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1. Muc tiéu mén hoc:

Hiéu biét cac quy trinh trong thiét k& IC tin hiéu twong tu va hdn hop, cic budc san xuat IC dung cong nghé

CMOS

Hiéu va c6 kha ning phan tich cac van dé quan trong trong thiét ké IC tin hiéu tuong tu va hon hop

C6 kha ning st dung cac cong cu chuyén nghiép trong thiét k& IC tin hiéu twong tu va hdn hop

C6 kha ning vé& layout cho cac mach don gian, tir d6 1am nén tang cho v& layout cac mach phuc tap hon, phuc
vu cho qua trinh san xuat.

Thiét ké cac vi mach tuong tu hién dai, cdp nhat voi tinh hinh cong nghé mai

Understand the analog and mixed signal IC design process, IC fabrication steps

Understand and have ability to analyse important things in analog and mixed signal IC design

Be able to use CAD tool to design analog and mixed signal IC

Be able to draw layout for simple circuits. This is foundation for student that could draw layout for more
complicated circuits and could do in fabrication



Design analog IC circuit updated with state-of-the-art

2. Noid L LA hoc:

Mon hoc nay duoc to chirc trong 12 chuwong dé gitip sinh vién thiét ké IC tin hidu tuong ty va hdn hop véi cac
cong cu hién dai. Chuong 1 cung cap kién thirc vé cac budc trong qué trinh thiét ké: thiét ké dién, thiét ké vat
ly-layout, dong gbi, kiém tra, ciing nhu triét 1y trong linh vuc thiét ké IC tin hiéu twong tw, hdn hop. Chuong 2
trinh bay vé céng nghé CMOS, cic budc san xuét trong IC ma gitip sinh vién hiéu hon vé layout, thiét ké vat ly
da trinh bay trong chuong 1.Hai chuong ké tiép ban vé cach thiét ké, phan tich bo khuéch dai don ting, vi sai.
Chuong 5 ban vé& guong dong thu dong va tich cuc. Chuong 6 trinh bay vé dap tmg cua cacbd khuéch dai don
tang, vi sai trong mién tan s, di tir diém qua cac khai niém co ban cho dén phan tich dap tmg cua mach trong
tan s6 cao. Chuong 7 ndi vé nhidu trong bd khuéch dai don ting, vi sai.Mach hdi tiép, su quan trong ctia hoi tiép
duoc ban dén trong chuong 8. Chuong 9 trinh bay vé mach khuéch dai thuat toan, mot ph?m tich hop trong
nhiéu hé théng tin hiéu twong tw va hdn hop. Chuong nay con trinh bay céch thiét ké va phan tich Op-amp cong
nghé CMOS. Chuong 10 cung cip cac kién thirc co ban vé mach dung tu chuyén mach(switched-capacitor)cho
cac tmg dung ADC, DAC, bd loc, so sanh. P9 phi tuyén, méat phdi hop trong thiét ké IC tin hiéu twong ty va hon
hop duoc ban dén trong chwong 11. Chuong cudi cing, chuong 12 trinh bay huéng st dung cong cu CAD dé
thiét ké mot s6 ing dung hitu ich va phd bién nhu Op-amp, S/H, phan cuc, ADC....

This course is organized in 12 chapters helping students to design analog and mixed signal IC by using modern
tools. Chapter 1 gives the knowledge in analog and mixed signal IC design process, and philosophy in this field.
Chapter 2 presents CMOS technology, IC fabrication steps that could help students understand layout-physical
design in chapter 1. Next two chapter show how to design, analyze the single-stage,differential amplifiers.
Chapter 5 discusses about passive and active current mirrors. Chapter 6 studies the response of single-
stage,differential amplifiers on the frequency domain, from the review of basic concepts to analyzing the high-
frequency behavior of circuits. Chapter 7 gives the description of noise in single-stage amplifiers, differential
amplifiers. The feedback circuits, important benefits from feedback are discussed in chapter 8. Chapter 9
presents operational amplifiers, which is an integral part of many analog and mixed-signal systems. This chapter
deal with the analysis and design of CMOS Op-Amp. Chater 10 gives the foundation of the switched-capacitor
circuits for applications of ADC, DAC, filter, comparator. Nonlinearity and mismatch in analog and mixed
signal IC design are given in chapter 11. Last chapter, chapter 12 intends to use CAD tool to design some useful
application such ad Op-amp, sample and hold, voltage-reference, ADC.

