
DAI HOC THAI NGUYEN coNG HOA XA HQr CH0 NGHIA VrET NAM
DQc lip - Tu do - H4nh phricTRTIONG DAI HQC KHOA HOC

so: fPtzqo-orrn Thdi NguyAn, ngdy Jhhting 5 ndm 2024

QUYETDINH
vo viQc ban hhnh chuong trinh dio t?o c6ng nghQ b6n din trinh tlQ tl4i hgc hQ chfnh

quy thuQc nglnh Vgt If cria Trudng D4i hgc Khoa hgc

HIEU TRTIONG TRTIONG DAI HOC KHOA HQC

Cdn ct Quy& dlnh sA tOOttgO-rcg ngdy 23/t2/2008 ct)a Thi ttrhng Chinh phi vi
viAc thdnh ldp Trudng Dai hoc Khoa hoc trvc thu6c Dai hpc Thdi NguyAn;

Cdn ct Nghi quyAt tii SO/Ng-UOffOUfU ngdy 29/j/2021 cila H6i ding tudng
Trrdng Dqi hoc Khoa hoc vi vi€c ban hdnh Quy cho tii chttc vd hoat d6ng cia Trrdng Eqi
hoc Khoa hoc;

Cdn c* Quyat dinh sii zszs/go-oarw ngdy 09/6/2023 cia Gidm diic Dqi hoc Thdi
Nguyan ban hdnh Quy dinh phdt tian chuong trinh ddo tao cdc trinh dQ cila gido d4c dqi
hoc cia Dai hoc Thdi NguyAn;

Cdn cir Quy€t dinn sii SSOtgO-OnfA ngdy 28/02/2024 cia HiAu *udng Trudng Dai
hoc Khoa hpc vi vi6c ban hdnh chmtng trinh ddo tqo trinh tl6 doi hpc h€ chinh quy ngdnh
C6ng nghQ bdn ddn, md ngdnh Thi diAm cia Trudng Egi hpc Khoa h7c;

Cdn ctr BiAn bdn hpp ngay 12/3/2024 cila H6i dong xdr duyqt di dn md ngdnh trinh
do dqi hpc hA chinh quy cia Trrdng Dai hoc Khoa hoc (ngdnh C6ng nghQ bdn ddn, chuyAn,:ngdnh: Cdng nghe bdn dan),

Theo di nghi cila Trwdng phdng Ddo tqo.

QUYETDINH:
Ei6u l. Ban hdnh chucrng trinh tldo tao C6ng nghd brin din trinh d6 dai hqc h€ chinh

quy thuQc ngdnh Vit ly cria Truong Dai hgc Khoa hoc (c6 khung chuong trinh ddo tqo kim
theo) vd dua vdo sri dung tir kh6a tuy€n sinh nf,m hqc 2024-2025.

Eiiju 2. quyet Ainn ndy c6 hiQu lsc k€ tti nCey ky vd thay th6 euy6t dlnh s6 :SlZqO-
DHKH ngdy 2810212024 cta Hi€u tru&ng Trudng D4i hgc Khoa hoc v€ vi6c ban hdnh
chuong trinh <Ido tao trinh d6 d4i hoc h€ chinh quy ngdnh C6ng nghQ brtu dhn, mE nginh
Thi <Ii6m cria Trudng D4i hqc Khoa hoc.

Di6u 3. C6c 6ng @e) Truong phdng Edo tao, Trudng c6c don vi vd c6 nhAn c6 li6n
quan chiu trrich nhi6m thi hanh Quyiit dinhnity./ff-

Noi nhQn: U TRTIdNG
R G

- BGH (de b/c);
- Nhu Di6u 3 (t4r);
- QLVB;
- Lm: VT, DT (05) a

TRUdNG
DAI HO

KHOA HW
Th6 chinh



DAI IIOC THAI NGUYEN

TRIIONG DAI HQC KHOA HOC

CONG HoA xA HOI CHU NGHIA VIET NAM
DQc lfp - Tu'do - H4nh phric

CHU,ONG TRiNH DAO TAO TRiNH DQ DAI HQC
(Ban hdnh kim rheo Quyat dinh sii f(l- \?O-OAXA, ngay;tl tStZOZl

c a Hi€u lruong Truimg Dai hoc Khoa hoc, DHTN)

TGn chuong trinh dio t4o bing ti6ng ViQt: C6ng ngh€ brin d6n

TGn chuong trinh ddo t4o bing ti5ng Anh: Semiconductor technology

I. TH6NG TIN CHUNG

Chuong trinh aliro t4o: C6ng nghQ b6n d5n Mi nghnh: 7440102

HQ tlno t4o: Chinh quy Thcri gian dio t4o: 4 nIm

Danh hiQu tiit nghigp: ft! su, ct nhdn, thac si, titin si): Cri nhin V{t l!
Ng6n ngit tlio t4o: Ti6ng Vi€t

Dnn vi rliro t4o: Vi6n Khoa hoc vd C6ng ngh6, Trucrng Dai hgc Khoa hgc DHTN

2. MUC TTtUDAO TAO

2.1. Mgc ti6u chung

Chucrng trinh dio tao C6ng nghQ brin dAn trinh dQ dai hqc nhim trang bi cho sinh

vi6n diy dt nhtng ki6n thr?c vi ki ning cAn thi6t vC v{t ly, to6n hgc, rti-6n tu, tin hgc.. . tl{c

bi6t ld c6c ki6n thric chuy€n s6u cta nginh c6ng nghQ brin d5n, vrit liQu nano ti6n ti6n vd vi

mach di6n tir; c6 k! ning thuc hdnh ngh6 nghiQp, c6 khi ndng hqc t{p su6t doi, khi ning

s6ng tao, khi nhng ldm viQc nh6m vd trrich nhi€m ngh6 nghiQp, thich ring vdi m6i trudng

ldm viQc; c6 k! ning giao tiiip t6t, sri dung ngoai ngt chuyOn m6n thdnh th4o, c6 il4o rfi?c

ngh€ nghi$p vd tinh chuyOn nghidp cao, ttrip ring tiSt nhu cdu ph6t tri6n kinh tii cfra tl6t nu6c

trong thdi kj,c6ng nghiQp 4.0.

2.2. Mgc ti6u cB th6

MTl: C6 ki6n thric co bin vd khoa hgc tg nhi€n, xi hQi, chinh tri, c6ng nghQ th6ng tin

vAr ngoAi ngt; C6 ki6n thric thqc t6, ki6n thuc ly thuyiit sau, rQng d mric dQ ldm chi kir5n

thric vti Fnh ruc c6ng nghQ v{t liQu bdn dln vd vi diQn tri.

MT2: C6 kI ning phin biQn, phdn tich, t6ng hqp vd d6nh gi6 dt liQu khoa hqc, thi6t

k6, m6 ph6ng vd tinh to6n, c6 k! nlng ptrO tii5n vi truyiin b6 tri thric; c6 phucmg phrip
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nghien ctu khoa hoc, c6 ndng luc tu hoc vir khi ndng hgc tip su6t drri trong nghi€n criu.
.: . " i . ..

phiit trien vir san xuiit cdc linh kien dien lu vd vi dien tu.

MT3: C6 khi ndng dAn dit, huong din ngudi kh6c thyc hiQn nhi6m vp; c6 kh6 ndng

drinh gi6, cdi ti6n d6 nAng cAp hiQu quri c6ng tdc; c6 kh6 ndng thi6t lap, vdn hAnh. ki6m thri

vd d6ng g6i linh ki€n brin din; co ky ndng thuc hdnh vd ldm vi6c tr€n ciic dg rin thr,rc 16

trong phdng thi nghiQm vd c6rc co sd sin xu6t; c6 k! nhng nghi€n criu, giii quy6t, dd xu6t

dua ra cilc gi6i ph6p ndng c6p, khic phpc ciic su c5 li6n quan it6n hQ thting vi mach, mach

diQn tri vd ch6 tao c6ng nghQ vqt liQu brin din vd linh kiQn b6n dAn, v4t li€u nano.

MT4: C6 ph6m ch6t dao dric t6t, li6m chinh vd trrich nhiQm nghd nghi€p trong cric tinh

hu6ng vir giAi phep k! thu4t; C6 ]i thuc, tu ren luy€n ndng cao phAm ch6t chinh tr!; C6 kha

ndng tu hoc. tu tim tdi, s6ng tao. hudng tdi c6 khi ndng ldm viQc dQc ldp vd ldm viec nh6m:

c6 khi ndng qudn tri, quin li vir tu duy khdi nghiQp.

3. CHUAN OAU VAO
* Xit ruydn thdng vd du'bi dqi hoc

a) X6t tuy6n thing theo Quy ch6 tuyen sinh hiQn hinh cta B0 GDDT.

b) Uu ti6n xdt tuy6n thing ciic hgc sinh da t6t nghiQp THPT lA m6t trong c6c d6i tuong

sau vdo ngdnh pht hqp

- I{gc sinh eic Truimg Chuy&t;

- Hoc sinh hoc tai cdc trudng'IHPT c6 k6t quA hqc tQp 3 ndm l6p 10, lop 11, lcrp 12 d4t

hoc luc gi6i;

- Hoc sinh la thdnh vi6n cria dQi tuytin thi hoc sinh gi6i c6p thdnh phti, c5p tinh, c6p
:.i,,

quoc gia tdt cd cdc m6n vd hoc sinh dat giai kj' thi Khoa hqc k! thuit ciic cdp.

- Hoc sinh c6 chring chi qu6c t6 m6t trong c6c ngoai ngt: Ti6ng Anh, ti6ng Trung, ti6ng

Hdn, ti6ng Dric... tuong <tuong bQc 3 theo khung ndng lqc ngoqi ngt 6 blc dirnh cho ngurii

Viur Nam (Ban hdnh kdm theo'fh6ng tu stl OllZOt+ltt-BGDDT ngiry 24 thdng 0l ndm

2014 ciaBQ truong B0 GDDT).

* Td hqp m6n xdt tuy€n;

- A00: Todn, V{t ly, H6a hqc

- A0l: Toiin. V{t I1i. Ti6ng Anh

- D07: Todn, Hoa hoc, Ti6ng Anh

- C0l: To6n, Ngt vdn, Vdt li

:l
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* Diii firgng &{ thi:

- Thi sinh da tdt nghiQp THPT (theo hinh thric girio duc chinh quy ho4c girio dqc thudng

xuy6n) hodc da t6t nghiQp trung c6p, sau d6y gqi chung la t6t nghiep trung hqc; Ngudi t6t

nghiQp trung c5p da hgc vir duo. c c6ng nhfn hoirn thinh c6c m6n vln h6a trong chucmg trinh

girio duc TIIPT theo quy dinh cta BQ GDDT. Thi sinh da ti5t nghiQp THPT cta nudc ngodi tfuo. c

c6ng nhan trinh tlg tuong duong.

- C6 dt sric kho6 d6 h'c tap theo quy tlinh hi€n hdnh. D6i vdi ngudi khuyiit t{t dugc c6p

c6 thAm quydn c6ng nhan bi d! d4ng, di tflt, suy gidm kh6 n[ng tU lgc trong sinh ho4t vd hgc

t4p thi HiQu trudng xem xdt, quy6t itinh cho dg tuytin vdro c6c nganh hqc phir ho,p vdi tinh

trpng sric kho6.

4. CHUAN DAU RA VA THANG TRiNH DQ NANG LI,. C

* Didm m*c itQ yAu c,iu theo lhang ndng htrc Bloom Taxonomy (Anderson, L.14., & Krathwohl,

D.R. 2001): Kidn thic (t -6), K! ndng (1'5), Mric ndng ltrc tg chti vd trdch nhi1m (1-5)
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ning
Chu6n dAu raKy hiQu

Kiiln thri.cI

3
khoa hoc xi hQi, khoa hoc tu nhi€n, chinh tri, c6ng nghQ th6ng

tin, ngoai ngt nhim drip ung viQc tii5p thu c6c ki6n thric chuydn

m6n vh khi nlng hgc tfp 0 trinh dQ cao hon.

thrirc co bin trongC6 hi€u biet ve kha ndng sit dung c6c ki

PLOI

)

Vin dpng c6c ki6n thric chuy€n m6n trong nghiCn criu, phrit

tri6n vd ti6n hAnh thi nghiQm, t6ng hqp, <16nh gi6 vd phdn tich si5

liQu vd dua ra c6c k6t lufn, d6 xu6t cric gi6i ph6p c6ng nghQ dip

ung nhu cdu cdng viQc trong linh vuc c6ng nghQ vft liQu vd linh

kiQn b6n d5n, quang diEn tu vd vi diQn tri.

?LO2

4

Nim dugc c6c ki6n thuc co bin vir chuy6n sau a6 *ri6t te fy
thuit, mO ph6ng, xiy dpg vd thri nghiQm c6c vi mach di€n tu

s6 vd tuong \r theo c6c th6ng s6 ky thuat nh6t dinh; nghi€n criu

vd ch6 t4o vit liQu, linh kiQn brin dhn vd thi6t ki5 lip trinh cho ky

thuat vi rliQn tt.

PLO3

5
C6 ki6n thric chuy€n sdu dti nhfln fi6t, ttri6t lQp, vfn hdnh, bio

du0ng, ki6m thri vir d6ng g6i c6c linh kiQn b6n dan, thir5t bi diQn

tri trong linh rrrc sin xudLt

PLO4
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2 K! ning

4

C6 khi ndng thuc hdnh, thUc hiQn cric thi nghiQm vd phdn tich

df li€u dd d6nh gi6 hiQu su6t vd chAt luong cta cdc thdnh phdn

bdn din; c6 khi ndng phan tich, tdng hqp vd gi6i quytit vAn dA

k! thuAt m6t cSch logic, s6ng tao;

PLO5

5

C6 khi nhng nghi€n criu, ch€ tao vit liQu vd linh kiQn

ild xu6t dua ra c6c gini phdp ndng cAp, kh6c phuc c6c su cO li€n

quan il6n hQ thdng vi m4ch vir m4ch <tiQn tri.

brin d5n;

PLO6

4

kiQn brin d5n, vi m4ch di$n tri sr? dgng c6c c6ng cu vir ng6n ngt

nhu Verilog, VHDL hoqc crlc c6ng cu m6 ph6ng khic tl6 gi6i

thich cric k6t qun thgc nghiQm hoac dg dorin c6c c5u trric, tinh

ch6t mdi cta vat li€u, linh kiQn diQn tri vd cii tiain que trinh san

xu6t.

C6 khA ndng thi vAt lieu va linhk6. tinh to6n vir m6 ph6ng v

PLOT

)vd tl6ng g6i cric linh kiQn bdn din, thitlt bi diQn tri trong linh vgc

sin xuit.

thirl4p, vQn hdnh, bAo dudng, kiC6 kh6 nhng nhfln bi t, thier

PLOS

4

6ng Anh trong c6ng vi€c chuY0n m6n.

C6 khe ndng giao titlp hiQu qui, d{c biQt trong ciic d1r iin da

ngdnh vir da chuc ndng; Khi ndng ling nghe vi thr5 hien y ki6n

m6t c5rch tU tin ve c6 tinh xAY dPg.

C6 kha ndng sri dqng ti

4
C6 kha ndng ldm viQc d$c lap, chri d6ng, khi ndng

quin ly vd di6u hdnh du iin vir lirm vi€c nh6m.

l5nh dao,

PLOIO

Mric tI6 tu chri vi trSch nhi€m

4

C6 kla ndng phin bien, tu duy khdi nghiQp, k! nang q

quin ly, d6nh gi6 v?r cii ti6n hi€u qui c6c hoqt el6ng chuy0n

mon

uAn tri,

PLOI I

3
Mr?c dQ tu chir cao trong vi0c quAn ly thdi

nhiQm vu vir dat duoc muc ti6u cd nhin vd hqc tip.

gian, hoin thdnh
PLOI2

C6 khi nnng tU hQc, tu tim tdi, s6ng t4o, hu6ng tdi c6 kh6 ning

ldm viQc d$c lap.
PLOI3

c
:

(_-PLO9

J.
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Dinh hufng nghd nghiQp/ Vi tri viQc lirm

Ki su' thiet k0 d en tr, vt mach phat tn a thiet k ch lao chat h6n dhn. cic vi

mach tich hqp, vi m4ch analog, vi m4ch k! thuit s6 vi c6c linh kiQn <IiQn tu kh6c.

Ki su s6n xu6t: la ngudi quan lf qu6 trinh san xu6t vd kiiim tra linh kiQn diQn tri

nhim dim bdo sin phAm duoc si,n xu6t dring c6ch vir d6p ung ti6u chu6n chdt luong.

Kf su gi6m srit ki6m tra vir ch6t luqng: thqc hiQn c6c ki6m tra tu v6n dti <I6m bio

san phAm diQn tri ddp ring ti6u chuAn ch6t lucrng vd khdng c6 l5i sin xu6t.

