
  
This presentation has been prepared by Samsung Electronics Co., Ltd. (the "Company"). It does not purport to contain all the information that a prospective investor may require in 
connection with any potential investment in the Company. You should not treat the contents of this presentation, or any information provided in connection with it, as financial advice, 
financial product advice or advice relating to legal, taxation or investment matters. 
  
No representation or warranty (whether express or implied) is made by the Company or any of its officers, advisers, agents or employees as to the accuracy, completeness or reasonableness 
of the information, statements, opinions or matters (express or implied) arising out of, contained in or derived from this presentation or provided in connection with it, or any omission from 
this presentation, nor as to the attainability of any estimates, forecasts or projections set out in this presentation. 
  
This presentation is provided expressly on the basis that you will carry out your own independent inquiries into the matters contained in the presentation and make your own independent 
decisions about the affairs, financial position or prospects of the Company. The Company reserves the right to update, amend or supplement the information at any time in its absolute 
discretion (without incurring any obligation to do so). 
Neither the Company, nor its related bodies corporate, officers, their advisers, agents and employees accept any responsibility or liability to you or to any other person or entity arising out of 
this presentation including pursuant to the general law (whether for negligence, under statute or otherwise). Any such responsibility or liability is, to the maximum extent permitted by law, 
expressly disclaimed and excluded. Nothing in this material should be construed as either an offer to sell or a solicitation of an offer to buy or sell securities. It does not include all available 
information and should not be used in isolation as a basis to invest in the Company. 
  
Future Matters 
This presentation contains reference to certain intentions, expectations, future plans, strategy and prospects of the Company. Those intentions, expectations, future plans, strategy and 
prospects may or may not be achieved. They are based on certain assumptions, which may not be met or on which views may differ and may be affected by known and unknown risks. The 
performance and operations of the Company may be influenced by a number of factors, many of which are outside the control of the Company. No representation or warranty, express or 
implied, is made by the Company, or any of its directors, officers, employees, advisers or agents that any intentions, expectations or plans will be achieved either totally or partially or that 
any particular rate of return will be achieved. 
Given the risks and uncertainties may cause the Company's actual future results, performance or achievements to be materially different from those expected, planned or intended, 
recipients should not place undue reliance on these intentions, expectations, future plans, strategy and prospects. The Company does not warrant or represent that the actual results, 
performance or achievements will be as expected, planned or intended. 
  
US Disclosure 
This document does not constitute any part of any offer to sell, or the solicitation of any offer to buy, any securities in the United States or to, or for the account or benefit of any "US person" 
as defined in Regulation S under the US Securities Act of 1993 ("Securities Act"). The Company's shares have not been, and will not be, registered under the Securities Act or the securities 
laws of any state or other jurisdiction of the United States, and may not be offered or sold in the United States or to any US person without being so registered or pursuant to an exemption 
from registration including an exemption for qualified institutional buyers. 
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FINANCIAL HIGHLIGHTS 

Exynos SOCs for Premium and  
Volume Zone Smartphones 

At the Heart of Mobile Innovation 

1/3 

4.6 

Global Smartphones  
Used ISOCELL Image Sensors 

Out of 10 Chinese Smartphones  
Used ISOCELL Image Sensors 

2011 2017 2014 
4.6 Out of 10 Global Mobile Displays 

Used System LSI’s Driver ICs 

Key Image Sensor for High Resolution  
Single/Dual Mobile Cameras 

Core Display Driver IC for OLED Displays 
of Rigid, Flexible and Full-front Types 

