PAI HOC THAI NGUYEN CONG HOA XA HQI CHU NGHIA VIET NAM

TRUONG PAI HQC KHOA HQOC Déc lap - Tu do - Hanh phiic

CHUONG TRINH PAO TAO TRINH PQ PAI HQC
(Ban hanh theo Quyét dinh séMUL/OD-DHKH, ngay( 3 /6/2025
cua Hiéu truéng Truong Pai hoc Khoa hoc, DHTN)

Tén chwong trinh dao tao bing tiéng Viét:  Cong nghé ban dan

Tén chwong trinh dao tao bang tiéng Anh:  Semiconductor Technology
Nganh dao tao: Vit 1y hoc Mai nganh: 7440102_TD
Trinh d§ dao tao: Dai hoc Loai hinh dao tao: Chinh quy

Vin bing t6t nghiép: Cir nhan Vat Iy

1. QUY PINH CHUNG
1.1. Thoi gian dao tao: 4 nam
1.2. Poi trgng tuyén sinh

Nguoi da tot nghiép Trung hoc pho thong hodc tuong duong
1.3. Thang diém, quy trinh dao tao, diéu kién tot nghiép

Theo Quy ché dao tao trinh d6 dai hoc hién hanh ciia B Gido duc va Dao tao.
2. MUC TIEU PAO TAO
2.1. Muc tiéu chung

Chuong trinh dao tao nganh Cong ngh¢ ban dan hudng dén viéc cung cip cho sinh
vién nhimg kién thirc nén tang vimg chic trong céc linh vuc lién quan dén k¥ thuat dién
tir, ban dan, vi mach va tin hoc, déng thot phat trién k¥ ning thuc hanh, kha nang lam viéc
nhom, nghién ctru va giai quyét vén d&. Muc tiéu cudi cung la dao tao ra nhiing cir nhan ¢6
kha ning thiét ké, ché tao va van hanh cac hé thf)ng vi mach, thiét bi ban dan, dap ung yéu
cAu phat trién cong nghé cia xa hi.
2.2. Muc tiéu cu thé
2.2.1. Kién thirc

CO1: Cung cép cho sinh vién hidu biét vitng chic vé vat liéu ban din, nguyén ly
hoat dong va cac quy trinh ché tao thiét bi ban dan hién dai. Két qua mong doi: Sinh vién
nim vimg kién thirc co ban va chuyén sau vé dién tir ban din, cac hién tugng vit Iy —hoa
hoc lién quan, ciing nhu xu huéng cong nghé tién tién trong san xuit va kiém soat chét

lugng san phdm béan dan.



CO2: Phat trién kha nang thiét ké, mé phong, san xuat va kiém thir céc linh kién,
thiét bi va hé théng ban din bang cach dp dung cac cong cu phfm mém chuyén mén va cac
thiét bi hién dai. Két qua mong doi: Sinh vién ¢6 thé dp dung kién thic da hoc vao thuc
tién; thuc hién thanh coéng céac du an, nghién ciru thue nghiém va phan tich s6 ligu ky thut
dé giai quyét cac bai toan trong nganh cong nghiép ban dan.

2.2.2. Ky ning

CO3: Rén luyén kha nang tu hoc tdp. chu dong tim kiém thong tin, cap nhat cong
nghé mai va ap dung vao qua trinh nghién clru, phat trién san pham trong linh vyc ban dan.
Sinh vién thé hién dugc su chu dong, sang tao va khé nang tu hoan thién kién thire, k¥ ning
qua cac du 4n nghién ciru, thuc tap va cac hoat dong tu hoc, tir do phat trién nang luc hoc
tap sudt doi.
2.2.3.Murc tw chu va trach nhiém

CO4: Reén luyén phdm chit dao dirc, tinh than trach nhiém voi cong viée, y thirc
phuc vu cong dong va phat trién bén viing, cling nhu kha nang lam viéc nhém va giao tiép
hiéu qua trong méi truong da nganh. Sinh vién phat huy tinh than ky luat, dao dac nghé
nghiép, biét tr chiu trach nhiém vé cong viéc dugc giao va thé hién cam két phat trién ning
luce ca nhan ciing nhu dong gop vao su phat trién ctia nganh va xa hoi.

