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̘ Ǎ ̣ ̘ ̘ ̘ ̤ ̙

ǯ

Ǎ Ǎ ̘ ̙

Ǡ ̙

Ǎ Ǎ Ǎ

Ǎ ̘ ̙

Ǎ 1 ~ 2% Ǎ Ǎ

Ǎ ̙ Ǎ

100 Ǎ Ǎ

Ǎ Ǎ ̙

Ǎ Ǎ Ǎ

Ǎ Ǎ Ǎ

Ǎ ̙

̣ ̤ Ǎ

Ǎ ̘ ̘ ̙

Ǎ ̘ Ǡ Ǎ

̣ ̤ Ǎ ̙

ǯ ǯ ǯ

19 Ǎ Ǎ

Ǎ ̣ ̤ Ǎ Ǎ

̘ Ǎ Ụ̈̀ ̤ ̙

Ǎ ǜ Ǎ Ǎ ̘ ̘

̘ Ǎ Ǎ ̘

Ǎ ̙

Ǎ Ǎ

Ǎ Ǎ Ǎ Ǎ ̙

Ǎ Ǎ ǉIntegrated Circuit, ICǊ ̘ Ǎ

Ǎ ̙ Ǎ Ǎ Ǎ

Ǎ Ǎ ̙ Ǎ

ǂ

Ǎ ̙ Ǎ Ǎ

̙ Ǎ Ǎ Ǎ

̙ Ǎ Ǎ

Ǎ Ǎ

̙ Ǎ Ǎ Ǎ Ǎ

Ǎ ̘ ̘ ̘ Ǎ

Ǎ ǂ
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Ǎ ̘ ̘

̙ ̘ ǉ ̘ Ǌ

ǜ Ǎ ǜ

Ǎ ̙

̙ Ǎ

Ǎ ̘ ̙ Ǎ Ǎ

̙ Ǎ Ǎ Ǎ

Ǎ Ǎ ̙

Ǎ Ǜ Ǎ Ǎ Ǎ

Ǎ Ǎ Ǎ ̘ ̙ Ǎ

Ǎ Ǎ ̙ Ǎ

Ǎ ̙ Ǎ Ǎ

ǂ Ǎ Ǎ

Ǎ Ǎ ̙

Ǎ Ǎ ̘ ̘

Ǎ ǎ ̘ ̘

̘ ̘ Ǎ ̙

Ǎ NOǂ

Ǎ

̘ ̘ ̘ Ǎ Ǎ

Ǎ ̙

̣ ̤ ̣ ̤ Ǎ

Ǎ ̙
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Ǎ
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Ǎ

̙

Ǎ

Ǎ Ǎ ̙

3

ω ̣ GRI ̤

Ǎ ̘

Ǎ

ω Ǎ

Ǎ Ǎ

ω Ǎ

Ǎ

ω

Ǎ

Ǎ

ω Ǎ

̘ ̘

Ǎ

Step 
2

Step
3

Step
1

Step 
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̃ ǛA B ; ǛC D E F 

AB D

4
6

408 ̘
43 ̘ 364 ̘

21.91 Ǎ

AB

Ǎ

Ǎ Ǎ
̙ 2019

39 Ǎ
Ǎ

AB C 5 Ǎ
̣ 5.3 ̤

AB D

7

Ǎ ̣
̤

AB D
̘

Ǎ
̣ 7.1 ̤

AB

Ǎ

Ǎ ̣ 7.2
̤

Ǎ

̘ ̘ Ǎ

Ǎ ̙
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4.

4.1

4.2 

4.3 

4.4 

4.5 

4.6 

AB E
7 ̘

OHSAS18001
Ǎ

Ǎ

AB CEF

8

ISO Ǎ
Ǜ

̘ ̘
ISO14001 ̘

̘

AB DEF

Ǎ
̘ ̘

̘ ̘
̘ Ǎ

AB EF
Ǎ

WEEE̘ RoHS̘ REACH
Ǎ

SONYGP& OEMGP Ǎ
Ǎ 2018

̃ ǛA B ; ǛC D E F 

Ǎ 2018

Ǎ Ǎ

Ǎ Ǎ ̙
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2000 ( NANDControllerIC)Ǎ

̣ ( SoC) USB ̤ ̣ USB

PenDrive̤ Ǎ Ǎ

̙ Ǎ Ǎ ̘

̘ ̘ NAND Ǎ

̙

2018 5.4 Ǎ 408 Ǎ 251

Ǎ 2017 Ǎ 2018 20%Ǎ SSD

50%Ǎ SSD ( Embedded)

25%Ǎ 20% Ǎ

̘ Ǎ ̙

USB ̘ SD( SecureDigital ) ̘ eMMC ( EmbeddedMultiMedia Card ) ̘ PATA

( ParallelAdvancedTechnologyAttachment ) ̘ SATA( SerialAdvancedTechnologyAttachment ) ̘

PCIe( PeripheralComponentInterconnectExpress) UFS( UniversalFlashStorage)

̙

̣ ̘ ̘ ̘ ̤

Ǎ

Ǎ Ǎ

Ǎ

̙ Ǎ

Ǎ

Ǎ

̙

4

Ǜ ǉ TW8299Ǌ

Ǜ 1 , 1-1 1-2 

Ǜ2000 11 8 

Ǜ

Ǜ ǐ

Ǜ ǐ ǐ ǐ

Ǜ 40,788,105 

Ǜ1,531 ( 2018/ 12 / 31 )
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ǍPS5016-E16

PCIeGen4x4 NVMe SSD

Ǎ LDPC ( ECCEngine)

