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Two Month’s Trends of COVID-19 Tests in the Republic of

Korea

Confirmed Rate
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O Confirmed Rate(%) [l Testing [l Negative Acc. ([l Confirmed Acc.

<Rep. of Korea COVID-19 Test Status>

* The accumulated number of completed COVID-19 tests is counted as 519,526 and
15,026 cases are in progressing in 14t of April.

= The highest confirmed rate of 5.7% is occurred in 1%t of March and decreased to 2.0% in

14 of April.
Source: KCDC Data, Retrieved on 2020-04-15 00:00 from hitps://coronaboard kr/,
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Semiconductor design by Al Q Learning

: PDN with optimal decap design
. Initial PDN
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< PDN self impedance with optimal decoupling capacitor design >

= PDN self impedance with optimal decap design satisfied the predefined target impedance.
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Technology Innovation for Artificial Intelligence
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Cryogenic Memory in Quantum Computing

_____________ ; - | Low density metal

Interconnects
(Cryo-CMOS)
Control Processor
Josephson Junction Logic
( P gic) High Density
Superconducting

Quantum Substrate Crnfro:\Wives

(Superconducting Qubit)

< Cryogenic Memory in Quantum Computing >

= Cryogenic memory interconnects classic computing and control processor for quantum computing.

= Rambus and Microsoft have announced a collaborative effort to investigate the cryogenic memory
systems placed at 77K temperature for quantum computers.

Ref) Swamit 8. Tannu et al, “Cryogenic-DRAM based Memory System for Scalabie
Quantum Computers: A Feasibiity Study" 2017 Association for Computing Machinery

Ref] https. fiwww.rambus. co lutions/cryogenic-memory’
TERA KI_\E'I_'_ TeraByte | ion and P Lat y 24
Big Data/s : Technical Challenges

Big da

< Big data and Big data/s >

= Big data stands for total amount of data(bytes)

* Big data/s stands for how well data is transmitted and received(bytes/s)

!ﬂ‘ TERA mu!g:!:_ TeraByte | ion and P Lat ¥
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25 e B
» 2AZE AT AW O|A X

= SiN & A0l 8%

= FTH (Fiber to the Home)
- 3 ZAFH UESZA

« 2|0/HI Mol S4Y

m TERA

wiiz
LR

KAIST

9ICIOIE HIESA

(2 levels- 0 or 1)

<PAM2-NRZ>

m TERA

PAM2-NRZ and PAM4 Signaling

KAIST

00

(4 levels - 00 or 01 or 10 or 11)

<PAM4>

TeraByte | cti

- By programing two bits per single signal, PAM4 allows twice much data transmission
than conventional PAM2-NRZ at the same rate.

and Py Laboratory
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5GUERZAS 24

t ouwzaao ! CIXKIE AlCH L ozms Al
""" 1984 1 1996 2003 2011
ORI EY) i'
»
e =M ST SEIDICIH AA|I2E SO A
' : ' sS4, 20 & E10) ¢l of
! 629ms
: A, >
| 2.6(3Hz//:/ 20Gbps
; 2.1GHz gl : <HO HOIH BE5E >
| A8GHz v T 2
E 0,,_“..4._k_._..v..v_---~--—--"—"‘.::::’
: 212ms B |
i 144Mbps __—a_ "
: 153.6Kbps e
14.4Kbps 100-10ms Sine < CIOIE KetAl2t >
1G 2G 3G 4G 5G -
m EHBAEINSHAS(AAAIZY, UL EREN SRS EENANEER(F 04, HEEE)
£H2 KAIST
TERA KA'ST TeraByte | ction and P: Laboratory

Application Scenarios for 5G Technology

Enhanced Mobile Broadband

(eMBB)
10 Gbps
F Py
Smart S:’..-I - :Ir:““”‘“h.l V,d
{ wmn &\ 3D Video
EY Refvigerator
Smar[t Home Ultra High Definition Screen

Cloud Storage/Computing

+ SmartBuilding - \ Augmented Reality

: @, @ \ Industry Automation

Internet of Things &% \ Self Driving Car

(loT)
Massive Machine Type Ultra Reliable and Low Latency
Communications (mMTC) Communications (URLLC)
1 million/km? 1ms

< Application scenarios categorized by characteristics of 5G technology >

Ref) HongxunHui, “5G network-based Internet of Things for demand response in
T E RA smart grid: A survey on application potentiai”, 2018 29
I SrdFaskape Lascaty = =
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Problems by Series process of Von-Neumann structure

Series process : CPU - Data Bus — Memory

CPU Memory
Control Unit

@ @ Fetch

Calculation @Decode

BUS RAM
Control

ALU @ Store

@ Execute

CPU Clock (GHz) — Repeat of order cycle

» Series calculation and Fast clock cycle cause High Power Consumption

!@‘ TERA KA'ST TeraByte | ction and P: Laboratory
l o i red Prsia g Ladoratary 32
Dominant Off-chip Power Consumptions

Normalized Energy Cost

Off-chip | On-chip ALU 1x (Reference)

1x

RF - ALU

ALU

200x

* ALU

Ref) Y-H Chen et al,“Eyeriss: A Spatial Architecture for Energy-Efficient Dataflow
for Convolutional Neural Networks”, ISCA, 2016.
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PNM / PIM ZACE g7 30|, X|FHQ &2 3ICIM2E EH o &

PNM PIM CIM
= Memory Die2t ¢4t Core DieZt = Memory Die®} ¢4t Core Die7t = Memory Cell A 0jf
6hLt2| Package® 7% &tLte| Die2 T3 ME 7)sa gk 7ls 7o
™y
DRAM
o
Core .
|
DRAM CIM Cell

