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1. Muc tiéu mén hoc:

K§ Thuat Dién Tt (8520203), K§ Thuat Vidn Thong (8520208)

Sau khi hoan thanh mén hoc, hoc vién c¢6 kha ning xac dinh dung cc budc can thiét dé san xuit mot mach
tich hop hay thiet bi MEMS bat ky,hiéu va cé the tinh toan cac budc thict 1ap dé san xuat IC, MEMS. Hoc
vién ciing dugc trang bi dé hiéu qua trinh dong géi, phan tich hiéu suit trong san xuat.

After completing this course, student can determine the necessary fabrication steps for an IC or MEMS
device, can understand and calculate the settings to fabricate IC, MEMS. Student also are provided to
understand the packaging, yield analysis in fabrication

2. Noid . oA hoc:

Noi dung mén hoc duge trinh bay trong 10 chuwong. Chuong 1 trinh bay tong quan vé cong nghé san xuat, cic
budc san xuat chinh ma s& dugc trinh bay chi tiét trong cac chuong ké tiép Qué trinh quang khac 2.1. Qué trinh
quang khic duoc trinh bay trong chuong 2, chuong nay trinh bay chi tiét vé k¥ thuét an mon san xudt mit na
quang, hé thong phoi sang, ngudn sang, microscopy quang va electron. Chuong 3 mé ta vé qua trinh Xy hoa
nhiét cho Silicon, md phong qua trinh oxy héa, cic yéu td anh hudng téc do oxy hoa, phan bb lai tap chat trong
khi oxy hoa, tinh chit mit na cia SiO,, k¥ thudt oxy hoa, chét lwong oxy hoa, oxy hoda co6 chon loc, dac diém
chiéu day oxy hoa va mo phong qué trinh oxy hoa nhiét. Cac kién thirc vé khuéch tan bao gdm qua trinh khuéch
tan, mo hinh toan hoc cho khuéch tan, hé s6 khuéch tan, hinh thanh tiép xtic va mé ta dic diém, dién tré dai, mo



phong qué trinh khuéch tan va hé thdng khuéch tan duoc trinh bay trong chuong 4. Chuong tiép theo mé ta cay
ion, k§ thuat cdy ion, mé hinh toan hoc cho cy ion, cdy ion co chon loc, d6 sau tiép xuc va dién tré dai. Qua
trinh tao mang duogc trinh bay trong chuong 6, voi cac kién thirc vé phuong phap bay hoi, phin xa, phuong
phap két tiia héa hoc pha hoi (CVD) va ky thuat moc méan (Epitaxy). Chuwong 7 gidi thleu vé qua trinh ndi day
bén trong va tiép xtic. Pong goi va phan tich hiéu suat dugc dua ra trong chuong 8, bao gom qua trinh kiém tra,
tach cac die trong wafer, dong goi va phan tich hiéu suat. Tich hop qua trinh MOS, layout transitor MOS va quy
luat thiét ké, cong nghé CMOS, silicon trén cach dién SOI dugc trinh bay trong chuong 9. Chuong cubi cing
trinh bay vé qua trinh san xuat cho MEMS, tinh chét co cia Silicon, qué trinh bulk micromachining, qua trinh
surface micromachining, qué trinh LIGA, qua trinh tich hop v6i IC va mo phong.

The content of this course is presented in 10 chapters. Chapter 1 gives overview of Microelectronics fabrication,
basic fabrication steps which will be presented in next chapters. Photolithography process is presented in
chapter 2, which gives details in etching techniques, photomask fabrication, exposure systems, exposure sources
and optical and electron microscopy. Chapter 3 describes thermal oxidation of Silicon, oxidation modeling,
factors influencing oxidation rate, dopant redistribution during oxidation, masking properties of SiO,, oxidation
quality, selective oxidation, oxidation thickness characterization and process simulation. Knowledges in
diffusion including diffusion process, mathematical model for diffusion, the diffusion coefficient, junction
formation and characterization, sheet resistance, diffusion simulation and diffusion systems are introduced in
chapter 4. Next chapter discusses ion implantation, implantation technology, mathematical model for ion
implantation, selective implantation, junction depth and sheet resistance. Film deposition is given in chapter 6,
which introduces evaporation, sputtering, chemical Vapor Deposition (CVD) and epitaxy. Chapter 7 presents
interconnections and contacts. Packaging and yield are introduced in chapter 8, including testing, die separation,
wire bonding, packages and yield. Knownledge in MOS process integration of basic MOS device
considerations, MOS transitor layout and Design rules, CMOS technology and Silicon on Insulator (SOI) are
covered in chapter 9. The last gives Process for MicroElectroMechanical Systems (MEMS), mechanical
properties of Silicon, Bulk micromachining, Surface micromachining, LIGA process, IC process compatibility
and simulation

3. Ti ligu hoe tip:
Giao trinh (Textbooks)

[1] Jaeger R C, “Introduction to Microelectronic Fabrication”, Pearson Higher Education, 2001, ISBN
0201444941.

