Chuong trinh Thac si Ky thuat Di¢n te (MEE)

Chuong trinh dao tao thac si nganh Ky thuat Dién tir duoc xdy dung theo “Quy ché dao tao trinh do
thac si”ctia Pai hoc Qudc gia ban hanh theo quyét dinh s6 01/QD-DHQG-DH&SPH ngay 05/01/2009
cta Giam dc PHQG-HCM.

- Chuong trinh dao tao dugc phan ra lam hai loai:

- Dao tao theo chuong trinh gidang day mén hoc phuong thuc 11

- Dao tao theo chuong trinh nghién ctru.

- Thoi gian dao tao: 1.5 nam

- Hinh thirc dio tao: toan thoi gian (ddi voi chuong trinh nghién ciru) va ban thoi gian (d6i véi chuong
trinh giang day mon hoc phuong thuc II)

- Tong sb tin chi: 45 tin chi.
- Ngon ngit giang day 1a tiéng Anh.

1. Céu tric chwong trinh dio tao gom 3 phan:

- Phin 1 — Kién thirc chung:

e Mobn Triét hoc (4 tin chi). DSi voi hoc vién ngudi nude ngoai, mon Triét hoc s& dugc thay thé
bang mon Tiéng Viét.

e Tiéng Anh: hoc vién tét nghiép chuong trinh ddo tao thac s nganh Ky thuat dién tir phai dat
dugc chuan dau ra tiéng Anh theo quy dinh cta Pai hoc Qubc té.

- Phan 2 — Kién thirc co s& va chuyén nganh:

e Mon phuong phap luan NCKH (2 tin chi) 1a bit budc cho ca 2 chwong trinh.

e Tong sb mon hoc co sé va chuyén nganh chiém 24% toan bd chuong trinh dao tao ddi voi
chwong trinh nghién ctru va 64% toan bd chuong trinh dao tao dbi véi hinh thirc dao tao phuong
thuce 1L

- Phin 3 — Luén van t6t nghiép:

e Chuong trinh nghién ctru yéu cau ludn vin thac si c6 thoi lugng 30 tin chi va 1 bai bao khoa hoc
vé két qua luan van thac s do hoc vién cao hoc 14 tac gia chinh (first author).

e Chuong trinh giang day mén hoc phuong thirc IT yéu cau luan vin thac si c¢6 thoi lugng 12 tin
chi.



1.1. Chuwong trinh nghién ciru:

L1.1. Gidi thiéu tong quan:

Khdi lwong
s . Ghi
Phin kién thire | 3
Sotin | So Y chu
chi | tiét | ”°
Phén 1: | Khoi kién thirc chung 4 60 9
Khéi kién thirc co s va chuyén nganh bat budc. 5 75 11
Phin 2:
Khdi kién thirc chuyén nganh tu chon. 6 90 13
Phén 3: | Luan van/ Luan an t6t nghiép 30 450 | 67
TONG SO TiN CHI 45 100
1.1.2. Chwong trinh chi tiét:
Ma MH Khoi lugng Mén
n A - - tie
Chii Sé Teén mon hoc Tong s0 Ly | Thuc llle% ¢
. TC | thuyét | hanh | TV
Kién thirc chung 4
PE 500 | Triét hoc 4 4 0
Mén hoc co sé bit budc 5
Phuong phép luan NCKH
EE 500 2 2 0
(Research Methodology)
Qua trinh ngau nhién
EE 501 3 3 0
(Random Process)
Chon téi thiéu 6TC trong
Mon hoc chuyén nganh tw chon 6 cdac nhom chuyén nganh
duoi day
Nhom: Hé thong théong tin
Ly thuyét thong tin va ma
EE | sio | 0 oehenenve 3 3 0
(Information and Coding Theory )
Thoéng tin v6 tuyén
EE 511 , o 3 3 0
(Wireless Communications)
Thi nghiém thong tin v6 tuyén
EE 511-L , o 1 0 1 EE511
(Wireless Communications Lab)




Ma MH Khoi lwgng Mén
Chi < Tén mon hoc Téng s Ly Thue tle%t
TC | thuyét | hanh | Y
Thong tin sb
EE 512 o o 3 3 0
(Digital Communications)
Thong tin dit liéu va mang
EE 513 ) 3 3 0
(Data Com. and Networking)
Mach va sgi quang
EE 514 ) o ) 3 3 0
(Optical Circuits and Fibers)
Kién trac hé thong chuyén mach (Switching
EE S13 Systems Architecture) 3 3 0
Nhém: Siéu cao tin va Anten
MO phong va tinh toan truong dién tu
EE 330 (Computational for Electromagnetics) 3 3 0
Thiét ké anten nang cao
EE 531 _ 3 3 0
(Advanced Antenna Design)
EE 532 M'ach' siéu cao tan va do luong (Microwave 3 3 0
Circuits and Measurement)
TN mach siéu cao tan va do ludng
EE 532-L ) o 1 0 1 EES532
(Microwave Circuits and Measurement Lab)
Th@é’t ké mach tich hop siéu cao tan nguyén
khoi-MMIC
EE 533 o ] o 3 3 0
(Monolithic Microwave Integrated Circuit
(MMIC) Design)
Nhom: Vi Dién Tu
Vit 1y linh kién ban dan
EE 540 _ ) ) 3 3 0
(Semiconductor Device Physics)
Thiét ké mach tich hop mat d6 cao
EE 541 ) 3 3 0
(VLSI Design)
TN thiét k& mach tich hop mat do cao
EE 541-L ] 1 0 1 EE541
(VLSI Design Lab)
Hé vi co dién tir
EE 542 ) ) 3 3 0
(Micro-Electro-Mechanical Systems)
Thi nghi€ém hé vi co dién tu
EE 542-L ) ] 1 0 1 EE542
(Micro-Electro-Mechanical Systems Lab)




