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  全球半導體產業的天時地利人和 

  上天賜福的台灣半導體產業: 創新突破 

  台灣半導體產業未來全球競爭的挑戰 

  總結, Q&A 

 

大綱 



天時 Time  

 

以銅為鏡，可以正衣冠 

以史為鏡，可以知興替 

 



全球半導體產業簡史(I) 

 Early Beginnings (Early to Mid-20th Century)  
 1904: Development of the vacuum tube. 

 1947: Invention of the point-contact transistor by John 
Bardeen and Walter Brattain at Bell Labs.    

 1948: Invention of the junction transistor by William 
Shockley.   

 The Transistor Era (Late 1940s to Early 1960s) 
 1950s: Mass production of transistors begins.    

 1956: Shockley, Bardeen, and Brattain win the Nobel Prize in 
Physics for their work on semiconductors.    

 1957: Transistor radio becomes a popular consumer product. 



全球半導體產業簡史(II) 
 The Integrated Circuit Revolution (Mid-1950s to 1970s)  

 1958: Jack Kilby at Texas Instruments and Robert Noyce at Fairchild 
Semiconductor independently invent the integrated circuit (IC) 

 1960s: Rapid development of IC technology leads to smaller, more 
powerful devices 

 1971: Intel introduces the 4004, the world's first microprocessor 

 DRAM Development (1960s to 1970s) 

 1966: Robert H. Dennard at IBM invented the one-transistor dynamic 
memory cell, the foundation for DRAM technology.  1967: IBM 
introduced the first commercial DRAM chip. 

 1970s: DRAM technology rapidly evolved, with increasing density and 
decreasing cost. 

 Early Foundry Beginnings (1960s to 1970s)  

 1960s: The concept of semiconductor foundries began to emerge as 
companies specialized in manufacturing ICs for other companies. 

 1970s: Early foundries focused on producing simple ICs for various 
applications. 

 



全球半導體產業簡史(III) 
 The Japanese, then Korean DRAM Dominance (1980s to 2000s) 

 1980s: Japanese companies, such as Toshiba, Hitachi, and NEC, 
gained a significant market share in DRAM production. 

 1990s: The Japanese dominance continued, although Korean & 
American companies fight to gain their market shares. 

 2000s: Korean companies continued to invest heavily in DRAM 
technology, eventually surpassing Japanese. 

 The Modern Semiconductor Era (2000s to Present) 

 2000s: Rising foundry/fabless model for logic products. 

 2010s: Continued miniaturization of semiconductors leads to the 
development of smartphones and other mobile devices.  

 2020s: Global semiconductor shortages highlight the industry's 
critical role in the global economy. The Internet of Things (IoT) and 
artificial intelligence (AI) drive demand for semiconductors. 

 The US-China conflicts lead to global semiconductor geo-political 
issues 



全球半導體產業的天時 

 美國 
  1990年代全球化趨勢、美國製造業外移 

  成也摩爾、敗也摩爾 
  定律/標準助力Fabless 的產業分工 

 日本 
  地緣政治1.0: 美國80年代後期的棒打出頭鳥 

  失落30年的日本半導體產業 



IDM - 成也摩爾、敗也摩爾  
順勢而為 : 生態圈定律的重要 

  

https://www.semiconductors.org/wp-content/uploads/2021/05/BCG-x-SIA-

Strengthening-the-Global-Semiconductor-Value-Chain-April-2021_1.pdf 



Source: 日本經濟產業省 MITI (Ministry of International Trade and Industry) 

日本半導體產業歷史 

失落的30年 



上天賜福的台灣半導體產業 

 基礎數理教育孕育的台灣理工人才 

  30年儲備的全美半導體大聯盟人才庫，在工作中培養格局能力 
 1990年代台灣股票分紅制度驅動的海歸潮 

  20年工研院培養的本地人才、在1995年前後結合爆發 

  1995年後半導體產業高速發展、留住更多本土人才 

  錯位發展:不強出頭、起始極少全球競爭的晶圓代工產業  

  Covid造成的全球供應斷鏈，凸顯台灣半導體產業的重要 



Taiwan Semiconductor Industry History 



地利 Location/Environment 

 

軍備競賽 

全球資源的競爭 

 



Global Semiconductor Supply Chain 

https://www.semiconductors.org/strengthening-the-global-semiconductor-supply-chain-in-an-uncertain-era/ 