Kf sr phin tich vi m6 ph6ng: sri dung c6ng cu m6 ph6ng vd phdn tich <Iti nghidn

". .t
cuu vir cii ti€n ciic linh kign vd qud trinh sin xuA1.

Ki sr rghiGn criu vi ph6t tri6n @&D): tham gia viro vi6c nghi€n criu vd ph6t triiSn

.i
cdc c6ng nghQ vd sdn phim mdi trong linh vqc c6ng ngh6 b6n ddn (vi diQn trl b6n din

vd mach tich hqp).

K! su ki6m thir vir il6ng g6i bin din: tham gia vio vi€c nghi€n criu d6nh gi6, ki€m

thri vi d6ng g6i san ph6m diQn tri vd vi mach.

- Ldm viQc tai cric nhir miiy sAn xu5t, khu cdng nghQ cao, cdc xi nghiQp, c6ng ty, viQn

nghi€n cuu: Samsung, LG, Amkor Technology ViQt Nam (sin xu6t <IiQn tir vd b6n

d6n), Cdng ty sdn xu6t pin m4t trdi (Boway-Boviet), Canon, Vinfast, Sein,

Qualcomm, SK Hynix, Texas Instruments, Seoul semiconductor; chti tpo LED, Chip

LED, ViQn Han l6m Khoa hoc vd C6ng nghQ Vi6t Nam, v.v..

- Ldm viQc t4i c6c co sd nghiCn cuu khoa hgc qu6c gia nhu: ViQn nghiCn criu DiQn tu,

Ty <tQng hori; ViQn Vat l1 une dung vi Thi6t bi khoa hgc; Vi6n c6ng nghQ DiQn tri;

ViQn c6ng nghQ diQn tfr vi6n th6ng, ViQn Khoa hQc Vflt liQu.. -;

- C6 th6 t.u nghi€n criu, chi5 tao vd ph6t triiln c6c san phim, gi6i phep hiru ich c6 tinh

s6ng t4o cao, ttr d6 tg thdnh lfp c6c doanh nghiQp tu nhdn vd khdi nghiQp;

- Giang d4y C6ng nghQ v{t liQu, DiQn tu tai c6c tru}ng D4i hgc, Cao dang; Giang day

STEM tAi c6c trudng trung hoc hoic cilc cdng ty, trung tam gi6o dgc tu nhdn;

- Sinh vi€n hgc xong cfing c6 th€ ti,5p tuc hQc ndng cao l6n bic thac si, ti6n si trong

cilc co sd nghiEn crlu dio t4o d trong nudc vi quiic t6.

1
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s. NQr DUNG DAO TAO

5.1. TOng s6 tin chi phdi tich lu!: 135 tin chi (Kh6ng bao g6m ttrOi titin thric Gi6o dgc th6
ch6t vA Gi6o dgc qu5c phdng - an ninh).

5.2. Khung chrong trinlt itdo tqto

it
tW

RU
,dI
BO,

\-

NQi dung
Sii tin chi

(%)
56 tin chi

bit tuQc

fn6i Xi6n thri'c chung t7 04 23 0

Ki6n thric chung theo linh vqc )'r1 03 0

fl6i fi6n thrlc chung cta nh6m
nginh

48,88 66 09

KhOi ki6n thfc co bin chung 24 0

Kh6i ki6n thfc c<v so vd c6t l6i ngdnh 42 09

Xli6i fi6n thf.c nginh vir b6 trq 22,96 3l 06

l8

Kh6i kiCn thfc b6 trq tt 0

fli6i ki6n thric thyc t$p vn t5t
nghiQp

8,88 t2 0

T6ng 100 135 15

TT Me sii Hqc phin
S6

tin
chi

S5 gid tin chi

Me sii

hgc phin
ti6n

quyet

Ly
thuy6t

Thuc
hdnh

TU

hec

I fni6i kir6n thric chung 23

1.1 L! luQn chinh tri

1 MLTI31 3 45 0 90

2 EIM121
Kinh t€ chinh tri M6c -
LCnin

2 0

3 IIKM221
Chri nghia Xd hQi Khoa
hQc

2 30 0 60

55 tin chi

tq chgn

fnOi li6n thric ngdnh 06

1I

Tritit hqc Mric - L€nin

30 60
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4 JFG22I
Lich sri Eing C6ng sin
Vi€t Nam

2 30 0 60

5 HCM121 Tu tuong H6 Chi Minh 2 30 0 60 EIM12I

1.2 Ngogi ngfr' 10

I Ti6ngAnh 1 (English l) 4 60 120

2 ENG I32 Ti6ng Anh 2 (English 2) 3 45 0 90 ltNGl4l

1 ENG 133 TiiSng Anh 3 (Engltsh 3) 3 60 0 t20
ENG141

I]NG132

1.3 Phtip luft 2

I Ltw322 Ph6p luQt dai cuong

XnOi ti6n thri.c chung theo linh vq'c

2 30 60

II 3

30 90I GIF 131 Tin hoc dai cuong 3 30

lIt fniii ki6n thrlrc cria nh6m nginh

3.1 Khiii kiAn lhnc co biin chung 24

I PSE25I Vat b? I (Physics I) 45 60 150

2 PSI1262 Vat li II (Physics II) 6 60 60 180

-) MAC231
H6a hqc Vat li€u

(Materials Chemistry)
3 45 0 90

4 MAP231
Toen cho vat li
(Mathematics for physics)

45 0 90

5 MPA241 4 60 0 120

MAP23I

PSE25I

PSE261

6 SSP231
Vit ly chAt rin
(Solid state physics)

3 45 0 90

3.2
fnfi ndn thrbc co so vd cfu bi
ngdnh

42

Cric h7c phdn Oiit tugc 33

1 PSl'231

t .i
xac suat thong Ke

(Probability stat istics)
3 45 0

2 PSD231
Vit lj vn linh kiQn b6n

din
3 0 90 SSP23I

-t

trr
Ir
\I

ENG14I 0

0

66

5

3

V|t lj hiQn tlai

(Modern Physics)

90

45
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(Physics and
Semiconductor Dev ices)

3 TFE23I
Ky thuat mirng m6ng

(Thin film engineering)
45 0 90

SSP23I

PSD23I

4
MMM25

1

Cdc phuong phrip chti t4o

vat liQu micro-nano

(Micro-nano Materials
m anufac t ur in g m e t ho d s)

5 45 60 150

MAC231

ssP231

PSD23I

5 I)AE25 I

DiQn tti s6 vir tuong tg

(Digital and Analog
eleclronics)

5 45 60 150 PSD23I

6 FMI23I
Co sd cria vi tli€n tt
(Fundamentals of
microelectronics)

3 45 0 90 PSD231

1 MAS23I

Cric phuong phdp phin
tich tinh ch6t vi cAu truc

v$t liQu

(Methods of analying
material propertie s and
structures)

3 45 0 90
SSP23I

PSD231

8 MSP23I

MO hinh vir m6 ph6ng

bing ng6n ngt Python

(Modeling and Simulation
in Python)

3 45 0 90 GIF I3I

9 PMS22I

Thgc hdnh chti t4o vd

khio s6t vft liQu vd linh
ki€n brin din
(Practice manufactur ing
and surveying
semiconductor materials
and components)

) 0 60 PSD231

l0 ESEI3I

Titing Anh chuy€n ngdnh

(English for Scient ists

and Engineers)

3 45 0

ENG141
ENGI32
ENGI33
PSE251
PSE262

Ctic hgc phdn tg chgn 9/21

11 SSD231

Md ph6ng linh kiQn b6n

dIn
(Simulation

Semiconductor Device)

3 45 0 90
GIF I3I
PSD231

\
iG
,)c
rq(

&

3

60

90



12 A1M231

Tri tuQ nh6n tao, IoT vh
vat liCu th6ng minh cho

ring dgng ndng lugng
(Artificial Intelligence, IoT
and mart Materials for
Energt Applicotions)

3 45 90
GtF 131

MSP23I

r3 MMC231
Vi xri ly vd vi tli6u khi6n
(Microprocessors and
microcontrollers)

3 45 0 90 DAE251

14 PSM231

rrri6t ti5 lip trinh cho k!
thuft vi diQn tu
(Programming des ign for
microelectronics
engineering)

3 45 0 90
GIF131

MSP231

t5 MST231

Cdc v6n dii hiQn d4i cta
c6ng nghQ brin d5n

(Modern problems of
semiconductor
technologt)

l 45 0 PSD241

16 NF,I,23I
Di6n tu Nano

Q'lano electronics)
3 ,15 0 90

PSD231

FMI23I
DAE25I

1l IMN231

NhQp m6n v6 Vi diQn tt
d6n Di0n tri nano: Thi6t
k6 vd COng nghQ

(Introduction to

Microelectronics to
Nanoelectronics : Design

and Technologt)

45 0 90

PSD231

FMI231

DAE251

IV 31

4.1 fnii; *iAn thhc ngdntr 18

Tg chgn theo tllnh hurimg ling dgng (chgn theo Modul)

Modul l: C6ng nghQ Vft liQu b6n din

Hgc phAn bit uugc t2

1 sEo33l
Quang diQn tu b6n dAn

(Semiconductor

Optoelectronics)

J 45 0 90 PSD231

2 RSM331
Vat liQu brin d6n pha t4p

aat niiim (Rare Earth
3 45 0 90 PSD23I

9

0

90

3

fniil ti6n thrlc ngirnh vir bd tro

p
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Doping of Semiconducto r
Materiols)

3 soc331
Pin ning lucrng mdt trdi
(Solar cell)

l 45 0 90 PSD231

4 F]PM33I
Tinh chat di6n cfia vdt
li€l (Electronic
Properties of Mater ials)

3 45 0 90 PSD231

Hgc phin tr1 chgn 6n8

5 SEI331

Cim bi€n va thi6t bi do

ludng (Sensors and
Instrumentations)

45 0 90 PSD231

6 MES431

Vdt liQu cho chuy€n d6i
vi tich trt ndng luong
(Materials for energt
convers ion and storage)

3 45 0 90

7 FMP331 1 45 0 90

PSD23I

FMI23 1

MMC231

8 SPP331 3 0 90 90

9 SMP331

Sin xudt linh ki6n b6n

dan va Klem soat quy

trinh (Semiconductor

manufacturing and
process control)

1 45 90 PSD231

i0 MSA33 1

Phuong phAp ph6n tich
quang ph6 (Methods of
spectroscopic analys is)

3 45 0 90

Modul 2: C6ng nghQ vi iliQn tir (vi m4ch)

Hgc phin nit nuqc 12

1 Mtc331
M4ch vi <IiQn tt
(Microe lectronic circuit)

3 40 t0 90
DAE24I
FMI231

2 MIM331

nriilt t6 vd s6n xu6t IC ve

IvIEMS (Mi c r o e I e c tr o ni c
design & fabrication for
IC and MEMS)

J 45 0

PSD231

DAE241

MMC231

-l
C6ng nghQ phdng sach

(Clean room technology)
3 45 0

o

3

Co sd <l6ng g6i linh kiQn

vi diQn tir (Fundametal of
Microelectronic

packaging)

Thgc tdp chuydn dti

(Special practice)

0

90

CRT331 90

I



il

4 SMP33I

Sin xudt linh ki€n brin

ddn vi kitim soat quy
lrinh (Semiconductor

manufacturing and
process control)

45 0 90
PSD23I

DAE241

Hgc phAn tg chgn 6/18

5 DID33I
rnirSt tti m4ch tich hqp s6

(D igital inte grate d cir cuit
design)

45 0 90

sEo33 r
Quang <liQn trl brin d5n

lSemiconductor
Optoelectronics)

3 45 0 PSD23 I

7 l-'MP33 I

Co sd el6ng g6i linh kiQn

vi di€n tt (Fundametal of
Microelectronic

packaging)

3 45 0 90
DAE24I
FMI23I

8 SEI33 I

Cim bi6n vd thi6t bi do

ludng (Sensors and
Instrumentations)

3 45 0 90 PSD23I

9 DIT331
C6ng nghQ hi6n thi hinh
hnh (Disp lay te c hno logt)

J 45 0 90

10 DLD33 I
Thi€t kC vi mach n6ng

cao (Advanced Digital
logic design)

3 45 0 90
DAE24I
FMI23I

4.2 Ki€n thtlc bO lrq 13

I RMS23 I

Phuong ph6p luan nghi€n

cfu khoa hoc (Research

Methods in Science)

, 45 90

2 PRM32I
Quin lli dr,r 6n

(Project management)
2 25 10 60

3 INE43I
P6i mOi s6ng tao vd khdi
nghiQp (Innovation and
entrepreneurship)

J 45 0 90

+ LMS42I
K! nAng l6nh d4o vd qu6n

ly (Leadership and
management skills)

2 25 l0 60

E,SB43I

K! ndng giao ti6p ti€ng
anh trong doanh nghiQp

(Englis h communication

3 40 l0 90

I
TR
OA

Kllr

\

J

3

6 90

0

5



skills in business)

v Xtriii fi6n thric thuc tfp vn t6t
nghiQp

l2

I INC42I
'l'hpc t4p doanh nghiCp

(Inters hips in company)
2 0 60 60

2 PRI43 I
ThUc t{p sin xudt

(Product ion Inters hips)
J 0 90

SPA47I Khdo tufn dt nghiQp 7 0 210 2t0

Hqc phin thay thd

1 ECS44I Chuydn dC t6t nghiQp i 4 60 0 120

2 GEM43 I Chuydn dC t6t nghiQp 2 3 45 0 90

T6ng s6 13s

12

5.3. Ma rrQn itdng gdp cfia hgc phin vio chudn cliu ra crta chuvng trinh itdo tgo

lji
rl
)l
II

Chu6n tl ura
CTDT

PLO
I

PLO
2

PLO

3

PLO
4

PLO

5

PLO

6

PLO
1

PLO

8

PLO

9

PLO

l0
PLO PLO

l2
PLO

t3

MLT13I 3 3

EIM12I 2 3 2 3

L1KM221 2 2 3

JFG221 3 3 3 4

HCMI2I 2 3 3 2 2 4 4

ENG14I 3 2 3 3 3

ENG132 2 2 2 2

ENG133 3 ) 3 3 3 J

Ltw322 2 3

GIF13I 2 3 3 3 3 3

PSE25I z 2 3 4 3

PSE262 3 5 5 4 4 4 4

MAC23I 2 J J 3 3 3 3

MAP23I 3 5 4 3 4

MPA24I 4 4 4 4 4 3 4

SSP23I 4 3 , 3 3 4 J

PST23I 2 J 3 3

PSD24I 3 J 4 4 4 3

90

Me hqc phAn

J

3

2

J

J

4

T
rr [-

i L
I

--_l
r

=

f-]

rI

l

[r-

T-T-
tl

r-T ]

T

f--t--T- ] [-T-n
f--T---r

I

ffi

=

ffi

r-T-___]
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l3

5.4. Trinh tq nQi dung chrong trinh vd bdn tlii chrong trinh dgy hgc (ilii cho sinh viAn

tham khdo).

