  Routing protocols in WSNs

»  Data collection/Dissemination, ZigBee Architecture

3. Tai liéu hoc tép:
[1]. Slide bai giang m6én Mang Cam bién Khong day, TS. V& Qué Son
[2]. Z. Shelby, C. Bormann: 6LoWPAN: the Wireless Embedded Internet, Willey Publisher, 2009

[3]. J.P. Vasseur, A. Dunkels: Interconnecting Smart Objects with IP, Morgann Kaufmann Publishers,
2010

[4]. Antonio Linan, Colina Alvaro, Vives Marco, Zennaro Antoine, Bagula Ermanno, Pietrosemoli,
2016: IoT in 5 days,

[5]. Science Publications: TBD

[6]. TinyOS, Contiki OS: http://www.tinyos.net, http://www.contiki-os.org

4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:

- Nam viing cac khai niém cua mang cam bien vo tuyen

- Hiéu vé cac thiét bi phén cung ti€u biéu dugc sir dung trong WSNs hién nay nhu TelosB, Micaz,
Waspmote
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- Hiéu biét, nim vitng va van dung cac kién thic trong viéc xdy dung va thiét ké cac ing dung nhung sir
dung hé diéu hanh WSNs

- C6 kha nang hiéu, thiét ké va sir dung hiéu qua céac giao thic MAC ciing nhur thiét ké cac giao thuc
MAC chuyén dung trong WSNs

- Nam vitng, str dung va c6 thé cai tién cac giao thirc dinh tuyén tién tién dang duogc sir dung rong rai
trong WSNs

- C6 kha ning xay dung dugc cac tmg dung thu thap dir liéu trong WSNs, ciing nhu st dung kién tric
ZigBee.

- Nam viing kién thirc, ¢6 thé xay dung hay thiét ké cac hé thong WSNs trén nén IP

- C6 thé thiét ké mot hé théng WSNs thyc té dua trén lam viéc nhoém thong qua viée thuc hién cac dé tai

- Understanding concepts in WSNs comprehensively
- Deeply understanding the popular hardware platforms used in WSNs such as TelosB, Micaz, Waspmote

- Comprehensively understanding and applying knowledge in building and designing embedded systems
using WSNs OS

- Be able to understand, design, and use popular MAC protocols effectively and improve these protocols
in WSNs

- Having deep knowledge, be able to use and improve current routing protocols for WSNs
- Be able to build data collecting applications in WSNs and use ZigBee networks.

- Having thorough knowledge and be able to build or design WSNs systems based on IP

- Be able to design and build a live WSN based on a team-work project

5. Hudng din céch hoc - chi tiét cdch d4nh gi4 mén hoc:

Tai liéu duoc dua 1én BKEL hang tuan. Sinh vién tai vé, in ra va mang theo khi 1én 16p hoc. Piém tong
két mon hoc duge danh gia xuyén sudt qua trinh hoc.

- Bai tap: 20%, sé& cho vao cac budi hoc hodc vé nha

- Bai tap 160/Tiéu ludn: 30%, s& dugc cho vao tuan/budi hoc tht 4
- Thi: 50%, hinh thirc ty luan

T4t ca cac sinh vién phai tham dy ky thi cudi ky.

Diéu kién du thi: Phai lam va trinh bay t6i thiéu 80% bai tap + 1 tiéu luan.
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Documents/References are uploaded to BKEL. The final result is evaluated continously during the course

time.

- Exercises: 20%, given in the class hours

- Projects: 30%, given in the midle of the course time

- Final exam: 50%, writting style

All students are required to attend the final exam.

6. N6i dung chi tiét:

Tuén/
Bubi

Chu d& (chuong)

Noi dung

Tai li¢u

Chuong 0: Gi6i thiéu v& mén
hoc

- Gi6i thiéu vé giang vién, ndi
dung chuong trinh, tai liéu tham
khéao, danh gia mon hoc.

- Huéng dan sinh vién cach hoc
trén 16p/ & nha.

- Gi6i thiéu vé y nghia va tinh
lién quan cia mon hoc dén
chuong trinh dao tao.

[1]-[5]

1,2

Chuong 1: Gi6i thiéu vé WSNs

1.1 Tong quan vé WSNs

1.2 Cac g dung dién hinh
1.3 Céc thach thtrc trong linh
vuc WSNs

[1]-[5]

Chuong 2: Cong ngh¢ va kién
trac phan cimg

2.1 Kién trac nit mang WSNs
2.2 Thiét bi phan cing

2.3 Céc van dé khi thiét ké
MCU va tbi uu héa

2.4 Cac IC RF cong suit thap
CMOS va IEEE 802.15.4

[1]-[5]

3.4

Chuong 3: Thu thép va xir 1y
nhing di liéu

3.1 Giao tiép v6i moi truong
thuc

3.2 Thiét ké va sir dung ADC
3.3 Cam bién

3.4 Cac chu dé vé OS va phan

[1]-[5]
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Tuln/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

3,4

Chuong 4: H¢ diéu hanh nhiing
cho céc thiét bi phan cing

4.1 Hé diéu hanh nhung cho cac
thiét bi phan cing:

4.2 Thiét ké RTOS truyén thong
4.3 Muc tiéu ciia OS WNSs
hién dai

4.4 Thiét ké cac hé thong
nhiing: cac 16p HW Abstraction,
thu thap dir li€u, cai dat cac giao
thirc

4.5 Giéi thi¢u vé TinyOS va
Contiki OS

[1]-[5]

5,6

Chuong 5: Céc giao thuc 16p
MAC

5.1 Lién két v6 tuyén cong suét
thap

5.2 IEEE 802.15.4 va truyén dir
liéu tin cay

5.3 Cong suét trén 16p lién két
vO tuyén

5.4 Cac k¥ thuét lich trinh
(scheduling) trong WSN5s

5.5 Low-Power listening: B-
MAC

[1]-[5]

7,8

Chuong 6: Pinh tuyén trong
WSNs

6.1 Truyén thong da chiang
(Multi-hop)

6.2 Céc ddc tinh cta lién két vo
tuyén

6.3 Dinh tuyén chu dong/phan
ung: AODV, DSR, CTP,...

6.4 Giai thuat Trickle

6.5 Dinh tuyén IP trong WSNs

[11-[3]

Chuong 7: Thu thap va phan
phdi dit ligu, ZigBee

7.1 Thu thap dir li¢u (data
collection)

7.2 Phan phdi dir liéu
(dissemination)

7.3 OTA: Over The air
Programming

7.4 Kién trac ZigBee

[1]-[5]

10,
11

Chuong 8: 6LoWPAN

8.1 Céc thach thuc trong WSNs
va IP

8.2 IPv6

8.3 Fragmentation

8.4 Nén header

8.5 Cac van dé khac

[1]-[5]
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Tuln/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

12,
13

Chuong 9: Internet of Things
(IoT)

9.1 Pia chi: gan, chuyén dbi va
quan ly dia chi

9.2 Cau hinh ty dong,

9.3 Pinh tuyén IP trong WSNis:
RPL, HYDRO,...

9.4 ICMPv6, Neighbor
Discovery

9.5 Dich vu Web nhling —
CoAP

9.6 Giéi thidu mot s dich vu
khac: SNMP, DB,...

[1]-[5]

14,
15

Trinh bay céc tiéu luan

- Sinh vién trinh bay céc ticu
ludn da dugc giao

- Giang vién danh gia tién do va
két qua cua tiéu ludn

- On tap

[1]-[6]

7. Gidng vién tham gia gidng day:
CBGD chinh:
CBGD tham gia:

TS. V5 Qué Son
TS. Pham Hung Thinh
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir i ‘
Khoa/Bd mén quan Iy MH: Vién Thong Dé cuong mon hoc Sau dai hoc
MANG THONG TIN DU LIEU
(DATA COMMUNICATIONS NETWORKS)
Ma s6 MH: 045152
Sb tin chi: Tc (LT.BT&TH.Ty Hoc): 3 TCHP:
Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
Homework: 20%
Pénh gié: Tiéu luan: 30%
1"11"(1)1(1: :ket thuc mon 50%
- Mo6n tién quyét:
- M6n hoc trudc:
- M6n song hanh:
- CTPT nganh: K§ Thuat Vién Thong
- Ma nganh: 60520208
- Ghi chu khac:

1. Muc tiéu mo6n hoc:

Muc ti€u ctia mon hoc nay la trang bi cho hoc vién cao hoc kién thurc chuyén sau vé mang thong tin
dir liéu trong d6 tap trung vao 16p 2, 3 va mot phan 16p 4 trong mo hinh OSI 7 16p. Mén hoc gitip sinh
vién hiéu va co6 thé phan tich cac giao thirc, nguyén tic hoat déng, cac 1y lun trong viéc phan tich
thiét ké hé thong tai 16p 2, 3 va 4. Mon hoc gidi thiéu sinh vién céc kién thic vé hang doi dé mo
phong cac van dé trong mang. Ngoai ra, mén hoc trang bi cho sinh vién mot s kién thirc co ban vé
1ap trinh véi socket dé thuc hién truyén nhan dir liéu.

The course provides the knowledge in deep of the data transmission network. It focuses on the layer
2, 3 and 4 of the OSI 7 layer model. The students can understands and analyzes the protocols,
operational principles, queuing theories. They can design networks according to the simple
requirements. The students can also do network applications with network socket.

2. N6i dung tém tit mén hoc:

Moén hoc trinh bay, phan tich cac van dé phén tich giao thtrc, nguyén tic hoat dong, va céc 1y luan
trong viéc phan tich thiét ké hé thong tai 16p 2, 3 va 4. . Tai 16p lién két dit liéu, mon hoc trinh bay
nguyén tic, pham vi hoat dong cta 16p nay. Cac k¥ thuat quan trong duoc sur dung trong l6p nay bao
gom chuyén mach (theo tag, nhan, va dia chi), ky thuat chong loop (split horizon, spanning tree), ky
thuat mang LAN do (802.1q), ky thuat redundancy (VRRP, HSRP), k§ thuét ghep két ndi vat ly
(LACP),... Mon hoc ciing gidi thiéu mot sé ki thuat truyén khong day 802.11 va 802.16. Tai 16p
mang, mon hoc gidi thi¢u 2 ky thuat dinh tuyén chinh la distance vector va link state. Tai 16p giao
véan, mon hoc trinh bay cac k¥ thuat kiém soat ludng, kiém soat nghén. Mén hoc trinh bay Ve ly thuyet
hang doi co ban nhu hé théng M/M/m, M/M/m/K and M/M/m/K/C va tir d6, xac dinh mot s6 thong sb
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quan trong cua chét luong cta hé¢ thong nhu thoi gian cho trung binh, xac suat mat goi. Ngoai ra, mén
hoc trang bi cho sinh vién mot s6 kién thirc co ban vé lap trinh voi socket dé thyc hién truyén nhéan di
lidu dé tir d6, nguoi hoc ndm rd hoat dong cia mang thong tin dir licu.

The couses introduces and analyzes the issues related to transmission protocol, operational principles,
queuing theories, and network design. At the data link layer, the course describes the main techniques
deployed such as tag switching, loop prevention (spanning tree), virtual LAN (802.1Q, 802.1AD),
redundancy (VRRP, HSRP), link aggregation (LACP). The course also covers some topics related to
wireless WiFi. At the network layer, the course shows two routing methods distance vector and link
state. At the transport layer, the course describes the congestion control, flow control techniques. The
couses also introduces the queuing theoriy, define and explain basic concepts in the theory Markov
processes, M/M/m, M/M/m/K and M/M/m/K/C queueing systems, derive and apply main formulas
for some properties (such as stationary probabilities, average waiting and system time, packet loss
probability, etc.) of M/M/m, M/M/m/K and M/M/m/K/C queueing systems. Moreover, the course also
introduces the socket programming so that the students can create, modify and transfer the packet on
Internet to understand the operation of Internet.

3. Tai liéu hoc tap:

[1] Larry L. Peterson and Bruce S. Davie,  "Computer Networks: a systems approach", Fifth
Edition, Elsevier Press, 2012.

[2] James F. Kurose and Keith Ross, "Computer Networking: A Top-down approach Featuring the
Internet", Addison Wesley, 2000.

[3] Ng Cheee Hock,"Queueing modelling fundamentals", John Wiley & Sons LTD, 2008

[4] Richard Steven, Unix network programming Volume 1: Socket API, Addison Wesley, United
State, 2003

4. Cic hidu biét, cic k¥ ning cn dat dugc sau khi hoc mén hoc:

- C6 thé hiéu cac van d¢ quan trong & timg 16p bao gom:

+ Lop lién két dir liéu: chuyén mach, k¥ thuat chong loop, k¥ thuat mang LAN ao, k¥ thuat
redundancy, k¥ thuat ghép két ndi vat Iy

+ Lép mang: hai cac thuat toan dinh tuyén vector khoang cach, trang thai két ndi khong can tai liéu
tham khao

+ C6 thé giai thich cac thuat toan quan 1y ludng, quan 1y nghén khong can tai liéu tham khao
- C6 thé str dung 1y thuyét hang doi dé md phong mot hé thong mang, tir d6, tinh cac gia tri chat lugng
phuc vu mang.
- C6 thé 1ap trinh tmg dung truyén s liéu sir dung TCP/IP.

- Understand and explain the issues in the layers including:
+ The datalink layer : tag switching, loop prevention, virtual, redundancy, link aggregation
+ The network layer: two routing algorithms: distance vector and link-state without reference
+ The transport layer: congestion, flow control algorithms.
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- Use the queuing theory to calculate QoS parameters.
- Write a simple network application with TCP/UDP.

5. Huéng dfn cach hoc - chi tiét cach d4nh gid mén hoc:

Sinh vién can doc sach gido trinh va lam bai tap day du.

Sinh vién can thuc hanh thiét ké va mo phong sir dung cong cu packet tracer, GSN3, NS2, Matlab
Céch danh gia :

Bai tap va bai kiém tra nhanh: 20%

Bai tap 16n: 30%

Thi cubi ky: 50%

Bai tdp va bai kiém tra nhanh: 20%

Bai tap 16n: 30%

Thi cubi ky: 50%

Students should read textbooks and finish all assignments.