3. VI TRI VIEC LAM SAU KHI TOT NGHIEP
Sau khi tdt nghiép, nguoi hoc co nhiéu co hoi lam viée va hoc tdp tai cac linh vuc

khac nhau:
* K§ su thiét ké vi mach (IC Design Engineer)

- Lam viéc tai cac cong ty thiét ké chip, vi xr Iy (ASIC, SoC).
- C6 thé dam nhan thiét ké logic, layout, md phong tin hiéu.

* K§ su cong nghé ban dan (Process Engineer)

- Lam trong day chuyén ché tao wafer tai cac nha may ban dan.

- Thuc hién kiém soét va tbi wu quy trinh san xuét nhu lithography, etching, doping...
* K§ su dong goi vi mach (Packaging Engineer)

- Thiét ké va trién khai cac phuong 4n dong géi vi mach (BGA, QFN, 3D IC...).
- Lam viéc tai cac nha may déng goéi nhu ASE, Amkor, JCET...

* Ky su kiém thtr vi mach (Test Engineer)

- Xay dung, van hanh hé théng kiém thir chirc nang va do on dinh cua IC.
- K¥ su phat trién san pham (Product Development Engineer)



- Phdi hop nghién ciru, phat trién san pham ban din tir y tudng dén san xuit hang
loat.

* Ky su R&D vé vat liéu ban dan va vét liéu nano
- Lam viéc tai cac vién nghién ciru, phong thi nghiém vé vt liéu tién tién, MEMS,
vat liéu 2D nhu graphene.

* Ky su hé thng nhung (Embedded Systems Engineer)
- Tich hgp phén cimg va phan mém cho cic tng dung IoT, dién tir tiéu ding, thiét bi
thong minh.
- Chuyén vién k¥ thuat tai cac tap doan dién tir da quéc gia: TSMC, MediaTek, ASE,
Foxconn, Pegatron, Intel, Samsung Electronics...
- Sinh vién hoc xong ciing c6 thé tiép tuc hoc néng cao Ién bac thac si, tién si trong
céc co sO nghién ctru dao tao ¢ trong nudc va qudc té..

4. CHUAN PAU RA VA THANG TRINH PQ NANG LUC

4.1. Chuén diu ra

— 2 A Tl'illh d@ m
Ky hiéu Chuan dau ra S :
nang luc :
. ot SON
1. Kién thire I H(
o Trinh bay dugc cac nguyén ly co ban vé vit 1y, hoa hoc, toan hoc 2 AL
{mg dung trong linh vuc ky thuét dién tir va ban dan. THA
Phan tich va giai thich dugc cac quy trinh cong ngh¢ san xudt linh
PLO2 5

kién va vi mach béan dan.

Ung dung dugc kién thirc chuyén nganh dé thiét ké mach dién tu,

: 4
S hé thong vi mach va vi xu ly.

Panh gia dugc anh hudng cua cong nghé ban dan dén céc linh vuc

g " : 4
e ing dung thuc t& nhu vién thong, may tinh, cdm bien, y sinh...

Tich hop cac kién thirc lién nganh (dién tu, vét liéu, l4p trinh

PLO5 | nhung...) dé dé xudt giai phap cong nghé maéi hodc cai tién quy 4
trinh.
2. K¥ ning

Véan dung dugce céc cdng cu phan mém ky thuat (Cadence,

PLO6 | ~oMSOL. MATLAB...) trong thiét ké va mé phong mach.




Thuc hién duoc cac thao tac thuc nghiém: do, kiém tra, 1ap rap, xiur
PLOT | 14 vimach, va-vén hanh thiét bi bin dén.

Phan tich dugc dir liéu k¥ thuat, két qua do va dua ra két luan ky
ELE0 thuat chinh xac.

Giao tiép hiéu qua bang tiéng Viét va tiéng Anh trong mdi truong
s hoc thuat va ky thuat.

Lam viéc doc lap va phéi hgp nhom dé giai quyét cée du dn nghién
PLO10 | 4 2

ctru hodc ing dung thuec té.

2. Mirc tu chi va trach nhiém

Co6 y thire hoc tap sudt doi, chi dong cap nhat kién thirc cong nghé
PLOI11 =

mai.