W

DA 0g ¢
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M+L
|__DRAM + Logic

3D X-ray
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HBM Interposer Design: Cross-sectional View

HBM  Tsv HBM
oRal [T ], -vBume R
oran [[T] [ [T1Tbrav
oral [T Processor [T Tbram
|DRAM [ || [ || B Control onrorer | | [ ] [ brawm
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\ﬁr — S =
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coupling capacitor

Silicon Interposer

Embedded CTOFC‘M-
; 5 .
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Il

A E H00Ie EdE =It O

180 175 ZB

HE T 27%% & s
(2018 ~ 2025)

103 ZB
80
60 52 ZB
40 33 ZB I
i il l
o = m m H W . .

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025
CIOIH 24 A

HOIE 21 (ZB)
=

= X: IDC Data Age 2025

* Preliminary result of our approach

South Korea

# confirmed (/day) # infected (/day)
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Potential Contribution of Artificial Intelligence

What Al/ML can help for
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XHEE 1. Virtual Reality, Augmented Reality =

XHEZ 1
Virtual Reality, Augmented Reality
 e00 |

MEtistu HI|EES

=13

=

i

byoungho@snu.ac.kr
2020. 8. 24.

Optical Engineering and Quantum Electronics Lab,
Q Electric 1d Computer Engineering
. Seoul National University, Republic of Korea
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AR/VR 7|7| 74 24
gt nE
(B4 H3)

< AR?|7| — Microsoft HoloLens>

erje

< VR?|?| — HTC VIVE>

B. C. Kress and W. J. Cummings, 51D Int. Symp. 48, 127 (2017).
https://www.vive.com

HD 16:9 Light Engine

MM (B EBE 885)
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pbi
K | -r!

- University of Arizona




XI™MEZ 1. Virtual Reality, Augmented Reality =

AR/VR ¥#% 7|= - Foveated Rendering

Fovea ¥Y

- NVIDIA

A. Patney et al., ACM Trans. Graph. 35(6), 179 (2016).
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XHEE 2. Brain Computer Interface ®

XHEE 2
Brain Computer Interface
 e00 |
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XHEE 2. Brain Computer Interface ®

03] EFQI Ol H-D|H QIEHOIA Il

Non-_
invasive

on skin
(Facebook)
on brain

Less-
Invasive

Epidural/
PSS Subdural

Fully-
Invasive

Penetrating probe
(Neuralink) into brain

Nano Lékt. 19, 2741 (2019)
Adv. Maller. 26, 1846 (2014)
G. Sch. i i

N

0. of cells)

5‘ . --- EEG
Easy and safe

Scalp
Limited resolution
Soft Limited frequency
tissue range
- ECoG
* Higher resolution

i Possible risk
¢ Unknown long-term
+  stability

.. Spikes and LFPs
Highest resolution
Possible risk
Unknown long-term
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e
5-300 v
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e
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EEG ”J‘f W m
ECoG W "‘awm‘"ﬂ

<200 Hz
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e

AE-IIH =& A

o=,
=

(2013)

Lancet 381, 557 (2013)
Video Source: University of Pittsburgh Medical Center
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Spinal Cord Injury
by EPFL

Intracortical
microelectrode array Lesion

Painted
markers

Nature 539, 284 (2016)

& 20l &= Probes

Utah Array

Amplified MRI

J. Neural Eng. 12, 011001 (2015) Magn. Reson. Med. 75, 2245 (2016)




XHEE 2. Brain Computer Interface ®
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Feedback

BCl System

Predictions

EEG Signal Feature
Acquisition Preprocessing Extraction

Pattern
Classification

Amplified and Digitized
signals

* Information reconstruction:
Al software and Al chips (Z#

Preprocessed
signals

Feature
vector

Int. J. Psychophysiol. 91, 36 (2014)

* “Less noisy” EEG data set:
E{, ZZ}) Novel soft neural interface (2=, 3H4)
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AN™HEE 3
Smart Healthcare

AKX} AHASHH AT,
Smart Healthcare.
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< SZY BAHOIF AIE AR ©49) : Mil. USD

HHO|F A
HY-HOI2  eEIDI xigt x =
o dcals&  Medcal Ox|EgA sl |
Biotechnology) Devicel
Industry)
20144 1,030,000 303,000 26,000 53,300 63,900 1,476,200
201544 1,105,000 317,000 27,400 58,100 68,400 1,575,900
20164 1,158,460 330,000 28,700 61,590 73,400 1,652,150
20174 1,195,170 370,800 29,400 65,280 107,960 1,768,610
2018 1,246,390 391,440 30,400 71,900 132,970 1,873,100
2019 1,271,510 413,940 31,770 75,200 149,510 1,941,930
2020 1,334,020 437,860 32,780 78,700 162,150 2,045,510
2014-2015 7.28 4.62 5.38 9.01 7.04 6.75
2015-2016 4.84 4.10 4.74 6.01 7.31 4.84
CAGR 2016-2017 3.17 12.36 2.44 5.99 47.08 7.05
(%) 2017~2018 4.29 5.57 3.40 10.14 23.17 5.91
2018-2019 2.02 5.75 4.51 4.59 12.44 3.67
2019-2020 4.92 5.78 3.18 4.65 8.45 5.33
2014-2020 4.40 6.33 3.94 6.71 16.79 5.59

X2 : Global Outlook of the Healthcare Industry, Frost & Sullivan(Z}HS), MY JHAM
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ALE: Progressions 2018, Life Sciences 4.0: Securing Value Through Data Driven Platiorms, Ernst & Young (2018), Moditied by KIET
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