So d6 hda chrong trinh dgy hgc theo h7c ki vd theo ndm, thi hi|n rd cdc khiii kiiry thrbc,

chi rd m6i fiAn hQ gita cdc hpc phiin, mdi n7c phdn ghi dAy iIfi md hgc phin, si fin chi
(l!t thuyA\ thqc hdnh, thEc ft).

ft
,N(
lQl
HQ

(1

TFE23I 4 4 4 ') 4 3 3

MMM251 3 3

DAE251 3 4 4 3 l
FMI33I 2 3 4 4 4
MAS23I 4 3 3 3 3 4 3 4
MSP23I 3 5 4 3

PMS22I 4 4 4 3

ESE131 3 4 3 3 4

SSD231 3 4 4 3 4 1

AIM231 3 3 4 4 4 J 3

MMC231 2 3 4 4 4 1 3

PSM231 5 4 3

MST23I 3 4 4 4 4 4 3

NEL231 J 3 4 l 3

IMN231 3 4 3 3

3sEo331 3 4 4

4 4 4RSM331 4 4 4 5 5

4 3 3soc33 t 3 3

4 3 3EPM33I 2 3 4 4

4 3 4SEI331 3 5

4 5 J 4MES43I 3 )
3 4 4 4 4 3 4 4FMP331 3 3 3

4 5 5 5 J 4SPP33I 4 5

3 JSMP33I 3 5 3

3 3MSA331 2 4
4 3 3MIC231 2 't 4 4

5 3MIM331 4

5 3 4CRT33I 3 I
4 4DID331 4

4 4DI-D331 4 4
4 4 4DtT33l 3 3 4 J 3 4 4

4 3RMS23I 3 4 4 3

3 l JPRM321 3 4
4 3INE43I 3

4 4LMS421 4 4

4 3 3ESB431 3

4 4 3INC22I 3

4 4 3P2431 4 4

45 4 4 4 3ECS441 4 5 4

4 44 4 4 4 4GEM43I 3 )

IIIII

4 4

4 3 l 4

4 4

4 4
J

5 4
4

3 5 4 4
4

4 4

2

4

4

4
3

3

4 4

tl--_l f-T--r
---T---

ttl
f--T---r

---r--
[--T---

f--r--f__l
f--T---[T__-]

f--T---f__l---T--- ---T---f-l

I tlttl[-T--l tttll
tllttl
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* Phin kj
Hqc k) I

Hqc k! 2

Hgc ki 3

TT Mfl s6 Hgc phin
Sii
tfn
chi

56 gid'tin chi MI sO

hoc phin
ti6n

i.
q uYet

Li
thuy€t

Thuc
hdnh

TU
hgc

I GIF131 Tin hoc dai cucrng J 30 90

2 ENG14I Ti6ns Anh I 4 60 0 120

3 PSE23I ver I'i I ) 45 60 t50

4 AIA23I To6n cho VAt l{ J 45 0 90

5 MLTI3I Tri€t hgc Miic - L6nin 3 45 0 90

6 PHE131

T6ng sii tin chi

TT Mi s6 Hoc phin
S6

tin
chi

56 gid'tin chi Mi s6

hqc phin
ti6n

quyet

Li
thuy6t

Thuc
hdnh

Tg
hQc

1 PSE241 vat ri rr 6 60 180

ENGI32 Ti6ng Anh 2 3 45 0 90

3 MPA241 VAt I'i hi6n rlai 60

MAP231
PSE251

PSE261

1 EIM12I
Kinh tc chinh tri Mrlc-
Lenin

2 30 0 60 EIMl2I

5 SSP23I 3 45 0 90

6 PHE 132 Girio duc th6 chdt 2

T6ng sii tin chi 18

o

iC

TT Me sii Hgc ph6n
s(6

tin
chi

S5 gid tin chi Mi s6

hgc phAn

ti0n
Li

thuyi5t

Thuc
henh

Ts
hsc

30

Girio duc th6 ch6t t

t8

60

2 ENG132

4 0 t20

Vat lv ch6t rin
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quy6t

1 HKM22t
Chri nghia xi hQi khoa

hec
2 30 0 60

2 MAC23I H6a hgc vdt li0u 3 45 0 90

3 PS'T23I Xiic suAt th6ng kC 3 45 0 90

,l PSD24I
VAt I'i vi linh ki6n brln

dan
3 45 0 90 SSP23I

5 DAE25I DiQn tir s6 v?r tuong tq 5 45 60 I50

6 Ti{ing Anh 3 3 45 0 90
ENG132
ENG14I

1 Pmt33 Girio duc the chat 3

t9

Hqc kj, 4

Hoc ki 5

TT Me s6 Hgc phin
s6
tin
chi

56 gid tin chi Mi s6

hgc phin
ti0n

quyet

Li
thuytit

'l.huc

hdnh

'It,r

hec

I FMI23I Co sd cria vi diQn tt 3 45 0 90 PSD23I

2 TFN23I Ky thuat mang m6ng 3 45 0 90
SSP23I

PSD23I

3
MMM25

I

Cic phuong ph6p ch6 t4o

v{t liQu micro-nano
5 45 60 r50

MAC231
SSP231

PSD231

4 MSP23I
Md hinh vd md ph6ng

bing ng6n ngt Python
3 45 0 90 GIFl3I

5 INC42I Thgc tfp doanh nghiQp 2 0 60 60

T6ng s6 tin chi l6

o

Me s6 Hgc phin
s6
tin
chi

56 gid tin chi Mi s6 hgc

phin tiOn
quyet

Li
thuytit

Thuc
hdnh

Tg
hec

Bdt bu6c 9

I HCM121 Tu tudng H6 Chi Minh 2 30 0 60 I]IM12I

E,NGI33

T6ng s6 tin chi

TT
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2 INE431
D6i mdi sdng tao vd khdi
nghiQp

3 30 0 60

3 PMS22I
Thuc hdnh ch6 tao v?r

khAo s6t vdt li6u vi linh
ki€n bdn d5n

0 60 PSD231

4 LMS42I K! ndng l6nh dao, quin ly 2 IJ t0 60

Tu chon 9/21

SSD23I
M6 ph6ng linh ki6n brin

dIn
3 45 90

GIFI3I
PSD241

6 AIM23I
Tri tu6 nh6n t4o, IoT vd
vat lieu th6ng minh cho
fng dqng ndng lunng

45 0 90

7 MMC231 3 45 0 DAE,251

8 PSM231
ThiCt kC l6p trinh cho k!
thuAt vi cli6n tir

3 45 0 90 MSP231

9 MST23I
Ciic vAn dC hiQn d4i cta
c6ng ngh6 brin din 3 45 0 90 PSD23I

10 NEL231 Di6n tt Nano 3 45 0 90

PSD23I

FMI231
DAE25I

t1 IMN231
Nh{p m6n vd Vi dign tt
.r ^.^den tJlen tu nano

3 45 0 90

PSD23I
FMI23I
DAE25I

18

'fl
Dl
:H

n

Hgc k) 6

TT Ma s6 Hoc phAn
sii
tin
chi

56 gid tin chi Me sii

hgc phin
ti6n

:
q uyet

Li
thuy6t

Tg
hqc

1 IFG221
Lich sri D6ng Cdng s6n

ViCtNam
2 ,t, 0 60

2 Ltw322 Phrip luQt dai cuong 2 30 0 60

3 RMS231
Phuong phdp luln nghidn
cfu khoa hoc

3 45 0 90

4 ESE131 Ti6ng Anh chuy€n ngdnh J 45 90

2 60

5 0

3
GIF I3I
MSP231

Vi xri l{ vd vi didu k}ri6n 90

T6ng sii tin chi

1
.E

Thuc
hdnh

0

ENG141
ENG132
PSE25I

PSE262
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5 MAS231 3 45 0 90
ssP231
PSD231

6 PRM321 Quin lj ds 6n

(Projecl management)
2 25 r0 60

7 PRI431 Thgc tlp sin xudt 3 0 90 90

T6ng sii tin chi 18

Me s6 Hgc phin
sii
tfn
chi

56 gid tin chi Mi s6 hgc
phAn ti0n

quyet
Li,

thuyiit
Thuc
hhnh

TF
hg"

Bdt bu6c

I sEo33 r Quang diQn tt b6n d6n 3 45 0 PSD23 I

RSM331
vat liQu b6n ddn pha tap
.t ,.i

dat hlem
3 45 0 90 PSD231

J soc331 Pin nlng luong mdt trdi 3 45 0 90

4 EPM331 Tinh chAt diOn cria vflt liQu J 45 0 90 PSD231

Try chpn 9/21

) SEI331
Cim bi6n vd thi6t ti ao

luong
3 45 0 90 PSD231

6 MtrS43 1

Vat liCu cho chuy6n d6i

va tich trt ndng lu-o. ng
J 45 0 90

7 I--MP331
Co sd tl6ng g6i linh kiQn

vi di6n tt 3 45 0 90 DAE241

SPP331 ThWc tflp chuy6n tl6 3 45 0

9 SMP331
Sin xuAt linh kiQn bdn ddn

vd ki6m sorit quy trinh
3 45 0 90

PSD231

DAE241

10 MSA331
Phucmg ph6p phdn tich

.l
quang pho

3 45 0 90

T6ng sd tin chi 18

Modul 2: Einh hurimg C6ng nghQ vi tliQn trir (vi m4ch)

iU
,.I

ot

jt

rt

TT Me sii Hqc phin
^tSO

tin
chi

56 gid tin chi Mi s6 hgc
phin ti6n

qrv6tT,.'i ThUc Tg

C6c phuong ph:ip phdn

tich tinh ch6t ve c6u truc
vAt liOu

Hqc kj 7. (Lga chgn hqc theo tlinh hu6'ng ri'ng dgng - Modul t ho{c Modul 2)

Modul l: Dlnh hurimg C6ng nghQ VSt liQu brin din

TT

90

2

PSD231

8 90
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thuy6t hdnh h9c

Bdt bu6c 12

I MIC331 Mach vi di6n tri 3 90
DAE241
FMI23I

2 MtM331
Thi6t kC vd sin xu6t IC vd
MEMS

3 45 0 90

PSD231

DAE24I
MMC231

3 CRT331 J 0 90 PSD231

SMP331
SAn xu6t linh kiQn brin din

. ..:
va krem soat quy tnnn

3 45 0 90 PSD231

Tu' chon 9/21

5 DID331 Thi6t kC m4ch tich hqp s6 3 45 0 90

6 sE0331 3 45 0 90 PSD23 1

7 FMP33I
Co sd d6ng g6i linh kiQn

vi di6n tu
l 45 0 90

PSD23I
FMI23 1

MMC231

8 SEI33I
Cim bi€n vd thiOt b! do

ludng
3 45 0 90 PSD231

9 DIT331
COng ngh6 hi€n thl hinh
anh

't 45 0 90

DLD331 Thi6t kC vi m4ch ndng cao 3 45 0 90
DLE241
FMI231

Tdng s6 tin chi 18

E
dl
n(
"H

Hoc kt 8

TT Me sii Hgc phfln
S6
tin
chi

Sd gid tin chi Mi s6 hpc
phin tiGn

quy6t
Li.

thuy6t
ThUc
hanh

Tq
hoc

1 ESB43 I
K! ning giao tiiip ti6ng
anh trong doanh nghiQp

3 30 30 90

2 SPA471 '7

H7c phdn thoy fiA 7

1 Chuy6n d6 t6t nghiQp I 4 60 0 r20

2 GEM431 Chuy6n <I€ t6t nghiQp 2 3 45 0 90

T6ng s6 tin chi IO

45 0

C6ng nghQ phdng sach 45

4

Quang di6n trlr brin d5n

l0

Khori lu{n tiit nghiQp

ECS441
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6. TOM TAT NOI DUNG HQC PHAN

6.1. Kh.ii ki6n thric chung

6.f.1. Ly lufln chinh tr!

6.1.1.1. Tri6t hgc Mrlc - L6nin

Md hqc phAn: MLTI3l

56 tin chi: 03

Hoc ph6n ti6n quy6t: Kh6ng

M6 ti t6m tlt n6i dung hoc phAn:

M6n hoc tri6t hoc M6c - I.6nin bao g6m 3 chucmg: chuong I trinh bdy nhftng ndt khrii
qurit nh6t vii t.i6t hoc, tri6t hoc Mdc - L€nin vir vai trd cta tri6t hoc M6c - L€nin trong ddi
s6ng xd hQi. Chuong 2 trinh bdy nhirng n6i dung co bin cta chri nghia duy v6t bi6n chring,

i Li : ^ , :g6m vin cle ve vdt chat va ! thric; phdp biQn chring duy vflt; ly lu6n nh6n thric cira chri nghia

duy vdt bi6n chring. Chuong 3 trinh bey nhtng n6i dung co b6n cua chir nghia duy vflt lich
sri, gdm v6n aC ninh th6i kinh t6 xa hQi; giai c6p vd ddn t6c; nhd nudc vd crich mang xd h6i;
yi thtlc xi h6i; tri6t hgc vd con ngudi.

6.1.1.2. Kinh t0 chinh tri Mic - L6nin

Md hgc phrin: EIM l2l

56 tin chi: 02

Hoc phAn ti6n quy6t: MLTI31

M6 ti t6m tlt ndi dung hoc phAn:

Kinh t6 Chinh tri M6c - L€nin lir mdt rrong ba bQ phpn c6u thdnh cta Cht nghia M6c

- L6nin m6n hqc b6t budc trong chuong trinh ddo tao cira kh6i d4i hgc trong ca nu6c. M6n

Kinh tti chinh tri M6c - L6nin trang bi cho sinh vi6n n6i dung ci5t l6i cria cric v6n <tC cp thd

nhu sau: Hdng h6a, thi truong vd vai trd cta ciic cia cic chi thi5 trong ndn kinh t6 thi

truong; san xuat gid tri th4ng du trong n6n kinh t6 thi trudng; Canh tranh vd rlQc quy€n

trong nAn kinh tO thi trulng; Kinh tt5 thi trudng dinl huong xd h6i chrl nghia vd cdc quan

h€ loi ich kinh tC 6 ViQt Nam; C6ng nghiQp h6a, hi6n dai h6a vd hQi nhQp kinh tr5 qu6c tC

cria Vi6t Nam.

6.f.1.3. Chf nghia xi h6i khoa hgc

Mi hqc phAn: HKM221

56 tin chi: 02

I
I
xo
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Hqc phin ti6n quytlt: Kh6ng

Md t6 t6m tit nQi dung hoc phdn:

Chri nghia xd hQi Khoa hqc li mQt trong ba b0 phdn c6u thanh cta Chri nghia M6c -
L€nin m6n hoc bit budc trong chucmg trinh tldo t4o cria c:ic trudng dai hoc trong c6 nu6c.

NQi dung m6n hgc g6m 7 chuong: Chuong I trinh bdy nhirng v6n dA co bdn c6 tinh nhQp

mdn cta Cht nghia xi hQi khoa hgc (qu6 trinh hinh thdnh, ph6t tri6n crha Chri nghia xa hgi

khoa hoc); tu chuong 2 d6n chuong 7 trinh bdy nhirng nQi co b6n cta Cht nghia xd hQi khoa

hgc gtim nhirng tri thric lf lufln vO cht nghia xi h6i khoa hgc vh con du&ng di l6n cht nghia

xa hQi d Viet Nam. Hoc phdn Chri nghia x5 hQi khoa hgc cung c6p cho ngudi hoc: <liii

^).tugng, muc dich, y€u cdu, phuong phrip hgc tflp, nghi€n cr?u m6n hoc; qu6 trinh hinh thinh,

ph6t tri6n Chri nghia xd h6i khoa hgc; sr? mdnh lich sri cria giai c6p c6ng nhdn; Chri nghia xd

hQi khoa hpc vi c6c v6n dA xa h$i, giai c6p, ddn t6c, t6n gi6o trong thdi lcj, qurl tIQ l6n Cht
nghia xE hQi.

6.1.1.4. Llch sft tling cQng sin ViQt Nam

Mfl hqc phin: JFG22l

56 tin chi: 02

Hgc phAn tiOn quytit: Kh6ng

M6 t6 t6m tit n6i dung hoc phdn:

Chir nghia xI hOi Khoa hgc ld mQt trong ba b0 phdn c6u thdnh cria Chi nghia M6c -
Ldnin m6n hqc b6t buQc trong chuong trinh ddo tao cta c6c trulng d4i hgc trong cd nu6c.

NQi dung m6n hoc g6m 7 chuong: Chuong I trinh bdy nhirng v6n d6 co bin c6 tinh nhflp

m6n cria Chri nghia xd hQi khoa hoc (quri trinh hinh thdnh, phrit tri6n cta Chri nghia xE hQi

khoa hgc); tt chuong 2 tliin chuong 7 trinh bdy nhirng nQi co bin cria Chri nghia x5 h6i khoa

hqc g6m nhirng tri thric lj lufln vE chri nghia xd h6i khoa hoc vir con dudng di l€n chri nghia

xa hQi d ViCt Nam. Hgc phAn Chri nghia xi hQi khoa hgc cung c6p cho ngudi hqc: disi

^:tuong, muc <lich, y6u cdu, phuong phrip hqc t{p, nghidn cfu mdn hQc; qu6 trinh hinh thenh,

ph6t tritin Chri nghia x6 hOi khoa hqc; sri m€nh lich sri cria giai c6p c6ng nhdn; Chri nghia xd

hQi khoa hoc vi c6c v6n dd xd hQi, giai cAp, d6n t6c, tdn gi6o hong thdi lcj qu6 rlQ l6n Chri

nghia x5 hQi.

6.1.1.5. Tu tu0ng H6 Cni Vtinn

M6 hgc phdn: HCM12l

56 tin chi: 02
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Mo td tom tit n6i dung hoc phin:

Tu tudng Ho chi Minh ldL m6n khoa hoc vc hq th6ng quan cli6m todn di€n vd s6u sic
cria H6 chi Minh - t6nh tu vi dai cria dan t6c vict Nam. chuong trinh m6n hoc clugc ktit
c6u thdnh 6 chuong. Ngodi Chuong I gioi thi6u ud d6i tuqng, phuong ph6p nghi6n cr?u vd
y nghia hqc tAp cria m6n hoc vd chuong II nghiCn cr?u vA co sd, qu6 trinh hinh thdnh vd
phrit tri€n tu tuong tlo ctri vtintr; 4 chuong cdn lai nghiCn criu vd nhtng tu tu&ng l6n cria

Hd Chi Minh vti nhilng vAn dA co bin cta c6ch mang Vi6t Nam, tir c6ch mqng dAn tQc d6n

chri nhdn ddn d6n c6ch mang xd hQi chri nghia.

