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[2] Professor:
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Office hour:

[3] Textbook:

Reference:

[4] Grade factor:

[5] Purposes:

Analog IC Design: Syllabus

Analog IC Design (&7 +“ ## %8 % E.3k 34)

Monday 2:10 ~ 5:00PM, i.e. 6 ~ 84"

T Sé] Z B, i.e. Room # 92119
http://msic.ee.ncku.edu.tw

BE DICK S > A THAR D f T RR
http://moodle.ncku.edu.tw/

Dr. Tai-Haur Kuo (g?'iilﬁ % <) (06) 2757575 ext. 62389
Dr. Da-Huei Lee (3 < % ##2) (06) 2757575 ext. 62377

% ~ 5k 5 (06)2757575 ext.62400-2889

Monday 5:00 ~ 6:00PM, Friday 4:00 ~ 5:00PM and more at

+ F M= 95304 ] FF é&R%E

Tony Carusone, David Johns and Kenneth Martin, “Analog Integrated
Circuit Design”, John Wiley &Sons, New York, 2"d edition, 2013,

Paul R. Gray and Robert G. Meyer, “Analysis and Design of Analog
Integrated Circuits”, 5t edition, John Wiley & Sons, New York, 2009.

Homework-25%, Homework Bonus-4%, Midterm-35%, Final-40%
(HW#1-10%, HW#2-15%, Bonus(HW3~)-4%)

1. Provide enough knowledge and understanding for the design of
analog front-end and back-end ICs.

2. Facilitate ready access to the relevant literature if more
sophisticated designs are called for.
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[6] Course outline:

Analog IC Design: Syllabus

#F =x Week p ¥y Date iR P Progress Description
Ch.1 Introduction to semiconductor
1 112/09/04 HW 1. Curve fitting
2 112/09/11* | Ch.2 Semiconductor devices and models
3 112/09/18 Ch.3 Component matching issues & Ch.4 Current mirror (1/2)
3 112/09/23 Ch.4 Current mirror (2/2) & Ch.5 Operational amplifier (1/2)
B A 1 Bt 2k | HW2: Two-stage OP
4 112/09/25 Ch.5 Operational amplifier (2/2)
Ch.6 Noise analysis and modeling
*
° 112/10/02 HW3: Folded-cascode OP
6 112/10/09 R A& 1§ S TR
Ch.7 Comparators (1/2)
*
! 112/10/16 HW4. Comparator
8 112/10/23 Ch.7 Comparators (2/2)
Ch.8 Sample and hold (S/H)
*
9 112/10/30 HWS5: Dynamic comparator
10 112/11/06 Midterm exam (Ch.1~Ch.7)
11 112/11/13 Ch.9 System consideration (1/2)
12 112/11/20* Ch.9 System consideration (2/2) & Ch.10 Data-Converter fundamentals (1/2)
13 112/11/27 Ch.10 Data-Converter fundamentals (2/2)
Ch.11 D/A Converters & Ch.12 A/D Converters (1/2)
14 112/12/04 HW6: MDAC
15 112/12/11 Ch.12 A/D Converters (2/2)
16 112/12/18* Appendix: Ch.13 ADC measurement
17 112/12/25 Final exam (Ch.8~Ch.12)
18 113/01/01 7 AT

* Deadline of previous homework

Prof. Tai-Haur Kuo, EE, NCKU, Tainan City, Taiwan 0-2 F0 ilfx %, Analog IC Design, 2023




K525 EEW
REAEFLFT AT K2 RE 2 o5
Ao HFEZ R RE Eiva
B FEITFL R AR L 2 0
FPEiEp: By ioBair @ALEHFUITER AT K2 HSPICE &#En 4 > &+ 4
AREC AR T R AR
> . AS
E‘*t}%‘lﬁ_;}pfé ‘_g;;fr'—k

& FEXP: ggfﬁpﬁcﬁw%+\ TRV RMRTEAM 3 ¢ 7 CMOS
dewceaLi I+ ~ Circuit n0|se/»\ 7 > z% * 7§ 3% 3+ (Bias circuit ~
OPAMP ~ Comparator... &) -