Students should practice to design and simulate using Packet Tracer, GSN3, NS2, Matlab
Grading:

Homework and quizzes: 20%

Class project: 30%

Final: 50%
Homework and quizzes: 20%
Class project: 30%

Final: 50%

6. N6i dung chi tiét:
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Tuln/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

Cac van dé co ban

Gi6i thi€u hinh thanh Internet
M6 hinh OSI
Truyén dir li¢u gidi nén

[1,2]

Quan ly truy cap

Truy cip ngau nhién
Truy cép theo lich
Phan kénh

[1,2]

3,4

Nghi thirc truyén dit liéu &
mang LAN

Chuyén mach theo tag, chuyén
mach theo dia chi

Ethernet 802.3

Cac k¥ thuat chéng loop

Mang riéng 4o

Chuéan an ninh & 16p 2 802.1x
Wifi 802.11a,b,g

[1,2]

5,6

Nghi thtrc truyén dan 16p lién
két dir litu mang WAN

K¥ thuat ATM

K¥ thuat Frame relay

K¥ Gigabit Ethernet

Mot sb k¥ thuat vong ring RPR
802.17, RRRP

[1.2]

Internet protocol, NAT

Hoat dong cua giao thuc IP
bia chi IP statefull & stateless,
VLSM

Céc vi du vé phan chia dia chi
NAT

NAPT

Kién trac router

Switch layer 2/3

[1.2]

Distance vector routing

Gioi thiéu

RIP version 1 & version 2
RIP & An ninh trong RIP
Mot sb giao thirc khac

[1.2]

9,10

Link state vector routing

Gi6i thi¢u

Kién trac OSPF

Phuong phap phan chia vung
Quan ly route trong OSPF
Mot sé thire giao thirc khac

[1.2]

11,12

Phuong thue giao van - Quan
1y nghén

M0 hinh client — server

Giao thuc TCP

Giao thiec UDP

Kiém soat ludng cua sd truot
Thuat toan Tahoe, Vegas

[1.2]
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Tuén/

Budi Chu dé (chuong)

Noi dung

Tai li¢u

13,14 | Ly thuyét hang doi

Gidi thi¢u

Stationary probabilities. Poisson
process. Birth-death processes.
Little’s theorem

M/M/m,
M/M/m/K.M/M/m/K/C

Ung dung dénh gia 1y thuyét
hang dgi x4c dinh do tré, ti 1¢
mét g6i, o on dinh

[3]

15 |Tiéu luan

Lap trinh g dung mang

[4]

7. Gidng vién tham gia gidng day:
CBGD chinh:
CBGD tham gia:

TS. Luu Thanh Tra

TS. Lé bang Quang
TS. V5 Qué Son
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/B6 mén quan ly MH: Vién Thong Pé cuong moén hoc Sau dai hoc
MAT MA HOA VA AN NINH MANG
(CRYPTOGRAPHY AND NETWORK SECURITY)
Ma s6 MH: 045153

Sb tin chi: Tc (LT.BT&TH.Ty Hoc): 3 TCHP:
Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
Banh gid: Bai tap 16n: 30%
Thi cubi ky: 40%
- Moén tién quyét:
- Mo6n hoc truédce:
- M6n song hanh:
- CTPT nganh: K§ Thuat Vién Thong
- Mi nganh: 60520208
- Ghi chu khac:

1. Muc tiéu mo6n hoc:

Noi dung cia mén hoc cung cap nhitng nguyén 1y va timg dung thuc té ciia ma hoéa va an ninh mang. Phan
dau cia mon hoc bao gom 1y thuyét va nguyén tic co ban nhu ma hoa ddi xting, ma hoa khoa cong khai,
cac phuong phap kiém tra tinh toan ven cta dit liéu va chir ky dién tir. Phan hai cia mén hoc bao gdm céc
giai phap va giao thirc ing dung cila cac 1y thuyét trong phan dau vao an ninh mang: chimg thyc dién ti,
xac thuc, truyén dan khong day, mang riéng 4o, bado mat email va bao mat 16p chuyén van.

The purpose of this course is to provide a practical survey on both the principles and practice of
cryptography and network security. The first part of the course provides a tutorial and survey of
cryptography: Symmetric and Asymmetric Ciphers and Data Integrity Algorithms . The second part of
the course deals with the applications of the algorithms in the first part into the practice and protocols of
network security: Digital Certificate, Authentication, Wireless Network Security, Email Security, IP
Security and Transport-Level Security.

2. Noi dung tom tit moén hoc:

Moén hoc bao gdm 1y thuyét vé ma hoa (bao gdbm ma dbi xing, bat ddi xtng), tinh toan ven cta dit liéu.
Ngoai ra, mén hoc dé cap dén Gmg dung 1y thuyét ma hoa vao an ninh mang bao gdm chung thuc dién tir,
xac thuc, TLS/SSL, bao mat mang khong day, bao mat email, IPSEC.

The couse describes the cryptography algorithms including symmetric ciphers, asymmetric ciphers, data
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integrity. Moreover, the course also deals with the practice of network security including digital
certificate, authentication, TLS/SSL, wireless network security, email security, IPSEC.

3. Tai li€u hoc tap:
Giao trinh/Textbook

[1] William Stallings, “Cryptography and Network Security. Principles and Practice”, 6" edition,
Prentice Hall, 2014.

Sach tham khao/References

[2] William Stallings, “Network Security Essentials Applications and Standards”, 5™ edition, Pearson,
2014

[3] Wade Trappe, Lawrence C. Washington, “/ntroduction to Cryptography with Coding Theory”,
2" edition, Pearson, 2005.

[4] Behrouz A. Forouzan, “Cryptography & Network Security”, McGraw-Hill Education, 2007.
[5] Albrecht Beutelspacher, "Cryptography in C and C++", 2™ edition, Apress, 2013.

4. Cic hiéu biét, cac k¥ niing cén dat dugc sau khi hoc mén hoc:

Sau khi hoan tit méon hoc nay, sinh vién c6 thé thuc hién:

1. Giai thich cac nguyén tac co ban ciia ma hoa, thudt toan ma héa bao gom ma héda khoa doi xtirng, ma
hoa khoa bat doi xung va ham bam.

2. Trinh bay kién thirc sir dung ma hoa dé bao vé dir lidu.

3. Xéc dinh cac van dé, cac diém yéu trong truyén dan trén mang.

4. Giai thich cac nguyén tic co ban ing dung ma hoa trong truyén dit lidu.
5. Panh gié céc rui ro, nguy co trong mang may tinh.

6. Thiét ké cac phuong phap thich hop dé bao vé mang.

Upon completion of this course, students should be able to:

1. Explain the foundation of the principal of Cryptographic algorithms including symmetric ciphers,
asymmetric ciphers and hashes and message digests algorithms.

2. Demonstrate detailed knowledge of the role of encryption to protect data.

3. Identify common network security vulnerabilities/attacks
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4. Explain the foundations of Cryptography and network security

5. Evaluate the risks and threats to networked computers.

6. Identify the appropriate procedures required to secure networks.

5. Hudng din cich hoc - chi tiét cach d4nh gid mon hoc:

Sinh vién can doc sach gido trinh va lam bai tap day du.

Sinh vién can thuc hanh thiét ké va moé phong sir dung cong cu CryptTool, Matlab, Packet tracer, GSN3,

NS3 va cac ngdn ngtr 1ap trinh thong dung.

Céch danh gia :

1. Bai tap va bai kiém tra nhanh: 30%

2. Bai tap 16n: 30%

3. Thi cubi ky: 40%

Students should read textbooks and finish all assignments.

Students should practice to design and simulate cryptography algorithms using CrypTool, Matlab, Packet
tracer, GSN3, NS3 and well-known programming languages.

Grading:

1. Homework and quizzes: 30%

2. Class project: 30%

3. Final exam: 40%

6. N6i dung chi tiét:
Ay
Tudn, Chu 42 (chuong) Nbi dung Tai lidu
Buo6i
Gidi thiéu vé an ninh trong may
e s tinh
1 Gi6i thigu Céc loai tin cong

Cac dich vu va co ché an ninh
Céc mo hinh an ninh mang

Ma hoa do6i xirng - Ma hda khoi
chuin

Nguyén tic ma héa khi

Mai héa DES

Phuong phép thiét ké ma hoa
khéi
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Tuln/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

Nguyén 1y co ban trong 1y
thuyeét so

Thuat toan chia

Giai thuat Euclid

S hoc modular

Nhoém, Vanh va Truong
Truong hiru han dang GF()
S6 hoc da thuc

Truong hiru han dang GF()

M3 héa d6i xtmg - M4 héa khéi
cai tién

Ma3 hoa AES

Céu trac ma AES
Vi du vé ma AES
Thuc hién AES

Tao s6 gia ngu nhién va ma
hoa dong

Nguyén 1y tao sd gia ngau
nhién.

Céc bo tao sb gia ngdu nhién
Tao sb ngau nhién sir dung ma
héa khoi

Ma hoa dong

Ma hoa RC4

Ly thuyét s6 ning cao

S6 nguyén to
Dinh 1y Fermat va dinh 1y Euler
Logarithm roi rac

7,8

Ma hoa véi chia khda cong khai
— Thuét toan RSA

Nguyén tic ma héa khoa cong
khai

Maid hoa RSA

Trao d6i khoa Diffie-Hellman
Ma hoa ElGamal

Tinh toan ven cua dir liéu

Ung dung ctia ham bam

Cac ham bam co ban

Ham bam dya trén ma hoa khdi
Thuit toan ma héoa SHA

Xac thye ngudn gbe dir lidu

10,11

Chit ky s6

Gidi thiéu vé chit ky sb
Chir ky s6 ElGamal
Chir k§ s6 Schnorr
Chuén chit ky sb

12

Quén Iy khéa va phan phéi khéa

Phan phdi khoa ddi ximg ding
mé hoa dbi xtig

Phan phdi khoa ddi ximg ding
mi hoa bat ddi xing

Phan phdi khoa cong khai
X.509 — Cu truc ha tang khoa
cong khai
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Tuén/

Security Association
Giao thurc trao doi khoa IKE

Budi Chu dé (chuong) Noi dung Tai liéu
Céc véan dé an ninh ¢ g dung
. . web
13 ‘I?:I? dam an ninh & 16p giao TLS/SSL
' Giao thuc HTTPS

Giao thuc SSH
Gi6i thi¢u IPSEC

14 Chinh séch IPSEC

1 5’ IP Security Dong goi dir 1iéu vé1 IPSEC

7. Gidng vién tham gia gidng day:
CBGD chinh:
CBGD tham gia:

TS. Lé bang Quang

TS. V5 Qué Son
TS. Luu Thanh Tra
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/B§ mén quan Iy MH: Dién Tu Pé cuong mon hoc Sau dai hoc
THIET KE VI MACH SO NANG CAO
(ADVANCED DIGITAL IC DESIGN)

Mi s6 MH: 045154

Sé tin chi: Tc (LT.BT&TH.Tu Hoc): 3 TCHP:

Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
Bai tap: 20% : Nop trén BKEL

Dénh gia: Tiéu luan: 30% | Viét bao cao va thuyét trinh
Thi: 50% : Lam bai viét

- Moén tién quyét:

- Mo6n hoc trudce:

- M6n song hanh:

- CTPT nganh: K§ Thuat Vién Thong
- M2 nganh: 60520208

- Ghi chu khac:

1. Muc tiéu mo6n hoc:

Moén hoc nay cung cip nguyén 1y vé thiét ké, phan tich, va mé phong nhitng vi mach sb cao cp. Sinh
vién s& hiéu va thuc hién dugc quy trinh tong hop phan cting, moé phong, xép dit chd, tao tin hiéu dong
hd, va két ndi trong thiét ké vi mach s6. Mén hoc nay ciing gidi thiéu phuong phap thiét ké phan cing st
dung ngon ngit Verilog c6 tinh modun, kha nang st dung lai va tinh chinh xéc. Sinh vién s€ hoc dugc
cach st dung cong cu Synopsys dé thiét ké mot vi mach ASIC.

This course provides principles of design, analysis, and simulation of advanced digital integrated circuits.
Students will understand and be able to perform logic systhesis, simulation, floorplanning, placement,
clocking, and routing in ASIC design. This course also offers the methodology to design a hardware
architecture using Verilog with modularity, reusability, and robustness. Students will learn how to use
Synopsys tool for designing a simple ASIC.

2. N6i dung tém tit mén hoc:

Noi dung mén hoc nay duoc trinh bay trong 6 chuong. Chuong 1 gidi thiéu tong quan vé quy trinh thiét
ké ASIC, va thu vién ASIC, cac cong cu thiét ké vi mach sd. Chuong 2 trinh bay thiét ké vi mach sb cép
transistor sir dung cong nghé CMOS. Chuong 3 m6 ta thiét ké vi mach s6 cap kién tric bao gom: mo ta
thiét ké, gidi han thiét ké, tong hop thiét ké, va t6i wu thiét ké. Chuong 4 trinh bay vé tién trinh kiém tra
ASIC bao gém mdi truong kiém tra, thiét ké testbench, kiém dinh chuan, va phuong phap kiém tra duong
bao. Chuong 5 mé ta thiét ké vi mach cip vat 1y bao gém cach phén chia, quy hoach, sip chd, két ndi va
kiém tra. Trong chuong 6, sinh vién s& hoc cach sir dung cong cu Synopsys dé thiét ké, tong hop, phan
tich va hién thuc mot vi mach sb ASIC.
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The content of this course is represented in 6 chapters. Chapter 1 introduces generally about ASIC design
flow, ASIC cell libraries, and design tools. Chapter 2 presents digital IC design at transistor level using
CMOS technology. Chapter 3 describes architectural design methodology including: design entry, design
constraints, design synthesis, and design optimization. Chapter 4 shows how to verify ASIC designs
consisting of test environment, testbench design, formal verification, and boundary —scan test. Chapter 5
describes physical design including: partitioning, floorplanning, placement, routing, and verifying ASIC
designs. In Chapter 6, students will study shows how to use Synopsys tool to design, synthesis, analyze,
and implement a digital ASIC.

3. Tai li€u hoc tép:
1. Wayne Wolf, Modern VLSI Design —IP-Based Design, Prentice-Hall, 4thedition, 2008
2. RazakHossain, High Performance ASIC Design, Cambridge, 2008.

