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Dr. Tai-Haur Kuo (%K%» % ) (06) 2757575 ext. 62389

Dr. Da-Huei Lee (% ~ #& #t$) (06) 2757575 ext. 62377

£ #2 yccheng.msic@ee.ncku.edu.tw (06)2757575 ext.62400-2889
B 4 jweyue.msic@ee.ncku.edu.tw

& 1¥ - 17:00~18:00, = i¥ 7 16:00~17:00 and more @ % % # 95304 %

Adel S. Sedra and Kenneth C. Smith, "Microelectronic Circuits", 8th
edition, 2021.

Midterm-1 (30%), Midterm-Il (30%), Final (30%)
Homeworks: HW1(5%), HW2(5%), HW3(Bonus: 1%) , HW4(Bonus: 1%)

Ch.10 Feedback

Ch.11 Output Stages and Power Amplifiers

Ch.12 Operational-Amplifier Circuits

Ch.13 Filters and Tuned Amplifiers

Ch.14 Signal Generators and Waveform-Shaping Circuits
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#F -t Week | p # Date AP Progress Description
Introduction to World IC Design Companies
1 112/09/05 [Ch.10: Feedback Amplifier Analysis Utilizing Its Loop Gain (start from p. 39)
HW1 : Differential Amplifier
Ch.10: Stability Problem, Frequency Compensation
2 112/09/12 Ch.12: Two Stage CMOS Op Amp (1)
. |Ch.12: Two Stage CMOS Op Amp (2)
3 112/09/19 HW?2 : Two Stage CMOS Op Amp
4 112/09/26 [Ch.12: Folded Cascode CMOS Op Amp, Slew Rate (1)
5 112/10/03* [Ch.12: Folded Cascode CMOS Op Amp, Slew Rate (2)
6 112/10/10 | WA p *<iE
7 112/10/17 [Mid-Term Exam |
8 112/10/24 Ch.13: Filter Types, Transfer Function, Butterworth and Chebyshev Filters
Ch.13: First-Order and Second-Order Filter Functions (1)
9 112/10/31 Ch.13: Firgt-Order and Second-Order Filter Fungtions (2)
Ch.13: Switched-Capacitor Filters, Tuned Amplifiers (1)
10 112/11/07 Ch.13.: Syvitched-Capacitor Filters, Tuned Amplifiers (2)
HW3 : Filter
11 112/11/14 |4 = #&$#: Ch.10-Appendix(ll): Fundamentals of Data Converters (DAC)
12 112/11/21* |4 =w #&# . Ch.10-Appendix(ll): Fundamentals of Data Converters (ADC)
13 112/11/28 | Mid-Term Exam I
14 112/12/05 [Ch.11: Classification of Output Stages, Class A, Class B and Class D Output Stage
Ch.11: Class AB Output Stage, Biasing the Class AB Output Stages
15 112/12/12 HW4 . Output Stage
16 112/12/19 Ch.14: Basi_c Principles of Sinusoidal Oscillators, Op-Amp-RC Oscillator Circuits, LC and
Crystal Oscillators
17 112/12/26* Ch.14: Bi_stable Multivibrators, Generation of Square and Triangular Waveforms and
Standardized Pulse
18 113/01/02 [Final Exam

* Deadline of previous homework
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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
Prof. Tai-Haur Kuo, EE, NCKU, Tainan City, Taiwan 0-6 3% % %, Electronics(3), 2023



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 Lab 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
1.043(65725 — 1

Annual x25 =27 3 ¥ = 1.043

growth: ?

- Life income is 203 million

2,000,000 x

> 203M

1.043 -1

¢ If annual salary at 50 years old is 30 million, total income from 25 to 65 years old
1.114(65729 —1

Annual x5 =23y =1114

growth: ‘

- Life income is 1.3 billion

Annual Salary Growth
200

=)
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1.114 -1

> 1,314M

Total Income Accumulation
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o FREE FEEMAMKARE N TS R DT S g
Wk%&7&a’ﬁiﬁww%ﬁﬁ?E?J,ﬁaﬁ@o
@ = < T EA AR ERYIVGEIICKTERFRST A&y B
SERUE S 35S SN tieh) ii’}"“'fr(ﬁr’f %0 & E 10015 %) -
g i ALY
£ R " A (FRVRE) | SR A ()| S F R L 2L (FREKE) 5
REE e mpe YT ppe |Epe™F| pre | Epe
2022 1 1 (0) 0 1 1 (0) 0 2 0 (0) 1(5)
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(5)
2017 | i+ - - 3 2 (1) 1(5) 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(#)1(%)
2014 | 1 1(0) 0 2 1(1) 0 7 3 (0) 1(2)1(F
2013 | 1 1 (1) 0 2 1 (0) 1( &) 6 3 (0) 3(»)
2012 | 3~ - - 4 3(1) 1) 7 4 (0) 1(77)
2011 | 1 1 (0) 0 1 0 (0) 10 6 2 (0) 2(¢)
2010 | &4t - - 4 4 (1) 0 10 2(2) 3(2)1(R)
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Update: 112/08/03

ISSCC Analog & Data Converter Session

IEEE ISSCCH & R & fiefh fo i £ R 23menlCx 2 AE 8 b B %] ¢ 3 0 ak
e TR PR R LS
5% RFCRBG AN 5 TR B2 % f B8 1 ISSCC # 4 (F
LEREAR) 0 52 EX 6 f 2I0EE 5 3% ¢ %2 ISSC Invited Paper
2 Highlight Paper (= +* 2 i& £ 4%)

“# v Analog, Tk i3 F: Data Converter (ADC ~ DAC)

. . o = (R B ¢k
IETe e o - W i’_;ﬁ /_ﬁ?/ .
Analog Coa\alléarlter Analog Co?ifrlter Analog Coa\?;?ter
2023 1 2 1(= =)
2022 1 1 1
2021
2020 1 1 1(= =)
2019 1 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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MSIC Labit# & £ 5 4 )?Déll-'-
® [+ £MSIC Lab®¥ 2 & ¥ {4 5 4 22 R - & @ > 0 E2 B3 i
(Qualcomm) ~ # % (Apple) ~ #2:2 (NVIDIA) ~ Analog Devices (ADI)£ g,
NRE (T S 2 Bk ST o T E TR ICKR
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® fFEMSIC Lab= 7 4 2 &g 4 D EFE > 80%2 F 3|1 o+ ﬁzifu; ;
4o g L AF (Stanford) ~ A B 4 50 %k 4 R (University of California,
Berkeley) ~ 4 1 & (MIT) ~ & f13#% =~ & 4 # # & (University of
lllinois, Urbana-Champaign) ~ # i+ 7 (Columbia) & + &
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