R E TR T 1\55 4
P

¢ HEMPIBYERIL  RASFREAFFUIRBHEESFT 204
54 Tran5|stor modelling ~ Two-stage OPAMPz% 3+ ~ Comparator... 3 -

BIFTR Y 2 Jp 2 R A2 i 4

* " o 15 2 HSPICES 4k 2 4 B ~ TR LA I e o %

5]
= T i‘ﬁ“é NN
ﬁ&jTﬁ%?”ﬁ%?w&aLQJO
VLR EEN E LR E XTI AA € F T2 5
‘5 s

R L A e Ryt T LI
“)a.' %
§ J

2
l
Y
b

I
4&;

4 %
¢ NEXMP BECHHFBNAIAGPHIRTB AL G pAFYVIIHITR -

Prof. Tai-Haur Kuo, EE, NCKU, Tainan City, Taiwan 0-3 3% % %, Analog IC Design, 2023



be & RR
@ Lizfp:gTFE(C)=)E)

v

® L MR ST R LHIRE A B BB T e R
& - E
>Rt a c ENg 4 (Fla 2 ipAE S
> T %7 VLSIICAD = & #
Otr FH PR FRRL K LT EP
& 5o R PATICKRI AR AR 2 (B35 2
> Ap FREF LR T ED B
FLEel LS S
BAXXXG b2 S R e A xxxiﬂ%‘r

o =k
|

F] A A ,,,ilcvk—‘;,l.;mfﬁg 3 x;ﬁ » O 1L 4 ééﬁbb ﬁ%@g
RS

54T HHEXXX
¢ 2Rl R (B R FIE > TEGR AT RE)

Prof. Tai-Haur Kuo, EE, NCKU, Tainan City, Taiwan 0-4 F0 i,*x %, Analog IC Design, 2023



20217 * 434
@ FLICK1ARFF = 207 s LA ERTA E HTAZE200F ~
20175 ~2021% 20175 ~2021%
RS-SRS D aVIRES — R8RS L AVERES e
T EH) T EMH)
1 #AEEICRRET TH2EM 94,672 |11 |Cxge MG TIEEM 68,583
2 | BuICEREt TIZEm 92,657 |12 HiBRERETIZEM 67,397
3 #IfSERET TH26 83,644 |13 ICHiB T 26 67,214
4 hERchit s TiZEm 83,069 | 14 ¥ 67,125
5 wissRat TR 81,307 | 15 W LEEVERRR | 65770
6 BEfEmARMAIRELM 78,404 |16 HERKfy/RIZTE6M | 62,485
7 EEERR T IZEM 78,342 | 17 # B8RS T 1260 59,123
8 [FAET & 73,781 | 18 mE/miRITIZEM 58,296
9 EFTIiEE 72,492 |19 £ERET A 53,687
10 FBRS T#26M 70492 |20 £%¥ 23,622
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Ranking of Semiconductor Sales 2020-2021

[]: Fabless design house (USD million)
angii Iigﬁ(l)( Company Headquarter églze 1s églze OS YoY (%)
1 2 Samsung South Korea 83,085 61,853 34
2 1 Intel U.S. 75,550 76,328 -1
3 3 TSMC (= 4% =& Taiwan 56,633 45,572 24
4 4 SK Hynix South Korea 37,267 27,075 38
5 5 Micron U.S. 30,087 22,542 33
6 6 Qualcomm U.S. 29,136 19,357 51
7 8 NVIDIA U.S. 23,026 14,659 57
8 7 Broadcom U.S. 20,963 17,744 18
9 12 Media Tek (5% §*) Taiwan 17,551 10,985 60
10 9 Tl U.S. 16,904 13,574 25
11 15 AMD U.S. 16,108 9,763 65
12 11 Infineon Europe 13,616 11,225 21
13 10 Apple U.S. 13,430 11,440 17
14 14 ST Europe 12,574 10,178 24
15 13 Kioxia Japan 12,132 10,553 15
Source: Company reports, IC Insights YoY: Year-over-year growth
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Ranking of Fabless IC Design House 2020-2021