2X 
Revenue Growth 



Business Portfolio 

Exynos Processor 

Modem/RF/Connectivity 

NFC/eSE 

Fingerprint Sensor 

ISOCELL  

CMOS Image Sensor 

Power  

Management IC 

Mobile DDI 

Touch Controller 

SIM/eSIM 

Banking/ID 

Consumer Devices   Communication Devices   Internet of Things   Automotive 



EXYNOS PROCESSOR 

Path of the Innovation 

Exynos Modem 
300/303 

14nm 10nm 20nm 28nm 32nm 

2015 
Exynos  7420 

2016 
Exynos  8890 

2014 
Exynos  5430 

2013 
Exynos  5410 

2011 
Exynos  4412 

2017 
Exynos 8895 

2018 
Exynos 9810 

HKMG  Process 3D  FinFET 
Custom CPU 
LTE-A 600Mbps,  
3CA 

3rd G. Custom CPU 
Intelligence with DL 
Gigabit LTE Modem 
LTE-A Pro 1.2Gbps 

Exynos 7872 

Supports 6-mode 
Including CDMA  

LTE-A 300Mbps 
Carrier Aggregation 

2009 
CMC220 
World 1st 
Commercial LTE 

Exynos Modem 
333 
LTE-A 450Mbps 
3CA 

2nd G. Custom CPU 
Gigabit LTE Modem 
LTE-A Pro 1Gbps, 5CA 

Exynos 9610 

Vision Image 
Processing with NN 



ISOCELL IMAGE SENSOR 

0.9um 24Mega Pixel 
Small but High Resolution Sensor 

Sub-micron Small Pixel 

960 frame Super Slow Motion 
with Integrated LPDDR4 

3-stack Fast Readout Sensor 

Total Solution for Out-focus, Low Light Shooting 

Dual Camera Solution 

Tetracell – Remosaic Technology 
Clear and Bright Images Any Time 

Hybrid Pixel Conversion 

Technologies that Redefine Mobile Camera 
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TECHNOLOGIES FOR THE NEXT 

5G Network Smart Mobility AI / Deep Learning 

4K/8K 

Machine Intelligence 

on Various Devices 

High Speed, Low Latency, 

Massive Number of Connections 

Autonomous Driving 

Cars, Drones and more 



INTELLIGENCE ON THE DEVICES 

Human-like Processing with NPU 

NPU 
Cognitive 

Computing 

GPU 
Parallel 

Computing 

CPU 
Serial 

Computing 

490 
GFLOPS 

21 

4 

27 

14 

47 

17 

120 

1,600 
GFLOPS 

Human Brain 1,000,000 GFLOPS 

630x 

2018 

3,200 
GFLOPS 

AI/Deep Learning for Wide Industries 

Technologies 

Intelligent Image Processing 

Face/Voice Recognition 

Natural Language Processing 

Personal Assistance 

Pedestrian/Object 
Detection & Recognition 

Autonomous Operation 
based on Deep Learning 

Realized by Semiconductor Technologies 

Huge Data Processing 

High Speed, Low Latency 

Low Power Consumption 

Optimized Learning Algorithm 

High Resolution Sensors 

Requirement 



5G NETWORK 

The Mass Connected Era 
Inspires creativity to all connected dots 

2018 

3GPP 5G NR Phase 1 
Standard Release 

2019 

Commercial Device 
&  Service Release 

2020 

5G NR  
Commercialization 

Enhanced Mobile Broadband 

Ultra Reliable & Low Latency 

Massive Machine Type Communication 

Mobile Data Traffic 급속한 확대 : VR/AR, Connected Car, 자율주행 자동차, 동영상 소비 확대, 대규모 사물 인터넷 
 주파수 대역 확대 : Sub-6GHz & mmWave  주파수 규제에서 허용하는 대역과 스펙트럼 최대로 활용 
 초고속 통신 : 최대 20Gbps 속도 제공 
 대용량 : 100배 이상 향상된 트래픽 용량과 네트워크 효율성 제공 
 저지연 : 1ms의 low latency로 의료시스템,자율주행과 같은 mission-critical service를 가능케 함 
 
 
mmWAVE -> mmWave 
High Speed : Max.20Gbps / Low Latency : 1ms  High Gapacity : Wide Bandwidth & Sub-6GHz/mmWave 확장된 주파수대역 
 