6.1.2. Ngo4i ngfr

6.1.2.1. Ti6ngAnhl (English I)

M5 hoc phAn: ENG14l

Sti tin chi: 04

Hgc phAn ti€n quy€t: Kh6ng

M6 ti t6m t6t nQi dung hoc phin:

Hqc phan 
"ung 

cAp cho nguoi hgc kien thuc huong trong tam vdo cing c6 ngii phdp,

vdo phin tich cAu cht vi vi€t cdc bdi ludn, thuytit trinh co b6n tuong rluong trinh cl6 A2
khung tham chi6u ChAu Au.

6.1.2.2. T ii:ng Anh 2 (E ng tis h 2)

Md hoc phAn: ENG132

S6 tin chi: 03

Hqc phAn ti€n quyiit: ENG141

M6 ti t6m t6t n6i dung hgc phAn:

Hqc phAn cr.rg .5p cho ngudi hoc nhftng k! nlng rdn nghe, luyQn phrit Am, thuy6t

trinh co bin tuong duong trinh dQ .A2 khung tharn chi6u Ch6u Au.

6.1.2.3. Ti6ng Anh 3 (Engtish 3)

ME hqc phin: ENG133

56 tin chi: 03

Hgc phAntiOn qry6t: ENG131, ENG141

Md t6 t6m tit nQi dung hoc phAn:

Hqc phAn Ti6ng Anh 3 ld mQt hqp phAn cira Ti6ng Anh co b6n trong chuong

trinh ddo tao cta nhd trudng vdL mQt trong s6 c6c m6n hqc b6t buQc trong chuong

T
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trinh giang day hQ dai hoc chinh quy cta Trudng D4i hqc Kloa hoc - Dai hoc Th6i

Nguy6n, tt d6 d6p img duoc chuin diu ra ngoai ngft Bl aiii vOi sinh vi6n.

NQi dung m6n hoc ducyc thi6t kii theo c6c cht di6m thu6c c6c linh vuc kh6c nhau
i .. .

v€ con nguoi, cdc su vft, sq kiQn quen thuQc vd c6c hoat d6ng thulng ngiy. M6i bdi

(Unit) tl6 duoc thi6t kil bao g6m 4 dcrn vi bdi hoc nh6 A, B, C, D kdm theo ph6n ti6ng

Anh thgc t6 (Practical English), Vi;5t (Writing), 6n tAp (Revise and Check). N6i dung
, i.,.. L.Icta moi biri cung cdp ki6n thfc v€ ngft phrip, tri vpg, ph5t 6m, phrit tri6n 4 k! n5ng

ng6n ngir nghe, n6i, dgc, vi5t c6 img dqng vdo thuc t6, c6c tinh hu5ng giao tiiip.

6.1.3. Ph{p luft: Ph6pluftilai cuong

Mi hgc phAn: LIW322

Sii tin chi: 02

Hoc phdn ti6n quy6t: Kh6ng

Md td t6m t6t nQi dung hgc phAn:

Ph6p lu{t dai cuong ld m6n hgc b6t buqc thuQc phAn ki6n thric girio dUc it4i cuong, dl5i

tuong nghi€n criu ld nhtng v6n dA chung vd co bin nh6t cta nhd nu6c vd ph6p luft n6i

chung vir cta Nhi nudc vd ph6p luflt nudc CQng hda xa hQi chri nghia Vi6t Nam n6i ri6ng.

Cu th6, m6n hoc cung c6p nhirng ki6n thr?c co bAn v€: ngu6n giic, b6n ch6t, hinh thr?c, cdc

ki6u nhn nudc vir ph6p luflt trong lich sri; c6c v5n il6 ph6p lj co ban nhu: quy pham phip

ludt, quan hQ ph6p luQt, thUc hiQn ph6p luQt, vi phpm ph6p lu{t, tr6ch nhiQm ph6p ly, phep

ch6 xA hgi chri nghia, hQ thi5ng phrip lu{t. D6ng thdi, m6n hgc cung c6p nhirng kitln thric co

b6n v€ mQt sti nginh luflt quan trQng trong hQ th6ng ph6p luflt ViCt Nam nhu: Lu{t Hiiin
ph6p, Lu{t Hanh chinh, Luft Hinh su, Ludt DAn sg.

6.2. Khi6i ki5n thric chung theo linh vrlc

Tin hgc tl4i cuong (General Informatics - GIFL3[)

Md hoc phAn: GIFl3l

Sii tin chi: 03

Hoc phAn ti6n quy6t: Kh6ng

M6 tA t6m tit nQi dung hoc phin:

Hqc phAn Tin hoc cl4i cuong trang bi cho SV cric kitin thric v€ Tin hoc theo chuAn k!
ndng st dpng CNTT co bin. Cp thi3:
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- Cung cdp ki6n thuc vd phin crng. phAn mdm m6y tinh vd hd di€u hirnh. Nim duoc

ki6n thuc vd c6c loai mdy tinh, ki6n tnic phAn crimg vi nguy6n lli hoat dQng cta m6y tinh,
:,

cfrng nlu c6c nguyen ldc xt ly su c6 mdy tinh co ban:

- Cung c6p nQi dung ki6n thuc. ky ndng cAn thi€t d6 sir dyng thdnh thao ciic c6ng cu

Microsoft Word, Microsoft Excel vd Microsoft Powerpoint trong vi€c soan thAo vdn bin,
linh 1o6n. rh6ng ke va rrinl chi6u. biio cdo.

:.- Trinh bdy v€ mang m6y tinh vd Intemet, ginp SV hi6u 16 tdm quan trong cta Internet

tir d6 sil dung Intemet trong hoc tflp vd cu6c sii.rg a., toan vd hi6u qui hnn.

6.3. Khiii ki6n thric cira nh6m nginh

6.3.1. Khiii ki6n thrirc co ben chung

6.3.1.1. Vflt $ | (Physics I)

Mi hoc phAn: PSE251

^: -
So tin chi: U5

Hgc phAn ti6n quy€t: Kh6ng

Md ti t6m tit nQi dung hqc phin:

Hgc phdn trinh bdy nhirng khii niem co ban vir nguy6n lyi cua V6t ly phAn Co hqc va

Nhi6t hoc:

-Co
cta co hoc

hoc: Cilc dinh lu{t Newton vd nguy€n lj tuong ai5i Catit6, ba <linh lu6t bio todril
o

)C t
: dlnh lu{t bAo toAn dQng luqng, dinh luat bio todn mdmen dQng luo-ng, dinh lu

b6o toirn ndng luong; hai dang chuy6n d6ng co bfur cria viit rdn: chuydn itdng tlnh ti€n v

chuy6n dQng quay; thuy6t tucrng d6i cia Einstein

- NhiQt hqc: Thuy6t dQng hqc ch6t khi., cric hiQn tugng <IQng hgc trong cl6t ttri, thal

niQm nhiQt dQ; nguy€n ly I cta nhiQt dQng luc hgc; Entropy vi nguy6n ly 2 cia nhiQt d$ng

luc hoc.

- Hqc phan thgc hanh VQt lj cho khoa hgc vd k! thuflt I ld hgc phin co s0 cta chuong

trinh dio t4o dugc b6 tri sau m6n V{t ly cho khoa hgc vi k} thuit I. Hqc phAn ndy trang bi

cho sinh vi6n nhiing ki6n thric truc quan vd c6c dfnh lu{t, hiQn tuqng v{t ly vd co hgc vi
nhigt hgc tl5 dugc trinh biry trong cdc bdi giang ly thuy6r t4i phong thi nghiQm.

- Hgc PhAn girip sinh vi6n bitit c6ch sri dpng m6y m6c chuy€n dgng, nim virng mQt s6

phdp do chuy6n ngdnh.

- Hgc phdn sE girip cho sinh vi6n titip cfn silng tao d6i v6i c6ng vipc nghi€n cr?u thgc

nghiQm, cdch lga chon phuong ph6p thgc nghiQm pht hqp vd nhiing dUng cU tlo thich hqp

dii dAt duo. c muc ti6u nghiCn cr?u thgc nghiQm trong c6c nghi€n criu ti6p theo.

24
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6.3.1.2. YALtli ll (Physics II)

M5 hqc phAn: PSE262

36 tin chi: 06

Hqc phdn ti6n quy€t: Kh6ng

M6 t6 t6m tit ngi dung hqc phAn:

Hqc phAn hinh bdy nhirng kh6i ni€m co bin cria Vit ly phin Ei€n vd Tri: kh6i niQm

diQn trulng, tu trudng, diQn tu trudng; ciic tinh ch6t v{t lli vd cdc d4i luqng tI{c tnmg cta

trucrng; M6i quan hQ gita diQn trudng vd tir trudng.

Trang bi cho sinh vi6n c6c ki6n thuc co bin vd c6c hiQn tuong quang hoc duo. c nghi€n

crlu, gi6i thich tr€n co sd c6c gii thuytit v6 s6ng anh srlng: HiQn tuqng giao thoa, hiQn tuqng

nhi6u x4, hiQn tugng phdn cuc rinh sring.,

C6c hiQn tuqng truy0n d6n Anh s6ng trong mdi trudng kh6c nhau nhu: HiQn tuqng

truy€n thing cta rinh sring, phan x4, khric xq, tin x4, h6p thp 6nh sdng tr6n co sd c6c quy

lu{t truyiin nhu dinh luat truydn thang, phan xa, khric x4 rinh s6ng, dinh lj vC 6nh s6ng t6n
.>.

xa. an-h sang lruyen qua sgl quang. . .

NQi dung cria hgc phdn ginp sinh vi6n hi6u dugc ban ch6t cta rffi s6ng vd cilc bric xa,

cric hi6u img quang diQn, HiQu img Compton vd img dqng.

- Hqc phAn thuc hdnh Vft ly cho khoa hgc vd kj thuQt II ld hqc phan co sd cria chuong

trinh ildo t4o duoc Uii tri giang dpy sau m6n V{t ly cho khoa hgc vd k} thuit II. Hgc phin

cung c6p cho sinh vi€n nhtng c6i nhin tr.uc quan v6 c6c dinh luit, hiQn tugng vat b; ve alQn

tir hoc vdL quang hgc tl5 dugc trinh bdy trong c5c bdi giang ly thuy6t.

- Hgc PhAn girip sinh vi6n bi6t c6ch sri dgng m6y m6c chuy6n dgng, nim viing mQt s6

ph6p tlo chuyCn nginh.

- Hqc phan girip cho sinh vi€n quan s6t mQt s6 hiQn tugng, nghiQm lai mQt s6 ttinh luft
vit ly, bO sung vir minh hga th6m ph6n bai giang ly thuy6l xdy dpg phuong phri'p suy lu{n,

nghi€n cfu khoa hgc.

- Hqc phAn sE gitp cho sinh vi6n ti6p c{n s6ng tao ttrii voi c6ng vi6c nghidn cuu thr,rc

nghiQm, c6ch lga chgn phuong ph6p thyc nghi$m phir hqp vi nhirng dgng cg tlo thich hqp

d6 dat duqc muc ti6u nghiCn cr?u thgc nghiQm trong c6c nghiCn criu tii5p theo.

6.3.1.3. H6a hqc Vft liQu (Materials Chemistry)

Md hsc phdn: MAC231

56 tin chi: 03
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Hoc phAn ti€n quytit: KhOng

M6 ta t6m lit nQi dung hqc phdn:

Hqc phAn tap trung cung c6p cho sinh vi6n nhirng ki6n thric: c6c kh6i niQm co bAn vE

v4t liQu polymer hiiu co, polymer v6 co, trinh bdy tlugc huong ph6t tri6n cria linh vgc & hiQn

tai vd tuong lai. Ddng thdi cung c6p nhfrng ki6n thfc chung nh6t rrd ,h6- vat lieu polymer

co sd vd polymer k! thuflt. gitp ngudi hoc md rQng thii gioi quan, vQn {rng vdo giang d4y

cfing nhu nghi€n crlu chuydn sdu vt, vdt li6u polymer.

6.3.1.4. Toin cho v$t l! (Mathematics for physics)

MShqcphin: MAP23l

36 tin chi: 03

Hqc phan ti€n quy6t: KhOng

M6 ti t6m tit nQi dung hgc phin:

M6n hoc g6m 2 phdn chinh: phAn I vti tich phen bQi (tich phAn k6p vd tich phan boi 3),

tich ph6n duong (lo4i 1 vd loai 2), tich ph6n m4t (lo4i 1 vi 1o4i 2), ctng c6c img dqng cta
mdi lo4i tich ph6n trong c6c bdi torin vQt lj (crlc bei tinh diQn tich, thti tich ota cdc mf;t, citc

v{t ctng md men qu6n tinh hay trgng tim cria cdc mf;t, c6c vflt ndy; tinh thdng luong cria

trudng vec to grii qua m5t kin...); phAn 2 vA phuong trinh vi phdn (phuong trinh vi phin c5p

I vd phuong trinh vi ph6n c6p 2), ung dqng cria 2 1o4i tich phin trong ciic bii torin vft ly.

6.3.1.5. Vft lf hiQn tl4i (Co Iuqng tir - nguyOn trfr - h4t nhin) (Modern Physics:

Quantum-dom-nucleor)

ME hoc phAn: MPA24I

56 tin chi: 04

Hqc phin ti6n quytit: PSE231, PSE242

M6 ti t6m t6t nQi dung hqc phAn:

Mdn hoc ndy nghi€n cftu vA c6c hiQu fng cta co hgc luqng tft dqa tr0n co sd li ly

thuy6t luqng h.r cho nguy6n tu vd phdn tri. M6n hgc niy nghi€n cr?u vd chuy,3n d6ng cta cdc

hat vi m6. Tr4ng thrii cria hat vi md duoc th6 hien qua hdm s6ng. C6c tt4i luqng vft ly m6 ti
chuy6n dQng cia hpt vi md nhu toa d6, xung lugng, ndng luong, moment tlQng lugng...

clugc lugng tu h6a bing crlc torin tu Hermitte tuong img. Sy biiln itOi trang thrii luo. ng tri cria

hat theo kh6ng gian vd thdi gian tlugc nghiCn criu th6ng qua vi€c ttri€t lap vd gi6i phuong

trinh Schrddinger. Ngudi hqc cin nim dugc nguy€n tic v{n dqng co hgc luqng trl vdo md td

c5u truc phd cia nguy€n tt vi phdn tu; x6c <Iinh dugc c6c dqi lugng d{c tnmg cho tinh chdLt

aivlit lli ci.ra hQ: s1r sip x€p cdc <IiQn tu vd spin cria chring trong nguy6n tu/phdn tri, phdn b6
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diQn tir d ciic trang th6i kh6c nhau, ly thuy6t vA li6n ktit h6a hoc trong phdn tri, c6c tinh ch5t

di0n vd tt cria ph6n tri.

6.3.1.6. VAt ly ch6t rin (Sotid state physics)

Md hoc phAn: SSP231

56 tin chi: 03

I{oc phAn ti6n quy6t: MPA241

M6 ta t6m tit nQi dung hgc phin:

Hqc phAn trinh bdy nhirng khrii ni€m cry b6n cria Vat li Ch6t rin: c6u tnic mang tinh

th6; cric loai li6n k6t trong vdt rin; dao d6ng cta mang tinh th€ vd tinh ch6t nhiQt cta v{.t

rin; khi diQn tri tg do v?r tinh ctrAt a6n di6n cria vat rin. Gi6i thiQu vC ly thuy6t virng ndng
^:lucrng cta vit ran; ciic tinh chdt biin ddn diQn, tinh chdt di€n m6i, tinh chdt tt, tinh chat

quang vd tinh ch6t si€u d6n cfia vdt rin.

6.3.2. Kh6i ki6n thric ctr stt'vir c5t l6i ngirnh

6.3.2.1. Chc hoc phAn Uit luQc

l. X:ic suSt th6ng kG (Probabitity statistics)

Mi hoc phAn: PST231

56 tin chi: 03

Hqc phAn ti6n quytlt: Kh6ng

M6 ti t6m tlt nQi dung hoc phin:

NQi dung cua hoc phin bao gom:

+ Cdc ki6n thric co bin vd quan trong vd l1i thuytlt xric su6t nhu ph6p thri ng5u nhi6n,
..1 ;. . ;. . ,.t
bi€n cd, xiic sudt cta bien c6, cilc phuong phrip tinh x5c sudt, d4i luqng ngdu nhi6n vd phdn

ph6i cua n6, ciic ddc trung cta dai lucrng ngdu nhien, mQt sd phAn ph6i thuong gAp trong

thuc t6, luat s6 lon vd cdc dinh lj gi6i han.

+ Gidi thi6u cric bdi torin co b6n cria th6ng k6 vd crich gini quytit c6c bdi to6n ndy, nhu

bdi to6n u6c lu-o-ng, biri torln kicm dinh gin thi6t thiing k6.