Mi MH Khdi lwong Mén
Chii Sé Teén mon hoc Tongsd| Ly Thuc tllle% ¢
. ° TC | thuyét | hanh | 4
Quy trinh ché tao vi mach
EE 543 _ ) 3 3 0
(Semiconductor IC Processing)
Thiét ké mach tich hop tuong tu
EE 544 ) 3 3 0
(Analog IC Design)
Mach tich hop dai RF
EE 545 ] o 3 3 0
(Radio Frequency Integrated Circuits)
Nhom: Xuw ly tin hiéu
Heé thong tuyén tinh
EE 560 ) 3 3 0
(Linear System)
Xir Iy s6 tin hiéu nang cao
EE 561 o } ) 3 3 0
(Advanced Digital Signal Processing)
EE 562 | Nén dir liu (Data Compression) 3 3 0
Mang No ron nhan tao
EE 563 . 3 3 0 EE501
(Artificial Neural Networks)
Xir Iy s6 tin hidu tiéng noi va anh
EE 564 (Digital Processing of Speech and Image 3 3 0
Signal)
TN xir Iy s6 tin hiéu tiéng néi va anh
EE 564-L [ (Digital Processing of Speech and Image 1 0 1 EE564
Signal Lab)
Ky thuat s6 va thiét ké hé thong nhing
EE 1365 | Digital and Embedded Systems Design) 3 3 0
TN k¥ thuét s6 va thiét ké hé thong nhung
EE 565-L o ] 1 0 1 EE565
(Digital &Embedded Systems Design Lab)
Nhém: Thiét bi va cim bién y-sinh
EE 580 | Thiét bi y sinh hoc (Bioinstrumentation) 3 3 0
EE 531 Cam bién va th1qt bi y sinh hoc (Biomedical 3 3 0
Sensors and Devices)
TN cam bién va thiét bj y sinh hoc
EE >81-L (Biomedical Sensors and Devices) ! 0 ! EES81
Hé¢ thong diéu khién ky thuat y sinh
EE >82 (Bioengineering Control Systems) 3 3 0




Mi MH Khoi lwong Mén
hi < Tén moén hoc Téng s Ly Thue tle%t
v TC | thuyét | hanh | Y
Tuong tac dién tur voi cac md sinh hoc (EM
EE >83 Interaction with Biological Tissues) 3 3 0
Xt Iy Tin hi€u Y Sinh
EE 584 ) 3 3 0
(Biomedical Signal Processing)
Trudng, Luc, va Dong chdy trong H¢ Sinh
hoc
EE 585 _ ) ) ) 3 3 0
(Field, Force, and Flow in Biological
Systems)
600 - A ~
EE 602 Luan van Thac Si 30
TONG SO 45
1.2. Chuong trinh gidang day mon hoc theo Phwong thire 11:
1.2.1. Gidi thiéu tong quan:
o Khi lugng
Phan kién thire Ghi chu
So tin chi | So tiet %
Phén 1: | Khéi kién thirc chung 4 60 9
@01 k1eén thlfc co sO va chuyén 12 130 265
. nganh bat budc.
Phan 2: ’
Khoi kien thuc chuyén nganh tu 17 755 33
chon.
Phan 3: | Luan vin / Luan an tot nghiép 12 180 26.5
TONG SO TiIN CHI 45 100
1.2.2. Chwong trinh chi tiét:
Mi MH Khéi lugng
A A Moén tién
Tén mon hoc 2 , £
Chit Sé : Tong Ly Thue quyét
s6 TC | thuyét | hanh
Kién thirc chung 4
PE | 500 | Triét hoc 4 4 0




Mi MH Khoi lwgng
A A Mon tién
Tén mon hoc 2 , £
Chir | Sé i Tong | Ly | Thye quyét
s6 TC | thuyét | hanh
Mén hoc co sé bt budc 12

Phuong phap luan NCKH

EE 500 2 2 0
(Research Methodology)
Qua trinh ngau nhién

EE 501 3 3 0
(Random Process)
Heé thdng tuyén tinh

EE 560 3 3 0
(Linear System)
K thuat s va thiét ké hé thong nhiing

EE | 365 | Digital and Embedded Systems Design) 3 3 0
TN k¥ thuét s6 va thiét ké hé théng nhiung

EE | 565-L o i 1 0 1 EE565
(Digital &Embedded Systems Design Lab)

. A Chon tbi thiéu 17TC trong cic
Mon hoc chuyén nganh tw chon 17 nhém chuyén nganh dudi diy
Nhom: Hé thong théong tin

Ly thuyét thong tin va ma (*

EE | sio | thuyetthong tinvama () 3 3 0
(Information and Coding Theory )
Thong tin v6 tuyén

EE 511 ) o 3 3 0
(Wireless Communications)
Thi nghiém thong tin v6 tuyén

EE | 511-L ) o 1 0 1 EES11
(Wireless Communications Lab)
Thong tin s6

EE 512 ) o 3 3 0
(Digital Communications)
Thoéng tin dit liéu va mang

EE 513 ) 3 3 0
(Data Com. and Networking)
Mach va sgi quang

EE 514 ) o ) 3 3 0
(Optical Circuits and Fibers)
Kién tric hé thong chuyén mach (Switching