¥l Tuan thu chuin muc dao dirc nghé nghiép, y thirc trach nhiém

PLOI12 3 ouc -

trong cong viéc chuyén mon.

Thich nghi véi méi truong lam viée trong nude va quoc té; san
P sang dam nhiém céc vai tro ky thudt va quan ly.

Phat trién tinh thin khoi nghiép, sang tao, va dan dit nhém lam
PLO14 | ., ; o 5

viéc trong cac du an cong nghé cao.

4.2. Thang trinh d6 niang luc

Trinh d ning luc (TDNL) M ti ngin

TDNL<1.0

Co ban

Nhé: Nguoi hoc ghi nhé lai duoc cac kién thirc
bang viéc dua ra cac dinh nghia, liét ké, nhén dién,
xac dinh

1.0 <TDNL <2.0

2.0<TBNL <3.0

Pat yéu cau

Hiéu: Nguoi hoc tu giai thich, phan loai, minh hoa,
suy ludn dugc kién thire tir cac tai li€u.

Ap dung: Ngudi hoc thuc hién/ap dung kién thirc
dé thuc hién cac quy trinh phén tich trén cac dbi
twong cu thé.

3.0 <TBNL <4.0

4.0 <TBNL <5.0

Thanh thao

Phan tich: Nguoi hoc phan tich, so sénh, tong hop
dé c6 thé xay dung nhirng quy trinh phan tich trén
cac doi tugng moi.

Daénh gia: Nguoi hoc ¢6 kha nang danh gia, kiém
ching céc quy trinh, phuong phap phén tich cu thé
trén cic dbi tugng cu thé.




Sang tao: Nguoi hoc dé xuét, phat trién cac phuong

< A -
30 < TENL=0N Rt phap. k¥ nang phan tich méi cho hiéu qua cao hon.

5. KHOI LUQNG KIEN THUC TOAN KHOA: 135 tin chi (Khong bao gom khéi kién
thire Gido duc thé chét va Gido duc qubc phong - an ninh).

6. PHAN BO KHOI LUQONG KIEN THUC TOAN KHOA

it S tin chi Téng s6 tin S6 tin chi Sé tin chi

01 dun 2 .

' - (%) chi bat budc tu chon
Khoi kién thire chung 17,04 23 0 0
Kién thirc co' sé 20,00 37 0 0
Khbi kién thirc chuyén nganh | 44,44 60 44 18
Khéi kién thirc co sé nganh 36 27 09
Khéi kién thirc c6t 16i nganh 24 15 09
Khéi kién thirc bo trg 8,88 12 06 06
Khéi kién thirc thye tap va tot | 9,62 13 13 0
nghiép
Téng 100 135

7. NQI DUNG CHUONG TRINH

Hoc
Loai gio phén tién
STT | MaHP | Tén hoc phan So TC (LT-HDTL/ guyét;
TL/TH-TN/ ot
TH) truoc
1 Khéi kién thirc chung 23
1.1 | Ly luin chinh tri 11
1.1.1 | MLP131 | Triét hoc Méc - Lénin 3| 45/0/0/90
(12 | N [T shink i ah - 2 [300/0/60 | MLPI31
Lénin
1.1.3 | SCSI121 | Chu nghia xa hoi khoahoec | 2 | 30/0/0/60




Hoc
. 3 Loai gio phan tién
STT |MaHP | Tén hoc phan So TC (LT-HDTL/ quyeét;
TL/TH-TN/ | hec
TH) truoc

114 |veppy |1 Dangoong e 2 | 30/0/0/60

Viét Nam
1.1.5 | HCMI121 | Tu tuéng H6 Chi Minh 2 | 30/0/0/60 MPE121
1.2 Ngoai ngir, khoa hoc tw nhién, xa hoi 12
1.2.1 |ENGI141 | Tiénganh I 4 | 60/0/0/120
1.2.2 |ENGI31 | Tiéng anh 2 3 | 45/0/0/90 ENG141
1.2.3 | ENGI31 | Tiénganh 3 3 | 45/0/0/90 ENGI131
124 |BLWI121 | Phap luat dai cuong 2 |30/0/0/60
1.2.5 |PHE131 | Gido duc thé chat ] 30 tiét
1.2.6 |PHEI32 | Gido duc thé chat II 30 tiét
12.7 | PHE133 | Gido duc thé chat 111 30 tiét
12.8 MIE Qlao duc quoc phong - an

ninh

2 Khéi kién thirc co so 27

Giai tich 1
2.1 ANA131 3 | 45/0/0/90

Calculus (1)