2019년 5G NR 서비스 조기 제공을 위해 NSA부터 시작 
● NSA (Non-Standalone) 5G NR은 기존의 LTE 무선 및 핵심망을 단말기 이동성 관리와 커버리지를 위한 주축망으로 활용하면서 
         여기에 5G 무선망을 추가하는 것입니다. 이것은 2019년 초반에 구축되는5G 망 구성 형태로 3GPP에서는  
         NSA 5G NR 구축 시나리오 옵션 3이라고 부릅니다. 
● SA (Standalone) 개념은 5G NR 독자적인 사용자 및 제어 플레인 기능을 포함하며 3GPP에서 진행하는 5G 차세대 핵심망 구조 
         (5G NGC)를 활용합니다. SA 5G NR 기술 규격은 3GPP Release 15의 일부로 2018년 6월 완성 예정입니다 

5G 

2017 Total 7.8B mobile subscription : LTE 2.6,WCDMA 2.5. GSM/EDGE 2.5, CDMA 0.2 
 

2023 Total 9.14B : 5G 1, LTE 5.5,WCDMA 1.9, GSM/EDGE 0.7 

5G  

1 billion 

LTE 

WCDMA 

GSM/ 

EDGE 

5G Mobile Subscriptions to 

 Reach 1 Billion by 2023 
( Ericsson Mobility Report, Nov.2017) 

LTE 

WCDMA 

GSM/ 

EDGE 

CDMA 

2017 
7.8 billion 

2023 
9.1 billion 



AUTONOMOUS MOBILITY 

Powerful Processing 

ADAS Level 2 

390 640 820 
2,140 

3,020 

5,920 

10,250 

13,120 

16,810 

2017 ... 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Level 3 Autonomous Vehicles 
on the Road from 2021 

Level 0-2 

Level 3 

Level 4 

Level 5 

Partial Automation for Specific Situation 

Conditional Automation 

Defined Use-Cases 

Driverless 

(Experts interview, BCG analysis) 

Autonomous Vehicle Market 
(K units) 

ADAS Level 5 
Simple Driving Support Autonomous Driving 

< 10TOPS 100TOPS+ 

Low Latency with 5G Connection 

4G LTE 5G NR 

< 50ms 1ms 

Higher Level Security 

Biometric Authentication and Data Encryption 

Systems and Supply Chain Data Protection 

The Future Mobility is Near 



AUTONOMOUS MOBILITY 

Cameras, Displays and Security Systems  

for the Future Autonomous Mobility 

Control 

Control Control 

Control 

Rear 
Entertainment 
Systems 

Side 
eMirror 

Side 
eMirror 

System 
Control 

Center 
 Control 

Sub IVI 

Center 
 IVI 

Rear 
View 

Mirror 

HUD 
Cluster 

Viewing 
Camera 

Viewing 
Camera 

Rear View 
Camera 

Front View 
Camera 

Front Sensing 
Camera 

Driver 
Monitoring 

Cameras for 
ADAS/Autonomous Driving 

Displays and Security Systems for  
Driving, System Control and In-vehicle Entertainment 

ADAS System 

Device Authentication 
System Attack Protection 
Data Security 

In-vehicle Systems 

Data Protection 
Driver Authentication 

Supply Chain 

Copy Protection 
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STRATEGY FOR GROWTH 

Innovation to Bring Ideas to Life 

Technical 
Leadership 

Total 
Solution 

Leading 
Market 

Advanced Technologies 

for Components & Platform 

Integrated and 

Extended Portfolio 

Collaboration 

with Ecosystem 

Hardware Software 

R&D Investment 

Leading-edge Process 
Close Partnership 

Reference Platform 

System Design 

Future Market &  

Technical Research 



TOTAL SOLUTION PROVIDER 

Samsung’s advanced component 
solutions for mobile innovation 

ISOCELL Bright 
ISOCELL Slim 

ISOCELL Fast 
ISOCELL Dual 

Iris Recognition 

NFC 

Front Camera 

Main Camera 

Exynos SOC 

OLED Display Driver IC 

Touch Controller 

Envelope Tracker 

Power Management IC 



EXYNOS FOR DEVICE INTELLIGENCE 

Vision Image Processing 
Enhanced Low Light Sensitivity 
De-hazing / Super Resolution 
Single Image Bokeh / Depth Sensing 

