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Analog IC Design: Syllabus

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

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

® Wi 4E- 1 A 2 R, i.e. Room # 92119

http://msic.ee.ncku.edu.tw

AR DICKIT AR DAL MR D TR
http://moodle.ncku.edu.tw/

Dr. Tai-Haur Kuo (5% % % % #:) (06) 2757575 ext. 62389

T4~ X 2 1p (06)2757575 ext.62400-2889

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

+ F M= O5304 ] FFé¢&RE

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”, 51" 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.

Prof. Tai-Haur Kuo, EE, NCKU, Tainan City, Taiwan
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[6] Course outline:

Analog IC Design: Syllabus

i¥=x Week | p # Date i# &P Progress Description
1 109/09/07 |[Ch.1 Introduction to semiconductor
Ch.2 Semiconductor devices and models
2 109/09/14 HW1: Curve fitting
3 109/09/21 |[Ch.3 Component matching issues & Ch.4 Current mirror (1/2)
4 109/09/28* | Ch.4 Current mirror (2/2) & Ch.5 Operational amplifier (1/2)
Ch.5 Operational amplifier (2/2)
> 109/10/05 HW?2: Two-stage OP
6 109/10/12 |[Ch.6 Noise analysis and modeling
Ch.7 Comparators (1/2)
*
! 109/10/19 HW3: Folded-cascode OP
8 109/10/26 |[Ch.7 Comparators (2/2)
Midterm exam (Ch.1~Ch.7)
*
9 109/11/02 HWA4: Comparator
10 109/11/09 |[Ch.8 Sample and hold (S/H)
Ch.9 System considerations of pre-filtering and post-filtering (1/2)
*
11 109/11/16 HW5: Dynamic comparator
Ch.9 System considerations of pre-filtering and post-filtering (2/2)
12 109/11/23 Ch.10 Data-converter fundamentals (1/2)
13 109/11/30* |Ch.10 Data-converter fundamentals (2/2)
Ch.11 D/A converters & Ch.12 A/D converters (1/2)
14 109/12/07 HW6: MDAC
15 109/12/14 |[Ch.12 A/D converters (2/2)
16 109/12/21* | Appendix: Ch.13 ADC measurement (1/2)
17 109/12/28 |[Appendix: Ch.13 ADC measurement (2/2)
18 110/01/04 | Final exam (Ch.8~Ch.12)

* Deadline of previous homework

Prof. Tai-Haur Kuo, EE, NCKU, Tainan City, Taiwan
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2020 | 1 1(1) 0 2 2(1) 0 3 2(0) 0
2019 | 1 1(0) 0 2 2(0) 0 5 5(0) 0
2018 | 1 1(0) 0 2 2(0) 0 5 4(0) 1
2017 | © 0(0) 0 3 21) | 1s) | 3 3(1) 0
2016 | 1 0(0) 0 2 1(2) 0 5 4(1) 0
2015 | 1 1(0) 0 2 2(1) 0 6 3(0) 2
2014 | 1 1(0) 0 2 1(1) 0 7 3(0) 2
2013 | 1 1(2) 0 2 10) | 1(2) | 6 3(0) 3
2012 | © 0(0) 0 4 3(1) | 1) | 7 4(0) 1
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Ranking of Semiconductor Sales 2018-2019

[]: Fabless design house (USD million)
Fzz(;ﬁi 5221%1?( Company Headquarter églle 8S églle 98 YoY (%)
1 2 Intel U.S. 69,880 69,832 0
2 1 Samsung South Korea 78,541 55,610 -29
3 4 TSMC (- # = Taiwan 34,208 34,503 1
4 3 SK Hynix South Korea 36,767 22,886 -38
5 5 Micron U.S. 30,930 19,960 -35
6 6 Broadcom U.S. 18,189 17,706 -3
7 7 Qualcomm U.S. 16,385 14,300 -13
8 8 Tl U.S. 14,854 13,547 -9
9 9 Toshiba Japan 13,801 11,276 -18
10 10 NVIDIA U.S. 11,951 10,514 -12
11 15 Sony Japan 7,715 9,552 24
12 11 ST Europe 9,619 9,456 -2
13 13 Infineon Europe 9,210 8,946 -3
14 12 NXP Europe 9,407 8,857 -6
15 14 Media Tek Taiwan 7,891 7,948 1
Source: Company reports, IC Insights YoY: Year-over-year growth
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Ranking of Fabless IC Design House 2018-2019

(USD million)
égii égii Company Headquarter églle 8S églle 93 YoY (%)
1 1 Broadcom Singapore 18,547 17,246 -7.0
2 2 Qualcomm U.S. 16,370 14,518 -11.3
3 3 NVIDIA U.S. 11,163 10,125 -9.3
4 4 MediaTek (%% §*) Taiwan 7,882 7,962 1.0
5 5 AMD U.S. 6,475 6,731 4.0
6 6 Xilinx U.S. 2,868 3,236 12.8
7 7 Marvell U.S. 2,823 2,708 4.1
8 8 Novatek (55 3k) Taiwan 1,813 2,085 15.0
9 9 Realtek (33 %) Taiwan 1,518 1,965 29.4
10 10 Dialog U.K. 1,442 1,421 -1.5
Source: Company financial reports YoY: Year-over-year growth

Prof. Tai-Haur Kuo, EE, NCKU, Tainan City, Taiwan 0-6 5% % %, Analog IC Design, 2020



20187 * 4 #
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1 Bt IC 205t 1260 86,000 8%

, B IC e LR6m 85,000 7%

3 BRS A H IR 60,000 65%
4 22 60,000 32%
5 Fies st T 57,500 5%

6 YR EEHR 56,000 57%
7 BIOS T2 52,100 11%
8 BFERAHKTIEN 51,000 22%
9 R mie T4 49,560 59%
10 5 A 22 11 T 83 TR0 49,500 66%
11 B I 49,500 54%
12 BIER 2 S8R 48,750 125%
13 E 7 W 48,000 43%
14 BEFEAR 48,000 45%
15 118 TI2ET 48,000 11%
16 MES T72¢7 47,700 137%
17 Saesa st TR 47,500 58%
18 MR A R 47,500 19%
19 LA IR EES 47,250 88%
20 EREE 47,000 22%
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