EE >13 Systems Architecture) 3 3 0

Nhém: Siéu cao tin va Anten

Mo phong va tinh toan truong dién tu

EE 330 (Computational for Electromagnetics) 3 3 0




Mi MH Khéi lugng
Ta 5n h Moén tién
oni | s ¢h mon fo¢ Téng | Ly | Thue quyét
e s6 TC | thuyét | hanh

Thiét ké anten nang cao (*)

EE 531 ) 3 3 0
(Advanced Antenna Design)

EE 537 M'ach'swu cao tan va do luong (Microwave 3 3 0
Circuits and Measurement)
TN mach siéu cao tan va do luong

EE | 532-L o 1 0 1 EE532
(Microwave Circuits and Measurement Lab)
Th@é’t ké mach tich hop siéu cao tan nguyén
khoi-MMIC

EE 533 L o 3 3 0
(Monolithic Microwave Integrated Circuit
(MMIC) Design)

Nhom: Vi Dién Tu

Vat ly linh kién ban dan (*)

EE 540 i ) ) 3 3 0
(Semiconductor Device Physics)
Thiét ké mach tich hop mét do cao

EE 541 ) 3 3 0
(VLSI Design)
TN thiét ké mach tich hop mat d6 cao

EE | 541-L ) 1 0 1 EE541
(VLSI Design Lab)
H¢ vico dién tir

EE 542 ) ) 3 3 0
(Micro-Electro-Mechanical Systems)
Thi nghi€m hé vi co dién tir

EE | 542-L ] 1 0 1 EE542
(Micro-Electro-Mechanical Systems Lab)
Quy trinh ché tao vi mach

EE 543 ) ) 3 3 0
(Semiconductor IC Processing)
Thiét ké mach tich hop tuong tu

EE 544 ) 3 3 0
(Analog IC Design)
Mach tich hop dai RF

EE 545 ] o 3 3 0
(Radio Frequency Integrated Circuits)

Nhom: Xuw ly tin hiéu

Xt 1y s6 tin hiéu nang cao (*

EE 561 Y o .g ©) ) 3 3 0
(Advanced Digital Signal Processing)

EE 562 | Nén dit liéu (Data Compression) 3 3 0




Mi MH Khoi lwgng
n A Moén tién
Tén mon hoc 2 , £
Chi Sé : Tong Ly Thue quyét
s6 TC | thuyét | hanh
Mang No ron nhan tao
EE 563 . 3 3 0 EE501
(Artificial Neural Networks)
Xt 1y s6 tin hiéu tiéng n6i va anh
EE 564 (Digital Processing of Speech and Image 3 3 0
Signal)
TN xir Iy s6 tin hiéu tiéng néi va anh
EE | 564-L | (Digital Processing of Speech and Image 1 0 1 EE564
Signal Lab)
Nhém: Thiét bi va cim bién y-sinh
Thiét b y sinh hoc (*)
EE 580 o ) 3 3 0
(Bioinstrumentation)
EE 531 Cam bién va th1ej[ bi y sinh hoc (Biomedical 3 3 0
Sensors and Devices)
TN cam bién va thiét bi y sinh hoc
EE | S81-L (Biomedical Sensors and Devices) ! 0 ! EES81
Heé thdng diéu khién k¥ thuat y sinh
EE 582 (Bioengineering Control Systems) 3 3 0
Tuong tac dién tur véi cac mo sinh hoc (EM
EE >83 Interaction with Biological Tissues) 3 3 0
Xt 1y Tin hi¢u Y Sinh
EE 584 ) ) ) ) 3 3 0
(Biomedical Signal Processing)
Truong, Luc, va Dong chay trong H¢ Sinh
hoc
EE 585 ) o ) 3 3 0
(Field, Force, and Flow in Biological
Systems)
EE 603 | Luan van Thac Si 12
TONG SO 45

(*) Hoc vién bat budc ding ky mon hoc nay néu chon nhém nghién ctru tuong tng.

1.3. K¢ hoach dao tao:

1.3.1. Chwong trinh nghién ciru:

Chuong trinh nghién ctru dugc dao tao theo hinh thirc tap trung, toan thoi gian. Thoi gian dao tao trung
binh 1a 1.5 ndm gém 3 hoc ky chinh (thoi lugng 15 tuan/ hoc ky). Mén Triét hoc duoc dao tao tap trung
theo ké hoach chung ctia nha trudng.




K& hoach giang day du kién (Chwong trinh nghién ciru) nhw sau:

Ma mon hoc Mon hgc So tin chi
Hoc ky 1

EE500 Phuong phap NCKH (Research Methodology) 2

EE501 Qua trinh ngau nhién (Random Process) 3

EESxx Moén hoc chuyén nganh tu chon 3

EE601 Dé cuong nghién ciru (Research Proposal) 5
Tong so tin chi 13
Hoc ky 2

EESxx Mon hoc chuyén nganh tu chon 3

EE601 Nghién ctru phan I (Research Part I) 10
Tong so tin chi 13
Hoc ky 3

EE602 Luén van thac si (Thesis) 15
Tong so tin chi 15

1.3.2. Chwong trinh dao tao phwong thirc 11:

Chuong trinh giang day phuong thirc IT dugc dao tao ban thoi gian (budi tdi cho cac 16p 1y thuyét va
cudi tuan cho 16p thyc hanh). Tong thoi gian dio tao trung binh 1a 1.5 nim gdm 3 hoc ky chinh (thoi
lwong 13 15 tuan/hoc ky). Mon Triét hoc duoc dao tao tap trung theo ké hoach chung ctia nha truong.

