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Analog IC Design: Syllabus

Analog IC Design (#g " # %8 T B.3% 3)

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

T a1 Sﬁ] 2 B, i.e. Room # 92119

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

AR ICRPHAL - A 3 TR - S T R
http://moodle.ncku.edu.tw/

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

I & ~ xiget (06)2757575 ext.62400-2889

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

+ F M= 495304 ] FF ¢ &R %E

Tony Carusone, David Johns and Kenneth Martin, “Analog Integrated
Circuit Design”, John Wiley &Sons, New York, 2"d edition, 2012,
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.
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2018 1 1 0 2 2 0 5 4 1
2017 | 13k - - 3 2 1 3 3 0
2016 1 0 0 2 1 0 5 4 0
2015 1 1 0 2 2 0 6 3 2
2014 1 1 0 2 1 0 7 3 2
2013 | 1 1 0 2 1 1(5) 6 3 3
2012 | &4k - - 4 3 1(%) 7 4 1
2011 | 1 1 0 1 0 1(#) 6 2 2
2010 | i@ - - 4 4 0 10 2 4
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[6] Course outline:

Analog IC Design: Syllabus

i¥=x Week | p # Date iR P Progress Description
1 107/09/10 [Ch.1 Introduction to semiconductor
Ch.2 Semiconductor device and models
2 107/09/17 HW1: Curve fitting
3 107/09/24 |No class (® # & 3z i)
4 107/10/01* [ Ch.3 Component matching issues & Ch.4 Current mirror (1/2)
5 107/10/08 [Ch.4 Current mirror (2/2) & Ch.5 Operational amplifier (1/2)
Ch.5 Operational amplifier (2/2)
6 107/10/15 HW2: Two-stage OP
7 107/10/22 [Ch.6 Noise analysis and modeling
Ch.7 Comparators (1/2)
*
8 107/10/29 HW3: Folded-cascode OP
9 107/11/05 [Ch.7 Comparators (2/2)
Midterm exam (Ch.1~Ch.7)
*
10 107/11/12 HW4: Comparator
11 107/11/19 |[Ch.8 Sample and hold (S/H)
Ch.9 System consideration (1/2)
*
12 107/11/26 HWS5: Dynamic comparator
13 107/12/03 [Ch.9 System consideration (2/2) & Ch.10 Data-Converter fundamentals (1/2)
14 107/12/10* [Ch.10 Data-Converter fundamentals (2/2)
Ch.11 D/A Converters & Ch.12 A/D Converters (1/2)
15 107/12/17 HW6: MDAC
107/12/22 |Ch.12 A/D Converters (2/2)
16 107/12/24* | Appendix: Ch.13 ADC Measurement
17 107/12/31 |[No class (=~ & 3 B2z ig 3 % L 7 % (12/22)4 314t 3%)
18 108/01/07 | Final exam (Ch.8~Ch.12)

*: Last homework deadline

Prof. Tai-Haur Kuo, EE, NCKU, Tainan City, Taiwan
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Ranking of Semiconductor Sales 2016-2017

[]: Fabless design house (USD million)
angﬂ I?Qg%l(sk Company Headquarter églle 6S églle 75 YoY
1 2 Samsung South Korea 43,535 61,623 42%
2 1 Intel U.S. 56,313 59,559 6%
3 3 TSMC (= % & Taiwan 29,324 32,163 10%
4 6 SK Hynix South Korea 14,234 26,474 86%
5 7 Micron U.S. 12,842 22,953 79%
6 4 [ Qualcomm ] U.S. 15,436 16,968 | 10%
7 5 [ Broadcom | Singapore 15,332 16,433 7%
8 8 T U.S. 12,349 14,166 15%
9 9 Toshiba Japan 10,922 12,339 13%
10 10 NXP Europe 9,498 8,758 -8%
11 >20 Western Digital U.S. 4170 9,181 120%
12 | 16 u.s. 6,030 8,578 42%
13 13 ST Europe 6,944 8,347 20%
14 12 Infineon Europe 7,343 8,045 10%
15 11 | MediaTek (% ji)| Taiwan 8,610 7,933 -8%
Source: Companies, IC Insights, Gartner YoY: Year-over-year growth
Prof. Tai-Haur Kuo, EE, NCKU, Tainan City, Taiwan 0-5 7R éix %, Analog IC Design, 2018



Ranking of Fabless IC Design House 2016-2017

(USD million)
Rank | Rank | Company | Headquarter | oo | pienue | YOV
1 1 Qualcomm U.S. 15,414 17,078 11%
2 2 B{X\i‘ggg)m Singapore | 13,846 | 16,065 | 16%
3 4 NVIDIA U.S. 6,389 9,228 44%
4 3 MediaTek (75 %) Taiwan 8,809 7,875 -11%
5 4 Apple U.S. 6,493 6,660 3%
6 ) AMD U.S. 4,272 5,249 23%
7 >10 HiSilicon China 3,910 4,715 21%
8 7 Xilinx U.S. 2,311 2,475 7%
9 >10 Marvell U.S. 2,407 2,390 -1%
10 >10 Unigroup China 1,880 2,050 9%

Source: TrendForce, Dec., 2017

YoY: Year-over-year growth
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