3. Neil Westeand David Harris, CMOS VLSI Design A Circuits and Systems Perspective, Addison
Wesley, 2010

1. Giai thich va img dung ludng thiét ké ASIC, thu vién ASIC

2. Thiét ké cau trac vi mach sb sir dung ngon ngit Verilog
3. Thi wu thiét ké ASIC ddi véi dién tich, do tré
4. Tao kiém tra va mo phong thiét ké ASIC

5. Str dung cong cu Synopsys dé téng hop, quy hoach, sap chd, va két ndi mot thiét ké ASIC don gian.

1. Explain ASIC design flow and ASIC library

2. Design digital IC architecture using Verilog

3. Optimize digital IC for area and timing

4. Build testbench and verify ASIC design

5. Use Synopsys tools for synthesis, floorplanning, placing and routing for a simple ASIC

5. Hudng din céch hoc - chi tiét cdch d4nh gi4 mén hoc:

Tai liéu dugc dua 1én BKEL hang tuan. Diém tong két mon hoc duoc danh gia xuyén sudt qua trinhhoc.
Piéu kién du thi: Hoc vién duoc yéu cu phai ndp du va dung han bai tap 16n va bai tap vé nha trén
BKEL.
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Céch danh gia:
Bai tap: 20%
Tiéu luan: 30%
Thi: 50%

Course materials are uploaded to BKEL every week. The grade is evaluated for all learning duration.
Condition for exam attendance: Students submit all assignments and class project report on BKEL

Grading:
Homework: 20%
Project: 30%
Final exam: 50%

6. N6i dung chi tiét:
A
ll;‘fgi/ Chii 43 (chuong) Noi dung Tai lidu

0.1. Thong tin mo6n hoc

0.2. Bai giang va thoi gian biéu
0.3. Chuan bi cho mén hoc

0.4. Chon d¢ tai tiéu luan

1.1. Tién trinh thiét ké ASIC
Chuong 1: Gidi thiéu vé thiét ké|1.2. Thiét ké 15i IP

1 [Chuong 0: Gidi thi¢u mon hoc

e 1.3. Tién trinh thiét ké vi mach |[!!
50
2.1. Quy trinh san xuét vi mach
3.4 Chuong 2: Thiét ké vi mach cip |2.2. CMOS transistor 21, [3]
transistor 2.3. Thiét k& vi mach cip ’
transistor
3.1. Nhap thiét ké
5.6 Chuong 3: Thiét ke vi mach cap |3.2. Gidi han thiét ké 21, [3]

kién trac 3.3. Téi uu thiét ké
3.4. Ngon nglr mo6 ta phan cing

4.1. Méi trudng tham dinh
4.2. Testbench

4.3. Tham dinh hinh thtrc 21.13]
4.4. Kiém tra quét bién

5.1. Phan chia (Partitioning)
5.2. Quy hoach (Floorplanning)
9-10 |Chuong 5: Thiét ké cap vatly |5.3. Sap chd (Placement) 2], [3]
5.4. Két n6i (Routing)
5.5. Kiém tra layout

7-8 |[Chuong 4: Tham dinh vi mach

6.1. Design Compiler
11-14|Chuong 6: Cong cu Synopsys |6.2. VCS [2], [3]
6.3. IC Compiler
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Tuln/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

15

luan

Béo c4o va thuyét trinh tiéu

7. Gidng vién tham gia gidng day:

CBGD chinh:

CBGD tham gia:

TS. Truong Quang Vinh

PGS.TS Hoang Trang
TS. Tran Hoang Linh
TS. Lé Chi Thong
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/B§ mén quan Iy MH: Dién Tu Pé cuong mon hoc Sau dai hoc
LAP TRINH HE THONG NHUNG NANG CAO
(ADVANCED EMBEDDED SYSTEM PROGRAMMING)
M s6 MH: 045155

S6 tin chi: Tc (LT.BT&TH.Ty Hoc): 3 TCHP:

Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
Mini project: 50%

Dbanh gia:
Final e: 50%

- Mén tién quyét:

- Mo6n hoc truéce:

- Mon song hanh:

- CTDT nganh: K§¥ Thuat Vién Thong
- Ma nganh: 60520208

- Ghi chu khac:

1. Muyc tiéu mé6n hoc:

Muc tiéu ctia mon hoc 1a cung cap cho hoc vién k¥ ning lap trinh nang cao cho vi diéu khién bang ngén
ngit C, cach ciu triic hoa chuong trinh ciing nhu cac kién thirc co ban vé hé diéu hanh thoi gian thyc cho
vi diéu khién. Mén hoc ciing cung cp cho sinh vién kién thirc co ban vé hé diéu hanh nhiing Embedded
linux. Véi kién thirc thu nhan duoc, sinh vién sé& c6 kha nang phan tich, thiét ké cling nhu thyc hién phén
mém cho céac hé théng nhung khéac nhau.

The course provides students advanced skills to program micro controllers using C language and to
structure their program as well as basic knowledge about real time operating system. It also provide
knowledge about the embedded Linux operating system. After the course, students could be able to
analyse, design and implement firmware for an embedded systems.

2. N§i dung tém tit mén hoc:

Moén hoc dugc trinh bay trong 8 chuong. Chuong 1 trinh bay céc kién thirc co ban vé ngdn ngir C, nhan
manh cac ky thuat lap trinh cho hé thong nhiing. Chuong 2 trinh bay tong quan vé phong céch lap trinh.
Chuong 3 trinh bay vé cach cdu trac 1 chuong trinh. Chwong 4 trinh bay k¥ thuat lap trinh may trang thai.
Chuong 5 trinh bay kién thirc co ban vé hé diéu hanh thoi gian thuc. Chuong 6 trinh bay kién thic vé vi
diéu khién ARM Cortex M3. Chuong 7 cung cip cho sinh vién kién thirc vé hé diéu hanh FreeRTOS.
Cubi cing, chuong 8 cung cap kién thic co ban vé hé diéu hanh nhung linux.

The course consists of 8 chapters. Chapter 1 illustrates the basic knowledge about C language,
emphasized on program techniques for embedded systems and the coding style. Chapter 2 shows the
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technique to program 8051 using C language. Chapter 3 introduces the method to structure a program.
Chapter 4 provides student the state programming techniques. Basic knowledge about realtime operating
system is represented in chapter 5. Chapter 6 introduces the ARM Cortex M3. Chapter 7 gives knowledge
about FreeRTOS operating sysems. Finally, chapter 8 gives basic knowledge about the embedded Linux
operating systems.

3. Tai liéu hoc tép:
[1]  Lap trinh hé théng nhing (Bui Qudc Bao, Hoang Trang)
[2] Michael J Pond, “Embedded C”, Addison-Weasley, 2002
[3] Michael Barr, “Programming Embedded Systems in C and C++”, O'Reilly, 1999
[4] Richard Barry, “Using the FreeRTOS real-time kernel, a practical guide”, 2009
[5] Karim Yaghmour, “Building embedded Linux systems”, O’Reilly, 2003

4. Cic hidu biét, cic k¥ ning cn dat dugc sau khi hoc mén hoc:

C6 kha nang lap trinh cho ARM str dung C va assembly
Biét cach str dung phan mém (KEIL, IAR)

Thiét ké va viét mot chuong trinh ¢ cau tric

Lap trinh may trang thai

Str dung h¢ diéu hanh thoi gian thuc

Str dung hé diéu hanh embedded Linux

Be able to program the ARM Cortex M3 using C and Assembly
Use development software

Design and implement a program with good structure

Use state machine to program

Use Realtime Operating System

Use Embedded Linux Operating System

5. Hudng din cich hoc - chi tiét cach d4nh gid mon hoc:
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1. Bai tap 16n chiém 50% tong sb diém danh gia mon hoc. Sinh vién lam bai tap theo nhém khoang 2-3
nguoi. Panh gia bai tap 16n dua trén mic do hoan thanh, sy am hiéu va tham gia cua SV trong qua trinh
thure hién.

2. Biém cudi ky chiém 50% tong diém danh gia.
3. Céc bai thi theo dang dé mé.

4. Trong qué trinh hoc sinh vién cé thé c6 diém thuong néu tich cuc tham gia hoat dong trén 16p

1. Students do their mini project in groups of 2-3, the mark accounts for 50% of the total grade. The mini
project is marked based on the result, understanding, and the contribution of students.

2. Finnal exam accounts for 50% of the total grade.

3. All exams are open-book

4. In class, bonus score can be given to students if they contribute to class activities effectively.
6. Noi dung chi tiét:

Tuin/ ) 2} A -
Budi Chu dé (chuong) Néi dung Tai liéu

Co ban vé ngdn ngit C
C cho hé thong nhling

C‘hu’()’ngll: G10A’1 thl?u ve lap Phong cdch Iap trinh [1]
1 [trinh nhing, Cau truc chuong A A , [2]
. Khai niém vé module héa
trinh . [3]
chuong trinh
Céch viét header va source file
Chuong 2: Lap trinh méay trang |Khai niém vé thoi gian thyuc [1]
2 |thai Thiét ké may trang thai 2]

Lap trinh theo may trang thai

Khai niém vé da tac vu 1]
Co ban vé hé diéu hanh thoi

Chuong 3: Pa tac vu va hé diéu | . [2]
3 |hanh gian thyc . [4]
Mot h¢ diéu hanh don gian cho
ARM CORTEX M3
CAu trac co ban cia ARM
Cortex M3
Chuong 4: Lap trinh ARM Tef}p 1énh 1]
4 |Cortex M3 Cau truc bo nhé 2]

Ngit va ngoai 1¢ cho ARM.
Léap trinh C va Assembly cho
ARM
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

5,6

Chuong 5: FreeRTOS

Céu trac hé diéu hanh
FreeRTOS.

Quan ly tac vu.

Quan ly hang doi.
Quén 1y ngit.

Quan ly b nho.
Quan ly tai nguyén.

[1]
[4]

Chuong 6: Giao tiép toc d cao
va DMA

Céc tmg dung toc do cao
Phuong phép tong quat cho giao
tiép toc do cao

Truy cép bo nhé truc tiép
(DMA)

[1]
2]
[4]

Chuong 7: Mang va Ethernet

Khai niém vé mang trong hé
théng nhung

M6 hinh mang TCP/IP

Ethernet stack cho ARM Cortex

[1]
[2]
[3]

9,10

Chuong 8: Hé diéu hanh nhing
linux

Khai niém vé hé diéu hanh
linux nhung

Xay dung hé théng linux nhung
Driver cho linux

[3]

11,
12

Thuc hanh

Giao tiép LED, serial port,
ADC, déng ho thoi gian thuc
Giao tiép audio, loc, tinh toan
FFT

[1]
2]
[3]

13,14
,15

Thuc hanh

FreeRTOS trén ARM Cortex
Giao tiép SDCARD, sir dung h¢
thong file FAT

Giao tiép ethernet

[1]
2]
[4]

7. Gidng vién tham gia gidng day:
CBGD chinh:

CBGD tham gia:

TS. Truong Quang Vinh

PGS.TS Hoang Trang
ThS. Bui Quéc Bao
TS. Pham Hung Thinh
TS. Lé Chi Thong
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/B§ mén quan Iy MH: Dién Tu Pé cuong mon hoc Sau dai hoc
THIET KE VI XU LY
(MICROPROCESSOR DESIGN)

Mi sé MH: 045156

Sé tin chi: Tc (LT.BT&TH.Tu Hoc): 3 TCHP:

Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
Bai tap: 10%

Dénh gia: Tiéu luan: 50%
Thi: 40%

- Moén tién quyét:

- Mo6n hoc trudce:

- M6n song hanh:

- CTPT nganh: K§ Thuat Vién Thong
- M2 nganh: 60520208

- Ghi chu khac:

1. Muc tiéu mén hoc:
Hiéu duoc td chic cia mot may tinh cé céu truc: may tinh dugc chia thanh hai hoac nhiéu muc may,
nhi¢ém vu cda tirng mic may va quan h¢ gitra chung véi nhau. Phan biét dugc cac loai may tinh khac nhau

hién nay.

Phan tich téng quan cac b phan chinh cia mdt may tinh: CPU, by nhé chinh, by nhé truy cap nhanh, cac
bd nhé phu, cac thiét bi xuat nhap. Phan biét CPU dang CISC va CPU dang RISC.

Phan tich muc logic sb: CPU (Pentium 4, UltraSPARC 111, 8051), bus (ISA, PCI, PCI Express, USB),
giao dién Xuét nhap, gidi ma Xuét nhap, bd nhd, cac mach logic co ban.

Phan tich muc vi kién triic: duong dir liéu, don vi diéu khién, vi 1énh, macro-1énh.
Hiéu duoc vi kién trac cua Pentium 4, UltraSPARC 111, 8051. Thiét ké mirc vi kién truc.

Phan tich va thiét ké cdu trac ngit. Phan tich k¥ thuat siéu phan ludng. Phan tich k¥ thuat truy cap truc
tiép bo nhé (DMA).

Phan tich muc kién trtc tap Iénh (ISA): kiéu dit liéu, khudn dang I¢énh, cach thirc dinh dia chi toan hang,
céc loai 1énh, ludng diéu khién.

Hiéu dugce kién tric tap 1énh cua [A-64 va Itanium 2. Thiét ké mure kién tric tap Iénh cho mot CPU don
gian.

Phan tich mac hé diéu hanh: bo nhd 4o, 1énh I/O 4o, 1énh 4o cho xir 1y song song. Hiéu duogc céc cong
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dung ctia hé diéu hanh.
Phan tich muc hop ngit: qua trinh hop dich, lién két va nap.

Phén tich cac kién trac may tinh song song: co ché song song trén chip, dong xur 1y, da xir Iy dung chung
bd nhd, da may tinh truyén thong diép.

Str dung cong cu CAD va HDL minh hoa cac thiét ké mirc logic s6 va mic vi kién triic.

Understand the organization of a structured computer: the computer is divided into two or more machine
levels, tasks of each machine level and relation between machine levels. Distinguish between different
kinds of computers, nowadays.

Analyze generally main components of a computer: CPU, main memory, cache memory, secondary
memories, input-output (I/O) devices. Distinguish CISC CPU from RISC CPU.

Analyze digital logic level: CPU (Pentium 4, UltraSPARC III, 8051), bus (ISA, PCI, PCI Express, USB),
input-output interface, I/O decoder, memory decoder, basic logic circuits.

Analyze micro-architecture level: datapath, control unit, micro-instruction, macro-instruction.

Knowlegde the micro-architecture of Pentium 4, UltraSPARC III and 8051. Design micro-architecture
level.

Analyze and design the interrupt structure. Analyze the super-scalar technique. Analyze the direct
memory access (DMA) technique.

Analyze instruction set architecture (ISA) level: data type, instruction format, operand addressing modes,
kinds of intructions, control flow.

Knowledge the ISA of IA-64 and Itanium 2. Design the ISA of a simple CPU.

Analyze operating system level: virtual memory, virtual I/O instruction, parallel processing. Knowledge
uses of operating system.

Analyze assembly language level: assembler, link and load process.

Analyze parallel computer architectures: parallel mechanism on chip, co-processor, shared-memory
multi-processor, message-transfer multi-computer.

[lustrate digital logic level and micro-architeture level designs using CAD tools and HDL.

2. N6i dung tém tit mén hoc:

Muc ti€u cua mon hoc nay 1a hiéu rd to6 chirc may tinh c6 cau tric, cac muc triru tugng cua h¢ may tinh
(murc logic s0, mtrc vi kién tric, muce kién trac tp I€énh, mic hé di€éu hanh va murc ngoén nglr hop dich)
cling nhu céach thire thiét ké moi muire. Mon hoc cling cung cap cho sinh vién céc kién thirc co ban vé kién
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triic may tinh song song, hé théng trén chip (SoC), cac khai niém vé hé diéu hanh thoi gian thuc st dung
trong cac hé thong nhing.

Noi dung gém c6 ba phan: cac chuong 1 va 2 gidi thidu va mé ta tong quan hé may tinh, cac chuong tir 3
dén 7 dé cap dén nhitng muc triru twong ctia hé may tinh (muc logic s, mirc vi kién trac, mirc kién trac
tap 1énh, mac hé diéu hanh va muc ngdn nglt hgp dich), con chuong 8 mo ta kién tric may tinh song
song, van dé ngay cang quan trong hién nay. Cac khai niém quan trong ciia mot mdy tinh nhu ciu tric
ngit (bao gdm ca phan cimg 1dn phan mém), ky thuat dudng dng, k¥ thuat siéu phan ludng, k¥ thuat truy
cap truc tiép bd nhd, bd nhd ao, bo nhd truy cap nhanh, xir Iy song song va da xir Iy duoc mo ta chi tiét.
Cac thi du minh hoa la Intel Pentium 4, Sun Ultra-SPARC III va Intel 8051. Pentium 4 1a thi du CPU phé
bién str dung trong mdy tinh dé ban. Ultra-SPARC III 1 thi du may chu pho bién dugc sir dung rong rai
trong cac da xtr 1y trung binh va 16n. 8051 1a thi du hé thong nhung dugc st dung rong rii.

