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1H 2 He
1 &3 YL
Hydrogen Helium
1.00798 4.0026
3Li 4Be 9F 10
2 YFOL RYYSL ﬁu-;E? 3
Lithium Beryllium Neon
6.968 | 9.01218 | | 18.9984 | 20.1797
11Na | 12Mg 17Cl 18 Ar
3 FRIOL | RTFLHL B% k2 =P
Sodum Magnesium Chiorine Argon
229898 | 24.306 35452 | 39.948
19K | 20Ca | 21Sc | 22Ti 23V 24Cr | 25Mn | 26Fe | 27Co | 28Ni | 29Cu | 302Zn 35Br | 36Kr
4 HUHL DL | AHUTOL FHY N s04L £ % ERVS =uhrn ] e 2% uThy
Potassium Calcium Scandium Titanium Vanadium ‘Chromium Manganese Cobait Nickel Copper Zinc. Bromine Krypton

fron
39.0983 | 40078 | 44.9559 | 47.867 | 50.9415 | 51.9961 [ 54.938 55.845 | 58.9332 | 58.6934 | 63.546 65.38 79.904 | 83.798
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37Rb 38 Sr 39Y 40 Zr 41Nb | 42Mo | 43Tc | 44Ru | 45Rh | 46Pd | 47Ag | 48Cd
R
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Rubidum | Strontium Vitrium Zirconium | Niobium | Molybdenum | Technetium | Ruthenium |  Rhodum | Palladum Siiver Cadmium Indum Tin Antimony | Tellurium todine Xenon
85.4678 87.62 88.9058 | 91.224 | 92.9064 95.95 [99] 101.07 | 102.906 | 10642 | 107.868 | 112.414 | 114818 | 118.710 | 121.760 | 127.60 | 126.904 | 131.293
55Cs | 56 Ba 72Hf | 73Ta 4W 75Re | 76 Os 771Ir 78Pt | 79Au | 80Hg 81Tl 82Pb | 83Bi 84Po | 85At | 86 Rn
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Cesium Barium Hafnium Tantalum Tungsten Rhenium Osmium Iridum Platinum Gold Mercury Thallium Lead Bismuth Polonium Astatine Radon
132.905 | 137.327 17849 | 180948 | 18384 | 186.207 | 19023 | 192217 | 195084 | 196.967 | 200.592 | 204.384 207.2 208.980 [210] [210] [222)
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# | Lotrorum [ Coum | Prascodmium| Neodymum | Promethium | Samaum [ Ewogum | Gadobum | - Torbum | Dysprosium | - Holmium Erbium Thulium Yiterbiom | Lutetiom

138.905 | 140.116 | 140.908 | 144.242 | [145] | 150.36 | 151.964 | 157.25 | 158.925 | 162.500 | 164.930 | 167.259 | 168.934 | 173.045 | 174.967
%2 | 89Ac | 90Th | 91Pa | 92U | 93Np | %4Pu | 95Am [ 96Cm | 97Bk | 98Cf | 99Es | 100 Fm | 101 Md | 102 No | 103 Lr
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/;F Actinium Thorium Protactinium Uranium Neptunium Plutonium Americium Curium Berkelium Californium Einsteinium Fermium Mendelevium Nobelium Lawrencium
[227] | 232.038 | 231.036 | 238.029 | [237] [239] [243] [247] [247] [252] [252] [257] [258] [259] [262]
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Global Datasphere Expansion is Never-ending

175 Zettabytes by 2025

Annual Size of the Global Datasphere 175 ZB

2019 2024 2025

2022 2023

2017 2018 2020 2021

Source: IDC White Paper, sponsored by Seagate, The Digitization of the World from Edge to Core, November 2018
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What’s New: Intel today announced two new members of its Intel® Xeon® processor portfolio: Cascade Lake advanced
performance (expected to be released the first half of 2019) and the Intel Xeon E-2100 processor for entry-level servers
(general availability today). These two new product families build upon Intel’s foundation of 20 years of Intel Xeon
platform leadership and give customers even more flexibility to pick the right solution for their needs.