[2] Sergay Edward Lyshevski, “MEMS and NEMS: Systems, Devices and Structures”, CRC Press LLC, 2002.
Tai liéu tham Kkhao (References)

[3] Neil H.E.Weste, David Harris, “CMOS VLSI Design”, Pearson, Addison Wesley, 2005
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Learning outcomes:
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No. Course learning outcomes (CLO) | CLO assessment
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Tai liéu dugc dua 1én BKEL hang tudn. Diém tong két mén hoc duge danh gia xuyén sudt qua trinh hoc
Bai tap20%

Thuc hanh: 10%

Bai tap 16n: 20%

Thi: 50%

Diéu kién dy thi:
HV duogc yéu cau phai ndp di va diing han bai tap 16n va bai tap vé nha trén BKEL.
Bai tap 20%
Thuc hanh: 20%

Bai tap 1on: 30%

Thi: 30%

biéu kién dy thi:

HV duoc yéu cau phai ndp dii va dung han bai tap 16n va bai tap vé nha

Course materials are uploaded to BKEL every week. The grade is evaluated for all learning duration:
Assignments: 20%

Experiment: 10%

Class project: 20%

Final exam: 50%

Condition for exam attendance:

Students submit all assignments and class project report on BKEL



Assignments: 20%

Experiment: 20%

Class project: 30%

Final exam: 30%

Condition for exam attendance:

Students submit all assignments and class project report

6. II:. ] ] o 4o A .
Tuan/ Chii dé (chwong) Noi dung Chuin dau ra Tai lidu
Budi mon hoc
Jaeger R C,

0.1. Théng tin mon hoc0.2. Bai Introduction to
iang va thoi gian biéu0.3. Chuin Microelectronic

Chwong 0: Gi6i thiéu mon glang va ot glan bicuw.s. LA Fabrication”,

1 : bi cho m6n hocYéu cau sinh vién

hoc

chuén bi sach, tai liéu tham khao,
va cdng cu phan mém

Pearson Higher
Education, 2001,
ISBN

(lithography)

sang2.5. Ngudn sang2.6.
Microscopy quang va electron2.7.
Téng kétYéu cau sinh vién tu hoc
trong 6 gio

0201444941.
Jaeger R C,
“Introduction to
Chwong 1: Téng quan vé 1.1. C.(”zng nghérvi (Tién tor qua }hi du Micrpel@trgnic
2 |cong nghé ché tao vi dién dornAglar’ll.Z ACacAconlg dogr: cong Fabrlcatlop ,
tir ¢ : : nghé chinhYéu cau sinh vién tu hoc Pearson Higher
trong 3 gio Education, 2001,
ISBN
0201444941.
[1] Jaeger R C,
“Introduction to
Microelectronic
Fabrication”,
Pearson Higher
Education, 2001,
Chuong 2: Quang khic ISBN
(lithography)2.1. Qua trinh quang 0201444941.[2]
khf’ic2.2. K§ thuat an mon2.3 San Sergay Edward
: xuat mat na quan Lyshevski,
3,4 Chuong 2: Quang khic (photomask)%A.P%é thong phoi “lz]/IEMS and

NEMS: Systems,
Devices and
Structures”, CRC
Press LLC,
2002.[3] Neil
H.E.Weste, David
Harris, “CMOS
VLSI Design”,
Pearson, Addison
Wesley, 2005




Tuan/
Buoi

Chii dé (chwong)

Noi dung

Chuan dau ra
mon hoc

Tai liéu

Chuong 3: Oxy héa nhiét

3.1. Qua trinh oxy ho6a3.2. M6
phéng qua trinh oxy hoa.3.3. Cac
yéu té anh huong toc do oxy
ho6a.3.4. Phan b lai tap chét trong
khi oxy hoéa.3.5. Tinh chit mat na

[1] Jaeger R C,
“Introduction to
Microelectronic
Fabrication”,
Pearson Higher
Education, 2001,
ISBN

5,6 cho Silicon cua Si023.6. K¥ thuat oxy hoa3.7. 0201444941.[2]
Chat lugng oxy h6a3.8. Oxy hda c6 Sergay Edward
chon 19c3.9. Mo ta dac diém chiéu Lyshevski,
day oxy h6a3.10. M6 phong qua “MEMS and
trinhYéu cau sinh vién tu hoc trong NEMS: Systems,
6 gio Devices and