The objective of this course is an advanced understanding of structured computer organization, the
abstraction levels of computer system (digital logic level, microarchitecture level, instruction set
architecture level, operating system level and assembly language level), as well as how to design each of
these levels. This course also provides the students basic knowledges on the parallel computer
architecture, the system on chip (SoC), the concepts of real-time operating system used in embedded
systems.

The content consists of three parts: chapters 1 — 2 are an introduction and an overview to computer
system, chapters 3 — 7 cover the abstraction levels of computer system (digital logic level,
microarchitecture level, instruction set architecture level, operating system level and assembly language
level), and chapter 8 represents the parallel computer architecture, an increasingly important topic
nowadays. The main concepts of a computer such as interrupt structure (including both the hardware and
the software), pipeline technique, super-scalar technique, direct memory access (DMA) technique, virtual
memory, cache memory, parallel processing, and multi-processing are represented in details. The
illustrating examples are the Intel Pentium 4, the Sun UltraSPARC III, and the Intel 8051. The Pentium 4
is an example of a popular CPU used on desktop machines. The UltraSPARC III is an example of a
popular server, widely used in medium and large multi-processors. The 8051 is an example of a widely-
used embedded system.

3. Tai li¢u hoc tép:

[1] Computer Organization and Design, Fifth Edition: The Hardware/Software Interface by David A.
Patterson, John L. Hennessy

[2] Computer Architecture, Fifth Edition: A Quantitative Approach by John L. Hennessy, David A.
Patterson

[3] Téng Van On, Gido trinh dién t, “Vi xir Iy ndng cao”, Pai hoc Qudc gia TP HCM, 2007.

[4] Hans-Peter Messmer, “The Indispensable PC Hardware Book”, 3 Ed — Addison Wesley, 1997.

)

[5] Wayne Wolf, “Computer as Components.: Principles of Embedded Computing System Design”,
Academic Press, 2001
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4. Céc hibu biét, cac k¥ ning cin dat dwoc sau khi hoc mén hoc:
Giai thich kién trac cta vi xtr 1y

— Giai thich c4c thanh phan chinh cta vi xir Iy

— Giai thich hoat dong thuc thi ciia chuong trinh may tinh

— Giai thich kién trac tap lénh

— Giai thich trinh bién dich

— Giai thich bd ALU

— Giai thich duong dit liéu va don vi diéu khién trong vi xir Iy
Thiét ké kién trac vi xir Iy MIPS & mirc logic.

— Thiét ké kién truc tap 1énh

— Thiét ké bo ALU

— Thiét ké dudng dit liéu va don vi diéu khién

— Thiét ké phan cung diéu khién ngat

Str dung Verilog hodc VHDL hién thyc mét vi xur 1y don gian
— S dung VHDL / Verilog mé ta kién tric vi xir Iy don gian

— Hién thyc thiét ké vi xtr 1y trén FPGA

Explain structure of a processor

— Explain main components of a processor

— Explain execution operation of a computer program
— Explain intruction set architecture

— Explain compiler

— Explain ALU

— Explain data path and control unit
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Design a simple MIPS processor at logic level

— Design intruction set architecture (ISA)

— Design ALU

— Design data path and control unit

— Design interrupt control unit

Use VHDL/Verilog to implement a simple processor

— Use VHDL/Verilog to describe an architecture of a simple processor

— Implement design of a simple processor on FPGA

5. Hudng din céch hoc - chi tiét cdch d4nh gi4 mén hoc:

Tai liéu dugc dua 1én BKEL, sinh vién tai vé, in ra va mang theo khi 1én 16p hoc. Diém téng két mon hoc

dugc danh gia xuyén sudt qua trinh hoc

Bai tap: 10%
Bai tap 16n: 50%

Thi: 40%

All the materials are uploaded to BKEL.

Homework: 10%

Project: 50%

Exam: 40%
6. N6i dung chi tiét:
A
Tuan/ Chi @3 (chuong) Noi dung Tai liu
Budi
Céc thanh phan chinh ctia may
tinh.
Ngbn ngit cap cao — Hop ngit —
v AX Mai d6i tuong.
1 Mg dan Hoat dong thyc thi chuong trinh
ciia may tinh.
Kién truc tap 1€nh (ISA) — Thict
ké phan cing va phan mém trén
ISA.
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

2+3+

Kién trac tap 1énh ISA

Céc nguyén tic thiét ké - Van
dé bién dich.

Tép thanh ghi cua MIPS —
Thanh ghi va bg nhé.

Lién két bo xur 1y va bd nhé.
Céc khudn dang 1é€nh chinh: R,
I, J, load/store.

Lénh sb hoc.

Lénh truy cép bd nhé.

X 1y hang sd trong 1énh.

Céc thi du bién dich: hop ngtr
va ma may.

Lénh r&€ nhénh c6 va khong co
diu kién.

Gia 1énh.

Thyc hién cac loai vong lap.
Truy cap byte, nira tir trong bd
nho.

Dich bit.

Lénh logic

Lap trinh ¢6 cau triic — Thi tyc.
T chire thi tuc — Céc bude
thue thi — Goi thu tuc.

Thu tuc 10ng vao nhau — Thu
tuc dé qui.

Stack — T6 chirc stack — Cap
phat khong gian nhé trén stack,
heap.

Thiét k& ALU cta MIPS

Nhic lai cach biéu dién so.
Thi du ALU va cé4c 1énh can
thue thi — Thu thuat thiét ké.
Thiét ké mach cong 1-bit FA.
Thiét ké mach cong 32-bit —
Mach cong/trir 32-bit — Tran (co
dau va khong dau).

Thém cac Iénh logic/sé hoc —
So sanh.

Stra d6i ALU phu hop véi cac
1énh méi va thao tac so sanh.
Nhan, chia.

Dich bit: mach dich bit song
song, mach dich bit logarith.

Puong dir li¢u don chu ky

Phén ctng tim nap 1énh.

Phén cung giai ma lénh.

Phén cung thyc thi 1énh: 1énh
dang R, 1€nh slt, 1énh load/store,
1énh r& nhanh — Két ndi cac
phan cimg — Phan bé clock.
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Pon vi diéu khién cho dudng
dit li¢u don chu ky

So d6 chirc ning ctia don vi
diéu khién.

Mach logic diéu khién ALU.
Luong dir li¢u/diéu khién cac
Iénh loai R.

Luong dir li¢u/diéu khién cac
1énh load/store.

Luong dir li¢u/diéu khién cac
Iénh r€ nhanh.

Mach logic ctia don vi diéu
khién — Xir Iy 1énh nhay.

Uu khuyét diém ciia duong dir
liéu don chu ky.

Buong dir licu da chu ky
Pon vi diéu khién cho duong
dir liéu da chu ky

So d6 chirc nang.

Céc thanh ghi thém vao va viéc
tao clock.

Budc 1: Tim nap Iénh.

Budc 2: Giai ma 1énh va tim
nap thanh ghi.

Budéc 3: Thuec thi 1énh: tham
chiéu bo nhé, loai R, r& nhanh,
nhay.

Budc 4: Hoan tt 1énh tham
chiéu bd nhé va Iénh loai R.
Budce 5:Tra két qua.

May trang thai cua duong dix
liéu da chu ky.

Thuc hién may trang thai hiru
han.

Vi lap trinh.

Khuon dang cua vi 1énh.

Mach logic € nhanh.

Tao vi chuong trinh.

Thuc hién vi ma.

Céac lya chon khi thiét ké don vi
diéu khién.
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Tuén/

Budi Chu dé (chuong)

Néi dung

Tai li¢u

Xur 1y hazard duong dng

+ .
9+10 Xu 1y hazard duong ong

B0 vi xir Iy MIPS c6 dudng 6ng

Mb ta duong ong.

Stra d6i duong dit liéu c6 duong
6ng.

Sira d6i don vi diéu khién c6
duong 6ng.

Van dé st dung duong 6ng.

Céc hazard duong dng: hazard
cAu trac, hazard dit liéu,, hazard
diéu khién.

Stra d6i dé tranh hazard dit liéu.
Stra d6i dé tranh hazard diéu
khién.

Céc cau triic duong dng dién
hinh.

Céc bién phéap khic phuc
hazard: cimg, mém, hdn hop.

7. Gidng vién tham gia gidng day:
CBGD chinh:

CBGD tham gia:

TS. Tran Hoang Linh
TS. Truong Cong Dung Nghi
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir

Khoa/B§ mén quan Iy MH: Dién Tu bpé cuong mon hoc Sau dai hoc
THIET KE HE THONG TREN CHIP
(SYSTEM ON CHIP DESIGN)
Mi s6 MH: 045157

Sb tin chi: Tc (LT.BT&TH.Ty Hoc): 3 TCHP:
Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
Dénh gia: Be}i tap 16n/Tiéu A0%

luén:

Thi cubi ky: 40%
- Moén tién quyét:
- Mo6n hoc truédce:
- M6n song hanh:
- CTPT nganh: K§ Thuat Vién Thong
- Mi nganh: 60520208
- Ghi chu khac:

1. Muc tiéu mo6n hoc:

- Gidi thiéu dén ngudi hoc nhirng kién thirc va phuong phap dé thuc hién mot qua trinh thiét ké hé thong
trén chip (System on Chip - SoC).

- Phat trién cac k¥ ning can thiét dé c6 thé 1ap mo hinh va xdy dung ludng thiét ké tir cac giai thuat dén
kién trac phan cing.

- Cung cAp cap mot nhin tong thé cac k¥ thuat thiét ké SOC hién dai, phat trién cac k¥ nang tai sir dung
IP, cac kién trac truyén thong dya vao bus trén chip.

- Cung cap cac k¥ thuat ciing nhu cach str dung bd xir Iy mém trong thiét ké SoC.

- Introduce to the participants the basic knowledge and methodologies of process of System on Chip
(SoC) design.

- Develope the necessary skills to build design flow from algorithms to hardware architecture.

- Provide an overview of modern SoC design techniques, the basic knowledge of IP reuse, on-chip bus
based communication architectures.

- Provide techniques and trade-offs win designing with VHDL/Verilog/C/SystemC.

2. Noi dung tom tit moén hoc:
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N6i dung co ban ciia mén hoc nay gdm cac phan chinh nhu sau:
- Gi6i thiéu phuong phap luan va 1ap mo hinh hé thng trén chip (SoC).
- Xay dung ludng thiét ké tir cac thuat toan dé kién triic phan cimg dung FSMD.
- Gidi thi€u tai st dung IP.
- Gidi thiéu céc kién triic truyén thong dua vao bus trén chip.

- Tong quan vé k¥ thuat thiét ké SoC hién dai, cac k¥ thuat va can déi trong thiét ké voi
VHDL/Verilog/C/SystemC.

This course focuses on basic concepts in System on Chip design methodologies. Topics covered include:
- SoC methodology and modeling.
- Design flow from algorithms to hardware architecture using FSMD.
- IP resuse.
- OCB based communication architectures.
- Soft processor in SoC design.

- Modern SoC design techniques, the basic techniques and trade-offs in designing with
VHDL/Verilog/C/SystemC.

3. Tai liéu hoc tép:
[1] R. Reis, M. Lubaszewski, and J. Jess, Design of System on a Chip. Design and Test, Springer, 2006.
[2] A. A. Jerraya, W. Wolf, Multiprocessor Systems-on-Chip, Elsevier, 2005.

[3] K. Popovici, F. Rousseau, A. A. Jerraya, M. Wolf, Embedded Software Design and Programming of
Multiprocessor System-on-Chip, Springer, 2010.

[4] R. Zurawski (Editor), Embedded Systems Handbook, CRC Press.

[5] D. Black, J. Donovan, B. Bunton, A. Keist, System C: From the Ground Up, Second Edition,
Springer, 2010.

[6] T. Noergaard, Embedded Systems Architecture: 4 Comprehensive Guide For Engineers and
Programmer, Newnes.

4. Cic hidu biét, cic k¥ ning cn dat dugc sau khi hoc mén hoc:

Sau khi hoc mén ndy, sinh céc hoc vién c6 thé:
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- Hiéu cac phwong phap luan va lap mé hinh hé thong trén chip.

- Hiéu rd quy trinh thiét ké hé thdng trén chip va cac hudng tiép can khac nhau trong quy trinh thiét ké.
- Hiéu vé 15i IP, cach tai sir dung va thiét ké 151 IP.

- Hiéu cac kién trtc truyén thong dua vao bus trén chip.

- Ap dung bo xtr Iy mém trong thiét ké SoC.

- Hiéu co ban vé thiét ké SoC vé6i SystemC.

- Thuc hién tiéu luan thiét ké mot hé théng trén chip. Viét bao cdo va trinh bay trude 16p.

Upon completion of this course, students should be able to:

- Comprehend SoC methodology and modeling.

- Understand SoC design flow from algorithms to hardware architecture.
- Understand IP cores and IP reuse.

- Understand on-chip bus based communication architectures.

- Apply a soft processor for SoC design.

- Understand the basics of SoC design with SystemC.

- Conduct system on chip design project. Effectively communicate by writing technical report and
delivering oral presentations.

5. Hudng din céch hoc - chi tiét cdch d4nh gi4 mén hoc:

- Hoc vién can doc sach gigo trinh va 1am bai tap day du.
- Hoc vién can thuc hanh thiét ké va mo phong st dung VHDL/Verilog/C/systemC.
- Cach danh gia:

- Bai tap va bai kiém tra nhanh: 20%

- Bai tap 16n/Tiéu luan: 40%

- Thi cudi ky: 40%

- Students should read textbooks and finish all assignments.
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- Students should practice to design and simulate using VHDL/Verilog/C/systemC.

- Grading:

- Homework and quizzes: 20%

- Class project: 40%

- Final: 40%

6. Noi dung chi tiét:

Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Giéi thiéu SoC

- SoC la gi?