How Cascade Lake Performs: Cascade Lake advanced performance represents a new class of Intel Xeon Scalable
processors designed for the most demanding high-performance computing (HPC), artificial intelligence (Al) and
infrastructure-as-a-service (laaS) workloads. The processor incorporates a performance optimized multi-chip package
to deliver up to 48 cores per CPU and 12 DDR4 memory channels per socket. Intel shared initial details of the processor
in advance of the Supercomputing 2018 conference to provide further insight to the company’s extended innovations
in workload types.
Cascade Lake advanced performance processors are expected to continue Intel’s focus on offering workload-optimized
performance leadership by delivering both core CPU performance gains! and leadership in memory bandwidth
constrained workloads. Performance estimations include:

*Linpack up to 1.21x versus Intel Xeon Scalable 8180 processor and 3.4x2 versus AMD* EPYC* 7601

»Stream Triad up to 1.83x versus Intel Scalable 8180 processor and 1.3x%versus AMD EPYC 7601

- Al/Deep Learning Inference (GRIEF & M ITHERE) up to 17x(17fZ) images-per-second? versus Intel
Xeon Platinum processor at launch.
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Mobile network - past, present

Evolution
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Mobile network - past, present and future

5G is not just Mobile network, is the broad Network
- « « changing Society

. « « re-defining your life
ADVANTEST
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What’s 5G?

Enhanced mobile broadband

Gigabytes m a second _l_.
3D video, UHD screens

L Work and play i the cloud
Smart home/building
Augmented reality

Industry automation

Voice . —  Mission critical application
Smart city Self driving car
Future IMT
Massive machine type Ultra-reliable and low latency
communications communications

IMT Vision - Framework and overall objectives of the future development of IMT for 2020 and beyond
(Recommendation ITU-R M.2083-0)

ADVANTEST.
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What’s coming?

Source: Ericsson

.~

Smart-transportation

- ; en issance
Operated by Cloud ptics

AJAIDVANTEST.

2018/12/10

All Rights Reserved - ADVANTEST CORPORATION

36




What’s different between 4G and 5G?

High data rate, Everywhere
X 20 (1Gbps > 20Gbps)

Lower energy consumption,

High energy efficiency High-speed mobility

X 1.4 (350km/h > 500km/h)

x 100
5 -
f —
Lower latency High reliability and availability,
X 10 (10ms:LTE-A > 1ms) Area traffic

> x 1000 (/km?)

Connective density, More devices
x 10 - 100

ADVANTEST.
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So ... what is the big things from 5G?

Smartphone subscriptions
by technology (billion)

8

Net additions b'T\.'Z
2.2 illion
F — T
billion
6 T
59 '

billion

2018 2824

Source: Ericsson Monthly report, November 2018

Exponentially
Increasing the n

W sc

W LUE

B WCDMA/HSPA
Il GSM/EDGE-only
W Other

Global mobile data traffic (EB per month)

I 5G data traffic 4G/3G/2G data traffic

148

128

loe

ae

20828 20822 20824
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Process and Timeline for IMT2020

PyeongChang Rugby Tokyc\.
. Olympic
Olympic World Cup
. Summer
Winter game Japan

game

IMT-2020
Recommendation Technical

Proposals IMT2020 e

Release 14 Release 15 Release 16 Release 17
Non standalone Standalone

ADVANTEST.

ITU Vision of performance
IMT beyond 2020 requirements

3GPP Release 13
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5G Wave is coming in 2019

. South Korea
China Sub6 and mmWave

Mobile subscriptions by technology (billion)

" 89 W 56
billion W UE
? B WCDMA/HSPA
M GSM/EDGE-only
8 M TD-SCOMA
B COMA-only
7 M Other
6
5
2019 will be the year 5G takes off
3
2
1 Note: IoT connections and
FWA subscriptions are not
included in this graph
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Source: Ericsson Monthly report, November 2018
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Global 5G spectrum allocations

24GHz - 28GHz  37GHz - 40GHz

64GHz - T1Hz

H\I@

G00MH2 3.55= 3.7GHz
+—

2.5GHz

-
&
-
I

EDOMHZ

&
!
!