3D NANDFlash( ) Ǎ

4000 MB/s̙ 5G

Ǎ ( Cloud Computing)̘ ̘

̘ ̘ Ǎ

Ǎ Ǎ

Ǎ ̙ Ǎ

Ǎ Ǎ

Ǎ ̙

φφ

4.1 

2014 2015 2016 2017 2018

32,819,532 37,409,177 43,782,512 41,864,759 40,788,105

27,450,298 29,781,713 34,518,774 30,365,137 31,656,151

5,369,234 7,627,464 9,263,738 11,499,622 9,131,954

541,355 576,571 675,083 956,580 687,062

1,897,591 2,501,858 3,231,849 3,706,683 3,125,190 

23,697,791 28,418,787 31,975,639 35,126,604 36,438,540

40,788,105 4,318,119 21.91

Ǜ

Ǜ

Ǜ

ω2000 

ω2002 Toshiba 

ω2004 

ω2006 SD2.0 

ω2007 50 USB 

ω2007 50 SD/ MMC 

ω2008 Kingston & SK Hynix Flash 

ω2010 Kingston eMMC

ω2012 PhisoneMMC 100

ω2014 microSSD Server

ω2015 PCIePS5007 Bestof ClientSSD

ω2017 UFS2.1

ω2017 512GBmicroSDCard

ω2018 PCIeGen3x4 NVMeSSD PS5012-E12 Ǎ

NAND ̘ ̘

ω2018 UFS3.0 PS8317Ǎ 5G

ω2018 3DQLC Ǎ TB

ω2019 PCIeGen4x4 NVMeSSD PS5016-E16Ǎ

ω2019 Ǎ AIoT̘ ̘ NAND

2019 
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NANDFlash

&

( NANDControllerIC)

NAND

Ǎ

̘ ̘

̘ ̘ ̘

̘ ̘

&

Ǜ ̘ ̘ Ǜ ̘ ̘
Ǜ

̘ ̘

̘ ̘ Ǎ Ǎ

Ǎ ̙ USB

, SD/ microSD , eMMC , PATA, SATA, PCIe , UFS

NANDFlash ̙

PCIe, SATA, PATA UFS eMMC USB & SD/
microSD
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Ǎ ̙ Ǎ

Ǎ ̙ Ǎ Ǎ

Ǎ Ǎ

̙

Ǎ

Ǎ Ǎ

Ǎ ̙

ω

ω

ω

ω

ω

ω

ω

ω3D 

ω

ω

ω

ω

ω

ω

ωDM 

ω

ωCIS 

ω

5G Ǎ AI ̘ AIoT ( )̘Self-Driving Cars(

)̘AR/ VR( / )̘ eSPORTS( )̘ 8K

̙

Ǎ Ǎ

Ǎ Ǎ ̙

Ǎ ̘ Ǎ Ǎ

Ǎ ̙
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4.2 

Ǎ ̘ ̘ Ǎ

Ǎ ̙ Ǎ ̘

̘ ̘ ̘ Ǎ Ǎ

̙ Ǎ Ǎ

̙

̃ /
̃
̃

̃

̃

̃

̃

̃

̃
̃
̃

̃

̃

̃
̃

̃

̃

̃

̃

, , , , ,,

Ǎ ̙ Ǎ

Ǎ Ǎ Ǎ

̣ ̤̙ Ǎ Ǎ

IC Ǎ ̙

Ǎ ̙

IC Ǎ Ǎ Ǎ Ǎ

̙

ICǍ Ǎ Ǎ Ǎ

̙ Ǎ Ǎ Ǜ IC Ǎ Ǎ

Ǎ Ǎ Ǎ Ǡ Ǎ

Ǎ ̙

Ǎ ̙ Ǎ

Ǡ ̙ Ǎ

Ǎ Flash Ǎ

̙

Ǜ ς 318 
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2018 

39.05%

30.23%

20.63%

8.85%

0.77%

0.47%

2018 SSD 11%Ǎ

̙

iSuppli Ǎ2012 USBFlashDrive

11.3 3.6 Ǎ 25%Ǎ USB

FlashDrive 45%̙ 2014 SSD eMMC Ǎ Ǎ

̙

USBFlashDrive

( Ǜ2018 12 31 )

26 27

NAND Flash Ǎ Ǎ

Ǎ Ǎ Ǎ

Ǎ ̙

Phisontech
Electronics 
(Malaysia)
Sdn. Bhd.

Global 
Flash 

Limited

Phison
Electronics 
Japan Corp.

Power 
Flash 

(Samoa) 
Limited

EverspeedTechnology 
Limited

Regis 
Investment 

(Samoa) 
Limited

( )

Core 
Storage 

Electronic 
(Samoa) 
Limited

Power 
Flash 
(HK) 

Limited

RealYou
Investment 

Limited

Fast 
Choice 
Global 
Limited

Cloud 
Solution 
Global 
Limited



4.4 

Ǎ ̘ ̙

Ǎ ̘ Ǎ Ǎ

̙

Ǎ NANDFlash Ǎ NANDFlash

Ǎ ̙

Ǎ 2002 Ǎ

Ǎ ( Multi-LevelCell,MLC) ( Triple-

LevelCell,TLC) Ǎ Ǎ

̙ Ǎ

Ǎ Flash Ǎ

Ǎ ̙

NAND Flash Ǎ Flash Ǎ Secure Digital ̘

xDPicture Ǎ Ǎ

Ǎ Flash Ǎ Ǎ

̙

Ǜ10.06%

USB

Ǎ Ǎ

Ǎ ̙

Ǎ

̙

Ǎ

Ǎ

̙ Ǎ ̘

Ǎ ̙

Ǎ

Ǎ ̙

-

4.3 

ω Ǜ NANDFlash

Ǎ Ǎ

Ǎ Ǎ

Ǎ ̙

ω Ǜ Ǎ

Ǎ ̘

Ǎ Ǎ ̙

ω Ǜ Ǎ

Ǎ

Ǎ Ǎ

Ǎ Ǎ Ǎ

̙
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Kingston

3C Ǎ ̘ ̘MP3

̙ Ǎ

̙ Ǎ

Ǎ Ǎ ̙

Ǎ Ǎ 2010 DRAM

( DynamicRandomAccessMemory , ) Ǎ

Ǎ Ǎ

̙ ̘ ̘ Ǎ Ǎ

̙

DRAM Ǎ 40%Ǎ NANDFlash

Ǎ ̘ ̘ ̙ Ǎ

Ǎ Flash Ǎ

̙

̘ Ǎ Ǎ

Ǎ Ǎ

Ǎ Ǎ Ǎ Ǎ

̙

Ǜ5.71%

/ Ǜ

Ǎ ̙

Ǎ Ǎ Ǎ ̘

Ǎ Ǎ Ǎ ̙

2002 Ǎ Ǎ 4500 Ǎ ̙

1 ̙ Ǎ Ǎ Ǎ 4

Ǎ ̙

2003 Ǎ Ǎ Ǎ Ǎ

̙ Ǎ Ụ̈̀ WeËll never sayNOto TOSHIBA! ̤ǉ

Ǌ̙

̙ 2007 Ǎ Ǎ Ǎ ̙

Ǎ Ǎ ̙ Ǎ

Ǎ ̙

Ǜ ς 318 
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4.6 

2018

2018 Award Best Partner

2018 

ςTTQS 

Â -

Â -

Â -

Â - ( )