- Céc can nhic thiét ké SoC
- Khe h¢ thiét ké

-SoddY

- Cép triru tuong bo xtr 1y

- Cép triru tuong hé thong

- Ludng thiét ké

- Cac md hinh h¢ thong

- Cong nghé nén hé thong

- Céc cong cu va moi truong

[1] Ch. 1

Phuong phap luian SoC

- Cac phuong phap luan thiét ké
- Phuong phap luan tir dudi lén
(Bottom-Up)

- Phuong phap luan tur trén
xudng (Top-down)

- Phuong phap luan gap nhau &
gitra (Meet-in-the-Middle)

- Phuong phap luan cong nghé
nén

- Phuong phap luan hé théng

- Phuong phap luan FPGA

- Ludng téng hop hé thong

[2] Ch. 2

Lép mé hinh SoC

- Cac mo hinh tinh toan (MOC)
- Thiét ké hé thong

- Lap mo hinh bo xu ly

- Lap md hinh truyén thong

- Cac md hinh hé thong

[1] Ch. 3

M6 hinh dudng dir liu (data
path) may trang thai hiru han
(FSMD)

- Gidi thiéu
- M6 hinh kién tric
- Ludng thiét ké

- Céc thi du

[4] Ch.11+12
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Tuln/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

5,6

IP va c6ng nghé nén danh cho
thiet ké SoC

- Cac quan tim co ban vé thiét
ké SoC
- Tai str dung IP

- Pinh nghia, tich hop, tinh
tai sir dung IP

- C4c khai niém thiét ké dua
trén cong nghé nén
- Cong nghé chuyén dung va
cac thi du

[2] Ch.2 +3

Céc khéi niém co ban v& kién
trac truyén thong dwa vao bus

- Gi6i thi¢u
- Tam quan trong cua céc kién
trac truyén thong dira vao bus
- Céc kién trac truyén thong dua
vao bus

- Thuat ngtr

- Ciu tric vat Iy

- Tao xung nhip

- Phén x1r va gidi ma

- Céc kiéu topology

- Céc ché do truyén dir liéu

- Céc van dé cai dat vat ly

- Céc hiéu tng DSM

[3]Ch. 1+2

Céc chuén bus trén chip (OCB)

- Tai sao can chuan?
- Kién trtic bus
- Céc chuan giao tiép thanh
phan 4o (VCI)
- Céc kién trac bus chuén trén
chip
- AMBA 2.0/3.0
- IBM CoreConnect
- STMicroelectronics’
STBus
- Sonics Smart Interconnect
- Cac chuan giao tiép bus
trén chip dua vao socket

[3] Ch. 3

9,10

B0 xur 1y Nios IT

- Cac CPU trong cac hé théng
nhung

- Nios II — bo xir Iy mém

- Tap 1énh

- Nhap/Xuit (I/0)

[7] Ch. 8+9
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Tuén/

- T6i uu hoa chuong trinh

Budi Chu dé (chuong) Nbi dung Tai lidu
- Céc thanh phan danh cho céac
chuong trinh nhing
11 o - Cac mo hinh céac ’chu.’o'ng trinh
1 2’ Thiét ké va phan tich chwong |- Hop ngir, Lién két, va Nap 5] Ch. 5
) 3’ trinh - CE?.C ky thuat bién dich co ban '
- T61 vu héa chuong trinh
- Cac thanh phan danh cho cac
chuong trinh nhiing
- Cac mo hinh céc chuong trinh
14, |Phan tich, Thiét ké va Lap mé |- Hop ngi, Lién két, va Nap (6] Ch. 4 dén 9
15 |hinh bang SystemC - Céc k¥ thuat bién dich co ban '

7. Gidng vién tham gia gidng day:
CBGD chinh:
CBGD tham gia:

TS. Truong Cong Dung Nghi
TS. Tran Hoang Linh
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM
Khoa: Khoa Dién - Dién tir
Khoa/B9 mon quan ly MH: bién Tu

Tp.HCM, ngay ......

Dé cuong mon hoc Sau dai hoc

THIET KE PHAN CUNG SU DUNG HDL
(HARDWARE DESIGN USING HDL)

Mi s6 MH: 045158

S4 tin chi: Tc (LT.BT&TH.Ty Hoc): 3 TCHP:
Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
Bai tip: 20%
Tiéu ludn 1: 20%
bénh gia: ,
Tiéu luan 2: 20%
Thi: 40%

- Mén tién quyét:

- Moén hoc trudc:

- Mon song hanh:

- CTDT nganh: K§¥ Thuat Vién Thong
- Ma nganh: 60520208
- Ghi chu khac:

1. Muc ti€u mé6n hoc:

Moén hoc nham trang bi cac kién thuc lién quan vé:
Thiét ké hé théng nhung.

Xay dyng chuong trinh VHDL.

Thiét ké phan ctmg RTL véi ngdn ngit VHDL.

The subject is to ralated to knowledge of:
. Embedded system design.

. Principle of VHDL constructs.

RTL hardware design with VHDL.

2. N§i dung tém tit mén hoc:

Noi dung co ban ctia moén hoc gdm cac phan chinh sau:
- Céc nguyén ly vé hé thong nhung.

- Cac nguyén 1y vé qua trinh thiét ké ASIC
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- Céc chu dé bao gé)m luéng thiét ké ASIC, c4u trac HDL co ban, testbench, mach to hop va mach tudn
tur, may trang thai, thiét ké nhiéu xung nhip.

The course outline is presented as follows:
- The fundamentals of embedded systems.
- The fundamentals of the ASIC design process.

- The topics include ASIC design flow, basic HDL constructs, testbenches, modeling combinational and
synchronous logic, modeling finite state machines, multiple clock domain designs.

3. Tai liéu hoc tép:
Gido trinh / Textbook(s)

[1] Pong P. Chu, “RTL Harware Design Using VHDL: Coding for Efficiency, Portability, and
Scalability ”, Wiley-Interscience, 2006, ISBN-13: 978-0-471-72092-8 ISBN-10: 0-471-72092-5

Tai li€u tham khao/ Reference(s)

[2] Pong P. Chu, “FPGA Prototyping by VHDL Examples”, Wiley-Interscience, 2008, ISBN: 978-0-4-
0-18531-5

[3] Steve Heath, "Embedded Systems Design", Butterworth-Heinemann, ISBN 0-7506-3237-2
[4] Volnei A. Pedroni , “Circuit Design with VHDL”, The MIT Press, 2004, ISBN 0262162245

[5] Michael John Sebastian Smith, “Application-Specific Integrated Circuits”, Addison-Wesley, 1997,
ISBN 0-201-50022-1

4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:

- Hiéu vé cac dinh nghia va mo ta cac hé thong nhing
- Hi€u dugc tam quan trong cua cau truc phan clirng, cac ngon ngir dac ta va cac kha nang ctuia hé thong so

- Kha ning hiéu cac 1énh VHDL ddng thoi va tuan tu voi cdu trac RTL. Chang to kha ning phan tich
nhiéu loai mé hinh tré

- Chting t6 kha nang thyc hién cac mach t6 hop va mach tuan tu. Hiéu duoc cach thirc téi sir dung trong
thiét ké cac mach phirc tap

- Hiéu viéc phén tich dinh thoi tinh, udc luong thoi gian tré va dong bo hoa
- Kha nang hiéu cac rang budc trong thiét ké, thir va kiém tra cac chirc ning

- Thyc hién thiét ké RTL
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- Understand embedded systems descriptions and definitions

- Understand the importance of hardware modeling and specification languages and the unique features of
digital systems

- Ability to understand the sequential and concurrent VHDL constructs for RTL modeling. Demonstrate
the ability to analyze different delay models

- Demonstrate the capability of modeling combinational and sequential circuits. Understand the reuse
strategy for complex system design

- Understand static timing analysis, delay estimation and synchronization
- Ability to understand the design constraints, functional testing and verification
- Design and implement RTL using VHDL

5. Hudng din céch hoc - chi tiét cdch d4nh gi4 mén hoc:

Céch danh gia moén hoc:

- Bai tap vé nha va bai tip nhanh trén 16p: 20%
- Tiéu luan 1: 20%

- Tiéu lugn 2: 20%

- Thi: 40%

Grading scale:
- Homework assignment and quiz: 20%
- Class project 1 : 20%
- Class project 2 : 20%
- Final: 40%

6. Noi dung chi tiét:

Tuin/ ) 2} A -
Budi Chu dé (chuong) Néi dung Tai liéu

Téng quan vé thiét ké hé théng

! nhing

[3]
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Tuln/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

Gi6i thigu thiét ké s6

Céc cong nghé

Céc kién triic hé théng

Céc muc ciu trac

Cac nhiém vu va phén mém
EDA

[1] Chuong 1

Téng quan vé VHDL
Khai niém vé VHDL
Ludng phat trien VHDL

[1] Chuong 2

Céu tric ngdn ngir tong quét
Khung ctia mot chuong trinh
VHDL co ban

Pinh dang chuong trinh

Cac dbi tuong, loai dit liéu va
toan hang

[1] Chuong 3
[2]

Cic 1énh gin dong thoi

Lénh gan tin hi€u don gian
Lénh gan tin hiéu c6 diéu kién
Lénh gan tin hiéu chon loc

[1] Chuong 4
[2]

Céc 1énh tuin t

VHDL process

Lénh gan tin hiéu tuan tu
Lénh If

Lénh Case

Lénh For Loop

Téng hop 1énh tuan tu

[1] Chuong 5
[2]

Téng hop md VHDL

Hiéu rd céc toan tir VHDL
Hiéu rd céc loai dit 1iéu VHDL
Ludng tong hop VHDL

Xem xét vé dinh thoi

[1] Chuong 6

Thiét k& mach t5 hop: Thuc
hanh

Dung chung toan tir

Dung chung chirc nang

Céc mach lién quan dén layout
Céc mach tong quat

[1] Chuong 7
[2]

Thiét k& mach tuin tir: Nguyén
Iy

Mach dong b

Viéc tong hop tir cac cong co
ban

Céc thanh phan nhé co ban
Céc vi du thiét ké don gian
Phan tich dinh thoi cia mach
tudn tu déng bd

[1] Chuong 8

175



Tuén/

Budi Chu dé (chuong)

Noi dung

Tai li¢u

hanh

10 |khic phuc

Bo dém

Thanh ghi

Thiét ké duong 6ng

Thiét k& mach tuln ty: Thyc

Céc thiét ké chua tdt va cach

[1] Chuong 9
[2]

My trang thai (FSM)

Cac mo ta VHDL

Cach biéu dién may trang thai
11 [Pinh thoi va thuc hién FSM
FSM kiéu Moore va kiéu Mealy

[1] Chuong 10
(2]

Téng quan vé FSMD
Thiét ké FSMD

12
FSMD

Tong hop FSMD

Phuong phép Register Tranfer

DPinh thoi va phan tich thuc hién

[1] Chuong 11, 12
(2]

13 |Thiét ké thir bac trong VHDL

[1] Chuong 13

Thiét ké thong s6 héa
14 |Nguyén ly
Thuc hanh

[1] Chuong 14, 15

15 |Ddng b xung nhip

[1] Chuong 16

7. Gidng vién tham gia gidng day:
CBGD chinh:

CBGD tham gia:

TS. Lé Chi Thong

TS. Truong Cong Dung Nghi
PGS.TS Hoang Trang
TS. Truong Quang Vinh
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/B§ mén quan Iy MH: Dién Tu Pé cuong mon hoc Sau dai hoc
QUY TRINH SAN XUAT IC VA MEMS
(MICROELECTRONIC FABRICATION PROCESSES FOR IC AND
MEMS)
Ma s6 MH: 045159
Sé tin chi: Tc (LT.BT&TH.Tu Hoc): 3 TCHP:
Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
Bai tap: 20%
Thuc hanh: 20%
bénh gia:
Bai tap 16n: 30%
Thi: 30%
- Mén tién quyét:
- Mon hoc trudc:
- Mon song hanh:
- CTDT nganh: K§ Thuat Vién Thong
- Ma nganh: 60520208
- Ghi chu khac:

1. Muc tiéu mo6n hoc:

Sau khi hoan thanh mén hoc, hoc vién c¢6 kha nang xéc dinh ding cac budc can thiét dé san xuat mot
mach tich hop hay thiét bi MEMS bat ky,hiéu va c6 thé tinh toan cac budc thiét 1ap dé san xuat IC,
MEMS. Hoc vién ciing dugc trang bi dé hiéu qua trinh déng goi, phan tich hiéu suét trong san xuat.

After completing this course, student can determine the necessary fabrication steps for an IC or
MEMS device, can understand and calculate the settings to fabricate IC, MEMS. Student also are
provided to understand the packaging, yield analysis in fabrication

2. N§i dung tém tit mén hoc:

N6i dung mon hoc dugc trinh bay trong 10 chuong. Chuong 1 trinh bay tong quan vé cong nghé san xuat,
cac budc san xuat chinh ma s& dugc trinh bay chi tiét trong cac chuong ké tiép. Qué trinh quang khac 2.1.
Qua trinh quang khic dugc trinh bay trong chuong 2, chuong nay trinh bay chi tiét vé k§ thuat dn mon,
san xuat mit na quang, hé thong phoi sang, ngudn sang, microscopy quang va electron. Chuong 3 mé ta
vé qua trinh oxy hoa nhiét cho Silicon, mé phong qua trinh oxy hoa, cic yéu t6 anh hudng téc d6 oxy
hoa, phan b lai tap chét trong khi oxy hoa, tinh chat mit na cua Si0,, ky thuat oxy hoa, chét lugng oxy
hoéa, oxy hoa c6 chon loc, dic diém chiéu day oxy hoa va md phong qua trinh oxy héa nhiét. Cac kién
thure vé khuéch tan bao gém qué trinh khuéch tan, mo hinh toan hoc cho khuéch tan, hé sé khuéch tan,
hinh thanh tiép xtic va mé ta dic diém, dién trd dai, mé phong qua trinh khuéch tan va hé thong khuéch
tan dugc trinh bay trong chuong 4. Chuong tiép theo mé ta cay ion, ky thuat cay ion, mé hinh toan hoc
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cho céy ion, céy ion ¢6 chon loc, dd sau tiép xtc va dién tré dai. Qua trinh tao mang duogc trinh bay trong
chwong 6, v6i céc kién thirc vé phuong phap bay hoi, phun xa, phuong phap két tiia hoa hoc pha hoi
(CVD) va k¥ thuat moc man (Epitaxy). Chuong 7 gidi thiéu vé qua trinh ndi day bén trong va tiép xuc.
Poéng goi va phan tich hiéu suat duoc dua ra trong chuong 8, bao gom qua trinh kiém tra, tach cac die
trong wafer, dong géi va phan tich hi¢u suat. Tich hop qua trinh MOS, layout transitor MOS va quy luat
thiét ké, cong nghé CMOS, silicon trén cach dién SOI dugce trinh bay trong chuong 9. Chuong cudi ciing
trinh bay vé qua trinh san xuit cho MEMS, tinh chit co cua Silicon, qua trinh bulk micromachining, qua
trinh surface micromachining, qua trinh LIGA, qua trinh tich hop vé1 IC va mé phong.