IoT with Machine Learning 

Autonomous Driving 
Pedestrian/Object Recognition 
Navigation, Driving Control 

Augmented Reality 
Mixed Reality 

Detection and Recognition 
Objects/Face/Voice 
Humans and Animals 

Brainy Unit that Makes a Difference 

Low Power High Performance for High quality Vision/Image Processing 
Enhanced DSP + NN  engine for Various Applications 

214 Gops DSP + 614 MAC Gops NN engine 
 

DSRL like performance Real time Dual Camera Support 
SDoF(bokeh) with depth mapping 
Low light Shot 

 
 

Real than reality NN based algorithms 
Super resolution 
De-hazings 
Enhanced Face Detection 

NNE DSP GPU CPU 

* NNE (Neural Network Engine) 

High Performance,  
Low Power Processing 

Flexible and Scalable 
Architecture 

Enhance DSP +Programmable NNE 

Thinking 

CPU/GPU/NPU 

Privacy 

Security Solution 

Perception 

Image Sensor 

Communication 

Modem/Connectivity 

Android NN API, 
Caffe2, Tensorflow-lite 



EXYNOS FOR 5G ERA 

Networking 
Companies 

Mobile 
Operators 

Device 
Manufacturers 

C-V2X 

4G 
3G/2G 

Compatibility Legacy RATs 

3GPP 5G NR 
Standard 

Global Bands 

Sub-6GHz 
mmWave 

Interoperability Test 

Interoperability Test 

Commercial Device 
Development 

Making 5G NR a Reality 

* C-V2X (Cellular Vehicle-to-Everything), RAT (Radio Access Technologies) 



* WDR (Wide Dynamic Range), LLS (Low Light Shooting) 

MOBILE CAMERA SOLUTIONS 

Image Sensors Capturing Moments  
Anytime and Anywhere through  
Unique Pixel Technologies 

Sub-micron 
Small Pixel 

Slim Fast Bright Dual 

Tetracell 

Smart WDR 
DUAL PIXEL 

Fast Readout Sensor 

Dual Camera Solutions 

for Zoom, Depth Sensing, LLS 



PROCESS / SERVICE COMPETENCY 

ISOCELL Pixel Technology 

Advanced Node 

Design Service 

Superior Image Quality with Small Pixel 
Unique Pixel Technologies 

28nm based Image Sensors 

Hardware and Software Integrated Solution 
Custom Sensor Design  

Stunning Mobile Images with ISOCELL 



ADAS 
Exynos Processor / NPU  

Security IC 

Infotainment  
Exynos Processor / DDI / Touch 
IC / Security IC PMIC  

eMirror 
Image Sensor 

DDI / PMIC 

Surround / Rear 
View Camera 
Image Sensor / DVS 

Steering Wheel 

Fingerprint Sensor 
Iris Sensor / PMIC 

Front Sensing 
Driver Monitoring 
NPU / Image Sensor / DVS 

Key Fob 
Security IC 
Fingerprint Sensor 

SOLUTION FOR MOBILITY 

ExynosAuto 
Processors and NPUs for IVI, Cluster, ADAS System 

Modems for Telematics System 

ISOCELL 
High Sensitive and High Resolution Image Sensors  

with Embedded Security 

Security 
Safe and Reliable Security Solutions for 

Automotive Systems and Personal Information 

Transforming the Driving Experience with IC Technologies 
ADAS, Infotainment System, Telematics and Autonomous Driving Solutions 