Â -

Â -

Â -

Â -

Â -

Â -

Â -

Â -

Â -

Â -

4.5 

Ǎ Ǎ

Ǎ Ǎ Ǎ Ǎ

̙

2006 Ǎ 25 Ǎ

Ǎ ̙ ̘ ̘ ̘

Ǎ ̙

2018 Ǎ 25 ̙ Ǎ

Ǎ Ǎ Ǎ

Ǎ ̙

Ǎ ̙

Ǎ Ǎ

Ǎ Ǎ

Ǎ ̙ 2018

̙
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5.

5.1 

5.2 

5.3 

5.4 

5.5

2012-2018
MIPI 
Mobile Industry Process Interface Alliance

2010-2018
UFSA 
Universal Flash Storage Association

2009-2017
SD 
SD Card Association

2008-2018

SSDA 
Solid State Drive Alliance

IEEE-SA 
The IEEE Standards Association

2007-2018

JEDEC 
Joint Electron Device Engineering Council
JC-42 Solid State Memories
JC-64 Embedded/Removable Memory: Storage/Cards

NVM Express 
Non-Volatile Memory Host Controller Interface

2006-2018
ONFI NAND 
Open NAND Flash Interface

2004-2018

PCI 
The Peripheral Component Interconnect Special
Interest Group

USB 
USB Implementers Forum
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19,821,112 10.06%

ǉ Ǌ 11,249,000 5.71%

7,762,000 3.94%

4,557,972 2.31%

4,549,114 2.31%

3,359,504 1.70%

3,355,745 1.70%

3,316,760 1.68%

2,759,000 1.40%

2,592,510 1.32%

2018

30 0 0% 0 0%

30 - 50 3 30% 0 0%

50 6 60% 1 10%

9 90% 1 10%

Ǜ2019 04 14 

2014 Ǎ ( Corporate Social

Responsibility, CSR)Ǎ Ǎ Ǎ ̘

̘ ̘ Ǎ Ǎ

CSR Ǎ ̙

Ǎ Ǎ ̙

Ǎ ̘ Ǎ

Ǎ Ǎ

Ǎ ̙

5.1

5
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ǯ ǯ

/ 

Ǜ

Toshiba 
Corporation 
Storage& 
Electronic 
Devices 
Solutions 
Company, 
Memory 
Division, Senior 
Fellow

Flash Partners, Ltd.̘ Flash 
Alliance, Ltd.̘ Flash Forward, 
Ltd.̘ ( ) ̘
Toshiba Memory Systems Co., 
Ltd.̘ Toshiba Memory 
Advanced Package Corporation̘
Toshiba Memory America, Inc.̘
Toshiba Memory Europe GmbH̘
Toshiba Memory Asia, Ltd.̘
Toshiba Electronics(China) Co., 
Ltd.̘ Toshiba Memory 
Singapore Pte.Ltd.̘

( ) ̘
( ) ̘Toshiba 

Memory Korea Corporation̘
( ) ̘

( )

Toshiba Memory Corporation, 
Memory Division, Senior Fellow

( 3 
)

( 3 )

ǉ Ǌ

ǉ Ǌ

Janus Technologies, Inc.̘
ǉ Ǌ ̘
ǉ Ǌ ̘

ExyteAG ǜ
̘ ǉ Ǌ
ǜ

ǉ Ǌ

( 6 )

( 3 
)

( 3 )

ǯ ǯ

/ 

ǉ Ǌ ǜ
ǉ Ǌ ̘

ǉ Ǌ ̘
ǉ Ǌ ̘

ǉ Ǌ
ǜ ǉ Ǌ

ǜPhisontech
Electronics (Malaysia) Sdn. 
Bhd.̘ Global Flash Limited̘
EpoStarElectronics (BVI) 
Corporation̘ Core Storage 
Electronic (Samoa) Limited

( 3 
)

( 3 )

ǉ Ǌ ǜ
ǉ Ǌ ̘

ǉ Ǌ
ǜPhisontechElectronics 

(Malaysia) Sdn. Bhd.̘ Global 
Flash Limited̘ Core Storage 
Electronic (Samoa) Limited

( 3 
)

( 3 )

Greenwich 
University

Kogen
Singapore Pte
Ltd

ǉ Ǌ
ǜ ǉ Ǌ

ǜ
ǉ Ǌ ̘

ǉ Ǌ ǜ
PhisonElectronics Japan Corp.̘
Power Flash (Samoa) Limited

( 3 
)

( 3 )

ǉ Ǌ
ǜ ǉ Ǌ

-
( 3 

)
̘

( 3 )

( 3 
)

( 3 )
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5.2

̣ ̤ Ǎ

Ǎ

Ǎ Ǎ

̙

ω Ǎ

ω Ǎ

Ǎ

ω Ǎ

ω Ǎ

Ǎ

ǯ ǯ

/ 

EMBA 

̘
̘

̘ Beta 
Gamma Sigma ̘

ǜ
ǉ Ǌ ̘
ǉ Ǌ

( 3 )

( 3 )

( 3 )

( 3 )

ǜPraxity

ǜ ǉ Ǌ

107

( 7 )

( 3
)

(3 )

( 3 )

( 3 )

Binghamton 

IBM 

̣ ̤
̣ ̤

( 3 )

( 3 )