The content of this course is presented in 10 chapters. Chapter 1 gives overview of Microelectronics
fabrication, basic fabrication steps which will be presented in next chapters. Photolithography process is
presented in chapter 2, which gives details in etching techniques, photomask fabrication, exposure
systems, exposure sources and optical and electron microscopy. Chapter 3 describes thermal oxidation of
Silicon, oxidation modeling, factors influencing oxidation rate, dopant redistribution during oxidation,
masking properties of SiO,, oxidation quality, selective oxidation, oxidation thickness characterization
and process simulation. Knowledges in diffusion including diffusion process, mathematical model for
diffusion, the diffusion coefficient, junction formation and characterization, sheet resistance, diffusion
simulation and diffusion systems are introduced in chapter 4. Next chapter discusses ion implantation,
implantation technology, mathematical model for ion implantation, selective implantation, junction depth
and sheet resistance. Film deposition is given in chapter 6, which introduces evaporation, sputtering,
chemical Vapor Deposition (CVD) and epitaxy. Chapter 7 presents interconnections and contacts.
Packaging and yield are introduced in chapter 8, including testing, die separation, wire bonding, packages
and yield. Knownledge in MOS process integration of basic MOS device considerations, MOS transitor
layout and Design rules, CMOS technology and Silicon on Insulator (SOI) are covered in chapter 9. The
last gives Process for MicroElectroMechanical Systems (MEMS), mechanical properties of Silicon, Bulk
micromachining, Surface micromachining, LIGA process, IC process compatibility and simulation

3. Tai liéu hoc tap:

[1] Jaeger R C, “Introduction to Microelectronic Fabrication”, Pearson Higher Education, 2001,
ISBN 0201444941.

[2] Sergay Edward Lyshevski, “MEMS and NEMS: Systems, Devices and Structures”, CRC Press
LLC, 2002.

[3] Neil H.E.Weste, David Harris, “CMOS VLSI Design”, Pearson, Addison Wesley, 2005

4. Cic hidu biét, cac k¥ néng cin dat duoc sau khi hoc mén hoc:

STT Chuén d4u ra mén hoc
L.O.1 Hiéu dugc cac bude san xuat co ban trong quy trinh san xuat IC, MEMS

Kha ning thiét ké, mé phong, tinh toan trong qua trinh quang khéc, oxy hoa nhiét silicon, cay

L.0:2 ion, khuéch tan.

L.0.3 Hiéu v& qu4 trinh tao mang, qua trinh nbi diy bén trong va tiép xtic, dong goi.

L.O4 Kha ning phan tich hiéu suat san xuat.
L.O.5 Hiéu vé qua trinh tich hop MOS, qua trinh san xuét trong MEMS
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L.O.6 Str dung cong cu moé phong qua trinh san xuat IC, MEMS

Learning outcomes:

STT Course learning outcomes

L.O.1 Understand basic micro-fabrication steps for IC, MEMS

LO2 Ability to. design, simulate, calculate in photolithography, thermal oxydation of silicon, ion
implantation, diffusion.

L.O3 Understand film deposition, interconnections and contacts, packaging

L.O.4 Ability to analyze yield

LO.5 Understand MOS Process Integration, process for MicroElectroMechanical Systems
(MEMS).

L.O.6 Utilize tool to simulate IC, MEMS fabrication process

5. Huéng dn céch hoc - chi tiét cach d4nh gid mon hoc:

Tai li€éu dugc dua l1én BKEL hang tuan. Piém téng két mén hoc duge danh gia xuyén sudt qua trinh hoc

Bai tap20%

Thuc hanh: 10%

Bai tap 16n: 20%

Thi: 50%

biéu kién du thi:

HV duoc yéu ciu phai ndp du va ding han bai tap 16n va bai tap vé nha trén BKEL.

Bai tap 20%

Thuc hanh: 20%

Bai tap lon: 30%

Thi: 30%

Piéu kién du thi:

HV duoc yéu ciu phai ndp dii va dung han bai tap 1on va bai tap vé nha

Course materials are uploaded to BKEL every week. The grade is evaluated for all learning duration:

Assignments: 20%
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Experiment: 10%
Class project: 20%
Final exam: 50%

Condition for exam attendance:

Students submit all assignments and class project report on BKEL

Assignments: 20%
Experiment: 20%
Class project: 30%
Final exam: 30%

Condition for exam attendance:

Students submit all assignments and class project report

6. Noi dung chi tiét:

Tuén/ . ad
Budi Chu dé (chuong)

Néi dung

Tai li¢u

1 |Chuong 0: Giéi thi¢u mén hoc

0.1. Thong tin mon hoc

0.2. Bai giang va thoi gian biéu
0.3. Chuén bi cho mdn hoc
Yéu cau sinh vién chuan bi
sach, tai liéu tham khao, va
cong cu phan mém

Jaeger R C, “Introduction to

Microelectronic Fabrication”,

Pearson Higher Education,
2001, ISBN 0201444941.

ngh¢ ché tao vi dién tir

Chuong 1: Téng quan vé cong

1.1. Cong ngh¢ vi dién tir qua

thi du don gian

1.2. Céc cong doan cong nghé
chinh

Yéu cau sinh vién tu hoc trong
3 gio

Jaeger R C, “Introduction to

Microelectronic Fabrication™,

Pearson Higher Education,
2001, ISBN 0201444941.
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

3,4

Chuong 2: Quang khéc
(lithography)

Chuong 2: Quang khic
(lithography)

2.1. Qua trinh quang khac
2.2. Ky thuat an mon

2.3 San xuat mit na quang
(photomask)

2.4.H¢ thong phoi sang
2.5. Ngudn sang

2.6. Microscopy quang va
electron

2.7. Tong két

Yéu cau sinh vién tu hoc trong
6 gio

[1] Jaeger R C, “Introduction
to Microelectronic
Fabrication”, Pearson Higher
Education, 2001, ISBN
0201444941.

[2] Sergay Edward Lyshevski,
“MEMS and NEMS: Systems,
Devices and Structures”, CRC
Press LLC, 2002.

[3] Neil H.E.Weste, David
Harris, “CMOS VLSI
Design”, Pearson, Addison
Wesley, 2005

5,6

Chuong 3: Oxy héa nhigt cho
Silicon

3.1. Qua trinh oxy hoa

3.2. M6 phong qué trinh oxy
hoa.

3.3. Céc yéu t6 anh huong toc
do oxy hoa.

3.4. Phan bd lai tap chét trong
khi oxy hoa.

3.5. Tinh chét mit na cua Si0,
3.6. K¥ thuat oxy hoa

3.7. Chat luong oxy hoa

3.8. Oxy hoéa c6 chon loc

3.9. M6 ta dac diém chiéu day
oxy hoa

3.10. Mo phéng qua trinh

Yéu cau sinh vién tu hoc trong
6 gio

[1] Jaeger R C, “Introduction
to Microelectronic
Fabrication”, Pearson Higher
Education, 2001, ISBN
0201444941.

[2] Sergay Edward Lyshevski,
“MEMS and NEMS: Systems,
Devices and Structures”, CRC
Press LLC, 2002.

Chuong 4: Khuéch tén

4.1. Qua trinh khuéch tan.

4.2. M6 hinh toan hoc cho
khuéch tan.

4.3. H¢ s6 khuéch tan.

4.4. Hinh thanh tiép xtic va mo
ta ddc diém.

4.5. Dbién trd dai (sheet
resistance).

4.6. M6 phong qua trinh khuéch

tan.

4.7. Hé théng khuéch tan.

Yéu ciu sinh vién tu hoc trong
3 gio

[1] Jaeger R C, “Introduction
to Microelectronic
Fabrication”, Pearson Higher
Education, 2001, ISBN
0201444941.
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Tuén/

Budi Chu dé (chuong) Noi dung Tai liéu
5.1. Ky thuat ciy ion.
150121 M hinh todn hoc cho cay [1] Jaeger R C, “Introduction
L. , to Microelectronic
3.3. Cay on ¢6 chon loc Fabrication”, Pearson Higher
8 |Chwong 5: Cdy ion 5.4. Do sdu tiép xtic va dién tro ’ &

dai

5.5. M0 phong

Yéu cau sinh vién tu hoc trong
6 gio

Education, 2001, ISBN
0201444941.

Chuong 6: Qué trinh tao mang
(Film deposition)

6.1. Phuong phap bay hoi.

6.2. Phun xa (sputtering)

6.3. Phuong phap két tua hoa
hoc pha hoi (CVD)

6.4. Ky thuat moc man
(Epitaxy)

Xt 1y bé mat va phan tng

Pha tap va khuyét tat trong 16p
epitaxy

Thi du vé Epitaxy GaAS

Kiéu epitaxy dan hoi va bién
dang

Ky thuat lang dong pha hoi kim
loai hitu co (MOCVD)

Céc cong nghé khac

Yéu cau sinh vién tu hoc trong
3 gio

[1] Jaeger R C, “Introduction
to Microelectronic
Fabrication”, Pearson Higher
Education, 2001, ISBN
0201444941.

10,11

Chwong 7: Qué trinh néi day
bén trong va tiép xfic
Thyc hanh m6 phéng

7.1. Néi day bén trong IC

7.2. Néi day kim loai va cong
nghé tao tiép xtc

7.3. Néi day khuéch tan

7.4. Silicide va cong nghé tiép
xuc da 1op

7.5. Qua trinh Liftoff

7.6. Kim loai hoa

Yéu cau sinh vién tu hoc trong
6 gio

[1] Jaeger R C, “Introduction
to Microelectronic
Fabrication”, Pearson Higher
Education, 2001, ISBN
0201444941.

12

Chuong 8: Déng goi va hiu
Suét

8.1. Kiém tra

8.2. Tach cac die trong wafer
8.3. Wire bonding

8.4. bong goi

8.5 Hiéu suat

Yéu cau sinh vién tu hoc trong
3 gio

[1] Jaeger R C, “Introduction
to Microelectronic
Fabrication”, Pearson Higher
Education, 2001, ISBN
0201444941.
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Tuén/

Budi Chu dé (chuong) Néi dung Tai liéu
[1] Jaeger R C, “Introduction
to Microelectronic
Fabrication”, Pearson Higher
Education, 2001, ISBN
9.1. Xem xét thiét bi MOS 0201444941.
9.2. Layout transitor MOS va  |[2] Sergay Edward Lyshevski,
- inh AW luat thiét ke “MEMS and NEMS: Systems,
13 Chuong 9: Tich hep qua 9.3. Céong nghé¢ CMOS Devices and Structures”, CRC

MOS

9.4. Silicon trén cach dién SOI
Yéu cau sinh vién tu hoc trong
6 gio

Press LLC, 2002.

[3] Neil H.E.Weste, David
Harris, “CMOS VLSI
Design”, Pearson, Addison
Wesley, 2005

10.1. Tinh chét co cua Silicon
10.2. Qua trinh bulk

[1] Jaeger R C, “Introduction
to Microelectronic

Fabrication”, Pearson Higher
Education, 2001, ISBN

micromachining 0201444941.
10.3. Qua trinh surface [2] Sergay Edward Lyshevski,
. - %, |micromachining “MEMS and NEMS: Systems,
14 SI?(I)I;I[]SI\}I% Qud sén xuat 10.4. Qua trinh LIGA Devices and Structures”, CRC
10.5. Qua trinh tich hop v61 IC  |Press LLC, 2002.
10.6. M6 phong [3] Neil H.E.Weste, David
Yéu cau sinh vién tu hoc trong |Harris, “CMOS VLSI
8 gio Design”, Pearson, Addison
Wesley, 2005
Str dung cong cu mé phdng qua
15 | Thi nghi¢m, thyc hanh trinf che tao IC, MEMS Bai gidng

Yéu cau sinh vién ty hoc trong
10 gio

7. Giang vién tham gia giang day:
CBGD chinh:
CBGD tham gia:

PGS.TS Hoang Trang
TS. Tran Hoang Linh
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM
Khoa: Khoa Dién - Dién tir
Khoa/B9 mon quan ly MH: bién Tu

Tp.HCM, ngay

Dé cuong mon hoc Sau dai hoc

THIET KE HE THONG VI CO PIEN TU MEMS

(MEMS DESIGN)
Ma so MH: 045160
Sb tin chi: Tc (LT.BT&TH.Ty Hoc): 3 TCHP:
Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
20: 0% | Bai tap
10: 0% : Thuc hanh
bénh gia:
20: 0% : Bai tap 16n
50: 0% : Thi
- Mén tién quyét:
- Moén hoc trudc:
- Mon song hanh:
- CTDT nganh: K§ Thuat Vién Thong
- Ma nganh: 60520208
- Ghi chu khac:

1. Muc tiéu mo6n hoc:

-Hiéu biét tong quat vé MEMS

-Hiéu vé cac phuong phap, k¥ thuat ché tao MEMS.

-C6 kha ning sir dung cac cong cu trong thiét ké MEMS

-C6 kha nang thiét ké mot sé hé MEMS nhu cam bién, b chuyén mach MEMS RF

-Understand MEMS in general

-Understand the methods, technique to fabricate MEMS

-Be able to use CAD tool to design MEMS

-Be able to design some MEMS such as sensor, RF MEMS switch

2. N§i dung tém tit mén hoc:

Moén hoc nay dugce to chirc trong 9 chuong dé giup sinh vién thiét ké MEMS véi cac cong cu hién
dai. MEMS, NEMS va vi cam bién ma bao gdm 9 chuong. Chuong 1 gi6i thiéu vé birc tranh cia
MEMS hién nay. Chuong 2 néi vé vé cac phuong phap va ki thuat ché tao MEMS, khao sat cac tinh
chat. Chuong 3 gidi thiéu mot s6 cam bién. Chuong 4 trinh bay cac phan mém mé phong. Chuong 5
giGi thidu vé bo kich nhiét hinh chit U. Chuong 6 dua ra khai niém va tinh toan, thiét ké thanh
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cantilever trong cam bién khéi luong. Chuong 7 trinh by vé cam bién 4p suat loai ap tré. Bo chuyén
mach MEMS tan s vo tuyén dugc trinh bay trong Chuong 8. Cac bai thuc hanh véi cac chii dé khac
nhau dugc ban trong Chuong 9.

This course is organized in 9 chapters helping students to design MEMS by using modern tools.
Chapter 1 gives the general knowledge in MEMS. Chapter 2 presents method, technique in MEMS
fabrication, analyse some properties in MEMS. Chapter 3 gives the overview about sensor. Some tool
in MEMS design are presented in chapter 4, such as Ansys, Intellisut, Comsol,... The U-trigger
MEMS are given in chapter 5. Chapter 6 shows the cantilever beam in mass sensor. Next chapter
presents pressure sensor. RF MEMS switch is shown in chapter 8. Chapter 9 presents up-to-date
special topic.

3. Tai li€u hoc tap:
[1]. Taylor & Francis Group, LLC. Amicro- Electro Mechanical Systems Design. 2005

[2]. Sergay Edward Lyshevski. MEMS and NEMS: Systems, Devices and Structures. CRC Press LLC,
2002.

[3]. Julian W. Gardner, Vijay K. Varadan, Osama O. Awadelkarim. Microsensors MEMS and Smart
Devices. John Wiley & Sons, LTD, 2002.

[4]. Gabriel M. Rebeiz. RF MEMS Theory, Design and Technology. JA. John Wiley & Sons, LTD,
2003.

[5]- Gvijay K. Varadan, K. J. Vinoy, K.A. Jose. RF MEMS and Their Applications. JA. John Wiley &
Sons, LTD, 2003.

[6]. The Proceedings of APCTP-ASEAN Workshop on Advancesd Materials Science and Technology.
Publishing House for Science and technology, Hanoi, Vietnam, 2008.