(USD million)
Iigilk égi?( Company Headquarter églze 2 églze 1s YoY (%)
1 1 Qualcomm U.S. 19,407 29,333 51
2 3 NVIDIA U.S. 15,412 24,885 61
3 2 Broadcom U.S. 17,745 21,026 18
4 4 MediaTek (53 ) Taiwan 10,929 17,619 61
5 5 AMD U.S. 9,763 16,434 68
6 8 Novatek (3 3k) Taiwan 2,709 4,836 79
7 7 Marvell U.S. 2,942 4,281 46
8 9 Realtek (74 %) Taiwan 2,635 3,767 43
9 6 Xilinx U.S. 3,053 3,677 20
10 - Himax (+ %) Taiwan 888 1,547 74
Source: TrendForce YoY: Year-over-year growth
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Lifetime Income Estimation of MSIC Members

® Annual starting salary at 25 years old is 2 million

¢ If annual salary at 50 years old is 5.7 million, total income from 25 to 65 years old

e 57 1.043(65725 — 1
Annual x%5 =22 > x =1.043 2,000,000 x > 203M

growth: 2 1.043 -1
- Life income is 203 million
¢ If annual salary at 50 years old is 30 million, total income from 25 to 65 years old
1.114(65-2%) — 1

30
Annual x> ==>x=1114 2,000,000 x > 1,314M
_ 2 1.114 -1
growth:
- Life income is 1.3 billion
Annual Salary Growth Total Income Accumulation
o 200 __1400
E —e—30M(50 years old) E 1200 —e—30M(50 years old)
.5 150 —o—10M(50 years old) E 1000 —e—10M(50 years old)
g 100 7M(50 years old) % 800 7M(50 years old)
= —e—5.7M(50 years old) = 600 —e—5.7M(50 years old)
T 50 £ 400
el S 200
© C
3 0 — 0
©
< 25 35 45 55 65 ° 25 35 45 55 65

Age Age
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P B #iEpE
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REE gew (mee M pee lese MY pee | mex

2022 1 1 (0) 0 1 1 (0) 0 2 0 (0) 1(+)
2021 1 1 (0) 0 2 1 (0) 0 3 3 (1) 0
2020 1 1(1) 0 2 2 (1) 0 3 2 (0) 0
2019 1 1 (0) 0 2 2 (1) 0 5 5(0) 0
2018 1 1 (0) 0 2 2 (0) 0 5 4 (0) 1(7)
2017 | J&3% - - 3 2 (1) () 3 3(1) 0
2016 1 0 (0) 0 2 1(1) 0 5 4 (1) 0
2015 1 1 (0) 0 2 2 (1) 0 6 3 (0) 1(7)1(%2)
2014 1 1 (0) 0 2 1(1) 0 7 3 (0) 1(~)1(F
2013 1 1(1) 0 2 1 (0) () 6 3 (0) 3(¢)
2012 | #G~ - - 4 3(1) 1) 7 4 (0) 1(77)
2011 1 1 (0) 0 1 0 (0) 1(7F 6 2 (0) 2(¢)
2010 | &3~ - - 4 4 (1) 0 10 2 (2) 3(+)1(R)
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Update: 112/08/03

ISSCC Analog & Data Converter Session
® |[EEE ISSCCEL A BEjirhfrf £ X 20enlCR AR 5B %% € 32 0
‘:’f] AT R R RHRT R R
® 5N% PFCHEMING AT 2 TR B2 %< ¥ EE T ISSCC # 4 (F

LR REAE) T B X 6 f 2IVEE 3% € 32 JSSC Invited Paper
£ Highlight Paper (e v+ 8 i& & )

“# v Analog, Tk i3 F: Data Converter (ADC ~ DAC)
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Analog Coa\alléarlter Analog Co?ifrlter Analog Coa\?;?ter

2023 1 2 1(= %)
2022 1 1 1
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2020 1 1 1 1(% =)
2019 1 3 1(sfF R
2018 1 1 1(F*)
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Update: 112/08/03

JSSC Analog & Data Converter
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MSIC LabiT 7 #ISSCC & JSSC
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