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Al / Deep Learning 5G Network

Machine Intelligence High Speed, Low Latency,

on Various Devices Massive Number of Connections




-
w

INTELLI

N THE DEVICES
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Al/Deep Learning for Wide Industries

Realized by Semiconductor Technologies

Technologies Requirement

J—
Intelligent Image Processing Huge Data Processing

Face/Voice Recognition

%
. S C)fo) High Speed, Low Latency
Natural Language Processing
Personal Assistance § 2 W Low Power Consumption
)

Pedestrian/Object

Detection & Recognition W @ Optimized Learning Algorithm
DS Operatl.on E @ } High Resolution Sensors
based on Deep Learning

Cognitive
Computing

Parallel
Computing

Serial
Computing

Human-like Processing with NPU

L

490

GFLOPS 120

NPU &9 i
27

GPU [ 7
cru® g !

2018



SAMSUNG

The Mass Connected Era

Inspires creativity in all connected dots

2018 2019 2020

3GPP 5G NR Phase 1 Commercial Device 5G NR
Standard Release & Service Release Commercialization

»

Enhanced Mobile Broadband . c g4
Ultra Reliable & Low Latency 5G Mobile SUbSCTIptIOﬂS to

Massive Machine Type Communication Reach 1 Billion by 2023

(Ericsson Mobility Report, Nov.2017)
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OBILITY

AUTON(

The Future Mobility is Near

Autonomous Vehicle Market

Powerful Processing (lcunits)
Level 3 Autonomous
Wonsteweiz P> hoks Levels Vehicles 16,810
Simple Driving Support Autonomous Driving on the Road from 2021
=

Low Latency with 5G Connection ((( ))) 5,920
© (9 2,140 3,020

< 50ms 1ms
4G LTE > 5G NR 390 640 820

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

Higher Level Security

Biometric Authentication and Data Encryption
Systems and Supply Chain Data Protection

(Experts interview, BCG analysis)
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Cameras, Displays and Security Systems

for the Future Autonomous Mobility
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Cameras for
ADAS/Autonomous Driving

In-vehicle Systems

Data Protection
Driver Authentication ADAS System

Device Authentication
System Attack Protection
Data Security

Supply Chain

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



IT’S SM'H'E IT’S CONNECTED

SAMSUNG

Mobile

Almost 15 connected devices
per person on Earth by 2030!

- — %;‘T
pl j Wearable
- 14.4B

6.7B  SmartPhone -
6.6B PC * .
-
e 7.2B
0.5B
2002 2008 2014

% Source : Cisco Global Cloud Index (2016), HIS (2017)

loT / Al

125B
Connected
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= 8.58 World
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2020 2030
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SAMSUNG

PRESE.NT "FUTURE OF MIPI

" Present

: Where we are — Samsung’s contribution of MIPI interface

{| 68230848564

: Standard - Lower power by better utilization of wire

e

: Design Technique - Power integrity aware design

: Market - Expanding boundary of MIPI for RF interface
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MIPI PRES SAMSUNG 7LPP D/C COMBO
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7LPP MIPI D-PHY® Master 6.5Gbps Eye Diagram & CTS,
)
pe— . ” : . = KEYSIGHT 11 >
Run EED M oocsars Jrookets |~~~ [escH |@ 1] w T
=1y ! o]
7| @®ps2mv Jpov  |@»O 1
il TX Eye Diagram Test Report f
o T A
@ o
.l e Yy 1ag Overall Result: 2SS
kY : 259 mv | 73698746975
‘:“_ 3481 Wfms | 3264568
é‘ e — Test Configuration Details
% - rrem 172 MV Device Description | R03IDA53
2 Fixture Setup g i 1S
[ High Speed Data Rate(Mbps) 2
ez mv CTS Version 0 | 68230848564
zIn
Summary of Results
@ 0.0V CLoad 1
Test Statistics
. Infiniium SW Version 01. |
-86.2 mv Failed
Passzed Infiniium Model Number J
Total Infi m Serial Number i
=i -172 MV Application SW Version
Margin Thresholds Debug Mode Used =
-259 mv Warning| <2 % Compliance Limits =
Last Test Date ;
345 mv Pass Limits
-154 ps -123ps 925 ps -617 ps -308 ps 00s 308 ps 617 ps 925 ps 123ps 154 ps 1
-10.00 % <=
159 mV . 3 50 % -5.00 % <=V 5.00 %

am [Continuous. Ch 0.00000 1 % WALUE =0

RX Eye Diagram

Data to Clock Total Jitter [Continuous Data]

yata to Clock Deterministic Jitter [Continuous Datal
HS Data to Clock Random Jitter [Continuous Data]
2my gram [Continuous Data]
1.4.19 HS Clock S5C Modulation Rate [Continuous Cl
81.5 mV 0 1 1.4.19 HS CI c iation ntinuous Cle
1.4.19 HS Clock SSC Deviation (Min) [Continuous Clock]
162 mV 0 1 1415 lo C dfidt [Continuous Clock] | % [WALUE

1.4.20 Clock Lane HS Clock Period Jitter [SSC ON][Continuous Cl 2! ¥ -5.00 %
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MIPI PRES AMSUNG 7LPP D/C COMBO

M; KEYSIGHT
lpeaa i > ' : Test Report
Overall Result: [E5EE
Test Configuration Details - [ 73693746975
| 3264568

Device Description
Data Type gnal
LPEscapeMode ! ¥y
T3ProgSegMode
T3-PROGSEQ Sequence 0 J
HS Symbol Rate(Msps)
CTS Version vl
Test Statistics Test Session Details
Faile 0 Infil m SV Version
Passed| 16 Infi m Model Number
Total| 1 Infiniium Serial Number