( 3 )
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τ

2007 4 Ǎ Ǎ 7 Ǎ

Ǎ ̙ Ǡ Flash Ǎ Ǎ

̙ Ǎ Ǎ ̙

Ǎ Ǎ Ǎ

Ǎ Ǎ ̙

Ǎ Ǎ Ǎ ̙

Ǜ τ 318 

5.4

2011 11 23 Ǎ

̘ ̘ Ǎ

̙

Ǎ ̘

Ǎ Ǎ ̙

Â

Â ̘ Ǎ Ǎ

̘ ̘ ̘ ̘

Ǎ ̘

Â

Â Ǎ

5.3

Ǎ Ǎ

Ǎ ̘ Ǎ

̙

̣ ̤Ǎ Ǎ

Ǎ Ǎ Ǎ

Ǎ ̙

Ǎ Ǎ ̣ ̘ ̘

̤ Ǎ

̙

Ǎ Ǎ

̙ Ǎ ̘ Ǎ

̙

2009 ̣ ̤ ̣

̤Ǎ ̣ ̤ ̣

̤ ̣ ̤ ̙

̘ Ǎ ̘ ̘

̙

Ǎ Ǎ

̘ ̘ ̘ ̘ ̘

̙

( ) Ǎ 2017 8 31

Ǎ

Ǎ ( ) Ǎ 2017 11 18

Ǎ 2019 6 25 ̙

̙
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Â ̣ Ň ̤

Ǎ

Â Ǎ

Â ̣ ̤ Ǎ

Â Ň

̘ Ǎ

Â Ň Ǎ

Â ̣ ̤ Ǎ

Â Ǎ

Â ̣ ̤ Ǎ

Â Ǎ

Â ̘ 106

Ǎ

Â Ň Ǎ

Â Ǎ

Â Ǎ

2018

5.5

44 45

ω ̘ ̘

ω ̘ ̘ ̘

̘

ω Ǎ Ǎ

ω Ǎ Ǎ

Ǎ

ω Ǎ

ω ̘

ω Ǎ

ω Ǎ ̘

Ǎ

ω ̘

ω ̘ ̘ Ǎ

Ǎ



6

/ 2014 2015 2016 2017 2018

1,673,799 2,395,099 3,218,183 3,713,829 3,495,417

32,819,532 37,409,177 43,782,512 41,864,759 40,788,105

5.10% 6.40% 7.35% 8.87% 8.57%

Ǜ

1,673,799

2,395,099

3,218,183

3,713,829

3,495,417

2014

2015

2016

2017

2018

(
)

̘ ̘ SSD̘ eMMC

̘ ̙ ̘

NANDFlash NANDFlash

̘ Ǎ Ǎ

Ǎ Ǎ

Ǎ ̘ Ǎ

̙

6.

6.1

6.2

6.3

6.4
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6.2 

̙ USB3.0 NANDFlash ̘ SD4.0 UHS-II

̘ eMMC5.X ̘ SATASSD̘ PCIeSSD ̘ SecurityUSB Ǎ

̙

2018 

1 MIPI Gear 4 PHY UFS Unipro

2 PCIeG3x4 MIPI PHYǍ Ǎ

3 LDPC + DSP , 3D NAND

4 USB3.1 

5 Ǎ Ǎ Ǎ

6 SD / microSD Ǎ

7 3D NAND 

8 RAID 

9 Host Ǎ SSD

10 SSD Ǎ

11 SIP 

12 /

φ

Ǎ Ǎ Ǎ

̙ Ǎ

Ǎ ̙

Ǎ Ǎ Ǎ

̙

̙ Ǎ ̙ Ǎ

Ǎ Flash Ǎ ̙ Ǎ Flash

Ǎ ̘ Ǎ FlashǍ ǍFlash

̙ Ǎ ̙

Ǜ ς 318 

6.1 

Ǎ Ǎ

Ǜ ̘ Ǎ ̙

Ǎ Ǎ Ǎ

Ǎ ̙

1,112 Ǎ 73%Ǎ 4.7 Ǎ ̘

Ǎ 17 ̘ 833 ̙ Ǎ

Ǎ NAND Ǎ

18 Ǎ Ǎ Ǎ

Ǎ Ǎ

Ǎ Ǎ ̙

2%

22%

75%

1%

48 49



6.4 

Ǎ Ǎ

Ǎ ̙

̘ ̘ Ǎ

̘ ̘ ̘ ̘ ̙

2019 

1 USB3.2 

2 Ǎ SD7.0 SD / microSD

3 UFS Ǎ GB/s 

4 PCIeNVMe SSD

5 12 Ǎ IP

6 SSD Ǎ Ǎ

7 Ǎ 3D TLC / QLC 

8 SIP SSD

9 SSD

6.3 

̣ ̤ Ǎ

Ǎ Ǎ

Ǎ Ǎ ̙

37 588 625

175 414 589

86 465 551

0 31 31

1 95 

2 78 

3 63 

2018 

Ǎ

Ǎ

Ǎ

Ǎ

̙

50 51

2018/ 12 / 31 

φ

Ǎ ̙ Ǎ Ǎ

Ǎ Ǎ Ǎ

Ǎ ̙

Ǎ Ǎ ̙

Ǎ ̙ Ǎ Ǡ

Ǎ ̙ Ǎ Ǎ

Ǎ Ǎ ̙

Ǜ ς 318 



7

Ǎ ̙

Ǎ Ǎ Ǎ ̘

Ǎ Ǎ Ǎ

̙

Ǎ Ǎ

Ǎ ̘ ̙ Ǎ

Ǎ ̙ Ǎ

Ǎ Ǎ Ǎ

̙

7.1

2014 2015 2016 2017 2018

576 276 717 310 849 340 977 367 1134 397

68% 32% 70% 30% 71% 29% 73% 27% 74% 26%

30

34%

31-50

65%

51

1%

2018 

7.