K¢ hoach giing day du kién (Chuwong trinh dao tao phwong thire IT) nhur sau:

Ma mon hoc Mon hgc So tin chi
Hoc ky 1
EES00 Phuong phap NCKH(Research Methodology) 2
EE501 Qua trinh ngau nhién (Random Process) 3
EE564 Heé thdng tuyén tinh (Linear System) 3
EES6S K§ thuat sb va thiét ké hé théng nhang 3
(Digital and Embedded Systems Design)
EEses. | INKY thuat sO va thiét ké hé thong nhiing .
) (Digital and Embedded Systems Design Lab)
EE5Sxx Mon hoc chuyén nganh bét budc 3

Tong so tin chi 15




Ma mon hoc Mon hgc So tin chi
Hoc ky 2

EE5xx Mo6n hoc chuyén nganh ty chon 14
Tong so tin chi 14

|

Hoc ky 3
EE603 Luén van thac si (Thesis) 12
Tong so tin chi 12

1.4. Chuyén d6i chwong trinh dao tao:

Chuyén d6i tir chuong trinh nghién ctru sang chwong trinh giang day moén hoc phuong thirc II
(GDMHPT2): Sau 2 hoc ky, néu hoc vién khong dat tién do nghién ctru (do hoi ddng khoa hoc Khoa
xét) thi hoc vién ¢6 thé xin chuyén sang chwong trinh GDMHPT2 hoic ding ky lai nghién ctru phan I
(EE601). Néu hoc vién dang ky lai nghién ctru phan 1 (EE601) va dat (do hoi ddng khoa hoc Khoa xét)
thi tiép tuc dang ky hoc ky ké tiép, néu khong dat thi bat budc phai chuyén sang chwong trinh
GDMHPT?2.

Chuyén dbi tir chuong trinh GDMHPT2 sang chuong trinh nghién ciru: Pau hoc ky 3 (hoc ky bit dau
1am ludn vin ctia chuong trinh GDMHPT2) néu hoc vién c¢6 nguyén vong va c6 it nhat mot bai bao cao
khoa hoc vé linh vuc ctia chuyén nganh da dang ky; bai bao nay phai c6 minh ching s& duoc ding hoic
da dang trong vong 12 thang ké tir lic hoi dong xem xét, thi s& dwoc hdi dong khoa hoc Khoa xét
duyét. Néu dat hoc vién s& hoc hai hoc ky nghién ctru ctia chuong trinh nghién ctru (tong thoi gian hoc
t6i thiéu 2 nam).

2. Mo ta mon hoc:

EE500 PHUONG PHAP NGHIEN CUU KHOA HQC (Research Methodology)

Phwong phap NCKH 1a mon bat budc trong chuwong trinh dio tao Thac si Ky thuat Dién tir. Noi dung
chinh ctia mén hoc bao gdm phwong phép xéc dinh van dé cin nghién ciru, kiém dinh gia thuyét, thiét ké
thi nghiém/thu mau, xir 1y sb liéu, trinh bay va phan bién két qua nghién ctu.

EE501 QUA TRINH NGAU NHIEN (Random Process)

Mbn hoc nhim phat trién hiéu biét va kha ning toan hoc trong viéc md hinh hoa cac qua trinh ngau nhién.
Phan dau tién ciia mon hoc s& gidi thiéu/6n tap vé 1y thuyét xac sudt co ban, gdm qua trinh ngiu nhién,
ham ty twong quan va ham twong quan chéo; mat do phd cong sudt va ning luong; binh phuong trung
binh; danh gia sai s6 tin hiéu binh phwong trung binh nhé nhat; b loc tdi wru; qué trinh ngiu nhién 1a tin
hiéu vao ctia cac hé théng tuyén tinh; cac ing dung cho truyén thong va xir Iy tin hi¢u.

EE510 LY THUYET THONG TIN VA MA HOA (Information and Coding Theory)

Mbn hoc gidi thiéu 1y thuyét thong tin va nhitng nguyén tic ma hoéa, nhan manh vao nhiing ng dung
truyén thong, Iru trit va phuc hoi théng tin. Mon hoc tip trung vao nhitng khia canh tinh toén trong
nghién ctru xir 1y thong tin, gitp sinh vién hiéu cach thic hoat dong ciia hé thong théng tin nham c6 su
lwa chon tdt nhat khi thiét ké hé théng thong tin s6.



EE511 THONG TIN VO TUYEN (Wireless Communications)

Mbn hoc bao gdm cic chu dé nang cao trong truyén thong vo tuyén ding cho truyén dir liéu nhu am
thanh, tiéng n6i va truyén théng da phuong tién. Tiép theo la dic tinh hoa cac kénh vo tuyén, bao gom
suy giam dudng truyén cho cac moi truong khac nhau, cac tinh chét chon loc phing va chon loc theo tan
sd cua hién tuong suy giam da kénh. Mon hoc dé cap cac ky thuat cai tién toc d6 va hiéu suit cua cac
dudng truyén vo tuyén, k¥ thuat ngan ngira suy giam theo tan s (bao gdm can bang thich tmg, diéu ché
da song mang, trai phd), hiéu suit cta cac hé théng TDMA, CDMA va WIFL

EE511-L THI NGHIEM THONG TIN VO TUYEN (Wireless Communications Lab)

Lp thi nghiém bao gom céc chu dé: truyén séng vo tuyén, md phong kén truyén vo tuyén, hiéu ning ciia
cac k¥ thuat didu ché s6 qua kénh truyén vo tuyén, k¥ thuat phan tap, ky thuat da truy cip theo mi
CDMA va ky thuat ma hao khong gian thoi gian.

