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DItHREE GDP BILEAIMES @ 631G 25% B9t GDP @ BUiZss - e 16% » B2 6% ; LUEA GDP &
BB - NS EIBIAE 50% tH57 GDP i °
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2019 &£ WSTS B ZTRAIEZER 58 21-23 BRBAEESHBI Sheraton Grand Hiroshima Hotel £247 o
KB Samsung, Hynix » BREFENINRKEEEARGE o
AXBHEBRITHNES T » RF 2019 F[KAHY Bluebook TJBEETE 2020 Q1 &5 re-statement » HELDEE
AT BEIEEE Q4 financial result ZIfSF Q1 33 » SRBESENTHESILERTEE @ W oJREBNEIT new P — -t o s
member session » /BT AEFSEATEN - E—5 IR WSTS BIF - MEHRIIESFBEATS e -
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N TREE
IJttEPI%D%IEU GDP - % 2022 ERARFZH MFHIREES o

1.2019 Nov 18 - 20 && &1t
2.2020 &= : 2020 June 01 - 04 Vienna Austria

»  US taniffs on Chinese imports

3.2020 FZ : 2020 Nov, Hiroshima Japan ~g|ass. ‘i : =
B World Economic 24T ‘ ‘ ‘:'
AIRBE Infineon Technologies BY#&EE X Dr.Barbara Schaden &7t FHEH&HBES o T et b a8 s o it ri .
2018 LERESMEIBRAPENVSRRESE - BETBOEOABIE (B - FIRE « TERIE e e — i
B BEREEMBR LR - BANXARKEMRELEO © 2018 GDP [§Z 3.2%  GDP MKRAIFEAIBERE TR i T T
1@5 ) 752020 B HSERSEIERE o 93 2020 B0FER © SIFTRY0 2019 FOUEIEE o Hogtt RERES GDP A0 ‘“: | T
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BAEMI5 GDP - 5857t 2019 BRIFI TIBOVIIZR ©

ERURTE 2018 FEHE » =6 ~ BUNEESRAEHRER - BUNBSRIERESANBUERBREIVS/ZE - 2018 LUK
GDP EIZI B » 7£ 2019 - 2020 FBEAER B HIBBYINIE o

Growth rates y/y: 2007:1Q - 2019:1Q

European economies signincantly weakened auring EcONOMIC growtn will further decelerate but a

2018 recession is unlikely. Generally, there is high

> Exports slowed down uncertainty about future economic conditions:

»  German auto industry faced disruptions as newly »  The magnitute of slowing exporis is uncertain
required emission standards caused considerable with a projection on the downward side.
delays. > The German auto industry is likely to recover.

> Uncertainty about the Brexit continued. > The European Central Bank will increase

> Political movements became radical, e g. vellow monetary and fiscal stimulus.

Py g Ly vest grol »  Political risks can intensify in Italy, Spain, and
rising energy and commodity » Iialy's financial conditions worsened:; investments. the UK

prices: . L o P 1 -

natural disasters and slowing

exports in Japan. World — Real GDP growth rates™

43%

2010 2011 2012 2013 2014 2015 2018 2017 2018 et =y
et roup, Taples, 15 aprs
‘uppted by 46 v o foneon Fechvioges S Vs
o't ome k. BlLenoot, 24 Apri 2012
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Pariamentpavesthe  May ggers Anicie Conservatwe party  Formal negotiations on _First phase of EUagresstoa
way! . t
EY the 2-year Braxt general elections EUandUKbegn @ preiminary fast- negotiations
negotations minute agresment
(Y 2019 | Feb.
13, 15, 18. —
2018 2013 2013
May resches 3 geal  May's Brexitdealis Eleven members of
wih EU, four ministers  reected bythe UK the parkament quit due
historical majarity
?
—_— e
2019
Way and EU agree on Members of Members of Membersof EU extends the Members of
pariamen:  deadine ofthe Brexit paliament will vote.
deal againonthe
second time Brest for 2 delay of Brext withdrawal bill

BAE 2018 ARRAKBNRE -

R EZ2RR 2% EVIR » INEEVRKERIE o

GDP MiREREZE » 2019 ZRFRIMAZH LTt - BIDIR 1% BIREK

112U 10 Japdil > YIuwU IS 31l ply UuE 10 12U 19 Japan > SLONUTIL YIUWL | Wil LUTIUTNUE 10

> aseries of natural disasters, and slow because

> aweaker external demand from China and > @ 2% sales tax increase is planned to take effect
other Asian countries. in October.

external demand will not fully recover. However,

a modest re-acceleration can be expected due fo

China‘s policy stimulus.