7.1 

7.2 

7.3 

7.4 

7.5 

7.6 

52 53

852 

1,027 

1,189 

1,344 

1,531 

0

200

400

600

800

1000

1200

1400

1600

1800

2014 2015 2016 2017 2018



30 , 

66.3%

30 , 

29.80%
31-50 , 

33.4%

31-50 , 

67.80%

51 , 

0.3%

51 , 

2.40%
0%

20%

40%

60%

80%

100%

Ǜ ħ ħ

74%

26%

1%

3%

34%

61%

1%

2014 2015 2016 2017 2018

97 41 108 39 114 38 160 51 176 54

70% 30% 73% 27% 75% 25% 76% 24% 77% 23%

1%

7%

37%
52%

3%

77%

23%

4.6 

6.4 

7.7 
8.5 

5.2 
6.3 

6.9 

8.4 

0

2

4

6

8

10

2014 2015 2016 2017 2018

29 25 54 38 26 64 37 23 60 47 25 72 56 28 84

576 276 852 717 310 1,027 849 340 1,189 977 367 1,3441,134 397 1,531

% 5.03 9.06 6.34 5.3 8.39 6.23 4.36 6.76 5.05 4.81 6.81 5.36 4.94 7.05 5.49

Ǜ / ǋ 100%

70.4%

1.4%
5.5% 1.4%11.0%

3.1% 6.2%

1.0%
0%

20%

40%

60%

80%

100%

ħ ħħ ħ

ħ ħ

54 55

14 

17 

19 

22 

32 

79%

82%

79%

82%

84%

21%

18%

21%

18%

16%

2014

2015

2016

2017

2018

51%

5% 8%

2%

10% 11%
11%

2%
0%

20%

40%

60%

80%

100%

/



ǯ

0 1,368 0 155 1,523

0 8 0 0 8

0 1,376 0 155 1,531

¸ Ǜ
¸ Ǜ Ǎ

56 57

2014 2015 2016 2017 2018

476 232 6 573 258 6 693 284 6 809 313 11 952 340 9

% 55.8 27.2 0.7 55.8 25.1 0.6 58.3 23.9 0.5 60.2 23.3 0.8 62.2 22.2 0.6

49 19 0 72 24 1 79 29 1 82 28 0 95 29 0

% 5.8 2.2 0 7.0 2.3 0.1 6.6 2.4 0.1 6.1 2.1 0 6.2 1.9 0

40 16 0 56 19 1 59 18 1 63 16 0 57 17 0

% 4.7 1.9 0 5.5 1.9 0.1 5.0 1.5 0.1 4.7 1.2 0 3.7 1.1 0

8 6 0 10 7 0 12 7 0 15 7 0 24 8 0

% 0.9 0.7 0 1.0 0.7 0 1.0 0.6 0 1.1 0.5 0 1.6 0.5 0

¸ : 
¸ : ̘ ̘ ̘
¸ : ̘
¸ : ̘ ̘ ̘ ̘ ̘

2014 2015 2016 2017 2018

2 13 15 0 8 8 1 3 4 1 4 5 1 5 6

135 86 221 149 85 234 168 65 233 199 71 270 191 62 253

% 1.5 15.1 6.8 0 9.4 3.4 0.6 4.6 1.7 0.5 5.6 1.9 0.5 8.1 2.4

0 6 6 1 9 10 0 3 3 1 1 2 0 3 3

1 8 9 1 14 15 0 6 6 1 5 6 1 3 4

% 0 75 66.7 100 64.3 66.7 0 50 50 100 20 33.3 0 100 75

1
0 0 0 0 5 5 0 7 7 0 2 2 1 0 1

0 0 0 0 6 6 1 7 8 0 3 3 1 1 2

% 0 0 0 0 83.3 83.3 0 100 87.5 0 66.7 66.7 100 0 50

Ǜ
¸

Ǜ
¸ Ǜ / ǋ 100%
¸ Ǜ / ǋ 100%
¸ 1 / ǋ 100%



ω Ǎ

ω2018

ω2018

ω Ǎ

Ǎ

ω2018

ω Ǎ Ǎ

Ǎ ̘ Ǎ ̣

̤Ǎ ̣ ̤

ω2018

ω ResponsibleBusinessAlliance

Codeof Conduct ( )