EE512 THONG TIN SO (Digital Communications)

Mbn hoc niy thao luan vé cac thanh phan co ban cua hé thong truyén thong sd. Noi dung chinh bao gom
cac tin hidu diéu ché s6 va dic tinh phd cta chung, PCM, diéu ché/giai didu ché ¢ bang tan gdc va ¢ dai
thong, cac phuong phéap tach song két hop/khong két hop (coherent/non-coherent) (va céu trac b thu)
trong kénh truyén nhiu AWGN, hiéu suét 15i cta cac phuong phap nay, truyén thong trén kénh truyén
gi6i han bang thong véi ISI va AWGN, dung lugng kénh, hiéu qua bang thong, so sanh cac ky thuat diéu
ché, qu¥ lién két (link budget), gioi thiéu vé md hoa ngudn, ma hda kénh, phat hién va sira 161, trai phd va
cac k¥ thuat da truy cap. Ngoai ra by cong cu md phong truyén théng va Simulinks trén phan mém
MATLAB ciing s€ dugc gidi thiu.

EE513 THONG TIN DU LIEU VA MANG (Data Communications and Networking)

Sinh vién s& nhan dugc kién thitc co s va thuc hanh co ban vé thong tin dir liéu, mang vién thong. Mon
hoc s& tap trung k§ hon vao 16p vat 1y va 16p lién két dir liéu trong mo hinh OSI. Hon nita, sinh vién s&
xem xét nhitng khai niém k¥ thuat co ban trong hién tai, twong lai va cac hoat dong vién thong lién quan.;
nhitng vin dé tranh cii trong truyén thong va két ndi gitra nhitng hé thng thong tin tir chién luoc, t6
chtic, va nhiing k¥ thuat tuong lai.

EE514 MACH VA SQI QUANG (Optical Circuits and Fibers)

Mbn hoc cung cap kién thirc thyuc tién vé cac nguyén 1y co ban ciia hé thdng soi quang va mang; tap trung
vao cac tinh chét vat 1y va hoat dong ciia cac thanh phin tao thanh hé théng quang (soi quang, laser ban
dan, bo tach séng quang, etc.). Céc thanh phan co ban ciia viéc van hianh mang quang ciing dugc mo ta.
Mbn hoc s& bao gdm nhiéu chii dé cho phép sinh vién nim duoc cac nguyén 1y co ban cia linh vuc va
dugc trang bi tot cho cdc mén hoc ning cao hodc nghién ctru sau hon.

EE515 KIEN TRUC HE THONG CHUYEN MACH (Switching Systems Architecture)

Mbn hoc cung cip céac kién thirc chuyén sau vé thiét ké cac thiét bi va giao thirc cdu thanh mang truyén
thong nhu mang Internet. Bao gdm nam phan: 1. Chuyén mach (Switches): sy thuc day cia mang chuyén
mach, va cdu trac cua chuc nang chuyén mach 161 bén trong cac bd chuyén mach va bd dinh tuyén.
Chuyén mach phéan chia theo thdi gian, chuyén mach phan chia theo khong gian va chuyén mach toan
quang. 2. Cac giai thuat va k¥ thuat dé thuc hién nhitng chirc nang khac ctia bo chuyén mach va b dinh
tuyén, nhu phén loai goi, dém va quan 1y luu lwong. 3. Céc giao thirc duoc sit dung gira bo chuyén mach
va bo dinh tuyén, nhu giao thirc cdy cin bang (Spanning Tree Protocol) va cau ndi, cac giao thirc bao
hiéu, chuyén mach goéi nhanh va chuyén mach thé. 4. Cac thiét bi két ndi lién mang khac, vi du bd nhé
dém (caches), bd can bang tai, va chuyén mach 16p 4/7. 5. Thiét ké mang dua trén dinh kich thudc cac
tuyén (links) va node (thiét bi) ¢ dat dwoc muc tiéu hiéu suét.



EE530 MO PHONG VA TiNH TOAN TRUONG PIEN TU (Computational for Electromagetics)
Mbn hoc cung cap cac k¥ ning phan tich va mé hinh hoa truong dién tir cin ban cho cac tmg dung nghién
ctru vé thiét ké anten, nhiéu dién tu, k¥ thuat tang hinh, k¥ thuét y sinh, va mach si€u cao tan. Mon hoc
nhén manh viéc 1ap cong thirc giai quyét van dé, nhiing k¥ thudt tinh toan, va thuc hién trén may vi tinh.
Céc tiéu luan c6 ndi dung vé phuong trinh vi tich phan dya trén cac phuwong phép tinh toan trudng dién tir
trong mién thoi gian va mién tan so.

EE531 THIET KE ANTEN NANG CAO (Advanced Antenna Design)

Mbn hoc nay cung cap cho sinh vién su thong hiéu cic nguyén tic co ban vé phan tich va thiét ké anten,
khai quét cac ddc tinh co ban va thong sd cta anten, cic phuong phap phan tich va tinh toan dung trong
phan tich va thiét ké anten v6i ing dung trong vai cdu tric anten co ban nhu anten tuyén tinh, anten vong,
anten dai, phﬁn mém mo phong anten s€ duoc deé cap.