Vit ly 1
22 |PHYI131 ‘ 3 | 45/0/0/90

Physics (1)

Nhép mon tri tué nhan tao
2.3 IATI2] Introduction to Artificial 3 45/0/0/90

Intelligence

Nhéap mon khoa hoc may
24 |ICO131 |tinh 3 | 30/0/30/90

Concept of Computer




Hoc
‘ : Loai gio | phén tién
STT Ma HP Tén hoc phan So TC (LT-HDTL/ quyét;
' TL/TH-TN/ | hee
TH) truoc
Giai tich 2
2.5 ANA132 3 45/0/0/90
Calculus (II)
Vitly 11
2.6 PHY 132 3 45/0/0/90
Physics (II)
Thuc hanh Vat ly
2.7 PHL111 ] 3 0/0/90/90
Physics Lab (I, II)
Mach dién [
8 ERLA Electronic Circuits (1) 3 i
29 |ppmisy |ThetkElgptrsh 3 | 45/0/0/90
Programming Design
3 Khéi kién thirc chuyén nganh 60
3.1 Kién thirc co sé' nganh 36
Phan bt bujc 27
Toan ing dung cho k¥
= thuat [
i RN Engineering Mathematics ’ A0
(M
Thiét ké dién tir sb
3.1.2 DID231 Digital Logic Design 3 45/0/0/90
313 | ELE231 | K thudtdientrl 3| 45/0/0/90
Electronics (1)
314 | BLMg3; |Riéntihecl 3| 45000190
Electromagnetics (1)
TERE " e mma 3 | 45/0/0/90
Electronics (II)
Thuc hanh dién tir
3.1.6 ECL231 | Electronic Circuits Lab (I, 3 0/0/90/90

1))




STT

Tén hoc phén

Loai gio
(LT-HDTL/

TL/TH-TN/
TH)

Hoc

phan tién
quyét;
hoc
trudce

31.7

PSD231

Vit ly va linh kién ban dan
Introduction
Semiconductor Devices

45/0/0/90

3.1.8

MPL231

Nguyén ly va thuc hanh vi
xu ly

Microprocessor Principles
and Laboratory

30/0/30/90

SMT231

Nhéap mon cong nghé ché
tao ban dan

Introduction to
Semiconductor
Manufacturing
Technology

45/0/0/90

Phin tu chon (chon 9

10)

9/42

3.1.10

E1L.C232

Mach dién 11
Electronic Circuits (II)

45/0/0/90

3111

GEC231

Hoa hoc dai cuong
General Chemistry

45/0/0/90

3.1.12

PRS131

Xéc suat thong ké
Probability statistics

45/0/0/90

3113

IMS331

Nhép mon khoa hoc Vit
liéu *

Introduction to Materials
Science

45/0/0/90

3.1.14

SSP231

vat ly chat ran ¥
Solid state Physics

45/0/0/90

) £

ENM232

Toan tng dung cho k¥
thuat 11
Engineering Mathematics

(I

45/0/0/90

3.1.16

ELM232

Dién tir hoc 11
Electromagnetics (11)

45/0/0/90




Hoc
‘ : Loai gio | phén tién
STT | MaHP Tén hoc phan S6 TC (LT-HDTL/ quyét;
TL/TH-TN/ | hec
TH) truoc
3.1.17 Vit ly hién dai 45/0/0/90
MEREH Modern Physics -
3.1.18 ELW231 Song dién tur . 3 45/0/0/90
Electromagnetic Waves
3.1.19 Co hoc chat 1ong 45/0/0/90
e Fluid Mechanics >
3.1.20 Thyc hanh thiét ké dién ti 0/0/9¢/90
O
e Digital System Design and 2
Lab
3.1 Kién trac may tinh 45/0/0/90
CEa Computer Architecture 9
3.1.22 Hoa hoc xanh * 45/0/0/90
GCH331 | Environmental and Green 3
Chemistry
1123 Vit 1y Plasma va ung dung 45/0/0/90
PPA331 | Plasma Physics and 3
Applications
A ; 24
3.2 Khoi kién thirc cot 16i nganh
3.2.1. Module 1: Céng nghé déng gdi va kiém 24
thir linh kién ban dan
Bit bujc (15 TC) 15
Cong nghé dong goi dién
tir ban din
b B Semiconductor Electronic . 006
Packaging Technology
Thuc hanh dong goi linh
32.12 | psp33) | Kiénbandan 3| 0/0/90/90