[7]. Journal of Sensors and Actuators A: http://www.sciencedirect.com/science/journal/09244247

[8]. Journal of Micro-ElectroMechanical Systems:
http://ieeexplore.ieee.org/xpl/Recentlssue.jsp?punumber=84

[9]. Journal of Micromech. Microeng: http://www.iop.org/EJ/abstract/0960-1317/1/2/004

[10]. Nguyén Vin Hiéu, sach chuyén khao: Hé vi co — dién tir: Thiét ké va mé phong (NCB PHQG
Tp.HCM, 2011).

4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:

- Hiéu biét tong quat vé MEMS

- Xéc dinh cac phuong phép, ky thuat ché tao MEMS
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- Xac dinh cac budc san xuit MEMS

- Phan tich va thiét ké cac cam bién khdi lugng

- Phan tich va thiét ké cac cam bién ap suit

- Phan tich va thiét ké bo chuyén mach MEMS tan s6 vo tuyén

- Sir dung cac cong cu thiét ké MEMS

- Understand MEMS in general

- Determine methods, technique of MEMS fabrication
- Determine steps in MEMS fabrication

- Analyse and design mass sensor

- Analyse and design pressure sensor

- Analyse and design RF MEMS switch

- Utilize CAD tool in MEMS design

5. Hudng din céch hoc - chi tiét cdch d4nh gi4 mén hoc:

Tai liéu dugc dua 1én BKEL hang tuan. Diém tong két mon hoc duoc danh gia xuyén sudt qua trinh hoc
Bai tap 20%

Thuc hanh: 10%

Bai tap 16n: 20%

Thi: 50%

Diéu kién du thi:

HV duoc yéu ciu phai ndp du va ding han bai tap 16n va bai tap vé nha trén BKEL.

Course materials are uploaded to BKEL every week. The grade is evaluated for all learning duration:
Assignments: 20%

Experiment: 10%
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Class project: 20%

Final exam: 50%

Condition for exam attendance:

Students submit all assignments and class project report on BKEL

6. N6i dung chi tiét:

Tuén/
Bubi

Chu d& (chuong)

Noi dung

Tai li¢u

Chuong 0: Gi6i thi€u moén hoc
0.1. Thong tin mon hoc

0.2. Bai giang va thoi gian biéu
0.3. Chuén bi cho mén hoc
Yéu cau sinh vién chuan bi
sach, tai liéu tham khao, va
cong cu phan mém

Chwong 1. Sy phét trién cta
nganh vi dién tr

1.1. Qué trinh phat trién

1.2. Trién vong ctia vi cam bién,
MEMS va vi co

1.3. Mot sb tng dung cua
MEMS

1.4. Kich thudc thu nho trong
nganh cong nghiép MEMS

1.5. Piéu kién phat trién nganh
MEMS tai Viét Nam

1.6. Tém tét

Yéu cau sinh vién tu hoc trong
3 gio

[11.[2], [3]

Chuong 2. Qui trinh c6ng nghé
va ché tao

2.1. Vat ligu dé

2.2. Cac phuong phap tao mang
mong PVD,CVD

2.3. Qui trinh va cong nghé ché
tao

2.4. Cong nghé MEMS (khdi,
mat, LIGA)

2.5. Phong sach va céc thiét bi
phong sach

2.6. Mot s6 phong thi nghiém vi
dién tir tai Viét Nam

Yéu cau sinh vién tu hoc trong
6 gio

21,[4], [31. [61, [7], [8], [%],
[10]
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Tuln/
Budi

Chu d& (chuong)

Noi dung

Tai li¢u

Chuong 3. Giéi thiéu mét s6
cam bién

3.1. Gi6i thiéu

3.2. Cam bién nhiét
3.2.1. Gi6i thi¢u

3.2.2. Nguyén ly

3.3. Cam bién phong xa
3.3.1. Gi6i thi¢u

3.3.2. Nguyén ly

3.4. Cam bién co hoc
3.4.1. Gi6i thi¢u

3.4.2. Nguyén ly

3.5. Cam bién ap xuét
3.5.1. Gi6i thi¢u

3.5.2. Nguyén ly

3.6. Cam bién gia toc
3.6.1. Gidi thi¢u

3.6.2. Nguyén ly

3.7. Cam bién sinh hoc
3.7.1. Gi6i thi¢u

3.7.2. Nguyén ly

Yéu cau sinh vién tu hoc trong
6 gio

6], [7], [8], [9]

Chuong 4. C4c phan mém mé
phong

4.1. Phan mém ANSYS

4.2. Phan mém IntelliSuite
4.3. Phan mém Coventor
4.4. Chon phan mém

4.5. Thi dy mo6 phong

[91, [10]

Chuong 5. B kich nhi¢t hinh
chit U

5.1. Gi61 thiéu cac loai bo kich
nhiét

5.2. Thiét ké mé hinh bg kich
nhiét

5.3. M6 phong mot sb tinh chit
5.4. M6 phong ché tao

5.5. Céac ung dung

[71, [81, 91, [10]
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Chuong 6. Thanh cantilever
trong cam bién khdi lugng
6.1.Gi6i thiéu

6.2. M6 hinh toan hoc

6.3.Tan s6 cong huong

6.4. Xay dung mo hinh
cantilever tdi uu

6.5. Mo phong ché tao
cantilever

6.6. Code cho thanh cantilever
hinh thang cai tién

Yéu cau sinh vién tu hoc trong
6 gio

[10]

8,9

Chuong 7. Cam bién 4p suit
loai ap tr¢

7.1.Phén loai cam bién 4p suat
7.2. Xay dung mo hinh va thong
s6 cho cam bién

7.3. M6 phong ché tao

7.4. So sanh mo6 phdng véi thuc
té

Yéu ciu sinh vién ty hoc trong
8 gio

[10]

10

Chuong 8. Bo chuyén mach
MEMS tin s6 v6 tuyén

8.1. Tong quan vé bd chuyén
mach

8.2. Thiét ké m6 hinh bd chuyén
mach di¢n dung song song
8.3..Mb phong ché tao

8.4. M6 phong mét sd tinh chat
co va dién

8.5. Céc ung dung khac

Yéu ciu sinh vién tu hoc trong
8 gio

[51, 71, [8], [9]

7. Giang vién tham gia giang day:
CBGD chinh:
CBGD tham gia:

TS. Lé Chi Thong

TS. Truong Quang Vinh
PGS.TS Hoang Trang
TS. Truong Cong Dung Nghi
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM Tp.HCM, ngay ...... thang ...... nam ......
Khoa: Khoa Dién - Dién tir
Khoa/B§ mén quan Iy MH: Dién Tu Pé cuong mon hoc Sau dai hoc
THIET BI PIEN TU' Y SINH
(BIOMEDICAL INSTRUMENTATION SYSTEMS)
M s6 MH: 045161

Sé tin chi: Tc (LT.BT&TH.Tu Hoc): 3 TCHP:

Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
Bai tap: 30%

banh gia: Project: 20%
Thi: 50%

- Moén tién quyét:

- Mo6n hoc trudce:

- M6n song hanh:

- CTPT nganh: K§ Thuat Vién Thong
- M2 nganh: 60520208

- Ghi chu khac:

1. Muc tiéu mo6n hoc:

Nhim cung cép kién thirc toan dién vé trang thiét bi y khoa, nhitng phuong thtrc do luong chan doan tin
hiéu va thiét bi trong cac phong thi nghiém y sinh.

No6i dung bao gé)m nhirng khai niém vé céc tin hiéu dién tim, dién ndo, ho hép, tuadn hoan mau, phuong
phép tao anh y khoa cung véi nhiing trang thiét bi twong ung dé co6 thé gitip ich cho cac thac si chuyén
nganh Pién-Tir Vién Thong, k¥ su y-sinh, k§ su hoa trong viéc khai thac cac thiét bi y té

Mot project song hanh véi 1y thuyét s& dugc yéu cau thuc thi va ¢ thé ca nhitng tng dung trén phan cting
nham gitp hoc vién c6 co hodi phat trién 1y thuyét va ca tmg dung thuc hanh

. To provide a comprehensive knowledge on biomedical instrumentations, diagnostic signal
measurement and bioinstrumentations in biomedical laboratories

. The contents are included the concepts of ECG, EMG, Inspiration, blood circulation, medical
imaging according to the equipments for helping Masters or engineers in the specialized electronics-
telecommunications, chemical and biomedical engineering to operate the biomedical instrumentation
systems.

. A project accompanied to the course will be recommended and implemented hardware (if
applicable) to help students improve knowledge on both theory and practical applications.

2. Noi dung tom tit moén hoc:

Noi dung mén hoc nhim cung cip nhitng kién thirc co so toan dién vé tin hiéu va hé thong thiét bi y-
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sinh. Céc dién cuc, cam bién va bo chuyén ddi tin hiéu duoc gid1 thiéu cho viéce chan doan va do luong
tin hiéu y-sinh. Thong qua 19 chuong trong ndi dung, cac trang thiét bi quan trong dung cho viéc chan
doén dién tim, tudn hoan mau, hd hép, dién ndo do duoc dé cap nham muc tiéu cung cép khéi niém tuong
g véi cac thiét bi y-sinh. Nhitng hé théng trang thiét bi tao anh chang han siéu am, cong hudng tir, phat
xa position dugc gidi thidu nhu 13 nhimg hé thong tiép can trong chin doan y-sinh.

Phan bai tap va nhimg ciu hoi ngin ap dung cho mdi chuong c6 thé gitp ich cho viéc on tdp va mo rong
kién thirc vé nhiing trang thiét bj chuyén mon. Mot project thyc hanh 4p dung cho mdi nhém hoc vién.
Bao céo va thuyét trinh nhém duoc yéu cau cho projects.

The content of the course is target to provide a comprehensive knowledge on Biomedical signals and
instrumentation systems. The electrodes, sensors and transducers are introduced for diagnostic and
measurements in biomedical engineering. Throughout 19 chapters, the significant instrumentations in
diagnostic cardiology, blood circulation, respiration, electroencephalography are discussed to provide an
appropriate concepts on biomedical equipments. The instrumentation systems in imaging such as
ultrasound, MRI, PET are also presented as modern systems in biomedical treatments.

Tutorials and quizzes are accompanied to every chapter for reviewing and extending the knowledge about
specific instrumentations. The practical implementation is subjected to be appointed to grouped students
doing projects. Formal reports and presentations are applied to the project works.

3. Tai liéu hoc tap:

[1] Shakti Chatterjee, Aubert Miller, “Biomedical Instrument SystemsI”, Delma Cengage Learning
Publisher, 1* Edi, 2010, ISBN-13: 978-141801 8665

[2] John Enderle, Joseph Bronzino, “Introduction to Biomedical Engineering”, 3™ Edi., Elsevier Inc.,
2012, ISBN 978-0-12-374979-6

[3] Joo-Hwee Lim, Sim-Heng Ong, Wei Xiong, “Biomedical Image Understanding Methods and
Applications”, John Wiley & Son Inc., 2015, ISBN 978-1-118-71515-4

[4] Geoff Dougherty, “Digital Image Processing for Medical Applications”, Cambidge University
Express, 2009, ISBN 978-0-511-53343-3.

[5] Markolf H. Niemz, “Lazer Tissue Interactions: Fundamentals and Applications”, Springer-verlag,
31,2004, ISBN 3-540-40553-4.

[6] Other referenced books for Biomedical Instruments

4. Céc hiéu biét, cic ki ning cin dat dwge sau khi hoc mén hoc:

Sau khi hoan tat mon hoc nay, hoc vién c6 thé giai quyet nhitng van d¢€ lién quan dén:

Nhirg dic trung co ban vé tin hiéu va hé thdng thiét bi y sinh
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Giai phan hoc va sinh 1y hoc con ngudi.

Nhiing thiét bi dung trong chan doan tim mach

Nhirng thiét bi dung trong chin doan tudn hoan mau

Nhiing thiét bi dung trong chan doan hé hap

Nhirng thiét bi dung trong chan doan dién nio

Nhiing phuong phap tao anh y sinh dung siéu am, cong hudng tir, phat xa positron.

Nhiing trang thiét bi trong cac phong thi nghiém y sinh. yle="font-family:"Microsoft Sans Serif","sans-

serif"; mso-fareast-font-family:"Microsoft Sans Serif"">e Other referenced books for Biomedical
Instruments

Upon completion of this course, students can be able to deal with matters related to:
Basic characterizations about signals and systems in biomedical quipments
Anatomy and physiology of human

Instrumentation in diagnostic cardiology

Instrumentation in diagnostic in blood circulation

Instrumentation in diagnostic respiration

Instrumentation in diagnostic electroencephalography

Medical imaging based on ultrasound, MRI, PET

Medical equipments in biomedical laboratories. yle='font-family:"Microsoft Sans Serif","sans-serif";
mso-fareast-font-family:"Microsoft Sans Serif"'>e Other referenced books for Biomedical
Instruments

5. Hudng din céch hoc - chi tiét cdch d4nh gi4 mén hoc:

Hoc vién can download cac bai giang qua elearning lién quan dén mén hoc (duoc cip nhat qua mdi hoc
ky), doc thém tai li¢u tham khdo va lam bai tép dz‘iy du.

Thong thudng mdi budi giang sé& c6 bai tp thu hoach (multiple midterm exams) dugc tinh diém tich liy
trong phﬁn bai tap do vay hoc vién can tham dy 16p déy du.
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Phan project s& dugc thuc hién theo nhéom tuy sy lwa chon ctia hoc vién.

Céch danh gia :

Bai tap va bai kiém tra nhanh trong 16p: 30%

Project theo nhom: 20%

Thi cubi ky: 50%

Students should download the lecture materials from the website e-learning (they may be modified

regularly every semester); further reading via recommended textbooks and solving appointed exercises .

Students should attend the class regularly to satisfy the accumulate marks for multiple midterm exams.