EE532 MACH SIEU CAO TAN VA PO LUONG (Microwave Circuits & Measurement)

Mon hoc nay gitip sinh vién c6 thé Gmg dung cac kién thirc co ban vé thiét ké mach siéu cao tan dé thiét
ké cac mach dién siéu cao tan cho cac linh kién thu dong va tich cuc. Cac kién thirc vé tinh chat dién tur
cla cac loai vat liéu, tranzito va didt, d6 thi Smith va cac tham s tan xa, cc tinh toan vé cic mach/hé
théng vi dai, s€ duoc ap dung dé thiét ké cac mach dién siéu cao tan thuc té.

EE532-L THi NGHIEM MACH SIEU CAO TANG VA HE THONG (Microwave Circuits
&Measurement Lab)

Mbn hoc nay gidi thidu vé hé thong truyén thong, cach thiét ké cac thiét bi cao tan cho hé thng truyén
thong nhu bo trd, bo dao dong, bod khuéch dai cong suat, khuéch dai nhiéu thr?ip béng phﬁn mém md phong
ADS (Advanced Design System).

EE533 THIET KE MACH TICH HQP SIEU CAO TAN VA NGUYEN KHOI - MMIC (Monolithic
Microwave Integrated Circuit - MMIC Design)

Mbn hoc nay s& gidi thiéu cho sinh vién vé mach tich hop siéu cao tan nguyén khdi-MMIC, phuong phap
thiét ké cling nhu phin mém mo phong dé nham thiét ké mach tich hop siéu cao tan nguyén khbi. Mon
hoc d& cap dén nguyén 1y va cac thu tuc nhim thiét ké cac mach MMIC cu thé bao gém cac huéng dan
quy trinh thiét ké, mo phong, tao layout, ciing nhu kiém tra, dong goi. ..

EE540 VAT LY LINH KIEN BAN DAN (Semiconductor Device Physics)

Mon hoc nay giup sinh vién céac kién thirc co ban vé cac linh kién ban dan va cac van dé vat Iy lién quan.
Mbn hoc ciing dé cap dén cac van dé vé ché tao va tich hop cac linh kién ban din. Transistor trudng véi
cong nghé MOS va cac dic tinh ctia chung s€ dugc nghién ciru

EE541 THIET KE MACH TiCH HQP MAT PQ CAO (VLSI)

Mon hoc nay nhim gidi thiéu viée thiét ké, mo hinh hoa va kiém tra — thu nghiém cac loai Mach Tich
Hop Mat Do Cao (VLSI) trong cac hé thong sé phic hop. Mén hoc tap trung vao cac nguyén tic co ban
ctia qua trinh ché tao mach VLSI véi cac phuong phép, thiét ké luan 1y, kién triac va cac cong cu thiét ké.
Mbn hoc ciing gidi thiéu dén sinh vién thiét ké theo céu trac hé thong VLSI trén chip (SoC) va cac k¥
thuét ciing nhu chii d& vé thir nghiém thiét ké.

EE541-L THi NGHIEM THIET KE MACH TICH HQP MAT PQ CAO (VLSI Design Lab)

Thi nghiém mach tich hgp mét do cao s€ dugc tién hanh song song v6i mon hoc mach tich hop méat do
cao. Mon hoc nay tap trung vao viéc thiét ké cac loai Mach Tich Hop Mat D6 Cao (VLSI) sit dung cac
phan mém nhu Cadence, Synopsis Software hay cic phan mém twong tu.



EE542 HE VI CO PIEN TU (Micro-Electro-Mechanical Systems)

Mon hoc nay gi6i thiéu cho sinh vién cao hoc vé hé vi co dién tir (MEMS) bao gom: 1) Céc tng dung &
thi truong cta hé vi co, 2) cac phuong phap ché tao & vat liéu ché tao hé vi co, 3) cac khai niém co ban
vé hé vi co nhu cam bién 4p suét, gia toc, quay tron va dong chay, 4) hé bom nudc vi co va nhitng tng
dung trong y sinh hoc, 5) thiét ké hé vi co, mé phong va cac cong nghé dic trung, 6) dong goi hé vi co.

EE542-L THi NGHIEM HE VI CO PIEN TU (Micro-Electro-Mechanical Systems Lab)
Thi nghiém h¢ vi co dién tu s€ dugc tién hanh song song vdi mén hoc hé vi co dién tir. Mon hoc nay tap
trung vao viéc thiét ké, cong nghé ché tao hé vi co dién tir (MEMS).

EE543 QUY TRINH SAN XUAT VI MACH (Semiconductor Integrated Circuit Processing)
Mbn hoc cung cép cac khai niém co ban cua cc qua trinh ché tao mach tich hop ban din thong qua céc
bai giang va thi nghiém.

EE544 THIET KE MACH TiCH HQP TUONG TU (Analog IC Design)

Mbn hoc ndy s& tap trung day vé thiét ké mach tich hop (chii yéu vé thiét ké tuong tu) bang cong nghé
CMOS nhim tng dung trong vién thong, cac bd cam bién, thiét bi, chuyén dbi sb liéu. Ngoai ra, cac linh
kién, mo hinh cta tranzito ludng cyc va trudng, bo khuéch dai, ngudn dong, dic trung tan sb, khuéch dai
thuat toan ciling s€ duoc thao luan.