^i,+ Gi6i thidu mQt sd phan m6m th6ng k€ th6ng dung.

2.YAtry vir linh kiQn bin d6n (Physics and Semiconductor Devices)

M5 hoc phAn: PSD23l

56 tin chi: 03

Hgc phAn ti6n quy6t: SSPz3 t
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M6 td t6m t6t nQi dung hoc phdn:

Hgc phdn g6m c6c kitin thric co b6n vti ch6t b6n din, c5u t4o vd nguy€n lf ho4t dQng

cta cdc linh kiQn b6n d6n co bin: Phdn lo4i brin din, co chii dhn cria ch6t b6n dAn, Dii5t

chinh luu, Di6t ph6t quang, Ei6t brin din Transistor luOng cuc, transistor hiQu ung *hg;
Cric mach ung dung co ban nh6t cta dirit; nguyCn ly cdc m4ch ttiQn tt co ban dtng transistor

ludng cuc vd transistor trulng: gi6i thiQu IC (Incegrater circurit). C6c mach khui5ch dai diQn

6p vd ddng tliQn.

3. Ki thuft ming m6ng (ThinJilm engineering)

Mi hsc phAn: TFN23I

Sli tin chi: 03

Hgc phAn ti6n quy6t: SSP23l, PSD23I

M6 t6 r6m dt nQi dung hqc phin:

Hqc phAn girip sinh vi€n cring c6 vd n6m virng c6c kii5n thric co ban v6 ky thuflt ch6n

kh6ng, cOng nghQ ch6 t4o mang m6ng kich thudc nano vd c6c phuong ph6p phAn tich d4c

tnmg cria md'ng m6ng. Cu th6, mdn hgc gitip sinh vi€n nim bit duoc c6c ly thuyt5t co bin
cria tlQng hgc ch6t t<tri, l1i thuytit vd c6c k! thuft ch6 t4o mdng m6ng kich thudc nano bing

k! thu{t chAn kh6ng, phuong ph6p phtn xa; c6c phuong ph6p kh6o s6t ddc tnmg mdng
.7 .

m6ng vd tri6n vgng ring dung cta c6c mirng m6ng dga tr6n c6c linh kiQn quang rliQn, mdng

m6ng pin m4t trdi v6 co..v.v..

4. Cic phuong phip chti tqo v$t liQu micro-nan o (Micro-nano Malerials manufacturing

methods)

Md hqc phAn: MMM251

S5 tin chi: 05

Hqc phin ti6n quy6t: MAC23l, SSP23l, PSD241

Md ti t6m tit n$i dung hqc phAn:

Trong hoc phdn nay ngudi hoc se duoc tim hi6u vd nghiOn criu vC c6c phuong ph6p d€

cht! tao v{t liQu, bitit so sdnh phan tich tim ra ciic uu di6m vd nhuoc di€m cta ttmg phuong

phdp. Hgc phAn ndy girip ngudi hqc hi6u vd c6c loai v{t liQu, qu6 trinh sAn su6t, c6u truc cria

chring vir c6c img dung cira chring trong ddi s6ng vi c6ng nghiQp. Hqc phAn ndy cfing sE

girip ngudi hgc c6 c6i nhin t6ng quan vA c6c phuong ph6p <I€ ch6 tao v{t liQu vd nh{n thric

duqc tAm quan trQng cria n6 trong cuQc s6ng hdng ngdy vir c6c ngdnh c6ng nghiQp kh6c.

ViQc hi6u vd 6p dgng c6c kit5n thric v€ ch6 tpo vflt liQu ld cgc lcj' quan trqng dii <l6m b6o sr,r

ph6t tririn bdn Wng vi canh tranh trong ngdnh c6ng nghiQp hiQn dai.
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- Sinh vien nim vtng duoc co sd ly thuy5t vd nguy6n lj cta tring phucrng ph6p ch6
.itao, bao g6m cA cic phuong phrip h6a, h6a lll vA v6t lf duoc st dung d6 ch6 tao v{t li6u

nhu: phucrng phrlp d6ng kilt tria, sol-gel, thriy nhiQt, phAn ring pha rin hay nghiCn bi n6ng

luong cao, ...

- Sinh vi6n nh6n bi6t duoc cric uu di6m vd nhuoc di6m cta m6i loai phuong phrip
,1

duoc su dung trong ch6 tao viit lieu micro-nano.

- Sinh vi6n bitlt v4n dgng du<rc ki6n thfc tr6n dti titln hdnh xdy dgng quy trinh vd ch6

tao thdnh c6ng v6t li0u micro hodc nano dang b6t hodc mdng bing cric phuong phdp kh5c

nhau trong pham vi phdng thi nghiQm.

- Sinh vi€n nim duoc mQt s6 ki6n thric co bAn vd c6c phdp do c6 thd cluoc sri dung

trong phdn tich tinh ch6t cta vdt liQu ch6 tao duoc.

5. DiQn tir s6 vi tuong try (Digitot ond Analog electronics)

M5 hoc phAn: DAE251

56 tin chi: 05

Hoc phAn ti6n quy6t: PSD231

MO ta t6m t6t n6i dung hoc phAn:

IIoc phdn niry cung c6,p cho sinh vi6n c6c ki6n thric co bAn vd n6ng cao vd vi xt ly vd
. ..1 .. .l

vt dreu l(hlen.

C6c thi6t bi diQn vd diQn tt tuong tdc v6i th6 gi6i thqc th6ng qua viQc truydn th6ng tin.
.C +

Th6ng tin duoc truydn tni bing c6c tin hi€u c6 thil t6n tqi chir y6u d mdt trong hai d4ng

o

Analog vd ky thuat s6. Hgc phin girip sinh vi6n c6 nhirng ki6n thric co ban vA k! thu{t sii vd

k! thu{t tuong tu, sg kh6c biQt gita k} thuflt sti vd k} thuat tuong tg: Mach tucmg tu ld m6t

loai mach diQn tri xt li b6t k, dt liQu ho4c tin hiQu tuong tu ndo vd xu6t dAu ra tuong tu.

Chring dugc lirm tir c6c thnnh phdn mach tuong tu kh6c nhau nhu diQn trd, tU diQn, cuQn

cim... Lo4i mach di6n tri xri ly dt liQu ho[c tin hiQu c6 bi6n <16 rdi r4c cdn clugc gqi ld tin

hiQu s6 dugc goi ld m4ch k! thuf,t s6. Chring duoc 1dm tir cric c6ng logic k! thuat sO la kh6i

x6y dpg co bin cta bAt lcj,m4ch ky thuat sd nio.

Hqc phan girip sinh vi6n c6 nhtng ki6n thric cdn b6n vC ky thu6t si5 vd ky thuat tuong

tU, phAn biQt sg kh6c nhau gita ky thuat s6 vd k! thuflt tuong tg. Sinh vi0n sE tlugc ki6m

nghiQm c6c nQi dung li thuyait cl6 <Iugc hgc tr6n lop nhu nghipm l4i cric dinh luflt Boolean,

mach TTL, mach dao dQng, m4ch dtlm, mpch dlch md. . .. cfrng nhu mQt si5 m?ch tuong tU

nhu m4ch chinh luu, khutich dpi, t4o dao <l6ng, m4ch xung, 6n 6p, cflng nhu cdc mach tich

hqrp (IC) thUc hiQn cdc chr?c ndng logic co ban.. . trong llnh vuc di6n - diQn tir, truydn thdng,

diQn ts <lQng...
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6. Ccr s6' cta vi tliQn tfi (Fundamentals of microeleclronics)

Md hoc phAn: FMI23l

56 tin chi: 03

Hoc phAn ti€n quy6t: PSD23l

M6 tir tom tit n6i dung hgc phAn

Hgc phin duoc thi6t kii d€ xdy dung ndn t6ng vtng chic trong ca thiet k6 vd phdn

tich rnach diQn tt. tlgc phAn niry cung c6p su hii3u ti6t ve tfrai ni6m v?r nim vrrng ki6n

thuc bing cdch su dung cdc vi du hi6n dai dC rhuc dAy vd chuAn bi cho sinh vien cric kidn

thric ndng cao. Hoc phAn cho phdp sinh vi6n phAn tich cric v6n dd phric t4p thdnh cdc thirnh

phAn don gi6n hon vi quen thu6c, tu tlo xdy dung su tu tin vd k! ndng truc quan cAn thi6t

d€ thdnh cdng.

7. Cric phuong ph6p phin tich tinh ch6t vir ciu trric vft IiQu (Methotts of anatyzing

material properlies and slructures)

ME hoc phAn: MAS23 I

56 tin chi: 03

Hoc phdn ti€n quydt: SSP231, PSD231

M6 ti t6m tit nQi dung hqc phin:

Hgc phAn ndy gitp cho sinh viOn nim duoc ciic ki6n thric co bin v6 c6c phuong phrip

phAn tich c6u truc tinh th'5, cAu truc ktruytit t6t, thdnh ph6n ho6 hqc, hinh th6i hqc br} m{t vi
cic tinh ch6t co ban nhu tinh ch6t dign, tt vd quang cria v{t liQu. Qua d6 sinh vi6n bitit v{n

dung c6c phuong phrlp phdn tich viro timg trudng hqp cU th6.

Nh6m ph6n tich c6u ruc tinh th6 trinh biy phuong phrip nhi€u xa tia X. Trong phuong

phrip nhi6u xa tia X c6 hai phuong ph6p chinh la phan fich c6u tnic clon tinh th6 vi phuong

ph6p tla tinh th6 @huong phrep bQt).

Nh6m phin tich thanh phAn ho6 hgc trinh biy nguy€n ly vd c6ch phdn tich huj,nh

quang tia X ve Ph6 tan s6c nang lugng tia X (EDX).

Nh6m phin tich c6u tnic bd mqt trinh bdy k! thudt nhfn vi phdn tich inh AFM, SEM,

TEM...

Nh6m phAn tich tinh ch6t cria vat lieu trinh biy c6c nguy6n ly vi c6ch ph6n tich tinh

chAt diQn, tir vi quang cira vflt liQu th6ng qua c6c kiit qui do d4c thu ttugc h€n h€ do di€n

dung, P(E), M(H), M(T), RS, FTIR, Uwis hay PL, ...

8. M6 hinh vir m0 ph6ng bing ng6n ngir Python (Modeling and Simutation in Python)

(
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M5 hqc phin: MSP23l

56 tin chi: 03

Hoc phAn ti6n quy6t GIFl3l

Md ti t6m tit n6i dung hqc phan:

Hqc phan "Md hinh fi m6 phdng bdng ng6n ngii Python" ld m6n hoc quan trgng rt6 hd

trg cho dinh hu6ng Dt li$u lon vd Khoa hoc dt liQu sri dpng c6ng nghQ th6ng tin trong cdc

bdi todn vflt ly. M6 hoc trang bf cho ngudi hgc nhiing ki6n thric co b6n vd ngdn ngt lip
trinh Python vd img dqng ng6n ngt l6p trinh Python trong nghiCn crlu khoa hgc. Ngodi ra,

m6n hgc trang bi th6m mQt s6 ky rIng hucrng d6n dqc tdi liQu thdnh th4o, k! ning ti6n hanh

nghidn criu, vitit b6o c6o, thuylit minh dii tdi, lem vi6c theo nh6m.

9. Thgc hirnh ch6 t4o vir khio s{t vft liQu vir linh kiQn b6n din (Practice manufacturing

and sumeying semiconductor materiuls and components

Md hoc phAn: PMS22I

56 tin chi: 02

Hqc phan ti6n quy6t: PSDZ3l

M6 ti t6m tit nQi dung hqc phan:

Hgc ph6n trang bi cho sinh vi6n cric ki6n thric co ban v6 vat liCu va linh kiQn b6n ddn;

cric k! ndng dii thgc hinh do d4c, x6c dinh dO nhay, thdi gian s6ng cria c6c hat t6i trong c6c

chdtbdn aan. m6ng qua cld, sinh vi6n n6m bit va thvc hdnh cdc k! ning do dac, x6c tlinh

cl6c tnmg tinh chSt quang vi sU truydn ning luong trong c6c linh kiQn; d[c tnmg <liQn vi sg

truy€n h4t t^6i trong cric thi6t b! bdn din.

10. Ti6ng Anh chuyGn ngdnh (Englishfor Scienctists and Engineers)

M5 hgc phin: ESE231

Sti tin chi: 03

Hqc phan ti€n quy6r ENGI41, ENG132, ENG133, PSE25l, PSE262,MPA24I

M6 ti t6m tit n6i dung hqc phan:

Hoc phAn ld sy ktit hqp toan diQn gita khi ning sri dqng ng6n ngfi tiling anh trong

chuy6n nginh khoa hgc vd ki thuflt cfing nhu nhting kiiin thric vd khoa hgc, ki thu{t co bin.

C6c bdi hgc duo. c bao gtim ki ning co bin clec hii5u c6c tii liQu khoa hgc, ki thuit di5n luyQn

tfp nghe, vi6t nhimg chri tI6 khoa hgc ki thu{t th6ng qua m6i ctrri ad. Ira5l cht dd cia bii hqc
a ,, r ,tgin vdi ciic cric vdn cl6 co b6,n trong khoa hgc ki thu{t nhu nghiCn cr?u & ph6t tri€n, ph6t
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tri6n sin phdm, thi€t kC sin ph6m... Hqc phdn cflng ph6t tri€n ki ndng thio lufln lim vi€c

nh6m thdng qua y6u cAu nhi€m ru cta bdi hoc.

6.3.2.2. CLc hgc phin tr; chgn

11. M6 ph6ng linh kiQn brin din (Semiconductor Device Simulation)

ME hqc phdn: SDS231

Sti tin chi: 03

Hqc phAn ti€n quy6t GIF131, PSD231

M6 ti t6m tit nQi dung hqc phan:

Hqc phan mO ph6ng linh kiQn brin din cung cAp c6c ki6n thric co b6n v6 m6 ph6ng vi
phdn tich c6c thiilt bi bdn d6n hiQn dai khrlc nhau bing phAn m6m m6 ph6ng thi6t bi hai

chidu c6 t6n MEDICI, ban ilAu tlugc ph6t tritin b0i D4i hgc Stanford (PISCES II) vd duo. c h6

tro bdi Technology Modeling Associates, Inc., CA. VO co ban, MEDICI gi6i quyilt bdi to6n

tim c6c tinh ch6t c6c linh kiQn bing c6c phuong trinh thi6t bi b6n d5n cO di6.,: phunng trinh

Poisson, phuong trinh li6n tgc cria electron vd 16 triing, vi phucrng trinh ddng di€n khutich
. . .i

tdn cua electron vd 16 tr6ng. Bdng md ph6ng sinh vi6n c6 th6 nf,m duoc crlc tinh ch6t v{t li,
hiQu su6t cta thi6t bl nghi6n cr?u, bao gdm ci c6c t6c d6ng cria viQc gia nhiQt m4ng tinh thii

vd c6u trric di the.... Ngodi ra Sinh vi6n ld,rn quen v6i ngdn ngt matlab vd c6c phin m6m

th6ng dqng kh6c nghiOn cr?u tinh ch6t v4t liQu, h6p thg quang hoc trong cdc cd.utnic nano,

vi nghi€n criu tinh ch6t co hoc trong cec hQ vi md cta clc vit liQu b6n d6n. K6t qui tinh

toiin sE duoc so srffi v6i thgc nghiQm aii ni6u va n6m Uit dugc c6c co ch6 cria c6c sin phAm

c[ng nhu fmg dung trong thgc ti5.

12. Tri tuQ nhin t4o, IoT vir vit liQu th6ng minh cho rfrng dgng ning luqng (Artificial

Intelligence, IoT and mart Materials for Energy Applicalions)

M5 hqc phin: AIM231

Sii tin chi: 03

Hgc phAn ti6n quy6t: cIF131, MSP23l

M6 ti t6m t6t nQi dung hgc phAn:

Hgc phAn ndy sE cung c6p cho sinh vi€n nim duo. c c6c ki6n thtc co ban nhu: Tri tuQ

nh6n tao (vitit tit: AI - Artificial Intelligence) ld mQt hQ thi5ng iluo. c trang bi vdi khi ndng m6

ph6ng l4i qud trinh nhfn thric vd suy nghi cta con ngudi. Khi d6, AI sE kh6ng chi phan h6i

mQt c6ch m6y m6c theo nhirng gi da lfp trinh mir cdn c6 thti "suy nghl'vd tU dua ra quytlt

tlinh vuqt ra kh6i ph4m vi l{p trinh nhu ban dAu; Intemet van v|t (virit tilt IoT- Internet of
Things) ld mQt mpng ludi li6n krit r6ng 16n gita c6c thii5t bi vflt ly vdi nhau, nhu gita c6c

phuong tiQn giao th6ng, ciic hQ gia dinh, c6c thii5t bi ttiQn trl, cim bi6n, bQ d5n dQng vd c6c
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thi6t bi kh6c. IoT c6 rlng dung lon hon vi rQng hon nhu cho b4n c6c ti€n ich, bio tdn ning

lugng, ndng nghiQp, giao thdng vfln tii, vin chuytin... Trong khi d6 Sg ph6t trii5n cria vdt

liQu, d{c biQt ld c6c vat liQu th6ng minh, mang trong minh ti6m nang di5 da d4ng ho6 nhirng
l-

ngu6n ndng luong md chring ta c6 the khai thric. V6i s1r nghien cr?u vd <I6i mdi li6n tqc,

nhiing v{t li6u ndy s€ md ra mQt lo4t c6c ngudn ndng lugng da d4ng, tu d6 t6i rtinh hinh

tuong lai b€n vfng cta chirng ta.