* C-V2X : Cellular Vehicle-to-Everything 

Display 
Display Driver ICs,  Touch Controllers 



SOLUTION FOR IOT 

ISOCELL 

Image Sensor Solution for Sensing and Recognition 

Dynamic Vision Sensor 

Exynos i 

IoT Processors with On-chip Security Solution 

and Connectivity 

Security 

NFCs, Secure Elements for Data Protection of IoT Systems 

Secure Storage of Key & Credentials, Authentication  

and Crypto Operation 

IoT Platforms with Enhanced Performance and Security 

* PUF : Physically Unclonable Functions 

Exynos i T200 
WiFi Integrated IoT Processors 

On-chip Security  Sub-System and PUF 

Secure Element 
Embedded Crypto Engine and  

Hacking Protection Circuit with Security Software 

Enhanced 
Security 

Enhanced 
Security 



Possibilities Beyond Components 

Integrated 
Solutions 

Silicon 
Technologies 

Samsung System LSI 
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KEY TAKEAWAYS 

 Samsung has maintained the position as a key supplier of mobile processors, 
image sensors and display driver ICs.   

 Innovations in semiconductor technologies will be the key driver in various new 
applications that adopts AI/Deep Learning, 5G NR network, and smart mobility.  

 Samsung System LSI is a provider of integrated total solution for mobile. On top 
of that, System LSI is now on the path to be a key player for 5G and autonomous 
mobility, and is investing for future device intelligence.   



Follow System LSI 

www.samsung.com/Exynos 

www.facebook.com/SamsungExynos 

www.twitter.com/SamsungExynos 

www.weibo.com/SamsungExynos 
www.weibo.com/SamsungISOCELL 

www.instagram.com/SamsungExynos 

www.samsung.com/semiconductor 

WeChat - ISOCELL 

www.youtube.com/SamsungExynos 
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Service Operation Technology 

Samsung Foundry 

The Most Trusted Foundry 
providing creative solutions for customers' innovation needs 

Started as a new business unit in 2017 for better customer support 

29 



Business Milestones 

30 

Business 
Start 

HKMG 
Mass  

Production 

FinFET 
Mass  

Production 

10nm 
Mass 

Production 

New 
Business 

Unit 

Foundry 1st Foundry 1st Industry 1st 

S1-Line Construction S2-Line Ramp up 8-inch Business Start 

S3-Line 
Ramp up 

14LPE 

* High-K Metal Gate 
EUV Line 

Construction 
Started 



Global Manufacturing Sites 

SESS (Test/Package) 

Suzhou, China 

Onyang, Korea 

Test/Package Center 

Austin, Texas, USA 

S2-Line  
(65nm~14nm) 

Advanced 300mm Fabs, Matured 200mm Fab, Test/Package Facilities 
 in 3 Locations in Korea and US                                                                         in Korea                                                                                                            in Korea and China  

Hwaseong, Korea 

S3-Line 
(10nm~)  

EUV Line 
(Under Construction) 

S1-Line 
(65nm~8nm)  

Giheung, Korea 

Line-6 
(180nm~65nm)  

31 
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Expected to grow more than 5% in 2018 

Foundry Market by Node 

2015 2016 2017 2018E

32/28nm 

65/45nm 

90nm↑ 

10nm↓ 

20/14nm 

Market Opportunities 

more than 

$63B 

(nm) 130 90 65 45 32/28 22/20 10/7 

22  
Companies 

16/14 

3 
Companies 

Now only 3 companies, including Samsung, provide leading-edge foundry services 

# of Foundry Providers by Node 
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1st Foundry Deployment 

32/28nm HKMG 

2015 2010 2016 

EUV 
7nm FinFET 

2018 

1st Foundry Deployment 

14nm FinFET 

1st Foundry Deployment 

10nm FinFET 
EUV 
4nm GAA 

* HKMG: High-K Metal Gate 

* GAA: Gate All Around 

FinFET Structure 

Samsung in Foundry Industry  

Samsung is ready to support a wide variety of customers and applications 

Firm Technology Leadership at Advanced Nodes 

$9.8B 

TSMC 

Samsung 

GF 

UMC 

SMIC 

Samsung is aiming to be a strong no. 2 player in the foundry market 

Company Revenue 2017 
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Advanced Technology 