)84856¢

Summary of Results

Application SW Version
Margin Thresholds Debug Mode Used
Warning 5% Compliance Limits MIPI C-PI Test Limit v1.1 (i
Last Test Date 118-10-11 uTc

¥

Data Diff VABC
Real-Time Eye
3.00892 MUI
143 Wfms

L

Actual Value Margin Pass Limits
y e Pass 1 0 % Pass/Fai

o 108 mv 1 18 3% VALUE < 300 mv
LT
R

”]umr

Y 1.2 -110 mv
amy

WVALUE

TH Jifferenti 0 ‘oD VALUE = -300 mv

53.9 mV

7 HS-TX Differential Voltages (VOD-CA-Strong1) (C) 283% WALUE < 300 mv

L

bkt Wiane
1Ty 1 7H fferential Vo ; ean] L WALUE
hirasaseresann i g
S AAAOAMALALA 2 7 H5-TX Differential Voltages (VOD-CA-WeakD) [Mean](C} VALUE
-162 mV 0 1 H fferential Voltages (VOD-1 0 [Mean]( WALUE
2.8 HS-TX Differential Voltage Mismatch (AVODMC) WVALUE
216 m 0 1 9 nstantaneous Ul (UINST_| WALUE
-429 ps -371ps -314 ps -257 ps -200 ps -143 ps -85.7 ps -286 ps 286 ps 85.7 ps 143 ps fs

.20 HS Delta Ul (&U1) [above 1Gsps] -420 m% 8% -5.00% Al 5.00 %
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MIPI PRES ' SU NG 7LPP D/C COMBO

| Configure HS Tests ~ | @ Test 2.3.1 Amplitude Tolerance Datz~ | - CHCN: )
=
]
8
]
=
o
3 pass 580 N/A N/A 95 390 390 390
X
& pass 160 N/A N/A 95 390 390 390
o pass 540 95 95 95 N/A 390 390
pass 160 95 95 o5 N/A 390 390
(CTS Test2.3.1) Amplitude Tolerance
Configure HS Tests v @Test2.3.2V_IDTHand V_IDTL Sens~ = G ©
?z: vCM “i';d i Min Spec
2 | Result Pass Tested e e
: S MVl oy DTLImY] VIDTHV IDTL [my]  VIDTH/V_IDTL [mv]
5 pass 250 160 135 80
:
Configure | i HS Tests v | @ Test 2.3.3 Jitter Tolerance Data0 v | ) @ @ FEE 0
=
8
-
3
F
a2 pass 310 310 310 310 310
g‘ pass 175 175
2

(CTS TestZ 3 3) Jltter Tolerance
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ARD - LOW POWER

(Power) Overhead by line coding

Line Coding Overhead

+ 8b10b .

. SAS4.0 -
> ¥ 128b130b (128b132b/128b150b )
< 20.00%
o PCle 4.0 * 6 1.54%
b SAS3.0
= ; ;
< . : MIPI M-PHY® v4.1
- USB3.0 USB 3.1 Gen2
0 . . PCle 3.0

PCle 2.0
2006 2008 2010 2012 2014 2016 2018 8b10b

YEAR

128b130b



SAMSUNG

FUTURE S ARD - LOW POWER

= 128/130b coding | i
: Well verified in protocol point of view P
: Advantageous in DC link with no DC-wandering § =
: Fits well with less channel loss = small dynamic range for RX mput S
: Homework - Full packet base command (ex. End of Burst), Unlpro-structUre—_

128/130b after Scrambling

128-bit Payload

2-bit

P(RL <5) > 90%

P(RL <16) > 99.99%

Probability

Run Length

Scrambled 130-bit
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'QUE Pl AWARENESS

= Plis a stepping stone for higher speed operation

Accurate Modeling for Early-stage PSI Estimation PSI Design Guidance for

* 3D model extraction & RTL-based current profile System-level Optimization

* Power budgeting

i e Decap guidance
L 0
[Interconnect] [1/0 Phy] [Channel] [Test Scenario]

Advanced Analysis Flow (Jitter, Link Simulation)

Power Noise Jitter Sen5|t|V|ty Power Induced Jitter e Simulation B essurement
IBIS-AMI model IBIS-AMI model o .
[Power Supply Induced Jitter] [DoE-based Full link Analysis]

[Electrical Validation]



SAMSUNG

FURTUR "~ RF INTERFACE

* Finding unified solutions for diverse RF interface between RF and baseband chips

o

' 4G LTE 5G
wif3) /’
802.11ac h h
802.11ax 700Mhz —2.7Ghz 6Ghz - 100Ghz

AP

More fragmented


https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwj_09PhlYzbAhWJwbwKHQm8D6QQjRx6BAgBEAU&url=https://www.alcampo.es/empresa/servicios/wifi-gratis&psig=AOvVaw1yX4RK7zyUbAPkencnf9Pe&ust=1526626683296414
https://www.google.com/url?sa=i&source=images&cd=&cad=rja&uact=8&ved=&url=https://openclipart.org/detail/294673/wifi&psig=AOvVaw1yX4RK7zyUbAPkencnf9Pe&ust=1526626683296414

SAMSUNG

KEY TAK

N -
E SMART WORLD (ﬁ CONNECTED BY MIPI
* Explosion in Smart Device « Smart devices are smarter by * MIPI’s roles are enabling more
connection mobile connection through
* Intelligence on Everything challenge

* Globally by DC and loT

* Finally by Personal/Mobile e Better wire utilization, power
devices integrity, unified spec for
between RF mobile chipsets