13. Vi xfr lf vir vi iliiju khi6n (Microprocessors and microcontrollers)

Mi hgc phdn: MMC231

56 tin chi: 03

Hqc phan ti€n quy6t: oaEz5l

Md ti t6m tit n6i dung hqc phin:

Hqc phAn ndy cung c6p cho sinh vi6n c6c ki6n thric co b6n vd n6ng cao vd vi xt lj vi
. ..1 ...ivt dtelt l(hlen-

- Trinh bdy nhftng kidn thuc co bin cdu tnic chung cua mQt hQ vi xti ly, cdch dinh

dpng vd bi6u di6n th6ng tin trong hd vi xt lf - vi di6u khiOn.

- Trinh bdy ho4t dQng, ring dung crla vi di6u khi6n.

- Trinh bdy cic ki6n thric vd vi didu khi6n 805 I nhu crlc chuAn 805 1, c6c chdn vi clidu

khi6n 8051, c6ch t6 chric bQ nhd, c6ng rao- ra, c5c thanh ghi chfc ndng...

- Trinh bdy cdc co sd crla truydn th6ng 
"Ol 

titip, xri lj ng6t. . ..

14. Thi6t 116 l6p trinn cho kf thu{t vi tliQn trfr (Progromming design for microelectronics

engineering)

Md hoc phAn: PSM231

56 tin chi: 03

IIgc phdn ti6n quy6t: GIF 13 1, MSP23 i

Mo ta t6m tit nQi dung hoc phAn:

Hqc phAn Thi.5t k.i l{p trinh cho k! thu{t vi diQn tt trang bi cho ngudi hqc nhtng ki6n

thric co bAn v6 co sd cong ngh6 mach tich hqp, d4c tinh cta c6ng nghQ MOS, c6ng nghQ

CMOS, thi6t kC m4ch, nguy0n ly vir layout cta mach CMOS, c6c cdng nghQ mdi trong ch6

tao IC, thi5t k6 tr6n phAn m6m chuy6n dung.

15. C6c v6n aii niQn tl4i cua c6ng nghQ bdn din (Modern problems of semiconductor

technologlt)

Mi hqc phAn: MST231

R
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S5 tin chi: 03

IJgc phAn ti€n quy6t: PSD23 I

M6 tei tom tit nQi dung hoc phin:

LIoc phAn cung cApl tang bi ki6n thfc vd tidm ndng phong phri vd v6 t6n cria tli€n tt
nano. Qua d6 c6 th6 kh6c phpc nhtng hpn cht5 cria c6ng ngh€ CMOS th6ng thudng, co ch6

vdt lj co bin, m6 hinh, k! thuAt ch6 tao vir c6c c6ng cu c6 th6 dugc st dqng dti tao m6 hinh

cho ciic thi6t bi ndy. Sinh vi0n c6 j tuong v€ ciic mach vd ki6n tnic c6 th6 duoc xdy dgng rld

tri6n khai cric thi6t bi m6i ndy.

16. DiQn tfr Nano (Nono electronics)

Mi hqc phdn: NEL23l

56 tin chi: 03

t loc phdn ti6n quy6t: PSD23 l, FMI23 I , DAE251

M6 ti t6m tit ngi dung hoc phin:

FIgc phAn trinh bdy nhring khrii ni€rn co b6n cta Di0n tri nano:

- PhAn 1. Ddy nano: gioi thiQu cric tinh chit difn cta dAy nano kim loai cho img dqrng

di6n tt nano ctng nhu cric y6u t6 dnh hudng d6n tinh ch6t diQn o c6p dQ nano (kich thudc

vd hi6u ung b6 mgt), cric ktit n6i tucrng lai dua tr6n 6ng nano carbon, nhirng phuong phrip

cAi ti5n d6 sin xu6t mach tich hop ddy nano.

- PhAn 2. Di€n tir phdn tri: gioi thiQu cdng nghQ diQn tri hiru co, cim bii5n h6a hgc sri

dgng c6u trtc nano, phdn tich c6c c6u truc hiru co, su ph6t tri6n theo hu6ng t6ng hqp cdc

c6u tnic nano di€n sinh hgc si6u ph6n tri.

- Phan 3. Cec thiiit bi nano: gi6i thiQu nhtng phrit tri6n mdi trong cdc v{t li€u tliQn cuc

c6 c6u trfc nano cho ch6 t4o pin Lllon, c6c thi(it bi dga tr6n 5ng nano cacbon, c6c phdp tto

d c6p dQ nano, c6ng nghQ d6ng g6i.

f7. Nhip m6n v6 Vi diQn trfr iliin DiQn trfr nano: Thi6t k6 vt C6ng nghQ Qntroduction to

Microeleclronics to Nanoeleclronics: Design and Technology)

ME hgc phin: IMN23I

56 tin chi: 03

Hqc phan ti€n quyiit: PSD231, FMI231, DAE25l

M6 ta t6m t6t nQi dung hgc phAn:

Hgc phdn ndy trang b! cho sinh vi€n ki6n thric vE ben dAn vd ldm viQc voi c6c linh kiQn

diQn trf, hiilu vd nim duqc nguy€n l/ cta cdc m4ch tliQn tri. Hi6u ttugc v6n d6 chia t! lQ vn

o
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ch6 t4o VLSI, cdc khia c4nh v,5 m6 hinh h6a MOSFET, thi.it k15 k! thuflt tuong tg vi k!
thuat s6 VLSI, tri6n khai FPGA bing Verilog, kitlm tra vi <IQ tin c{y cta VLSI, c6c s1r c6

ki5t niii trcn chip, cilc c6ng ngh€ mdi niii vd b6ng ban dAn kh6ng chr?a silicon (quy m6

nano), v.v.

6.1.4. KhOi ki6n thrl'c nginh vi b6 trq

6.1.4.1. Kh6i ki6n thric nghnh

Tg chgn theo llinh hurirng rimg dgng (chgn theo Modul I hoic Modul 2)

Modul I: C6ng nghP vQt liQu bdn ddn

Hgc phin n6t nu6c

l. Quang tliQn tir b6n d6n (Semiconductor Optoelectronics)

Md hqc phAn: SEO33l

56 tin chi: 03

Hgc phin ti6n quy6t: PSD231

Md ti t6m tit n6i dung hgc phAn:

Hqc phan trang bi cho sinh vi6n cdc nguydn tic co bin v,5 chuyiSn ti6p quang hgc trong

ch6t bAn d6n, s1r ph6t xa tu phit vir cu0ng bric cria photon trong ctr6t brin din, chuyrSn titip

kh6ng bric xa, v6t li€u b6n d6n cho quang ttiQn tu, h6p thu vi khutich tlai quang, bO tech

s6ng quang, pin m4t trdi, gir5ri h?n co ban cho pin m{t trdi, r5ng d6n s6ng quang tich hgrp vd

bu6ng cQng hucmg, bQ khu6ch tl4i quang b6n dAn, di6t phet s6ng, chiiSu sring tr4ng th6i rin,

laser b6n din, tlQng lgc hoc laser, laser gi6ng luqng tri vi laser ch6m luqng tir, cAu tnic DFB

vd DBR tich hqp, laser ph6t ra bd mflt khoang thing dung, laser khoang vi m6, quang tri c6

tn6 Oieu chinh rQng, tti€n tu b0 di6u biiin rinh s6ng h6p ilru, bQ chuylin m4ch toan quang,

chuy6n ti6p quang li6n dii, laser dng luqng tu, thi6t b! quang brin din trong hQ thtlng truy€n

th6ng quang hqc.

2. Vft liQu bdn din pha t4p aAt ni6m (Rare Earth Doping of Semiconductor Materials)

Mi hqc phAn: RSM331

56 tin chi: 03

Hqc phAh ti€n quyi5t, PSD23l

M6 te tom t6t nQi dung hgc phin:

Hgc phdn vAt teu ben d6n pha tap <t6t hiiim cung c6p cho ngudi hqc c6c ki6n thric vd

c6u tnic ving ndng luqng vd c6c tinh ch6t dien, tir, quang clia vat fieu b6n dAn tinh khiiSt ve

brin dfin pha t4p. Ngudi hqc sE hi6u 16 rlugc c6u truc vtng ndng luqng vd c6c tinh ch6t
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quang, diCn ttr crla c6c ion d6t hitim cfrng nhu hi6u dugc tiic d1rng, anh hudng cta trudng

tinh th6 brin d5n l€n c6c tinh ch6t v6t lli cria ciic ion it6t hitim. Ngudi hgc sE duo. c nghiCn cr?u

ban chAt cria ciic qu6 trinh truydn ning lugng tt ndn b6n d6n toi cic ion dit hitim cfing nhu

gita c6c ion d6t hi6m vdi nhau. Ngudi hgc sE duo. c tim hiiiu c6c img dgng cta vft liQu b6n

din trong cuQc s6ng. C6c k! thu{t vi phuong ph6p pha tqp cric ion ait nii5m trong cdc v{t
liQu b6n din cing tlugc nghi€n cr?u vd tim hiiiu.

3. Pin ning lugng mit trii (Solar cell)

Md hqc phin: SOC331

56 tin chi: 03

Hqc phAn ti6n quy6t: PSnz3l

Md ti t6m tit nQi dung hqc phan:

Hqc phin trinh bdy nhiing kh6i ni6m co bAn vE pin nlng luong mit trdi: nguy€n li biiln

d6i nang lugng mdt trdi thdnh rti6n ndng; c6c phuong phdp ch6 t4o pin m{t trdi silic tinh th6,

silic v6 dinh hinh, pin m{t trdi CIGS, pin mdt trdi hiiu co; c6c hQ th6ng diQn mdt trdi sir

dgng cho sinh hoat gia dinh vir n6ng nghiQp; nhirng tric dQng tich cuc vd han ch6 cta diQn

rndt troi lOn xi hQi vir m6i trudng.

4. Tinh ch6t tliQn cfra v$t liQu (Electronic Properties of Materiols)

Mi hoc phAn: EPM33l

56 tin chi: 03

l{oc phAn ti0n quy6t: PSD23l

M6 ta tom tit nQi dung hoc phAn:

Hgc phAn cung c6p n6n ting cho nhiAu ngirnh c6ng nghQ cao da thay il6i nhanh ch6ng

trong nhAng ndm gAn ddy. Gi6i thiQu vd thuQc tinh diQn tri cta V4t liQu, trinh bdy c6c

nguy6n tic ho4t <lQng cta ciic electron trong vit liQu vri ph6t tri6n sU hi6u bi6t co bin vdi chi

ti6t ky thuat tOi ttritiu. Hqc phAn dC cip diin tilt cA cdc v6n d€ chinh trong linh vgc niiy bao

g6m vft lj, k! thuit diQn vd khoa hoc vat liQu. Ngoii ra, hqc phAn cing cung c6p sg hii3u

bi6t vd hoat dQng cta c6c electron trong v6t liQu, cdch c6c electron x6c <tinh crlc tinh chAt

nhiQt, quang vi diQn tu crla vflt liQu vd c6ch cdc ddc tinh iliQn tu ttugc ki6m soft dtl sri dgng

trong c6c ung dUng c6ng nghQ.

H7c phin ty chgn

5. Cim biSn vt thi5t bi do lutrng (Sensors and Insfiumentations)

ME hgc phin: SEI33l
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56 tin chi: 03

Hgc phAn ti6n quytit: PSD23l

Md ti t6m tit nQi dung hgc phi.n:

Hoc phin "Cnm bitin vd thi6t bi tlo luong" ld hqc phen nghiOn cliu vd fnh vlrc bao phri

dii rQng cta c6c hiQu ung v{t ly c6 th6 st dpng dri thu dugc cdc kitin thric vd m6i trudng.

M6n hoc sc dC cflp tdi c6c tinh ch6t v4t lj cria cim bitin d6 chuydn d6i cdc th6ng sti vit lj
thanh bO dt liQu sti vi thi6t k6 phdp do dti phdn tfch dt liQu mQt cech h€ thi5ng. C6ch xri ly

c6c phdp do trong hp thting clo ludng vd cim bi6n duo. c nhin nhAn tu g6c dQ v{t lf, trong d6

trQng tam ld cho sinh vi€n th6y duo. c m6i li€n ktit gita khoa hgc v{t liQu, v{t lli vd k! thuQt.

ViQc thu thfp dt liQu bing hg thi5ng do ludng trang bi cim bitin thich hqp ld mQt trong

nhirng ho4t ttQng co ban cria khoa hoc vir c6ng nghQ. Hgc phin "Cdm biiin vd thi& bi do

htdng" nhim muc dich cung c6p cho sinh vi€n <l4i hoc, hoc vi6n cao hoc hodc nghiOn cuu

sinh nhirng ki6n thr?c co bi.Ln vA hQ th6ng ilo ludng vd cAm biiin. NQi dung bao gtim mQt

phpm vi rQng c6c nguy€n ly cdm bi6n vd hQ th6ng do ludng tuong img sri dgng citc chm
..t
Dlen nay.

Th6ng qua m6n hoc, sinh vi€n sC nim duo.c c6c nguy€n ly co ban trong vi€c thi6t kai

cim bi6n, nguydn l;f ho4t dQng co bin cria mQt sii thiiit bf rlo luong th6ng dr,rng. BEn c4nh gid

giang lj thuy6t, sinh vien sE thuc hiQn thio luAn, thuc hanh do vdi mQt sli cAm bitln co ban.

6. Vflt liQu cho chuy6n d6i vir tich trii nlng lvgng(Materialsfor energy conversion and

slorage)

Mi hgc phAn: MES33l

56 tin chi: 03

Hgc phdn ti€n quy€t: Kh6ng

MO ta t6m t6t nQi dung hqc phin:

Hqc phAn ndy thio ludn vd vai trd cila vat liQu ti€n ti6n ring dung trong chuytin d6i vd

tich trr nlng luqng. PhAn dAu cria hqc phan n€u l€n khdi niQm vA vat lieu cho chuyi5n h6a vd

tich trf ning luong cflng nhu c6c thdng s6 chinh tt6nh gi6 ho4t tlQng cta thi6t bi. CAc th6 hC

kh6c nhau cta cdng nghQ pin m4t trdi cing dugc thAo lufln. Nhirng luu y chinh vA vit liQu

vd k! thuit ch6 t4o trong viQc quy6t dinh tinh ch6t vA khi ning ho4t <tQng cria pin m4t trdi.

Nhting phuong ph6p kh6c cho chuyi5n d6i nang luong nhu diodes phrit quang (LED), diodes

phiit quang hfiu co (OLED), pin m4t troi htu co (OSC), v6t li€u 6p diQn ding trong bi6n d6i

ndng lugng cfing sE dugc thio luin. Hgc phAn thio lu4n vA cec th6 hC kh6c nhau cria c6ng

nghQ pin bao gdm co ch6, v4t liQu vd hiQu qua hoat dQng. Ngodi ra hgc phin cfrng girip sinh

vi€n thdo lu4n vE cric giAi ph6p c6ng nghQ ti€m ning cho chuytin tt6i ndng lugng m{t trdi
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thanh ndng luqng h6a nAng fuhdn tdch nu6c, kht CO2) cfrng nhu gi6i phdp tich trt nang

luqng (Li-ion battery).

7. Co sfr tl6ng g6i linh kiQn vi iliQn tft (Fundamelal of Microelectronic Packoging)

M6 hqc phAn: FMP33l

Sti tin chi: 03

Hqc phin ti6n quy6t: Kh6ng

M6 ti t6m t'6t nQi dung hqc phin:

Hqc phAn "Co sd tl6ng g6i linh ki€n vi tliQn t?" nhim mpc dich cung c6p ki6n thric

cho sinh vi6n vd c6c tic d$ng cta c6ng nghQ diQn h6a d c6c c6p d6 kh6c nhau t6i viQc it6ng

g6i linh ki€n tlign tu. M4t kh5c, hqc phAn ndy se nh6n manh tim quan trQng cta vi€c ktit niii
cdc con chip nhu ld khia c4nh quan trQng cria viQc <l6ng g6i linh kiQn diQn tri vi tflp trung

vdo vi0c xri l! diQn h6a nhu y6u tt5 thrlc itAy viQc kim lo4i h6a trong c6c con chip ti6n ti6n.