EE545 MACH TiCH HOQP DAI RF (Radio Frequency Integrated Circuit)

Mén hoc nay bao gdm viéc thiét ké va phan tich ciia mach tich hop siéu cao tan (RFICs) ing dung trong
linh vyc vién thong. Téng quan vé sidu cao tan va cong nghé truyén vo tuyén, cac khai niém co ban vé
thiét ké mach siéu cao tan nhu: su phi tuyén, d6 nhay, duong dac trung dong s€ lan luot duoc dé cap.
Mang phdi hop tré khang, cac tham sb tan xa ciing duoc giang day. Tiét theo, cac van dé vé mach thu
phat (hién tuong phach, bién ddi truc tiép, v.v), va khai niém vé diéu bién, chuyén doi tir tan s6 thp sang
tan s6 cao hon s& duge thao luan. Cudi cung, cac mach cu thé trong siéu cao tan nhu: bd khuéch dai tap
am thap, bo tron tan s, bo giao dong, bo tong hop tan sd, va khuéch dai cong sudt s& duoc dé cap.

EE560 HE THONG TUYEN TiNH (Linear Systems)

Mon hoc s€ gidi thi€u vé céac tin hiéu tuong tu, tin hiéu roi rac va cling nhu hé théng st dung céc tin hi¢u
nay. Mén hoc dua ra cac ham co ban cho viéc biéu dién tin hiéu, cac cong thirc tinh tich chap, twong hd
va céc bién ddi tin hiéu nhu Fourier, bién doi Laplace, bién ddi Z, phan tich hé théng tuyén tinh va cac ly
thuyét vé phan hoi...

EE561 XU LY SO TIN HIEU NANG CAO (Advanced Digital Signal Processing)

Pay 1a mon hoc bac sau dai hoc vé xur ly s6 tin hiéu nang cao dugc xay dung trén moén xu ly s6 tin hiéu
béac dai hoc. Mon hoc 6n lai cac khai niém co ban vé tin hiéu va hé théng s6; khao sat thiét ké bo loc sd
bang may tinh, anh hudng cua lugng tir hoa, bot va ting diém, giai thuat nhanh cho convolution va DFT;
xir 1y tin hiéu thich tmg va thong ké.

EE562 NEN DU LIEU (Data Compression)

Mbn hoc nay trinh bay mot s6 ki thuat quan trong trong linh vire nen dit liéu bao gdm vin ban, anh tinh,
tiéng noi va video. Nhimg k¥ thuat nay chu yéu dugc xdy dung trén ly thuyét thong tin va cic phuong
phép biéu dién tin hiéu. Cac k¥ thuat nén bao gdm céc thuat toan co méo va khong c6 méo : mi Hoff
man, md sb hoc, phuong phap Ziv-Lemple, nén st dung tu dién, nén sir dung bdi canh, du bao tuyén
tinh, luong tir vo hudng, lugng tir vecto va phuong phap song con.



EE563 MANG NO-RON NHAN TAO (Artificial Neural Network)

Mbn hoc dé cap nhitng kién thirc co ban v& mang no ron nhan tao (ANN): nhirng cu tric quan trong va
cac phuong phap tap huan mang. Noi dung tp trung vao cac phuong phap toan hoc va mot s ap dung
thue tién trong cac linh vuc nhan dang mau, xtr 1y tin hiéu va diéu khién.

EE564 XU LY SO TIN HIEU TIENG NOI VA ANH (Digital Processing of Speech and Image
Signal)

Tom tit cac phuong phap xtr 1y tin hiéu sd. Tinh chét co ban ciia 4m thanh va biéu dién tin hiéu tiéng néi;
Bién d6i Fourier trén khoang thoi gian ngan; md hinh du bao tuyén tinh; phén tich va tong hop tiéng noi.
Tin hiéu 2 chiéu (2D), hé théng 2D, bién dbi 2D. Biéu dién anh; tich chép 2 D va lgc anh; tach canh; ma
hoa tin hiéu va nén tiéng n6i. Nhap mon ly thuyét song con va ap dung vao nén anh.

EE565 KY THUAT SO VA THIET KE HE THONG NHUNG (Digital and Embedded Systems
Design)

Mbn hoc nay s& gidi thiéu cho sinh vién cic van dé lién quan ky thuat s6 va hé thong nhing. Nhitng kién
thirc vé& phin cing va phan mém hé thong nhing nhu hé théng xir 1y thoi gian thue duge dé cap. Su danh
gia va k¥ thuat kiém ching hé thong sb va hé théng nhung, k¥ thuat cho tmg dung anh xa dén co sd thyc
thi s& duogc trinh bay. Mén hoc ciing bao gdm nhirng k¥ thuat tdi uu cho hé théng s6 va hé théng nhiing.

EE565-L THIi NGHIEM KY THUAT SO VA THIET KE HE THONG NHUNG (Digital and
Embedded Systems Design Lab)

Mbn hoc cung cép kién thirc vé phan ctng hé thong nhiing, cong cu thiét ké thong qua viée str dung mo
phong ciing nhu thyc hanh thuc té déi voi cac bo phan thanh phan cua vi diéu khién nhu bd Timer,
Counter, diéu ché xung, 1/0, bién ddi tin hidu tuong ty / s6 (AD), truyén thong.