7LPP 
6LPP 

5LPP 

4LPP 

Continuous Evolution to  
Provide Even More Benefits  
for a Long Lifetime 
 

- Multiple derivative performance and cost variations 
   for a  wide range of applications 

- Most competitive process nodes before full EUV adoption 

Competitive in Power and Performance, 

Scaling with EUV Lithography Technology 

Adopting New Architecture , GAA 

14LPE 
11LPP 

14LPP 14LPC 14LPU 

10LPE 10LPP 10LPU 
8LPP 

Area Reduction & Easy Migration 

Performance Boost 

Performance Boost 

Process Optimization 
Same Performance as LPP 

10nm BEOL Adoption 
Same Performance as LPU 

Performance Boost 

Performance Boost 

36 

Further Chip-Level Scaling 
through the ‘Smart Scaling’  

* Gate All Around 

Performance Improvement  
through Enhanced Gate Control 

Back-end Process Innovation 

1st EUV adoption 

* Extreme Ultraviolet 



Differentiated Platform, FD-SOI 

28/18FDS, Samsung's Differentiated Solution for IoT and Automotive 

  - RF : Supports 100GHz and mmWave 

  - eMRAM : Extremely small bitcell, superior write speed and endurance time 

● Available    ○ Under Development 

  

Matured  
Back-end Process 

Same Ground Rule  
with Same Back-end Process 

Performance  
Improvement 

14FinFET 

18FDS 

28Bulk 28FDS 

37 

Next Generation FDS Strategy FDS Technology Offering  



8-inch Value Added Offerings 

Expanding Portfolio from eFlash, Power, DDI, CIS to RF/IoT and Fingerprint Sensor 

  - Technologies extensively optimized through many years of product manufacturing 

Power Display Driver IC CMOS Image Sensor RF/IoT Fingerprint eFlash 

38 



Value Added Package Solutions 

Advanced Package Technology Drives System Level Performance Improvement 
by Enabling More Integration and Better Performance 

Application Fingerprint Sensor Mobile Server & Network 

Structure 

Features 

Fan-out type  
for Fingerprint Sensor 

Shorter sensing distance supporting  
higher sensitivity 

Fan-out type 
Package on Package 

For thinner chip 
and  better performance 

I-CubeTM  

HBM and interposer solutions  
addressing higher bandwidth needs 

Logic HBM 

Si Interposer 

DRAM 

AP 

* HBM : High Bandwidth Memory 

39 



Foundry One-Stop-Shop 

Offering Complete Turn-key Foundry Solution, Simplifying Customers' Supply Chain 

Flexible  
Design Service 

Design 

Efficient Supply Chain Management is Possible at Samsung  

Manufacturing Packaging Testing 

Assurance of 
Capacity and Quality 

Advanced 
Package Solution 

Fast TAT 
Test Infrastructure 

40 



Foundry Ecosystem 

41 

'SAFE', the Ecosystem that Samsung Foundry has Built with its Partners,  

is Always SAFE 

* Design Methodology 
* Electronic Design Automation 
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Key Takeaways 
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Maintain firm leadership in cutting-edge technology 

Provide various technology offerings and solutions to serve as a 
"one-stop-shop" 

Maintain state-of-the-art operations to satisfy customers' needs 

Provide best products and services to enable customers' success 



- Unrivaled process Technology 

- Customer-friendly 

   design infrastructure 

- Semiconductor 'One-stop-shop' 

Technology Operation Service 

- Flawless supply chain management 

- Unparalleled execution to deliver 

   our commitment 

- Highest level of visibility and 

   flexibility 

- Service beyond expectation 

- Deep knowledge and expertise to 

   solve customer challenges 

- Agile collaboration for customers' 

   success 
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Visit Samsung Foundry www.samsungfoundry.com 

LinkedIn - Samsung Foundry 