Practice on Semiconductor
Packaging




10

Hoc
i g Loai gio phﬁl} tién
STT Ma HP Tén hoc phan So TC (LT-HPTL/ quyet;
TL/TH-TN/ | hee
TH) trwoc
Khao sat linh kién ban din
Electrical
32.13 ESD331 A W 3 30/0/30/90
Semiconductor Devices
Nhép mén Kiém thir chip
ban dan
3.2.14 ICT331 Iskadsetion to Intoguiiod 3 45/0/0/90
Circuit Testing
Do ludong va kiém thir chip
ban dan
3.2.1.5 | SEM331 ) 3 30/0/30/90
Semiconductor
Measurements
Tu chon (chon 9 TC) 9
Linh kién quang dién tir va
3.2.1.6 | OPD331 | quang tu 3 45/0/0/90
Optoelectronics Devices *
Nhéap moén thiét ké VLSI *
3217 IVD331 | Introduction to VLSI 3 45/0/0/90
Design
Quy trinh phong sach va
phong ngira nguy co hoa
chat *
32.1.8 | CCP331 3 45/0/0/90
Cleanroom Processes and
Chemical Hazards
Prevention
Thiét ké b tri mach tich
hop
3.2.19 ICD331 Integrated Circuit Layout : 45/0/0/90
Design
Thiét ké lap trinh Verilog
3.2.1.10 | VPD431 | Verilog Programming 3 45/0/0/90

Design
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Hoc
i : Loai gio phan tién
STT |MaHP | Tén hoc phan So TC (LT-HDTL/ quyeéet;
TL/TH-TN/ | Bee.
TH) truoc
Thiét ké FPGA/CPLD
32.1.11 | FECP43l FPGA/CPLD Design 3 45/0/0/90
Thiét ké mach tich hop s6
3.2.1.12 | DID431 | Digital Integrated Circuit 3 45/0/0/90
Design
32.1.13 | NAD43p |Linh kién dién tir nano 3| 45/0/0/90
Nanoelectronic Devices
Dién tir cong suét
3.2.1.14 | POD431 : 3 45/0/0/90
Power Devices
Thiét ké mach tich hop
tuong tu
3.2.1.15 | AID431 Analog Integrated Circuit 3 45/0/0/90
Design
3.2.2. Module 2: Céng nghé vit liéu ban din 24
Biit buéc 15
3291 TFE331 ?(37. thuat mang mong 3 45/0/0/90
I'hin film engineering
5901 Cam bién va Thiét bi Do 45/0/0/90
luong
SEI331 Sensors and 2
Instrumentations
3223 Vit liéu nano va Cong 45/0/0/90
NNE331 nghé ché ta_o nano 3
Nanomaterials and
Nanofabrication
3.2.2.4 Tinh chét dién cua vat lidu 45/0/0/90
EPM331 | Electronic Properties of 3
Materials
3228 SPP331 Thuc_ tap chuyen deé 3 0/0/90/90
Special practice
Tw chon 9
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STT

Tén hoc phin

S6 TC

Loai gio
(LT-HDTL/

TL/TH-TN/
TH)

Hoc
phan tién
quyét;
hoc
trudc

3226

MAS331

Cac phuong phéap phén
tich tinh chat va cau tric
vat liéu *

Methods of analyzing
material properties and
structures

30/0/60/120

3.22.7

OPD331

Linh ki¢n quang dién tor va
quang tr
Optoelectronics Devices *

45/0/0/90

3228

PCD331

Linh kién ban dan chuyén
d6i nang lugng

Power Conversion
Semiconductor Devices

45/0/0/90

32329

NEC331

Cong nghé nano trong
chuyén doi nang lugng **
Nanotechnology for
energy conversion