ω Ǎ 2018

Ǎ Ǎ

̙

Ǎ ̘

̘ ̘ ̘ ̘ Ǎ

Ǎ Ǎ 2018

̙

Ǎ Ǎ Ǎ

Ǎ Ǎ ̙

ǉ ǊǍ Ǎ 3

1 Ǎ 10 ǜ 1 3 Ǎ 20 ǜ

3 Ǎ 30 ̙

Ǎ Ǎ Ǎ

Ǎ ̙ ̘ Ǎ ̘

̘ ̘ ̘ ̘ ̘ Ǎ 16 ̙

7.2

τ

Ǎ ̙ Ǎ Ǎ

Ǎ ̣ ̤̙ Ǎ ̙

Ǎ Ǡ Ǎ ǜ

Ǎ Ǎ ̙ Ǎ Ǎ

Ǎ Ǎ Ǎ Ǎ Ǡ Ǎ

̙ Ǎ Ǎ

Ǎ ̙

Ǎ Ǎ ̙

Ǜ ς 318 

58 59



6 12 Ǎ

Ǎ ̙

̙ ( ) Ǎ ̘ ̘

̙

̘ ̘ Ǎ ̣

̤ Ǎ ̙

Ǎ Ǎ ̘ ̙

Ǎ Ǎ

Ǎ Ǎ Ǎ

Ǎ Ǎ ̙

Ǎ Ǜ ̘

̘ ̘ ̘

̘ ̙

Ǎ Ǎ Ǎ

Ǎ 2018 Ǎ ̘ ̘ ̘ ̘ ̘ ̘

̘ ̘ ̘ 12 ̙

Ǎ Ǎ

̙ Ǎ ̣

̤ ̣ ̤ Ǎ Ǎ ̘

Ǎ ̙

Ǎ ̘ ̘ ̘ Ǎ

̘ ̘ ̘ ̘ Ǎ

Ǎ ̙

Ǎ Ǎ

Ǎ ̙ Ǎ Ǎ

Ǎ ǜ

Ǎ ̙

Ǎ 2018 Ǎ 2018

5,590,352,737 ( )Ǎ

550,000,000 ( 2018 9.84%) 40,000,000 ( 2018

0.72%)Ǎ ̙

Ǎ Ǎ Ǎ

Ǎ ̙

̘ Ǎ

Ǎ Ǎ ̘ ̘ ̘

̙

Ǎ

̙ Ǎ Ǎ

̙

7.3

60

ǯ

61



2009 2,500 Ǎ ̘

Ǎ ̘ ̘ Ǎ

Ǎ ̙

Ǎ ǂ

Ǎ Ǎ

̙

̘ Ǎ Ǎ Ǎ

̘ Ǎ Ǎ Ǎ

Ǎ ǂ

Ǎ Ǎ

Ǎ Ǎ

Ǎ ̙

1 Ǎ 5%

2

̘ ̘ ̘ ̘
Ǎ Ǎ 10% Ǎ 50

̘ Ǎ 100

3 Ǎ 50

4
Ǎ ǉ Ǌ Ǎ
ǉ Ǌ 30

5 Ǎ 30

62 63



̘ ̙ Ǎ ̘

Ǎ ̘ Ǎ ̘ ̙

̘ ̘ ̘ Ǎ

Ǎ ̙

Ǎ ̘ Ǎ

Ǎ ̙ 2018 4,000

̢

2018

Ǎ Ǎ

Ǎ ̘
Ǎ

Ǎ Ǎ

Ǎ ̘

̣ ω ̤ Ǎ Ǎ Ǎ

Sing Ǎ ̘

PartyǍ

& 

64 65



Ǎ ̙

Ǎ ̙

Ǎ Ǎ Ǎ

Ǎ ̙ Ǎ

Ǎ Ǎ ̣ ̤ ̙

ǯ

Ǎ Ǎ

Ǎ ̙

-

2018 

66 67



( )

2019 345 1,550 5,500 4,216,900

2018 320 1,350 5,000 5,548,700

2018 407 2,142 8,120 2,399,803

2018 

7.4

8,120 / 2,142 407

ǎ Ǎ Ǎ

( GapAnalysis) Ǎ

Ǎ ̙

Ǎ Ǎ Ǎ

Ǎ Ǎ ̣

̤ ̙

/ ̘

/ 
/ Ǎ

Ǎ

Ǎ Ǎ

Ǎ
Ǎ

68 69

%

/ 2,886 2,322 34.3%

/ e 247 30 20.2%

e

RBA 

4,822 94 27.3%

165 300 18.2%



7.5

325 325 100%

Ǎ Ǎ

Ǎ ̘ ̘ Ǎ

Ǎ ̘ ̘ ̙ Ǎ

Ǎ ̙

̙

Ǎ

1 

2 

3 

4 

1 

2 / 

3 

1 / 

2 

3 

4 

5 

6 

7 

Ǎ

Ǎ 100%̙

( (

12.7 11.3

15.9 16.7

12.3 19.7

13.1 17.1

Ǜ Ǎ ̘ ̘
Ǎ

( (

14.6 19.3

13.5 16.7

Ǜ

¸ Ǎ Ǎ

¸ Ǎ

Ǜ

¸ : ̘ ̘ ̘ ̘ ̘ ̘ ̘ ̘ ̘ ̘

̘

¸ : 

Ǎ Ǎ

Ǎ ̣ ̤̘̣ ̤̘̣

̤̘̣ ̤ Ǎ

̙

Ǎ Ǎ ̘ ̘

Ǎ Ǎ

̙

70 71



7.6

97% 189 
189 

EAPs 

Ǎ

ISO Ǎ 2018 38 Ǎ 1

ǉ ǊǍ 97%̙

( EmployeeAssistancePrograms,EAPs)

Ǎ Ǎ Ǎ

̙ 2011 Ǎ

Ǎ Ǜ ̘ ̘ Ǎ

Ǎ Ǎ ̙

2018 189 Ǎ Ǎ

Ǎ ̘ ̙

Ǎ Ǎ ̙

Ǎ Ǎ

̙

13 13

123 123

0 0

0 0

( EAPs) - 189 189

325 325

Ǎ Ǎ

Ǎ Ǎ Ǎ ̙

5 Ǎ ̣ ̤ Ǎ

Ǎ ̘ ̘ ̘

̘ ̙

2008 2018 Ǎ Ǎ

̙ Ǎ

Ǎ ̙ ̘

̙

Ǜ 1Ǜ1

Ǜ Ǎ Ǎ Ǎ

Ǜ - Ǎ

Ǜ - Ǎ

Ǜ Ǎ

2018

72 73



B

Ǜ ̘
̘

Ǎ Ǎ Ǎ

Ǎ Ǎ ̙

Ǎ Ǎ 1 Ǎ 2 Ǎ

̙

Ǎ ̘

Ǎ Ǎ ̙ Ǎ

Ǎ Ǎ

Ǎ Ǎ

Ǎ ̙

Ǎ

̘ ̘ ̘ ̘ ̘

Ǎ ̘

Ǎ Ǎ

̙ 2018

̙

2018 

CPCR + AED ( CPCR + AED courses ) 2 199

1 14

1 53

1 49

̣ ̤ ~ 1 10

6 325

74 75



8.