Trong pham vi hqc phin niy, hQ th6ng phdn c6p d6ng g6i vir tAm quan trgng cria cric c6ng

ctr xft ly ti€n ti.in cfing dugc tl€ c{p. Hgc phin gdm 5 chuong: Chuong I trinh bdy mQt s6

khia canh co bin cria xr? ly ttiQn h6a, xric dinh sg ph,in c6p trong d6ng g6i vi diQn tri.

Chuong 2 tl€ cip toi vi€c kim loai h6a chip, bao g6m hiQn tr4ng c6ng nghQ hiQn t4i tdi n5

lgc nghiCn cuu vir giti quy6t vAn tl€ di chuy6n diQn tich th6ng qua l6p rdo ciin. Chuong 3 d€

cdp ciic khia canh chinh vi c6ng ngh6 ki5t ndi g6i chip. Chuong 4 vA g6i, bo m4ch vd dAu

n6i. Chuong cuOi h phan ldm phing h6a, co khi, m4 <liQn vd dgng cu khic, ldm sach.

8. Thr;c t{p chuy0n di (Special practice)

MEhgcphdn: SPP331

56 tin chi: 03

Hqc phAn ti€n quy6t: Kh6ng

M6 ti t6m tdt nQi dung hoc phAn:

Hqc phin ilua ra girip sinh vi6n nh6n thric, ph6n tich vd hiilu s6u hon vii tinh chit, d4c

trung kh6c nhau cria v6t li€u qua viQc rto tlac khAo s6t vat liQu bing mOt s6 ph6p do co bin
trong phdn tich c6u tnic, tinh ch6t vat li€u nhu XRD, Raman, FTIR, hulnh quang... Qua d6

ndng cao khi n[ng v{n dpng, thUc hirnh ly thuy€t tld hec vio thuc nghiQm. Ddng thdi rdn

luyQn ki ning thgc hdnh, ph6n tich xir l! sti liQu. Cirng vdi d6 girip sinh vi6n c6 duoc sg say

m6 hung tht, ctng sg tg tin trong c6ng viQc tuong l4i.

9. Sin xu6t finh kiQn brin din vir ki6m so6t quy trinh (Semiconductor manufacturing

and process control)

Mi hqc phAn: SMP33l
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56 tin chi: 03

Hqc phAn ti6n quy6t: PsD231

Md t6 t6m tit nQi dung hgc phAn:

Hgc phAn "Sin xu6t linh kiQn b6n dAn vd ki6m sodt quy trinh " dd cip t6i viQc sin xu6t

cric thi6t bi, mach <liQn vd s6n phrim <IiQn tt dUa tr€n ch6t brin d5n. MQt c6ch tton giin, ho4t

dQng sAn xu6t linh kiQn brin d6n dugc xric tlinh li qud trinh biiln ttOi nguy€n liQu th6 ban dAu

(<tAu vdo) thdnh c6c sAn ph6m dugc thuong m?i h6a vi img dung trong ciic nginh c6ng

nghiQp trinh dQ cao (ttAu ra). Trong nganh sdn xu6t ch6t b6n dan, nguy6n liQu dAu vdo bao

g6m vft IiQu brin din, cric ch6t pha t4p, kim lo4i vd ch6t c6ch diQn. C6c ddu ra bao gdm c6c

m4ch tich hqp (IC), g6i m4ch tich hqp, bang m4ch in vd cutii ctrng li c6c thitit bi diEn tri

thuong mai khiic nhau. Muc <lich cria hgc phAn ndy ld cung c5p mQt c6ch chi ti6t cho sinh
.^ :

vi€n ndm duoc c6c phuong phrip ch6 tao cec vat liQu vd vft tu diQn tir duo.c chuy€n thdnh

c6c mach tich hqp hoirn chinh vdL ciic sin phAm diQn tu trong m6i trudng sin xu6t c6ng

nghiQp. Chri dC cta hgc phAn sc xoay quanh c6c vAn dd lien quan tdi san xu6t c6c thi6t bi vd

mach vi <IiQn tt d c6p dQ c6ng nghiQp, bao gtim quri trinh chr! qo, ki6m so6t quy trinh, thri

nghiQm thii5t k6, m6 hinh h6a quy trinh, m6 hinh h6a n5ng su6t vd hQ thiing CIIvI/CAM.

Ngodi ra hgc phdn c6 mQt s6 bdi torin m5u kdm bdi tip gqi f girip sinh vi6n n6m duqc ly

thuy6t co ban vd ph6t tritin tu duy sring t4o.

10. Phuong ph6p ph6n tich quang ph6 (Methods ofspectroscopic analysis)

Mi hqc phAn: MSA331

56 tin chi: 03

Hgc ph6n ti6n quy€t: Kh6ng

Md tri t6m t6t nQi dung hqc phan:

Hqc phen ndy cung c6p cho sinh vi€n nhirng kii5n thric co ban vA cdc phuong ph6p

phan tich quang phl5 hay duo. c sir dung hiQn nay nhu: phii h6p thu tri ngo4i - khi kiiln UV-

vis, Ph6 quang huj,nh quang, kich thich hulnh quang vd thdi gian s6ng huj'nh, phd h6p thtr

hdng ngo4i, pho ten x4 Raman, Ph6 huinh quang tia x Q(PS), vn ph6 <tiQn tri Auger AES.

Qua tl6 sinh vi6n bitit v6n dgng c6c phuong ph6p phdn tich vio tirng trudng hqp cu th6.

Modul 2: C6ng ngh$ vi iliQn tfr (vi m4ch)

Hgc phAn uit buQc

1. Mqch vi iliQn tir (Microelecfionic circuit)

Ma hqc phAn: MIC23I

56 tin chi: 03
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Hqc phAn ti€n quy6t DAE24I, FMI231

M6 ti t6m t6t nQi dung hgc phAn:

Thi6t ki5 vi m4ch (Integrated circuit design) li qu6 trinh t4o ra chc m4ch tich hgrp tr6n

mQt chip b6n d6n. C6c vi mach tich hgp ndy c6 th6 chria hang tri€u hoic thflm chi hdng tj
thdnh phdn diQn tu nhu transistor, diQn tr&, t9 diQn, vi nhidu thanh phan kh6c tr6n mQt chip

nh6. Hqc phdn niy trang bi cho sinh vi6n kii5n thric vd brin din vd ldm viQc vdi cric linh kiQn

diQn tu, hitiu vd niim duoc nguyen ly cta cric mpch diQn tu. Sinh vi€n bitit c6ch thitit vd dr)ng

phAn mtm O6 ttritit k6 vi mach nhu: thi6t kti m4ch in, md ph6ng mach ttiQn tri, l{p trinh vi

mach, kitim tra vi <I6nh gi6 m4ch itiQn tt.

2. Thi6t kii vir s:in xudt IC vir MEMS (Microelectronic design & fabrication for IC and

MEMS)

Mshqcphin: MIM331

56 tin chi: 03

Hsc phAn fi€n quy6t: PsD231, DAE24I, MMC231

MO ta t6m tit nQi dung hgc phAn:

NQi dung hqc phen duoc trinh bdy trong 10 chuong. Chuong I trinh bdy t6ng quan v6

c6ng nghQ sAn xu6t, c6c bu6c sin xu6t chinh md se dugc trinh bdy chi ti6t trong cdc chuong

t6 tiiip. Quri trinh quang khic duoc trinh biy trong chuong 2, chuong niy trinh bdy chi tii5t

ve ky ttru4t dn mdn, san xuAt m[t na quang, hQ th6ng phoi s6ng, ngudn s6ng, microscopy

quang vdL electron. Chuong 3 m6 td vd qu6 trinh oxy h6a nhiQt cho Silicon, mO ph6ng qud

trinh oxy h6a, cric y6u tO anh hudng t6c dQ oxy h6a, phdn bd l4i tpp ch6t trong khi oxy h6a,

tinh ch6t mit n4 cta SiOz, kI thu{t oxy h6a, ch6t luong oxy h6a, oxy h6a c6 chon lgc, tlac

diiSm chiAu ddy oxy h6a vd m6 ph6ng quri rrinh oxy h6a nhi€t. C6c ki6n thric vc khu6ch t6n

bao gtim qud trinh khutich trin, m6 hinh to6n hoc cho khu6ch t6n, hC s6 khu6ch trin, hinh

thdnh tiiip xric vi m6 ti d4c <titim, diQn trd d6i, m6ph6ng qu6 trinh khu6ch t5n vd hQ th6ng

khu6ch t6n duoc trinh biry trong chucrng 4. Chucrng tii5p theo md t6 c6y ion, k! thu{t c5y

ion, m6 hinh to6n hoc cho c6y ion, c6y ion c6 chgn loc, dQ sdu titip xric vd eliQn trd dii. Qu6

trinh tao mang duoc trinh bdy trong chuong 6, vti cic ki6n thric v6 phuong ph6p bay hoi,

phrin x4, phuong phrip k6t tta h6a hgc pha hoi (CVD) vd k! thuQt moc mdn @pitaxy).

chuong 7 gidi thiQu v6 qu6 trinh n6i day ben trong vd ti6p xric. D6ng g6i vd phdn tich hiQu

su6t dugc dua ra trong chuong 8, bao gdm qud trinh kitim tra, thch circ die trong wafer, d6ng

g6i vd ph6n tich hiQu su6t. Tich hqp qu6 trinh Mos, layout tuansitor MoS vd quy luft thi6t

k6, c6ng nghQ CMOS, silicon tr€n c6ch diQn SOI dugc trinh bdy trong chuong 9. Chuong

cuiii cirng trinh biry vd qu6 trinh s6n xuat cho MEMS, tinh ch6t co cria silicon, qu6 trinh
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bulk rnicromachining, qu6 trinh surface rnicromachining, qua trinh LIGA, qud trinh tich hqp

voi IC vd m6 ph6ng.

3. C6ng nghQ phdng s1ch (Cleon room technology)

Md hqc phin: CRT331

56 tin chi: 03

I-Iqc phAn ti6n quytit: Kh6ng

MO ti t6m t6t nQi dung hoc phAn:

I{qc phin cung cap hutrng d5n timg budc vC ttritit kli vd xAy dyng phdng sach, ciic

phuong phrip thir nghiQm phn hqp vd vdn hdnh d€ giAm thi6u 6 nhi6m.. .

Hqc phAn trang bi vij cdc ti6u chudn vir huong din phdng sach, quin li rui ro vd ilic
biQt le phAn d6nh girl nii ro. C6c chri dC vC xAy dpg s4ch, x6c dlnh lugng cung c6p kh6ng

khi cho phdng sach ludng khdng khi khdng mQt chi6u, RABS (llC th5ng rdo cin truy c4p

h4n ch6), phuong phrlp kitim tra phuc trOi O nfri6m, dua ciic vQt dung l6n vdo phdng sach,

c6c vdn aC vC ai img gdng tay vd c6ch phat tri6n chuong trinh vq sinh phdng s4ch cing dugc

trinh bdy. Hgc phAn dAc biQt hiru ich trong ngdnh brin din, dugc phAm, cdng nghQ sinh hgc

v?r khoa hqc ddi sdng.

4. Sin xuit linh kiQn bin din vir ki6m soit quy trlnh (Semiconductor manufacturing

and process control)

Md hqc phAn: SMP33l

36 tin chi: 03

I Isc phAn ti€n quy6t: PSD23 l , DAE24|

MO tA t6m tit nQi dung hoc phin:

Hgc phin "San xu6t linh kiQn brin d5n vd ki6m soAt quy trinh " de cfp t6i viQc sin xu6t

cric thi6t bi, mech tli€n vd sin phAm diqn tri dga tr€n ch6t b6n d6n. MOt cech don giin, hoat

rlQng sin xu6t linh kiQn brin dan dugc xdc dinh ld qui trinh bi6n d6i nguy€n li€u th6 ban dAu

(dAu vdo) thdnh c6c sin phAm dugc thuong mai h6a vd img dgng trong c6c ngdnh c6ng

nghiQp trinh dQ cao (dAu ra). Trong ngirnh sin xuAt chAt b6n d6n, nguy0n liQu dAu vdo bao

g6m vfit li€u b6n din, cric ch6t pha t4p, kim loai vi ch6t c6ch tliQn' Cric dAu ra bao gdm c6c

m4ch tich hgp (IC), g6i mqch tich hqp, bing m4ch in vd cu6i cirng ld cric thi6t bi rli€n tt
thuong m4i khric nhau. Mpc dich cta hoc phAn ndy ld cung c6p mQt c6ch chi ti6t cho sinh

vi6n nim duoc ciic phuong ph6p ch€ t4o cric vit liQu vi v{t tu diQn tu duo.c chuytin thinh

cdc m4ch tich hqp hoan chinh vd cric s6.,n pham diQn tu trong m6i truong sdn xuAt c6ng

nghigp. Cht dd cria hgc phin se xoay quanh c6c vrin dd liCn quan tdi san xuSt cric thilit bi vi
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mach vi diQn tir d c6p dQ c6ng nghiQp, bao gdm qu6 trinh ch6 tao, ki6m so6t quy trinh, thri

nghiQm thi6t k6, m6 hinh h6a quy trinh, rn6 hinh h6a ndng su6t vn hQ thdng CIIvVCAM.

Ngodi ra hgc phin c6 m$t s6 bdi torin mdu kem bei tap gqi 1i girip sinh vi6n nim dugc ly

thuy6t co bin vd phrlt tri6n tu duy siing tao.

Hpc phdn \r chgn

5. Thiiit k6 m4ch tich hqp s6 lDigital integrated circuit design)

ME hoc phin: DID33l

56 tin chi: 03

Hqc phAn ti€n quy6t: Kh6ng

M6 ti t6m tlt nQi dung hqc phAn:

Hgc phin gifp sinh vi0n c6 khi nSng thi6t kti cric c6ng logic t6 hqp vd tuAn tu co bAn,

tri d6 xdy dung n6n m6t hQ thdng thi6t k6 vi mach s6 c6 kich thudc vir img dgng lon, mQt hQ

th6ng vi mach s6 tich hqp. Hqc phAn gilp sinh vi€n ph6n tich Anh huong cdc thdnh phAn kj
sinh R, I-, C tdi v6n ae ainn tnOi, c6ng suAt tidu thg cira thi6t t6, tt AO sinh vi€n c6 thiS dua

ra cric giii phep t6i uu ae tnirit k6 mQt vi mach s6. Hgc phAn ctng trang bi cho sinh viOn

ki6n thuc vd c6ch sin xudt vir thuc hi€n layout mQt c6ng logic chuAn tdi mQt hQ th6ng vi

mach s6.

6. Quang tliQn tir bin din (Semiconduclor Optoelectronics)

Md hoc phin: SEO33l

56 tin chi: 03

Hqc phdn ti6n quydt: PSD23l

Md t6 t6m t6t nQi dung hgc phAn:

Hqc phAn trang bi cho sinh vi6n c6c ki6n thric vd quang ttiQn tu b6n d6n. Cac chri dC

tluo. c dA cflp bao gdm cric ki6n thuc vC vft lj brin d5n, sy truyOn diQn tu vi c6c qu6 trinh

quang hgc trong ch6t brin d6n, sU ph6t xa tu phAt vd cuOng bric ctra photon trong ch6t b6n

d6n, chuy6n ti6p kh6ng bric x4, vat liQu b6n din cho quang diQn tu, h6p thu vd khu6ch d4i

quang, bQ thu quang, pin m4t trdi, gioi han co bin cho pin mat trdi, diode ph6t siing, laser

brin din, laser gi6ng lugng hr vd laser ch6m luqng tu, cAu truc DFB vi DBR tich hqp.

7. Co s& tl6ng g6i linh kiQn vi iliQn trtr (Fundametal of Microelectronic Packaging)

Mi hgc phAn: FMP33l

56 tin chi: 03

Hqc phin ti6n quy6t: DAE241, FMI231
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M6 ti t6m t6t n$i dung hgc phdn:

Hqc phin "Co sd tt6ng g6i linh ki€n vi diQn tri" nhim msc dich cung cAp ki6n thric

cho sinh vi6n vti c6c tdc dQng cta c6ng nghQ diQn h6a 6 c6c c6p ilQ khric nhau tdi vi6c cl6ng

g6i linh kiQn diQn tt. Mat khric, hgc phAn ndy sE nh6n manh tAm quan trqng cta viQc k6t ntSi

c6c con chip nhu ld khia c4nh quan trQng cria vi6c d6ng g6i linh kiQn di€n tri vd tip trung

viro viQc xri lf diQn h6a nhu ytiu t6 th[c d6y viQc kim loai h6a trong cdc con chip ti6n ti6n.