3. Tailigu hoe tip:

Giao trinh (Textbooks)

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

[2] Allen, Holberg, “CMOS Analog Circuit Design ”’, OxfordUniversity Press, 2002

Tai li€éu tham khao (References)

[3] David A. Johns, Ken Martin, “Analog Integrated Circuit Design ”, John Wiley & Sons (Asia), 2002

[4] User Manual of Cadence/Synopsys or equivalent tools
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Pong gép CDR
2 « Cong cu danh gia Chuong trinh
STT Chuin dau ra mon hgc (CPRMH) CDRMH (CPRCT)
Ung dung | Nghién ciru
CPRMH 1 Hlelrl bl.eAt cac quy trinh trong thiét ké Bai tap . 13
IC tin hi¢u tuong tu
Phan tich va thiét ké cac mach quan Bai tap b 21
trong trong vi mach tuong tu
CPRMH.2.1 - Phan tich va thiét ké cac Bii 14 b 1
mach khuéch dai don tan 4P ’
CDRMH.2 CDRMH.%.Z - Phap tlf:h va thict ke cac Bai tap b 21
mach khuéch dai vi sai
CDRMH.2.3': Phan ‘Elch \fa ’thlet ké Thye hanh b 21
guong dong dién thy dong va tich cuc
CPRMH.2.4 - Phan tich va thiét ké :
khuéch dai thuat todn Thyc hanh b 21
Hiéu biét va c6 kha nang phén tich cac
yéu t0 quan trong trong vi mach tuong Thuc hanh b 2.1.1
tu
CDRMH.3.1 - Hiéu biét va c6 kha
nang phan tich cac mach hoi tiep, sy Thuc hanh b 2.1.1
quan trong cua hoi tiep
CDRMH.3 |CPRMH.3.2 - Hiéu biét va cé kha
nang phan tich mach dung tu di¢n
chuyén mach dé ung dung trong cac Thyc hanh b 2.1.1
mach ung dung ADC, DAC, mach logc,
mach so sanh
CDRMH.3.3 - Hiéu biét va c6 kha
nang phan tich phi tuyén va mat phoi Thuc hanh b 2.1.1
hop trong thiét ké IC tin hi¢u analog
Co6 kha nang st dung cac cdong cu
chuyén nghiép va kha nang ty thict ké
CDRMH.4 |1 s6 cong cy hd tro thém trong thiét ké Bai tap lon g 2.3
cac vi mach tuong tu hién dai, cap nhat
véi tinh hinh cong nghé mai
CDRMILS C6 kha nang v€ layout cho cdc mach Bai tap Ion ¢ 13
tuong tu
Learning outcomes:
Matching with PLO
No. Course learning outcomes (CLO) | CLO assessment
Coursework Research
LO.1 Understand the Analog IC design Exercise 13

process




Matching with PLO
No. Course learning outcomes (CLO) | CLO assessment
Coursework Research
Analyse and design important circuits Exercise b 21
in analog IC
L.0.2.1 - Analyse and design single- FExercise b 21
stage amplifiers
L.0.2.2 - Analyse and design .

LO2 differential amplifiers Exercise b 21
L.O.2.$ - Analyse a.nd design passive Practice b 21
and active current mirrors
L.O.2..4 - Analy'sc? and design Practice b 21
operational amplifiers
Upders‘Fand apd ability to analyse Practice b 211
critical issues in analog IC
L.0.3.1 - Understand and ability to
analyse the feedback circuits, Practice b 2.1.1
important benefits from feedback.