8.1 

8.2 ISO

8.3 

8.4 

2014 2015 2016 2017 2018

( Ǌ
0 0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0 0 0 0

3 3.81 1.88 2.81 6 10.5 6.38 4 8.25 4.38

0.56 1.43 0.29 0.97 0.76 3.27 0.72 1.16 0.80 1.18

355.8 383.9 304.5 699.7 660.1 695.5 694.4 531.6 581.5 695.2

534.6 1,151.8 379.2 1,922.7 669.2 1,735.1 624.1 1,235.7 451.7 1,504.4

¸ Ǜ ǉ Ǌ

¸ Ǜ

¸ Ǜ Ǎ

¸ = ǐ X 200,000*

¸ = ǐ X 200,000*

¸ = ǐ X 200,000*

¸ 50 Ǎ 40 Ǎ 100 

ǯ

2014 2015 2016 2017 2018

1,461,994 1,687,328 2,005,976 2,241,459 2,541,052

7 6 9 9 7

0 0 0 0 0

( ) 3 3 5 7 7.5

( ) 4 4 9.4 5 1.5

7 7 14.4 12 9

1.0 0.7 0.9 0.8 0.6

Ǜ

= ǉ ǌ Ǌ/ Ž200,000*

¸ 50 Ǎ 40 Ǎ 100 

Ǜ2014 ~2018 76 77



8.1 

2018 

¸ 2017

¸ LED 
¸ ̘ /

¸ RBA 
¸ RBA 

̘ Ǎ

Ǎ ̘

Ǎ Ǎ

Ǎ

̙

ISO14001 OHSAS18001

Ǎ 1 ISO Ǎ

PDCAǉPlan, Do , Check, ActionǊ Ǎ

̘WEEE̘ RoHS̘ REACH̘ HF Ǎ

Ǎ Ǎ2018

Ǎ ̙

8

2019 

Ǎ Ǎ

Ǎ Ǎ Ǎ

Ǎ Ǎ Ǎ

Ǎ ̙

Ǎ Ǎ

̙ Ǎ Ǎ

WEEE( WasteElectricaland ElectronicEquipment,

) ̘ RoHS( Restriction of HazardousSubstances, ) ̘ REACH

( Registration, Evaluation, Authorisationand Restrictionof Chemicals, ̘

) HF( HalogenFree, )Ǎ

Ǎ ̙

¸ 2018 

¸ ISO45001 

¸ MIS 

¸

78 79



8,744,641 

7,191,200 

11,144,450 

14,476,660 

17,017,380 

4,555,958 

3,746,615 

5,884,270 

7,643,680 

9,427,630 

 -

 2,000,000

 4,000,000

 6,000,000

 8,000,000

 10,000,000

 12,000,000

 14,000,000

 16,000,000

 18,000,000

2014

( + )

2015

( + )

2016

( + )

2017

( + + )

2018

( + + )

( ) ( )

Ǜ2018 2017 0.554 ǉCO2eǐ Ǌ

Ǜ2014~2018 ̘

45,771 
51,863 

57,801 

77,336 

108,741 

 -

 20,000

 40,000

 60,000

 80,000

 100,000

 120,000

2014

( + )

2015

( + )

2016

( + )

2017

( + + )

2018

( + + )

Ǜ ǉ Ǌ

Ǜ 2018 ̘ ̘

¸

¸ Ǎ Ǎ Ǎ

¸ Ǎ

¸ Ǎ Ǎ

¸ ̘ Ǎ Ǎ Ǎ

¸ Ǎ

¸

¸ Ǎ Ǎ

¸ ̣ ̤ Ǎ

¸

¸ Ǎ Ǎ Ǎ

Ǎ Ǜ

¸ ̣ ̤ Ǎ

¸ ǉ ̘pH ̘ ̘

̘ Ǌ

¸ ̣ ̤ Ǎ Ǎ

¸ Ǎ Ǎ2018

36,455 CO2e
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2018 

2014 2015 2016 2017 2018

60-75 80

44 30 36.7 35.4 39.2

40 15 70 75 80

0-20 

̘ Ǎ Ǎ Ǎ

Ǎ ̙ Ǎ

Ǎ 2018 ǉ Ǌ

̙

2018 

75,829

88,950

̘ ̘ 2,150,528

6,608,240

8,923,547

Ǜ Ǎ 2017 

Ǜ Ǎ 2018

(MJ)

7,377.46 240,623.899MJ

1,400 49,175.028MJ

17,017,380 61,262,568MJ

Ǜ

= X 7.8 X 4.18155 

= X 8.4 X 4.18155 

= X 3.6 

Ǜ

1 = 4.18155 

1 = 7,800,000 ǉ7.8 Ǌ

1 = 8,400,000 ǉ8.4 Ǌ

1 =3.6 

Ǜ / 

2018 

ǯ ǯ

¸ Ǎ

Ǎ

¸ Ǎ Ǎ

¸ ς ̘ Ǎ

Ǎ Ǎ

¸ ǎ Ǎ

82 83

713,755



ISO

¸ ISO9001/ ISO14001/ OHSAS18001/ ISO27001/ SonyGP̘ OEMGP

¸

¸ Ǎ ISO

¸ ̣ ̤ Ǎ

¸ Ǎ Ǎ

¸ ISO

¸

¸ 2

No 2018 

1 64 RMI/ CFSI 

2 1,051

3 2 

4 GRM -

5 223 

6 184

7 RBA /

8.2 ISO

64

RMI / CFSI

1,051 223
184

Ǎ 2007 ISO Ǎ

Ǎ ISO Ǎ

Ǎ Ǎ

WEEE̘ RoHS̘ REACH Ǎ Ǎ

Ǎ ̙

ISO

ISO 

( )

84 85



ω

ω

ω

ω

ω

ω

2018 

CO2 CH4 N2O HFCS PFCS
SF6 Total

93.68 44.14 0.50 0 0 0 138.32

9,427.63 0 0 0 0 0 9,427.63

2017 0.554 CO2e /

: CO2e /
9,565.95

2018

RoHS 2.0 Ǎ 4

( GPM LightҦ GPMNet )

e - Learning 

RBAςOnline ( SAQ 91.3%)

RBA ( 11 , 9 )

2017

RoHS 2.0 RMI / CFSI CMRT 

RBA 

RBA ( 11 , 14 )

RBA 

2016
Material Composition Declaration Survey Form

EICC Code of Conduct ̘ EICC Kick off 

2015
2015 3 ISO CSR 

-

2014

2013 BSI 

GRM 

86 87

Ǎ

Ǎ Ǎ ̙ 2011

ǉGreenhousegas, GHGǊ Ǎ

Ǎ Ǎ

Ǎ Ǎ

̙

Ǎ Ǎ Ǎ Ǎ

2018 Ǎ 98.55%Ǎ

1.45%Ǎ 9,565.95 Ǎ 25,000

Ǎ - ̘ ̘ Ǎ

̙

R134aǍ ǉOzone depletion potential, ODPǊ Ǎ

̙ R600a R134a Ǎ

̙



8.3 

Ǎ Ǎ

Ǎ ̙

Ǎ ̙ Ǎ

Ǎ Ǎ

̙

ǉeMMC / SD / PD / SATAǊ ǉ WEEE ̘

RoHS ̘ ChinaRoHS ̘ REACH- SVHC ǊǍ 90%

Ǎ 10% ̙ 2018

̘ Ǎ

Ǎ ̙

2014 2015 2016 2017 2018

144 3% 124 3% 138 2% 129 2% 138 1%

4,551 97% 3,747 97% 5,884 98% 7,644 98% 9,427 99%

ǉ
CO2e / Ǌ

4,695 3,871 6,022 7,773 9,566

2018 2017 ̘ ̘

88 89

( )