EE580 THIET BI Y SINH HQC (Bioinstrumentation)

Mbn hoc cung cap tong quan vé thiét bi y sinh hoc va céac (g dung ctia chung trén nhitng thiét bi thuc té.
Thong qua su két hop giira cac thi nghiém va bai tap trong 16p, sinh vién thiét ké, xay dung va kiém tra
cac thiét bi y sinh tir co ban dén ning cao. Mon hoc ciing cung cap kién thirc nén tang vé xir 1y tin hiéu va
mach dién trong thiét bi y sinh.

EE581 CAM BIEN VA THIET BI Y SINH HQC (Biomedical Sensors and Devices)

Mbn hoc bao gdm cac nguyén 1y nang cao, y tudng va hoat dong cua cic cam bién va thiét bi y sinh hoc;
Cac nguyén 1y va thiét bi thuc hién viéc do, bao gém nhiéu loai dién cuc va cam bién. Cac thiét bi chita
bénh nhu may diéu hoa nhip tim, may khir rung tim va céc thiét bi lip gia cling duoc gi6i thidu. Phan cubi
ciia mon hoc s& gidi thidu vé cac linh vuc mdi cua thiét bi té bao va phan tir va viée sit dung cong nghé
micro- va nano trong cac linh vuc cong ngh¢ sinh hoc nay.

EE581-L THUC HANH CAM BIEN VA THIET BI Y SINH HQC (Biomedical Sensors and Devices
Lab)

Mbn hoc nay gidi thiéu vé 1y thuyét va thuc hanh mot s6 cam bién va thiét bi y sinh. Mon hoc sé cung cap
k¥ thuat thiét ké mach dién tu cling nhu mot s6 hé théng cam bién hoan chinh. Noi dung hoc bao gém:
cac mach dién tir co ban, nguyén 1y vé d6 chinh xéc, xir 1y tin hi€u tuong tu, nguén cung cép, va cac mach
giao tiép cta cam bién. Trong mon thi nghiém nay, sinh vién ciing s& thyc hanh thiét ké mach in, chon
linh kién, xuét layout va lap rap ...

EE582 HE THONG PIEU KHIEN KY THUAT Y SINH (Bioengineering Control Systems)

Mbn hoc gidi thidu viée sir dung phan tich hé thdng tuyén tinh va cac k¥ thuat diéu khién trong linh vyc
ky thuat y sinh hoc. Khao sat cic hé thong nhidu dau vao dau ra, tuyén tinh thoi gian roi rac va lién tuc
trong linh vyc diéu khién. Tao co hdi cho sinh vién sir dung cac k¥ thudt phan tich hé théng dé nang cao



hiéu biét vé hé thdng sinh hoc va sir dung cac k¥ thuat diéu khién dé thiét ké hé thong diéu khién cho cac
thiét bi y té. Sr dung md phong trén may tinh dé hiéu tinh nhan qua cta hé théng, thyc hién phén tich do
nhay, va thyc hién cac cong cu diéu khién.

EE583 TUONG TAC PIEN TU VOI CAC MO SINH HQC (Electromagnetic Interaction with
Biological Tissues)

Mbn hoc bao gdm céc yéu cau ciia cong dong k¥ thuat ngay nay voi mdi quan tim vé song RF va siéu cao
tan trong y hoc. Cac kién thirc co ban vé dién tir, cac co ché sinh hoc cling dugc cung cép, bao gém su
xam nhap ciia RF vao md sinh hoc va hidu ung da, anh hudng phuc hdi trong vat liéu va trudng gan ciia
ang-ten. Mon hoc ciing cung cap nhitng anh hudng y hoc ctia co thé khi c6 sy twong tac voi song RF, bao
g6m hé than kinh, ndo, ty séng, té bao va mang, va cac anh hudng & cip do phan tir.

EE584 XU LY TIN HIEU Y SINH (Biomedical Signal Processing)

Mbn hoc nay s& tap trung giang day vé cac ky thuat xur 1y tin hiéu dung trong cac tmg dung Y Sinh. Thao
luan cac kién thirc cin ban vé tin hiéu va hé thong sb; cac k¥ thuat uwéc lwong phd cb dién trong d6 bao
gdm bién dbi Fourier rdi rac, periodogram va phuong phap Blackman-Tukey, phuong phap cepstrum.
Giang day cac bd loc thich nghi nhu phuong phap khir nhiéu thich nghi va do khong diém thich nghi;
thao luan cac phwong phap xir 1y tin hiéu hién dai nhu trung binh dich chuyén ty hdi quy (ARMA),
phuong phap Prony, mang no-ron va wavelet. Gidi thiéu va khao sat nhiéu vi du trong Y Sinh.

EE585 TRUONG, LUC VA DONG CHAY TRONG HE SINH HQC (Field, Force, and Flow in
Biological Systems)

Mon hoc nay gidi thi¢u cac dong luc cua dong dién, dong chét 16ng, va sy van chuyén vat chit, cung voi
ung dung cua chung trong rat nhiéu hé sinh hoc. Giang day cac cong cu toan hoc va ky thuét co ban st
dung trong sinh hoc va y hoc. Cac hién tugng dién dong hoc khac nhau s€ dugc léy lam vi du cho su lién
két ty nhién ciia cac dong huc hoa-dién-co. Gidi thidu cac ing dung bao gdm sy van chuyén vat chat trong
cac mo sinh hoc va xuyén qua cic mang té bao, su diéu khién té bao va phan tir sinh hoc, va vi chat long.