Lo3 |L-0.3.2 - Understand and ability to
analyse the switched-capacitor circuits .
for applications of ADC, DAC, filter, Practice b 211
comparator.

L.0.3.3 - Understand and ability to

analyse nonlinearity and mismatch in Practice b 2.1.1
analog IC design

Ability to use CAD tool and to design

L.0.4 |own-tool in designing some analog IC Assignment g 23
circuit updated with state-of-the-art

LOS A'blhlty to draw layout for analog IC Assignment ¢ 13
circuits

Bang 4nh xa chuin diu ra mén hoc va chuin diu ra chwong trinh @ng dung:
Chuén dau ra ciia chuong trinh (CDRCT)
Chuén dau ra mén hoc
(CDRMH) a b d e f g h k
CbRMH.1 e
CbRMH.2 v
CbRMH.3 v
CbRMH. 4 v
CDRMH.5 v
Bing anh xa chuin diu ra mén hoc va chuin diu ra chwong trinh nghién ctru:
Chuén dau ra ciia chuong trinh (CDRCT)
Chuin dau ra mon hoc
(CDRMH) a b d e f g h k
CbRMH.1
CbRMH.2
CDRMH.3
CbRMH 4
CbRMH.5
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Tai liéu duoc dua 1én BKEL hang tuan. Piém tong két mon hoc duoc danh gia xuyén sudt qua trinh hoc
Bai tap: 20%

Thuc hanh: 20%

Bai tap 1on: 50%

Thi: 10%

Diéu kién dy thi:
HV duogc yéu cau phai ndp dii va diing han bai tap 10n va bai tap vé nha trén BKEL.
Bai tap 20%
Thuc hanh: 20%
Bai tap 16n: 50%

Thi: 10%

biéu kién dy thi:

HV duoc yéu cau phai nop du va dung han bai tap 16n va bai tap vé nha

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

Experiment: 20%

Class project: 50%

Final exam: 10%

Condition for exam attendance:

Students submit all assignments and class project report on BKEL
Assignments: 20%

Experiment: 20%

Class project: 50%

Final exam: 10%

Condition for exam attendance:

Students submit all assignments and class project report
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Tuan/
Buoi

Chii dé (chwong)

Noi dung

Chuan dau ra
mon hoc

Tai lidu

Chuong 0: Giéi thiéu mén
hoc

0.1. Thong tin mon hoc0.2. Bai
giang va thoi gian biéu0.3. Chuin
bi cho mén hocYéu cau sinh vién
chuén bi sach, tai liéu tham khao,
va cong cu phan mém

Bai gidng

Chuong 1: Giéi thi¢u vé
thiét ke IC tin hiéu twong
tw, hon hop

1.1. Tong quan vé thiét ké IC tin
hiéu tuong tu, hon hopl.2. Céac
budc trong qua trinh thiét ké: thiét
ké dién, thiét ké vat ly-layout, dong
g6i, kiém tral.3. Triét 1y trong linh
vuec thiét ké IC tin hiéu tuong tu,
hdn hgpYéu cAu sinh vién tu hoc
trong 3 gid

[11, [2], [3]

Chwong 2: Cong nghé
CMOS va ky thuit, qua
trinh san xuat

2.1. Céng nghé¢ CMOS, tai sao.2.2.
K¥ thuét va qua trinh san xuét
1C2.3. Cac k¥ thuat san xuét trong
Deep Submicron (DSM) va Ultra
Deep Submicron (UDSM) IC2.4.
MOSFET, bac tinh I V MOSFET,
Hiéu tng thir cip va M6 hinh thiét
bi MOSYeéu céu sinh vién tu hoc
trong 6 gio

[11, [2], [3]

Chuwong 3: Khuéch dai
don ting

3.1. Cac khai niém co ban3.2. Mach
kiéu S chung.3.3. Mach kiéu S-
Follower3.4. Mach kiéu G
chung.3.5. Ghép cascode trong khi
oxy hoéa.3.6. Chon lya mo hinh.Yéu
cdu sinh vién tu hoc trong 6 gid