Global Supply Chain of  
Semiconductor Manufacturing 

Equipment: Fixed Cost, Depreciation Material: Variable Cost 

Building/Construction 
Not Included 

https://www.semiconductors.org/strengthening-the-global-semiconductor-supply-chain-in-an-uncertain-era/ 



Global IC Fab Distribution 

https://www.bcg.com/publications/2024/emerging-resilience-in-semiconductor-supply-chain 



Global Semiconductor CapEx Distribution 

https://www.bcg.com/publications/2024/emerging-resilience-in-semiconductor-supply-chain 



Global IC Wafer Fab Capacity by Technology 

https://www.bcg.com/publications/2024/emerging-resilience-in-semiconductor-supply-chain 



Global IC Wafer Fab Capacity by Region 

https://www.bcg.com/publications/2024/emerging-resilience-in-semiconductor-supply-chain 



Global Semiconductor Equipment Distribution 

https://www.bcg.com/publications/2024/emerging-resilience-in-semiconductor-supply-chain 



EUV Equipment Global Supplier Distribution 

https://www.bcg.com/publications/2021/strengthening-the-global-semiconductor-supply-chain 



Global Semiconductor Materials Distribution 

https://www.bcg.com/publications/2024/emerging-resilience-in-semiconductor-supply-chain 



Global New ATP Investment Distribution 

https://www.bcg.com/publications/2024/emerging-resilience-in-semiconductor-supply-chain 



Global ATP Capacity Distribution 

https://www.bcg.com/publications/2024/emerging-resilience-in-semiconductor-supply-chain 



人和 People 
 

Find right people to do right things right 

全球生態圈與人才的競爭 
 



IC 設計生態鏈的例子 TSMC OIP 
(TSMC + EDA/IP Partners) Support Customers 

https://www.bnext.com.tw/article/62644/tsmc-oip-2021 



 Pre-2000 半導體人才1.0   US, Japan 

 1995 – 2010 半導體人才2.0  Taiwan, Korea 

 After 2010 半導體人才 2.5 Taiwan, Korea, China 

 未來半導體人才 3.0 

全球半導體人才的例子 



美國半導體1.0的人才鼎盛期  

28 

(1930) 1st Xtor(1951) 

 1st IC (1958)  

The Genesis of Silicon Valley  



時代、區域與學歷演變 
 ’80草創期:j工研院電子所,k大學/研究所, l技職, m出國

留學生(儲備) 

 ’90成長期:j大學/研究所, k歸國留學生 , l電子所 
 ’00黃金期 & ’10穩定期以後: j研究所, k華人留學生 

學程演變 
 技職教育的瓦解  學歷貶值、學力衰微 
 大規模增加大學/研究所學生，但產學差距越拉越大    

高端、整合人才的嚴重匱乏 
 擁有世界獨特資源、卻用分工極細模式糟蹋人才成為工具 
 Generation-Z vs. baby-boomer 

台灣半導體人才2.0的演變 



Global Semiconductor Researcher Distribution 

https://www.bcg.com/publications/2024/emerging-resilience-in-semiconductor-supply-chain 



總結 



台灣半導體產業未來的挑戰 
  地緣政治2.0源自美國的風險 
  如何保存既有的競爭力、突破既有的限制 
  互補式合作雙贏、避免衝突式競爭兩傷 

  非美國地緣政治的合作機會與風險 
  歐洲、日本、韓國、中國 
  東南亞、中東、…  

  台灣內部的挑戰 
  歷史重演的偏頗人才市場: 多元全球市場的產業人才 
  少子化的危機與轉機: 生產力的倍升 
  移民政策的兩難 

  ESG: 能源與環保的兩難 



從台灣半導體產業學習的經驗 

 宏觀思維: 尋求天時、地利、人和的契機 

 結合自己的優勢切入 

 Leverage 全球市場/客戶和生態圈: 打群架、  
團結力量大 



Backup Materials 



我的半導體產業人才培育經驗 

 萬丈高樓平地起：空降與本土人才的競爭 

 無心插柳柳成蔭：誤走悟出的人才發展 

 龍生龍、鳳生鳳、老鼠的兒子會打洞： 

   人才的培養環境 

 人海戰術的迷思：極度分工的小螺絲釘 

 世代翻轉的困境:  大象翻身的困難 

 在五斗米中的態度：折腰、學習、突破 