Structures”, CRC
Press LLC, 2002.
4.1. Qua trinh khuéch tan.4.2. M6 [1] Jaeger R C,
hinh toan hoc cho khuéch tan.4.3. “Introduction to
HE s khuéch tan.4.4. Hinh thanh Microelectronic
. Ay tiép xtic va mo ta dac diém.4.5. Fabrication”,
7 |Chuong 4: Khuéch tin DPién tro dai (sheet resistance).4.6. Pearson Higher
M0 phéng qua trinh khuéch tan.4.7. Education, 2001,
H¢ thong khuéch tan.Yéu cau sinh ISBN
vién tu hoc trong 3 gio 0201444941.
[1] Jaeger R C,
oA, A " “Introduction to
5.1. K¥ thuat cdy ion.5.2. M6 hinh . .
. £ L. . Microelectronic
todn hoc cho cay ion5.3. Cay ion c6 C
£ . NS Fabrication”,
8 |Chwong 5: Cay ion chon loc5.4. BJ sau ti€p xuc va .
A N A A Pearson Higher
dién tré dai5.5. Mo phongYéu cau .
sinh vién tu hoc trong 6 gid Education, 2001,
0201444941.
6.1. Phuong phap bay hoi.6.2. Phin
xa (sputtering)6.3. Phuong phap két
tiia hoa hoc pha hoi (CVD)6.4. K§ L1] Jaeger R C,
n A . 1o 1A Introduction to
thuat moc man (Epitaxy)Xu ly bé . .
c N 1 \ X Microelectronic
L s mat va phan ungPha tap va khuyét Co
Chwong 6: Qua trinh tao | . . ; , A Fabrication”,
9 R . o tat trong 16p epitaxyThi du vé .
mang (Film deposition) . .2 . LA Pearson Higher
Epitaxy GaASKiéu epitaxy dan hoi .
1A o ALY R Education, 2001,
va bién dangK¥ thuat lang ddng pha ISBN
hoi kim loai hitu co (MOCVD)Cac
A A1 oA A A 0201444941.
cong ngh¢ khacYéu cau sinh vién
tu hoc trong 3 gid
7.1. Nbi day bén trong IC7.2. Néi L1] Jacger R C,
A C A N % Introduction to
day kim loai va cong nghé tao tiép Microelectronic
Chuong 7: Qua trinh noi  |x0c7.3. No6i day khuéch tan7.4. Fabrication”
10,11 |d&y bén trong va tiép Silicide va cong ngh¢ tiep xtc da ’

xtcThue hanh mé phéng

16p7.5. Qua trinh Liftoff7.6. Kim
loai héaYéu cau sinh vién tu hoc
trong 6 gid

Pearson Higher
Education, 2001,
ISBN
0201444941.




Tuln/

Chuan dau ra

Budi Chu dé (chuwong) Noi dung mén hoc Tai liéu
[1] Jaeger R C,
“Introduction to
8.1. Kiém tra8.2. Tach cac die trong Microelectronic
12 Chuwong 8: Déng géi va wafer8.3. Wire bonding8.4. BDong Fabrication”,

hi€u suat

g6i8.5 Hiéu suatYéu cau sinh vién
tw hoc trong 3 gid

Pearson Higher
Education, 2001,
ISBN
0201444941.

13

Chwong 9: Tich hop qua
trinh MOS

9.1. Xem xét thiét bi MOS9.2.
Layout transitor MOS va quy luat
thiét ké9.3. Cong nghé CMOS9.4.
Silicon trén cach dién SOIYéu cau
sinh vién ty hoc trong 6 gid

[1] Jaeger R C,
“Introduction to
Microelectronic
Fabrication”,
Pearson Higher
Education, 2001,
ISBN
0201444941.[2]
Sergay Edward
Lyshevski,
“MEMS and
NEMS: Systems,
Devices and
Structures”, CRC
Press LLC,
2002.[3] Neil
H.E.Weste, David
Harris, “CMOS
VLSI Design”,
Pearson, Addison
Wesley, 2005

14

Chuwong 10: Qua trinh san
xuit cho MEMS

10.1. Tinh chét co cua Silicon10.2.
Qua trinh bulk
micromachining10.3. Qua trinh
surface micromachining10.4. Qua
trinh LIGA10.5. Qua trinh tich hgp
v6i IC10.6. M6 phongY éu cau sinh
vién ty hoc trong 8 gio

[1] Jaeger R C,
“Introduction to
Microelectronic
Fabrication”,
Pearson Higher
Education, 2001,
ISBN
0201444941.[2]
Sergay Edward
Lyshevski,
“MEMS and
NEMS: Systems,
Devices and
Structures”, CRC
Press LLC,
2002.[3] Neil
H.E.Weste, David
Harris, “CMOS
VLSI Design”,
Pearson, Addison
Wesley, 2005
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Thi nghiém, thwe hanh

Str dung cong cu md phong qua
trinh ché tao IC, MEMSYéu cau
sinh vién ty hoc trong 10 gio

Bai giang

Po an

Moi nhom sinh vién lam do an tai
lab
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Tai liéu

Bao cao do an

Mo6i nhom sinh vién trinh bay do6 an

va bao céo

Gom tat ca cac chuong(Thoi gian

Thi cudi ky chuan bi cho ky thi: 12 gid)
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