TOOMHEz 3.4 = 3.8GH:=
[ | LT S
T=ln= 700MHz 3.4~ 3.8GHz
T L
TOOMMz 3.4-3.86Hz
== ==
l l TOOMMHz 3.46- 3. 8GH:z
l l = =
TOOMHz 3.6 - 3.BGHz
E Py
3.3 = 3.6GHz
L J 5+ =
2, 3.4-3.76H:
S
® 3.6-4.2GHz
E s
3.4-3.7GHz

3.7 - 4.2GHz

e
5.9 7.1GHz
e
5.9 - 6.4GHz
—
4.8 - 5GHz
fp—
4.4 - 4,9GHz

=l =l
24.25-24.45GHz 37 - 37.6GHz
o —p
24.75 - 25.25GHz 37.6 - 40GHz
= o o
27.5 - 28.35GH: 47.2 - 48.2GHz
= =
27.5- 38.35GHz 37 - 37.6GHz
d—
37.6 - 4DGHz
S
24.5 = 27.5GHz
=
26GHz
=
26GHz
=
26GHz
S

26.5 - 27.5GHz

37.5 - 42.5GH:z

24.5 - 27.5GHz
TS 71
26.5 - 29.5GH:
P
27.5 - 29.5GHz
Ty —
24.25- 27.5GH:z 39GHz

B4 - 71 GHz

64 - T1GHz
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Spectrum allocation - 2G/3G/46G

2G/3G/pG (700/800/850/900/1500/1700/1900/2100MHz)

< 1GHz 24GHz - 28GHz  37GHz - 40GHz 64GHz - T1Hz

—f — —>
I* —
— A
. —
L=
— A
l —
l —
—r
—
o
@,
—
®
Sl
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Spectrum allocation — 5G (Non standalone)

2G/3G/4G (700/800/850/900/1500/1700/1900/2100MHz)

—§ b =t
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—
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— —
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. — —
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— —
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l — —
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— —
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a0 —
3.3 - 3.6GHz
t —
B, 3.4-3.7GHz
—e
® 3.6 - 4.2GHz
"R s
& . 3.4-3.7GHz

24GHz - 28GHz 37GHz - 40GHz 64GHz - T1Hz
S = =
5.9+ 7.1GHz 24.25 = 24.45GHE 37 = 37.6GHz
= S
24.75 - 25, 25GHE 37.6 - A0GHz
s o = % 1
27.5- 28, Hz 47.2 - 48.2GHz B4 - 71 GHz
S s
27.5 - 38.3 Hz 37 -37.6GHz
37.6 - ADGHz 64 - T1GH:z
= —
“, . 5.9 - 5. 4GH: 24.5 - 27.5GHz
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26GHz
L o
26GHz
]
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Technology leading to the new world

i S

"y § SRR ) ‘;er

o R €

Edge computing - 4, RV
orage server

Leading edge process technology
7nm, 5nm (2019), 4/3nm (2020+)

@«!//)j”#”/”[” o

I A
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Solution roadmap toward 5G Network

RF PA / FEM & LNA RF transceiver , RF combo Application / baseband 5G & Wi-Fi (> 6 GHz)
China loT Internet of things (loT) Processor with integrated RF 17.5 GHz, 24..40 GHz, 57..66 GHz

70 GHz

Wave Scale ADVANTEST ADVANTEST ADVANTEST ADVANTEST
RF card Wave Scale\\ Wave Scal.e\\ Wave Scale\\ Wave Scale\\
RF

RF18 Millimeter Millimeter

High speed serial interface solution module

Speed 56Gbps bps

16Gbps/28Gbps/32Gbps
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Time to CHANGE
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