A team project is applied to every group of students

Grading system:

Homework and multiple midterm exams: 30%

Team-work project: 20%

Final exam: 40%

indent:-.25in;line-height: 115%;mso-list:10 level2 Ifol'>o0 Thi cudi ky: 50%

6. Noi dung chi tiét:

Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Chuong 1: Giédi thi¢u vé cac hé
thong do ludng y sinh

Téng quan vé céc thiét bj trong
bénh vién

So d6 khéi don gian ctia mot
thiét bi y

Khai niém vé k¥ thuat y sinh
T4 chirc quan 1y

So d6 khéi don gian ctia mot
trung tim y té

Khai niém vé cac website y
sinh

lecture notes Gidi thiéu vé céc
h¢ thong do luong y sinh
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Chuong 2: Giai phéu va sinh Iy
hoc
Anatomy and physiology

Giai phau hoc con ngudi
Human anatomy

Sinh 1y hoc con ngudi Human
physiology

Céu trac té bao va sinh 1y hoc
Giai phéu va sinh 1y hoc hé¢ tuan
hoan

Giai phau va sinh 1y hoc tim
Giai phau va sinh 1y hoc hé ho
hap

Giai phau va sinh 1y hoc phoi
Giai phau va sinh 1y hoc hé than
kinh

Giai phau va sinh 1y hoc néo
Giai phau va sinh 1y hoc hé tiéu
hoa

Giai phau va sinh 1y hoc hé tiét
ni¢u

lecture notes

Chuong 3: Tin hi§u y sinh va
nhiéu

Ban chét cua tin hiéu va nhiéu
Tin hiéu y sinh

S6 hoa tin hi¢u y sinh

Thog s6 nhiéu

Thi du vé tin hiéu y sinh c6
nhiéu

lecture notes

Chuong 4: Di¢n cyc, cdm bién
va bd chuyén d6i tin hiéu y
sinh

Cac dién cuc y sinh

Phuong trinh Goldman va
Nernst

Phan loai dién cuc

Phan loai c4c cam bién va bot
chuyén d6i

bac tinh hoat dong cua dién
cuc, cam bién va bd chuyén ddi

lecture notes Pién cyc, cam

« K \ A A A+ o7 [N
bién va bo chuyén doi tin hiéu

y sinh

Chuong 5: Thiét bj chin doan
tim mach

Tim va dién tam d6 ECG

Tin hiéu ECG: Khtr cuc va tai
cuc (Depolarization and
Repolarization)

Thong tin tr ECG

Dién tam db veector
(Vectorcardiology)

So d6 khdi cta thiét bi ECG
Thiét bi ECG va man hinh

B mo6 phong ECG

lecture notes
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Chuong 6: M4y rung tim va tao
nhip tim

Ly do st dung may khir rung
tim

Ly thuyét mach may khir rung
tim

Phan loai may rung tim

Ly thuyét méay tao nhip tim
Phan loai may tao nhip tim
Mach dién cuia may Pacemaker
Mo phong thiét bj Defibrillator
va pacemaker

lecture notes M4y rung tim va
tao nhip tim

Chuong 7: Thiét b trong tuén
hoan méu

Vat 1y vé ap suit va dong chay
Tuan hoan mau (Bood
circulation)

Mo hinh ctia huyét dong
(Hemodynamics)

Ngo ra tim mach

Kiém tra 4p suét

Thiét bi do dong chay (flow
instrumentation)

Do luong tim mach Cardiac
output measurement

Anh tim mach

lecture notes Thiét bj trong
tuan hoan mau

Chuong 8: Thiét bi ngoai chan
va trg giap tim mach
(Extracorporeal Circulation and
Cardiac Assist Devices)

Tién trinh ngoai chan y hoc
Phéan tich mau (Hemodialysis)
Hé théng Apheresis

Thiét bi do phé quan va phdi
(Cardiopulmonary bypass and
heart lungs machines)

Oxy hoa mang ngoai co thé
(Extracorporeal membrane
oxygenatio

Dung cu trg gitp tAm thit
(Ventricular assist devices)

lecture notes Thiét bi ngoai
chén va tro giup tim mach
(Extracorporeal Circulation
and Cardiac Assist Devices)

Chwong 9:  Thiét bj ho hip

(Respiration)

Hé ho hap va tuan hoan phdi
(respiratory system and
pulmonary circulation)
Phan loai thiét bi ho hap

Do thir chtrc nang tudn hoan
phoi

lecture notes
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

Chuong 10: Dién ndo db va

thiét bj do dién ndo
(Electroencephalography

and EMG instrumentation)

T chirc ndo va thiét bi dién ndo
EMG

Pién ndo d6
(Electroencephalogram) EEG
S6ng ndo va dién thé y sinh
Day dan, dién cuc va phu tiing
EEG

Thiét bj EEG

Thiét bj do EMG
(Electromyography)

lecture notes

10

Chuong 11: Anh hudng va
nhiu trong thiét bj y té

Thi du vé nhidu trong cac thiét
biy té

Nhiéu va tin hiéu y sinh

Giam nhiéu va xtr 1y tin hiéu
B6 loc sd trung binh dong
(Moving average digital filter)
Bai tdp va mo6 phong

lecture notes

10

Chuong 12: Thiét bi chin do4n
si€u am

Vit 1y vé siéu 4m

Hé thong siéu am (Ultrasound
system)

B6 tach dong chay va siéu am
Doppler

Cac Modes cua quét siéu am
Siéu am tim (Echocardiogram)
Siéu am Doppler mach méau
(Vascular Doppler ultrasound)
So d6 khéi hé thdng siéu am

lecture notes

11

Chuong 13: Thiét bj tao 4nh y
khoa

Thiét bi X quang

Pac tinh tia X

Phuong trinh X-ray

Dir liéu va anh X-ray

Chup cit 16p Computer
Tomography (CT): Nguyén ly
va cach quét

Quang pho (Fluoroscopy)
Chup cit 16p phatt xa Position
Emission Tomography (PET)
Anh cong huéng tir Magnetic
Resonance Imaging (MRI)

lecture notes

12

Chuong 14: So¢i quang va
Lasers trong thi€t bi y sinh

Vit 1y vé soi quang

Anh n6i soi (Endoscopy
imaging)

Sigmoidoscopy

Noéi soi Colonoscopy

Soi phé quan (Bronchoscopy)
Phan loai Laser

Ung dung Lazer trong y té

lecture notes
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Tuln/
Budi

Chu d& (chuong)

Néi dung

Tai li¢u

13

Chuong 15: Thiét bj trong

phong sén séc dic biét
Instrumentation in

Intensive Care Units

Bén ghi cho san soc dac biét
(Fact sheet)

Phan loai san soc dac biét
Phan loai thiét bi dung trong sin
soc dac biét

Kiém tra bén giuong bénh
(Bedside monitor)

Kiém tra bén nhan Patient
monitor

Dung cu va thiét bi tir xa
Telemetry devices and units
Theo ddi trung tdm Central
monitoring

lecture notes

13

Chuong 16: Thiét bj trong
phong md

Méi truong trong phong md
Thiét bi trong phong md
Thiét bi mo dién tir
Electrosurgical machines

Du phong trong phau thuat dién
tur

Co ban vé giy mé (Basics of
Anesthesia)

Thiét bi gy mé Anesthesia
machines

Khtr trung Sterlization

lecture notes

14

Chuong 17: Thiét bj trong
phong thi nghi€ém y sinh

Phong thi nghiém hoa hoc
Chemistry lab

Phong thi nghiém huyét hoc
Hematology lab

Phong thi nghiém mau Blood
bank

Phong thi nghi€ém vi trung
Microbiology lab

Phong thi nghiém vi khuan
Virology lab

Phong thi nghi€ém mo hoc
Histology lab

lecture notes

14

Chuong 18: May tinh va y té tir
Xa

Computer and
Telemedicine

Bénh vién sb

Mang mady tinh trong bén vién
Mang khong day trong bénh
vién

Tro gitp s trong sin soc strc
khée (PDAs)

Tiéu chuan anh s6 va thong tin
trong y khoa (Digital Imaging
and Communications in
Medicine (DICOM) standards)

lecture notes
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Tuén/

Budi Chu dé (chuong)

Néi dung

Tai li¢u

trong thiét bi y khoa

15 |New Technologies and
Advances in Medical
Instrumentation

Chuong 19: K§ thuit hi¢n dai

Cong nghé Nano

Hiéu chinh Nano trong cham
soc strc khoe

Hat Nano chéng ung thu (Anti-
cancer nanoparticles)

Nghién clru vi 16ng
(Microfluidic research)

Y hoc tai tao va ky thuat mo
(Regenerative medicine and
tissue engineering)

T6 chirc va cong ty Cong nghé
Nano va k¥ thuat

lecture notes

7. Gidng vién tham gia gidng day:
CBGD chinh:

CBGD tham gia:

GS.TS Lé Tién Thuong
TS. Truong Cong Dung Nghi
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Truong Pai hoc Bach Khoa - PHQG Tp.HCM
Khoa: Khoa Dién - Dién tir
Khoa/B9 mon quan ly MH: bién Tu

Tp.HCM, ngay

Dé cuong mon hoc Sau dai hoc

SO HOC MAY TiNH: GIAI THUAT VA THIET KE PHAN CUNG
(COMPUTER ARITHMETIC: ALGORITHMS AND HARDWARE

DESIGNS)
M3 s6 MH: 045162
Sé tin chi: Tc (LT.BT&TH.Tu Hoc): 3 TCHP:
Sb tiét -Téong: 60 LT: 45 BT: 0 TH: 0 DA: BTL/TL: 15
Bai tap: 10%
Dénh gia: Tiéu luan: 50%
Thi: 40%

- Moén tién quyét:

- Mo6n hoc truédce:

- M6n song hanh:

- CTDT nganh:
- Ma nganh:

K§ Thuat Vién Thong
60520208

- Ghi cht khac:

1

. Muc tiéu mén hoc:

9.

. N6i dung t6m tit mén hoc:

. Gi6i thiéu: Hé thong s va cac phép toan sd hoc co ban.

. Cac hé théng s6 diém cb dinh.

. Céc thuat toan tuan tu dé nhan va chia.

. S6 hoc d4u chdm dong.

. Cac thuat toan dé cong nhanh.

. Giai thuat nhan nhanh.

. Chia nhanh va chia thong qua nhan.

. Cac thuat toan hiéu qua dé danh gia cac chirc ning co ban.

Céc hé thong sd logarit.

10. Hé thong s6 du; Stra 18i va phat hién trong cac phép tinh s hoc,

1

. Introduction: Number systems and basic arithmetic operations.
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2. Unconventional fixed-point number systems.

3. Sequential algorithms for multiplication and division.

4. Floating-point arithmetic.

5. Algorithms for fast addition.

6. High-speed multiplication.

7. Fast division and division through multiplication.

8. Efficient algorithms for evaluation of elementary functions.

9. Logarithmic number systems.

10. The residue number system; error correction and detection in arithmetic operations.
3. Tai liéu hoc tép:

[1] Computer Arithmetic Algorithms, I. Koren, 2nd Edition, A. K. Peters (part of CRC Press), 2002.
[2] Digital Arithmetic, by M. Ercegovac and T. Lang, Morgan Kaufman, 2003

[3] Computer Arithmetic: Algorithms and Hardware Design, by B. Parhami, Oxford University Press,
2000

[4] Nagi El Naga, “Computer Arithmetic Design,” Lecture Notes, ECE Department, California State
University, Northridge.

[5] L. Flores, The Logic of Computer Arithmetic, Prentice-Hall.

4. Cic hidu biét, cic k¥ ning cn dat dugc sau khi hoc mén hoc:

Sau khi hoan thanh khéa hoc nay sinh vién c6 thé:

1. Hiéu duogc sy biéu hién cua cac so bao gom: Hé thong s6 nguyén goc, H¢ thong s6 c6 dau, HE thong
s0 ¢0 dinh, HE thong S6 dau cham ddng.

2. Hiéu cac thuét toan cong / trir nhanh bao gdm: k¥ thuat Bypass Adder, Carry nhin vé phia trudc,
Adder, Carry hoan thanh cong nhan, Adder, Adder téng diéu kién, Carry Save Adder, Pipelining k¥ thuét,
BCD bb sung.

3. Thiét ké nhanh Adder / Subtractor dé dap g cac dac diém ky thuat nhét dinh.

4.Hay hiéu cac thudt todn nhan Fast (Fast Multiplication), Direct Multiplier chi st dung AND gate, quét
nhiéu Nonoverlap, Booth's Algorithm, Multipliers dugc tdi tao, nhan sir dung cadc Save Adders, nhan
Modular va cay Wallace, cac Cellular Array Multipliers

5. Thiét ké nhan nhanh dé dép tmg cac dic diém k¥ thuat nhat dinh.
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6. Hiéu duoc céc thudt toan phan chia nhi phan bao gdm: Phuong phap so sanh, phwong phap khéi phuc,
phuong phéap khong khoi phuc va phong SRT.

6. Thiét ké chia nhanh dé dap ung cac dic diém k¥ thuat nhét dinh.

7. Thiét ké ALU nhanh dé dap tmg cac dic diém k¥ thuat

After completing this course the students should be able to:

1. Understand Representation of numbers which include: Conventional radix number systems, Signed
Digit number systems, Fixed point number representation, Floating-point number representation.

2. Understand Fast addition/subtraction algorithms which include: Bypass Adder technique, Carry look
ahead, Adder, Carry completion recognition, Adder, Conditional sum Adder, Carry Save Adder,
Pipelining technique, BCD addition.

3. Design fast Adder/Subtractor to satisfy given specification.

4.Understand Fast Multiplication algorithms which include: Direct Multiplication, Direct Multiplier using
AND gates only, Nonoverlap multiple bit scanning, Booth's Algorithm, Recoded Multipliers,
Multiplication Using Carry Save Adders, Modular Multiplication and Wallace Tree, Cellular Array
Multipliers

5. Design fast Multiplier to satisfy given specification.

6. Understand Binary Division algorithms which include: Comparison method, Restoring method,
Non-restoring method and SRT Division.

6. Design fast Divider to satisfy given specification.
7. Design fast ALU to satisfy given specification.

5. Hudng din céch hoc - chi tiét cdch d4nh gi4 mén hoc:

-Sinh vién can doc sach tham khao va lam bai tap day du

-Céch t6 chirc thi cudi ky: danh gia 40%; hinh thirc thi: viét, thoi gian thi: 120 phit
-Bai tap: danh gia 30%, tong s6 bai tip cho ca mon hoc : 5 bai tap

-D6 4an (d4nh gia 30%) : bao gdm thiét ké, bao céo, va thuyét trinh.

-Diéu kién cAm thi: nop it hon 4/5 s6 bai tap

- Students should read reference books and finish all assignments.
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- Final exam (grading 40%), writing, 120 minutes.

- Assignment (grading 30%), including 5 assignments.

- Project (grading 30%), including design, report, and presentation

- Condition for prohibition: complete less than 4/5 assignments.

6. N6i dung chi tiét:

Tuln/

2 2
Budi Chu de (chuong)

Noi dung

Tai li¢u

An overview of Number
1 |Representaion

1.1.Numbers and Arithmetic
1.2.Representing Signed
Numbers

1.3.Redudant Number Systems
1.4.Residue Number Systems

2+3 | Addition / Subtraction

2.1. Basic Addition and
Counting

2.2. Carry-Look ahead Adders
2.3 Variations in Fast Adders
2.4. Multioperand Addition

3+4 |Multiplication

3.1. Basic Multiplication
Schemes

3.2. High-Radix Multipliers
3.3. Tree and Array Multipliers
3.4. Variations in Multipliers

5+6 |Division

4.1. Basic Division Schemes
4.2. High-Radix Dividers

4.3. Variation in Dividers
4.4. Division by Convergence

7+8 |Real Arithemetic

5.1. Floating-Point
Representaiotns

5.2. Floating-Point Operations
5.3. Error and Error Control
5.4. Precise and Certifiable
Arithmetic

9+10 | Function Evaluation

6.1. Square-rooting Methods
6.2. The CORDIC Algorithms
6.3. Variations in Function
Evaluation

6.4. Arithmetic by Table
Lookup

7. Gidng vién tham gia gidng day:
CBGD chinh:
CBGD tham gia:

TS. Tran Hoang Linh

TS. Truong Cong Dung Nghi
TS. Lé Chi Thong
PGS.TS Hoang Trang
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