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Global Internet Device : Smartphone DominatedGlobal Internet Device : Smartphone Dominated

Global Internet Device Sales

2008.9.23 

Android 1.0 released

2007.1.9

iPhone announced
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Market Share of 

Personal Computing Platform 2007.1.9 
iPhone announced

1980.12.15
新竹科學園區成立

2008.9.23 
Android 1.0 released

PostPost--PC PC 時代到來時代到來
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Horace Dediu, Asymco
http://www.businessinsider.com/mobile-market-share-2012-11
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資訊產品銷售量成長的變化資訊產品銷售量成長的變化
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PC Post-PC資料來源: Gartner 工研院IEK整理(2012/05) 4



1994 第一台智慧型手機 IBM Simon 出現
Inception
萌芽階段

Integration

Nokia, HP, Palm 等廠商開發初期的智慧型手機

2002 眾多專供智慧型手機的專用Mobile OS 出現
•Microsoft 開始提供Windows Mobile 的 Smartphone 版本
• Symbian智慧型手機使用的S60, S80 於 2002 初次發佈
• BlackBerry Version 3.6 for smart phone 初次出現

2007 Apple iPhone 出現 (iPhone OS 1.0)Pre-
Appstore

智慧型手機綜效鏈之競爭年表智慧型手機綜效鏈之競爭年表
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• Apple iPhone OS 2 開始內建Appstore 
• Google Android 1.0 出現, 也有 Android Market  的機制

Integration
整合階段

Growth
成長階段

2007 • Apple iPhone 出現 (iPhone OS 1.0)
2008

Appstore

After-
Appstore

APPMarket 機制出現

2011 Google Android 綜效鏈占據近半市場份額

2010 • Apple iOS平板電腦 iPad 出現智慧型手機戰爭延燒到平板電腦競爭
• Google Android 平板電腦出現

2013(f) • Tablet 市佔超越Notebook2012 • Smart Phone 美國市佔超越Feature Phone
Source: Bor-Sung Liang ,  May 2013. 5
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智慧型手機綜效鏈生命週期之各廠市佔率智慧型手機綜效鏈生命週期之各廠市佔率
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Smartphone’s Value Proposition for UsersSmartphone’s Value Proposition for Users
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(Pure) Mobile Phone Feature Phone Smart Phone 

by Device Maker
Modem

Multimedia 
Functions

Modem

Rich Multimedia 
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Real Time OS
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Augmented Reality + GlassesAugmented Reality + Glasses

2013/9/27 Bor-Sung  Liang 8



�Why we need

More Computing Power  in  Smartphone

�What’s Trend of 

Computing  Architecture in Smartphone?  

2013/9/27 Bor-Sung  Liang

Computing  Architecture in Smartphone?  

9



Application Processor Application Processor for Smartphonefor Smartphone
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Moore’s Law: ProcessMoore’s Law: Process
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High-k metalgate transistors allow chips to keep shrinking while reducing gate leakage, which has become a critical factor  in total power consumption. 

(Source: GlobalFoundries)
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Need Power Efficient Architecture Need Power Efficient Architecture 

Power-efficient  Architecture
cover both issues

Thermal IssueBattery Life Issue Resource Management
Mode Switch Issues
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Performance 
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Performance
Area 

Low 
Performance
Area 

Source: Bor-Sung Liang ,  July 2013. 12



Trend for Computing Subsystem Architecture
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Shader Computing

big.LITTLE
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Power-
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Trend for Smart Phone DesignTrend for Smart Phone Design
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Power-
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GPU
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Power Curve of PowerPower Curve of Power--Efficient Architecture Efficient Architecture 

Power 
Current  Architecture 

improve 

power-efficiency  in 

Low performance Area
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Process

Low Leakage 
Process
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Dynamic
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Performance Source: Bor-Sung Liang, Mar 2013.
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Smartphone Computing ArchitectureSmartphone Computing Architecture

Google Play
(Android Market)
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Thank you!