45/0/0/90

32210

SSL331

Dién tir thé rin
Solid state Electronics

45/0/0/90

32211

IDL331

Nhédp mon Hoc sau
Introduction to Deep
Learning

45/0/0/90

322.12

IFD331

Nhédp mon Man hinh
phing

Introduction to Flat Panel
Displays

45/0/0/90

3.22.13

SOE431

Quang dién tir ban dan
Semiconductor
Optoelectronics

45/0/0/90

32.2.14

NAD431

Linh kién dién tir nano
Nanoelectronic Devices

45/0/0/90




B

STT

Tén hoc phan

S6 TC

Loai gio
(LT-HDTL/

TL/TH-TN/
TH)

Hoc

phan tién
quyét;
hoc
trudc

32.2.15

SME431

Thi nghiém do ludng chat
ban dan

Semiconductor
Measurement Experiments

45/0/0/90

32216

ISE431

Nhédp mon K§ thudt do tin
cdy ban dan

Introduction to
Semiconductor Reliability
Engineering

45/0/0/90

4

Khéi kién thire bé trg

12

4.1 Bdt budc

4.1.1

INM431

Quan tri hoc
Introduction to
Management

45/0/0/90

EPS431

K¥ nang viét va thuyét
trinh bang tiéng Anh
English Writing and
Presentation Skills

45/0/0/90

4.2 Tu cho

n

4.2.1

PMS431

K9 nang quan ly du an *
Project Management Skills

45/0/0/90

4.2.2

SICE431

Y tudng, sang tao va khoi
nghiép

Ideas, Creativity and
Entrepreneurship *

45/0/0/90

4.2.3

CTS431

K¥ nang tu duy sang tao
va phan bién

Creativity and Critical
Thinking Skills

45/0/0/90

N
H0

LY H

—
TR

-
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Hoc
Loai gio phan tién
STT Ma HP Tén hoc phan So TC (LT-HDTL/ quyét;
TL/TH-TN/ | hee,
TH) truoc
4.2.4 K¥ nang lanh dao va quan 45/0/0/90
ly
L Leadership and .
management skills
Khéi kién thirc thye tap va tot
5 L e 13
nghiép
Khéi kién thirc thye tap 6
5.1 oAy | Thue thp doanb.nghiép 6 | 0/0/180/180
Corporate Internship
Khéa lugn tot nghiép 7
5.2 Chuyén dé tot nghiép 1:
Graduation thesis 1:
GRT441 Nang luqng xanh va vit 4
liéu tién tién
5.3 Chuyén dé t6t nghiép 2:
GRT431 | Graduation thesis 2: 9
Dién tir cong nghiép
Ghi chi: sinh vién chon 1
L trong 2 Module voi 24 tin
Tong cong 135

chi

W\ S 3 =4 sy
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8. KE HOACH GIANG DAY TUNG KY

Hoc ky 1
Loai gio =
Ma hoc . . Hoe phiin
TT : TEN HOC PHAN s Tc | (LT-HDTL/ | tian quyét;
phan TL/TH-TN/ | poc trade
TH) i
1 | ENGI141 | Tiéng Anh 1 4 | 60/0/0/120
Giai tich 1
2 |ANAI3L | ooius 0) 3| 45/0/0/90
Nhap mon khoa hoc may
3 ICO131 | tinh 3 |30/0/30/90
Concept of Computer
4 | MLP131 | Triét hoc Méc - Lénin 3| 45/0/0/90
Vit ly 45/0/0/90
5 | PHY131 Physics (1) 3
Nhéap mon tri tu€¢ nhén tao
6 IAI131 Introduction to Artificial 3 45/0/0/90
Intelligence
7 | PHE131 | Gido duc thé chat 1
TONG 19
Hoc ky 2
Loai gio .
Ma hoc A : ; Fas wan
i 5 g ) TEN HOC PHAN sé Tc | LT-HDTL/ | tian quyét;
phan TL/TH-TN/ | poe truée
TH) :
1 | ENG131 | Tiéng Anh 2 3| 45/0/0/90 ENG141
Giai tich 2 45/0/0/90
2 | ANALSS | ootoulus (1) ’
Vit Iy 11 45/0/0/90
> PR Physics (I1) 3
Thuc hanh Vit 1y 0/0/90/90
4 | PHLIL | pposics Lab (1, 1) ?