2014 2015 2016 2017 2018

13.55 16.07 14.19 12.94 16.70

0.12 0.12 0.11 0.10 0.01

0.39 0.48 0.42 0.38 0.00

14.06 16.67 14.72 13.42 17.32

: CO2e /

̃
̃

2014 2015 2016 2017 2018

9,427



ħG5 
Sony GP
Sony OEM GP
Halogen Free
RoHS, WEEE, REACH

ħG4 
Sony GP
Sony OEM GP
RoHS, WEEE, REACH

ħG3 
Halogen Free
RoHS, WEEE, REACH

ħG2 
RoHS, WEEE, REACH

Sony 

¸

¸ Sony

¸ ̣ ̤

DEVSLP

SATASSD DEVSLPǉ DeviceSleepǊ Ǎ SATA

Ǎ Ǎ Ǎ SSD

5 ǜ 60 ~70 ̙

TLC

TLC( Triple-LevelCell, ) 1 3

Ǎ Ǎ Ǎ ̙ Ǎ NAND

Flash Ǎ Ǎ ̙

Halogen Free Restriction of Hazardous
Substances

Registration, Evaluation, Authorization 
andRestriction of Chemicals

̘

Waste Electrical andElectronic 
Equipment

90 91



8.4 

̣ ̤
90%

̣RoHS̤

̣CE̤
90%

̣WEEE̤
90%

92

Ǎ Ǎ

Ǎ ̘ WEEE RoHS

Ǎ Ǎ ̙

2018 124 ̣ ̤̙ Ǎ

ǉPrinted circuit boardǍPCBǊ Ǎ

2018 36 ̙

277 ̣ ̤Ǎ RBA

Ǎ ̙

36 124 227 

Ǎ 81.3%Ǎ

Ǎ ̙ ̘ ̘ ̘

̘ ( CSR) Ǎ Ǎ

Ǎ ̙

Ǜ ̣ ̤

11 4.12%

81.3%

45 16.85%

21 7.87%

35 13.11%

105 39.33%

2 0.75%

18.7%

6 2.25%

26 9.74%

4 1.50%

12 4.49%

267 100%

93



2018 100% Ǎ ̙

̘ Ǎ Ǎ Ǎ

̙ ǜ

̙ Ǎ ̣ ̤̘̣ ̤̘̣

ǉRoHSǊ̤Ǎ ̙

94

¸

¸

¸

¸

¸

¸

¸

¸

¸

¸

¸ ( CMRT)

¸

¸ ISO9001 ISO14001

¸ ( CSR)

¸

( RBA)

¸ RBA

2018

A B C D

5 6 0 0

44 1 0 0

21 0 0 0

32 3 0 0

102 3 0 0

204 13 0 0

1 1 0 0

5 1 0 0

26 0 0 0

4 0 0 0

12 0 0 0

48 2 0 0

1 ̣ ̤Ǜ ǜ 227

2
̣ ̤Ǜ ǜ

124 ǜ 100% ̙

3
̣ ̤Ǜ ̘

ǜ 36

4
̣ RBA ̤: ̘

̘ ǜ 11

5
̣ ̤Ǜ ǜ
100% ̙

6
̣ ( CMRT) ̤Ǜ ( CFSI)Ǜ ̘ ̘ ̘

ǜ ̘ PCB̘ ǜǜ 100% ̙

A 80 Ǎ

B 70 ~ 79
Ǎ

C 60 ~ 69

D 59
Ǎ Ǎ Ǎ

95



̘ ̘ Ǎ

Ǎ ̙

ǉGreenProductManagement,ezGPMǊ Ǎ

Ǎ Ǎ

̘ Ǎ ̙

ǉ Ǌ 137 ǉ 15 Ǎ 122 Ǌ̙

1

2

Ǜ ̘MCDǉMaterial Composition Data, Ǌ̘

SDSǉSafety Data Sheet, Ǌ Ǎ Ǎ

3
ǉ 1 ǊǍ Ǎ

4 ISO 

96 97

91 

47 

44.75

182.75

49.79%

25.72%

24.49%



Ǎ ̙

Ǎ Ǎ Ǎ

̙ Ǎ Ǎ

Ǎ ̙

Ǎ

Ǎ Ǎ Ǎ

Ǎ Ǎ

̙

Ǎ Ǎ Ǎ

Ǎ

̘ ̘ ̙ Ǎ

̘ ̘ Ǎ Ǎ

̙

2018 /

9

9.1

6,702,498

8,489,444

( )

̘ ̘ ̘

Χ

̘
4,495

̘ Χ 1,807

̘ ̘

̘ ̘ ̘

̘ ̘

Χ

7,673

̘ 500

̘ Χ 716

9.

9.1 

9.2 

9.3 

98 99



9.2

Ǎ ̘ ̘ Ǎ

Ǎ ( ̘ )̙ Ǎ ̣

̤Ǎ Ǎ ̙

2011 -2018 

No

1 15 ̘ ̘ ̘

2 0ȟ 6

3 0

4 0ȟ 60 Ǎ

5 ( ) 15 64 Ǎ

6

7 /

8 / / /

9 ̘

10

11

Ǎ ̙ Ǎ Ǎ

Ǎ Ǎ ǂ Ǎ

Ǎ ǂ

Ǎ 200 ǜ Ǎ ̙ Ǎ

Ǎ Ạ̌ ̘ ̘ Ǎ

ǂ̤ ǂ

Ǎ ̙ 100 Ǎ Ǡǉ Ǌ Ǎ

Ǎ ̙ Ǎ

ǜ Ǎ Ǎ ̙ Ǎ

̣ ̤Ǎ ̣ ̤ ǂ

Ǎ ̣ ̤Ǎ ǂ

Ǎ Ǎ Ǎ ǂ

Ǜ ňCEO ŀ Ǎ ǂ

100 101