[11, [2], [3]

Chuong 4: Khuéch dai vi
sai

4.1. Téng quan.4.2. Cip visai -
Phan tich dinh tinh - Phan tich
dinh luwgng4.3. Pap tmg.4.4. Cap vi
saivéitai MOS.4.5. Té bao
Gilbert.Yéu cau sinh vién tu hoc
trong 8 gid

(11, [2], [3]

Chuwong 5: Guong dong
dién thu dong va tich cuc

5.1. Téong quan vé guong dong
dién5.2. Guong dong dién
cascode5.3. Guong dong dién tich
cuc5.4. Guong dong dién thu
d6ngYeéu cau sinh vién tu hoc trong
6 gio

[11, [2], [3]

Chuwong 6: Pap ing tin sb
cua b khuech dai

6.1. Téng quan6.2. Mach kiéu S
chung6.3. Mach kiéu S-
Follower6.4.Mach kiéu G
chung.6.5. Ghép cascode.6.6. Cap
vi sai.Y@éu cau sinh vién tu hoc
trong 6 gio

[11. [2], [3]

Chuong 7: Nhiéu

7.1. Bic tinh thong ké cta nhidu7.2.
Céc loai nhiéu7.3. Biéu dién nhiéu
trong mach7.4. Nhiéu trong khuéch
dai don tang7.5. Nhidu trong cip vi
sai7.6. Bang thong nhiduYéu ciu
sinh vién ty hoc trong 6 gi¢

[11. [2], [3]




Tuén/ A At Chuén diu ra vren
Budi Chu dé (chuwong) Noi dung mén hoc Tai liéu
8.1. Tong quan8.2. Céc loai hdi
rks g tiép8.3. Anh hudng cua tai8.4. Anh
7 |Chuong 8:Hoi ticp huong cua hoi tiép 1én nhiduYéu (11 121, [3]
cau sinh vién tu hoc trong 6 gid
9.1. Téng quan9.2. Khuéch dai
thuat toan don tang9.3. Khuéch dai
thuét toan hai tang9.4. B¢ 1019.5.
< . So sanh giita cac loai khuéch dai
7 t(ljlll‘l‘:t"t‘fai Khuechdai 1 4 toan9.6. Hoi tiép kidu [11, [21, [3]
: chung9.7. Gidi han tam ngd vao9.8.
Nhiéu trong khuéch dai thuat
toanYéu cau sinh vién tu hoc trong
6 gio
10.1. Tong quan10.2. Chuyén mach
Chuwong10: Mach dung tu |trong liy maul0.3. Khuéch dai
8 |dién chuyén mach dung tu dién chuyén mach10.4. Hoi [1],12], [3]
(Switched-Capacitor) tiépYéu cau sinh vién ty hoc trong
6 gio
Chuong 11: Phi tuyén va 1.1 Ifhl Euyepl 1,2';Mat phoi
9 £ 2. hopYe&u cau sinh vién ty hoc trong [1], 2], [3]
mat phoi hop .\
6 gio
Thuyc hién thiét ké OP-AMP, mach
lay mau va gilr, mach tao dién ap
Chuong 12: Thye hién cdc |chudn, mach chuyén doi sé sang
10 |thiét ké quan trong, phé |tuong tu va tuong tu sang so trén 11,121, [3]
bieén cac cong cu chuyén dung (Cadence,
Synopsys, Spice)Yéu cau sinh vién
tu hoc trong 6 gid
. o Str dung cong cu CadenceYéu cau
Thi nghi¢m sinh vién ty hoc trong 10 gio 4]
X MJi nhém sinh vién lam d6 4n tai
Po an
lab
C A s Mbi nhém sinh vién trinh bay db an
Bao cao do an N
va bdo cao
Y AR Gom ta ca cac chuong(Thoi gian
Thi cudi ky chuan bi cho ky thi: 30 gid)
7. Gia ion 1 ia gidng day:
o s
chinh: &

Trang
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