Trong pham vi hgc phAn ndy, hQ thilng phdn c6p d6ng g6i vi tim quan trgng cria ciic c6ng

cU xt ly ti6n ti6n cing duoc di) cflp. Hqc phAn g6m 5 chu<rng: Chuong I trinh bdy mQt sii

khia canh co bin cta xri ly tliQn h6a, x6c dinh sy phdn c6p trong rl6ng g6i vi diQn tu.

Chuong 2 d€ cdp tdi viQc kim loai h6a chip, bao giim hiQn tr4ng cdng nghQ hi€n tai t6i n6
i'

luc nghi€n cuu vd giii quy€t v6n il€ di chuydn iliQn tich th6ng qua l6p rio can. Chuong 3 dC

cfp c6c khia canh chinh vd c6ng nghQ ttit nOi gOi chip. Chuong 4 v6 g6i, bo mach vd dAu

n6i. Chuo.,g cu6i la phAn ldm phing h6a, co khi, m4 diQn vir dung cp kh6c, ldm sach.

8. Cim biiin vir thi6t bi tlo lutrng (Sensors and Instrumentations)

Md hqc phAn: SEI33l

56 tin chi: 03

Hqc phan ti6n quy6t: PSD231

M6 ti t6m tit nQi dung hgc phAn:

ViQc st dgng c6c lo4i cim bi6n khic nhau ting l€n nhanh ch6ng trong ciic cdng nghQ

hi€n dai. Hi6n nay r6t nhi€u c6c img dgng li€n quan di5n cim bi6n duo. c tim th6y trong nhitiu

linh Wc kh6c nhau bao g6m c6ng nghQ m6i truong, ky thuat ch6 t4o, c6ng nghiQp t.u dQng

vd cdng nghQ y sinh. NQi dung m6n hgc niy t4p trung vao co sd ly thuyiSt, nguy€n l1i ldm

viQc vd ring dqng cta c6c loai cim bi6n. Ngodi ra mdn hpc ndy cfing dd cfp tliin c6c k! thuft

tlo ludng, xt li tin hiQu cdm biiin vn hQ th6ng <Io luong cAm bi6n.

9. C6ng nghQ hi6n thi hinh hr.h (Display technologt)

Md hgc phAn: DIT33I

56 tin chi: 03

Hgc phin ti€n quy6t: Kh6ng

M6 ti t6m tit nQi dung hqc phdn:

Hqc phen gioi thiQu vd Men hinh phing m6 ti vflt li vd vflt liQu co ban cta ciic c6ng

nghQ man hinh pheng chinh bao g6m LED, OLED, LCD, PDP vi FED vi mdn hinh phan

chitiu. Hgc phAn ln tii liQu hqc tap danh cho sinh vi€n vi nhtng ngudi mdi tham gia vdo

nginh c6ng nghiQp mdn hinh, hqc phin rlC cip dlin khoa hgc co ban ding sau m6i c6ng nghQ
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mdn hinh vd dua ra c6c bii to6n da giii cing nhu bdi tfp vA nhn trong m6i chuong di5 tr5 trq

viQc (r hgc cta sinh vi€n.

Hqc phAn cfing cung c6p th6ng tin mdi nh6t vd c6ng nghQ mdn hinh hi€n tl4i vd n€u

bat nhirng phdt triiin mdi vd vft liQu OLED bao g6m OLED phrit quang, TTA vd TADF,

OLED 6nh sring tring vi chi6t xu6t ,turh sring. N6 cung c6p th6ng tin quan trgng vr! pha

xanh, 6nh sring 6 t6, man hinh LCD tEng cudng ch6m lugng tu, c6u hinh vi hiQu su6t cria

thi6t bi cfrng nhu ddn LED, d4c biQt ld dtra tr€n nitrat. C6c tinh ndng img dgng bao gdm

OLED cho thi6t bi di tlgng, TV, OLED nhg vd linh ho4t, man hinh phan chii5u, ttec biQt ln

cdng nghQ gi6y diQn tri vd man hinh ti6u thu diQn nang th6p.

10. Thi6t k5 vi mgch ning cao (Advonced Digitat togic design)

Md hsc phin: DLD33l

56 tin chi: 03

Hqc phan ti€n quy6t: DAE24L, FMI23l

Md ta t6m tit nQi dung hqc phdn:

NQi dung hgc ph6n gi6i thiQu ve mi6t k6 vi m4ch s6 tich hqp quy m6 r6t ton ryfSg.
C6c chri tlil sau tlAy ttuoc dd c6p: vdt lj b6n din co bin, mang chuy6n mach vd bAn dAn,

logic t6 hqp vd tuan tU, ch6t, chii5n luo. c xung nhlp, PLA, bO nh6, thi.it kii vflt ly, so dti tdng,

chia rj lQ CMOS, phan fich thdi gian, bii5n d6i ki6n tnic, s6 hgc m6y tinh, thi.* kii ai,5m cti

<linh vd t6i uu h6a cfing nhu c6c c6n nh6c v0 hiQu su6t vd n[ng lugng,...w. Cric chri bii
giang, thi nghiQm vi brii tfp nh6n manh dtin thitit k6 VLSI il6ng bQ c6 lcj luft vi bao giim

logic, bii cuc vi thdi gian CMOS; c6ng cg phan fich va thitit ki! c6 sy h6 trq cta mdy tinh;

cdn nhic v6 dien vi hiQu suAt.

6.l.4.2.Kiirt thrfrc b6 trq

l. Phuong ph6p nghiGn cf,u khoa hgc (Research Methods in Science)

Md hsc phAn: RMS23l

Sti tin chi: 03

Hgc phAn ti€n quy6t: Kh6ng

M6 t6 t6m tit nQi dung hgc phAn:

Hgc phfln "Phuong ph6p lu{n nghi€n cuu khoa hgc" li quri trinh nh{n thric chAn li
khoa hgc, mQt qu6 trinh lao itQng tri tuQ phric t4p, gian kh6, nhmg tl6y hno hung, tliy hria

hgn nhtng triiin vgng l6n lao trong nghiCn criu khoa hgc. M6n hgc s€ cung c6p cho sinh

vi6n nhtrng ki6n thric nEn tang vA phuong ph6p nghi€n criu trong khoa hgc t1r nhi€n k! thuft

vi ci khoa hqc xi hQi. Th6ng qua m6n hgc, sinh vi€n se nim tluo.c ciic nguy6n lf co ban
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trong phuong phrip nghi€n cuu, bitit dugc mgc <lich cta nghi€n criu ld gi cfrng nhu crich thric

tiiln hnnh nghi€n criu. Sinh vi€n sE n6m duo. c c6c budc trong mQt quy trinh nghi€n criu, ttr

vi6c x6c dinh vAn dd nghiCn cftu, d4t c6u h6i nghi6n cuu, l{p kii hopch nghiOn criu cho tdi
ti6n hanh thu th{p vi xri lj dt liQu, vi6t beo c5o vi trinh biy ki5t qui nghidn criu. NQi dung

quan trgng nh6t cria hoc phdn li cung c5p cho ngudi hgc phuong ph6p lufln vd bQ c6ng cu

ee nien thuc h6a mQt v6n d6 nghi€n cuu. BCn canh gid giang ly thuy6t, sinh vi€n s€ thyc

hi€n <16 6n nghidn criu diS ldm quen vdi viQc titin hanh m6t nghi€n cr?u trong linh 4rc khoa

hgc ty nhi6n - ky thuat vd khoa hgc xd hQi

2. Quin lf dg 6n (Project management)

M6 hpc ph6n: PRM33l

56 tin chi : 02

Hoc phin ti6n quyllt: Kh6ng

Md ti t6m tit hgc phin:

Hqc phAn cung c6p nhtmg ki6n thric vd ddu tu, dg rin dAu tu va trinh ttr l{p trinh du

rin itdu tu. C6c nQi dung li6n quan d6n dg rin ddu tu: Nghi€n cuu th! truong, ky thuat c6ng

nghe, tdi chinh, kinh tii - xi hQi - m6i trudng. Crlc co sd khoa hgc tl6 phAn tich iilinh gi6,

chgn lga c6c dg rin <tdu tu. Trinh bdy nQi dung, phucmg ph6p vd thdm dinh mQt dg dn ddu tu.

Girip SV c6 th6 tham gia vdLo ciic ho4t dQng thuc tC liCn quan d6n c6ng vi6c lfp vn quan $
dg rin itAu tu.

S. O6i mriri sAng t?o vir kh6i rrghiQp (nnovation and entrepreneurship)

Mi hoc phin: INE43l

56 tin chi: 03

Hqc phan ti6n quy6t: Kh6ng

M6 ti t6m tit nqi dung hgc phin:

Hqc phAn cung c6p nhirng ki6n thr?c co bin gifp ngudi hgc bi6t cech chuin bi nhfrng

didu kiQn can tniiSt d6 t4o lQp vd didu hdnh mQt doanh nghiQp m6i thanh cdng. Hgc phAn

ctng trang bi nhirng ki ning tt6 girip ngudi hgc c6 th6 xAy dpg dugc mQt k6 hoach hanh

ttQng cho ! tuorg kinh doanh, thUc thi kti hoach vi itiAu chinh cho pht hqp vdi nh&ng thay

d6i cria m6i truong kinh doanh. Hgc phAn trang b! nhtng kiiin thirc, ki neng d6 c6 th6 bi6t

ciich siing t4o y tudng kinh doanh. Th€m vio d6, m6n hqc gilip ning cao nh{n thric vd tr6ch

nhiQm cta mQt doanh nhan disi vdi kh6ch hdng mi doanh nghiQp phuc w, d6i voi sy ph6t

tritin cia d6t nudc.

4. Ki ning lSnh dgo, quin l!,(Leadership and manogement skills)
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ME hsc phAn: LMS43l

56 tin chi: 02

Hgc phdn ti€n quyOt: Kh6ng

M6 ti t6m tlt nQi dung hqc phan:

Hpc phin K! nang Ldnh il4o Quan ly cung c6p cho nguoi hgc nhfing kh6i niQm, d4c
-.idi6m, chftc ndng vir c6c k! n[ng co bAn cria ngudi lEnh tl4o vd quin lj. Ngudi hgc s€ hi€u

dugc sr.r gi5ng vri kh6c nhau gita ngudi l6nh rl4o vi ngudi quan ly. Ngudi hgc sE duoc trang

b! nhfrng kitln thrlc vC tam ty vd c6u truc nhAn c6ch cria ngudi 15nh tl4o quan ly, c6c d6c

di6m, c6ch th6 hien cdc thdnh tii trong cAu truc nhdn c6ch cria ngudi lfinh d4o quin lj. Ttr d6

ngudi hoc c6 thrS phdn tich vd img dqng rdn luyQn nh6n c6ch cta nguoi linh tlao quan ly dti

c6 thii hodn thinh t6t nhiQm vu. Ngudi hqc s€ duo.c trao d6i th6o lu{n vA nghQ thuft vi c6c

k! ndng co bin ngudi lanh d4o quin ly nhu nghQ thu|t linh ilao (quan h€ vdi c6p tr6n, quan
,. I i -

hQ voi cdp dudi, giii quy6t cric m6u thudn xung d6t trong co quan...) tl€ c6 rlugc su tloan

k6t va ing hQ cao nh6t trong mQt <ton vi. Ngudi hgc cfrng sE duo.c thuc hinh trii nghiQm

mQt s6 ky ndng nhu k! nlng giao ti6p, kf ndng t6 chric cuQc hgp, ki n6ng ldm viQc nh6m,

k! nang gini quylit v6n d6.. .

5. Ki ning giao tiiip tiiing anh trong doanh nghiQp @nglish communication skills in

business)

Md hqc phAn: ESB43l

56 tin chi: 03

Hqc phAn ti0n quy6t: Kh6ng

M6 ta t6m tit nQi dung hqc phAn:

Ki ning giao ti6p t6t ti6ng anh cria nhAn vi€n, ngudi lao ttQng lim viQc trong cric m6i

truong qu5c t6 hay cric doanh nghiQp nudc ngoiri ld mQt y6u t6 quan trgng <l6i vdi viQc x6t
: .^

tuy€n nh6n vi6n, ngudi lao dQng. Hgc ph6n ki ndng giao ti6p ti6ng anh trong doanh nghiQp

tlua ra nhtng ki ntrng co ban d6 thUc hiQn giao ti6p vi ldm viQc trong m6i trudng doanh

nghiQp qu6c t6. Hgc phAn sC cung c6p c6ch sri dgng ng6n ngt titlng anh co bAn trong ciic

tinh hudng xri ly c6ng vi6c. Hoc phAn dugc dua ra dudi d4ng 5 module vdi ciic ki ning co

ban cAn thi6t trong giao ti6p c6ng viQc nhu gi6i thiQu v6 vin h6a, K ning giao titip tr€n rliQn

tho4i, ki ning trinh biry brio ciio, ki ndng giao titip trong c6c cuQc hqp, vi ki ning thuong

lugng trong cdng viQc.

6.f .5. Khi6i ki6n thrirc thgc t$p vir t6t nghiQp

6.1.5.1. Thgc tfp doanh nghiQp (nternship in companies)
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Md hoc phdn: INC22l

36 tin chi: 02

Hqc phAn ti6n quy6t: Kh6ng

M6 ti t6m t6t nQi dung hgc phAn:

Hec phAn t4o didu ki6n cho sinh vi€n va cham vdi thuc t6 sin xuAt. T6ng k6t va sri

dung nhAng ki6n thuc dd hoc duoc tr€n lop, tpp ldm quen vdi viQc giii quy6t c6c vAn OA fy
..-:

thuat va nguoc lai sd ndm vtng hon nhtng vAn d6 ly thuy€t dI hgc tr0n l6p.

6.1.5.2. Thgc tfp sin xloilt (Production Internships)

Md hoc phAn: PRI43l

56 tin chi: 03

Hqc phin ti€n quy6t: Kh6ng

Md td t6m tit nQi dung hoc phin:

Hgc phAn girip sinh vien nirn duoc k1- ndng qudn l), thiist bi, quy trinh c6ng nghQ tqi

cdc nhd m6y. xi nghiQp. K! nlng phAn tich, kiiim tra, drinh giri ch6t lugng sAn phim. K!
ndng vAn hdnh miiy m6c vd thi6t bi. K! ndng phAn tich vd sta chfra cric thi6t bi trong ddy

chuydn s6n xuAt.

6.1.5.3. Khria luin tiit nghiQp (07 tin chi)

Hpc phdn thay thd Q7 in chi)

* ChuyGn tt6 ti6t nghiQp l: Linh kiQn bdn dAn chuy6n d6i neng tuqng (Energy

co nvers io n se mico nd ucto r co mpo n ents)

ME hoc phAn: ECS441

56 tin chi: 04

Hqc phin ti€n quy6t: Kh6ng

MO ta t6m tit nQi dung hqc phAn:

Hqc phAn Linh kipn b6n d5n chuytln d6i ndng luong girip sinh vi6n nim duoc ciic ki6n

thuc co bin li6n quan rl6n c6c chAt b6n din phO bltin duoc srl dung rQng rdi trong c6ng nghQ

pin mdt troi nhu tinh th6 silic, mirng m6ng silic, c6c chit brin din h9 A3B5, .4286... Tir d6,

sinh vien hidu duoc nguydn ly din di€n trong nang luong mdt troi crla ch6t brin din thong

qua hi€u ung quang tliQn, c6ch ki6m so6t ddng diQn ndng tuong m4t trdi trong ch6t b:in din.

Hqc phAn cflng trang bi cho sinh vi6n ciic ki6n thric vd sg hi6u bi6t vA tim quan trgng cria

ch6t bdn din trong tliOn ndng luong mdt trdi.
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* Chuy€n tI6 tlit nghiQp 2: Ning lugng xanh vir vat 5eu ti6n ti5n (Green energy and

advanced materials)

Md hsc phin: GEM431

Sd tin chi: 03

Hqc phAn ti6n quytit: KhOng

MO te t6m tit nQi dung hgc phAn:

Hgc phin cung c6p mQt c6i nhin t6ng quan rd cric v6t liQu cho quang diQn, chuytin it6i

nlng luong mat trdi, nhiet dien, 6p rliQn, si€u tU <li€n, pin s4c, pin nhi€n liQu, sin xu6t vir luu

trt hydro. Nghi€n criu vd ning luong sach ilang birng n6, do su c4n kiQt nhanh ch6ng cta

nhi6n liQu h6a th4ch va m6i lo ng4i vd m6i trudng ngiy cang teng cfing nhu su phrit triiin

' -,.i
ngay cang umg cua cac mret bi di€n tri di dQng. Do d6, nhidu linh vuc nghi€n cuu kh6c nhau

dA tap trung vdo ph6t triiln v{t liQu hi6u su6t cao cho c6ng ngh€ ndng luqng thay th6. Vat

liQu ti€n ti6n cho ndng tuqng s4ch khio sat nhirng ph6t triiin quan trqng trong khoa hoc vd

ky thuat cia c6c vf,t liQu ti€n ti6n cho ndng luong sach.
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