Natural disasters in 2018

June 18 July 6.8 July-August September 4 September 6
Osaka Historic Extreme Typhoon Hokkaido
Earthquake Rainfail Heatwave Jebi Earthquake:

External demand and GDP arowth

PUAREAD T EE BT 2020 MIRTEEREZ#0Y GDP fikiE

o]

g S U e Y Gl iU Sesseriaones e e e e S sessae o e S e
countries were stressed, most notably growth of these countries will rebound in 2020 and
Argentina and Turkey. onwards.
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HBENIBEE - 457 GDP 88 2.6 ~ 2.7% ' &
%S GDP fERRIEME °

5 B, CIUUE ON FNA COMITOUIY PICES [0SE QUINYG 5 111€ U.S. Oll DU PULS d GOWNWAIT pressure
2018 and fell sharply in the last quarter of 2018. on prices.
> The ongoing weakening of the global
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PMI & Composite Leading indicator BIp{/&3B5TAVERE @ WEMEMRERRL - 1 ~ T EMSE A E(DIEITNERES o
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‘OEM IC Inventory and Total Inventory-to-Billings-Ratio

35 3,0
8
5 % 25 3
s a@
2 25 =1
3 20 8
g 15 g
€ B jos)
- s S A YW A S
2 3
= 10 @
o o S
E 5 ‘OEM IG Inventory in US-Dollar billion 05 =
o =—Total Inventory to Billings Ratio
0 0,0

g 3 H 3 H g 2 3

11 =3 1 =3 -1 11 = s

& & | 8 ] & ] 8

‘Crats snows nistorca daa oy, atest ata pont Apr 2015,
'Source VL S1 Racearoh Ine., CIp Ineie, 14 way 2019.

Capacity Utilization Rates (chip production / manufacturing capacity)

——Front-End Utilization —+—Test Utilization ——Assembly Utilization 784%

E &8 B B 8 % B E BB EEGE B G
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CAPEX 753K 2019 / 2020 FEEAHS %

FERRHVNRBIETS GDP BRBHVEFGEE % -

¢ HIS 6978381 + 2020 G 2AEIBHDTT
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Global semiconductor market and real GDP growth
5%
an . . “# | Real GDP (Ins)
4% )

2 -1% Total Semi (rhs)

B Automotive 4F
REBESES B 1970 EHBR TS

EN

PEUFEHAZEI 2023 BEREMY CAGR MEZ(3.3%)
HE ASIAPAC 2.9% ; DIBSSEEMS ' BA& &
“PEDEHER 1,23 o

Change of Car Production over Time
120 r 2 24%

Production of Cars & Light Trucks by Region 2018 — 2023

CEBASIVESRRENRERIR
2018 » N[ 30% o

2019tE 8

% WSTS 2019 FEZHFA - 588

BAARIIND 2IRBMERREES o

BRER2

HERYSREMRFERANERRR - HERE

Market size / change 2019e vs. 2018 in billion USD; annual growth rate 2019 vs. 2018 in %

89 19%
w3 2% 3% 4% 3%
+3% “?26 +1 +1 +1 -1% +0.5 455
) T = 01
22
| L=y

2018, Memory LogicIC Analogic MPU  Opto Discretes MCU
Total +DSP
Semi

Source: WSTS, Forecast Update, February 2019.

Sensors 2019,
Total
Semi

Market size / change 2019e vs. 2018 in billion USD; annual growth rate 2019 vs. 2018 in %

4% -5% -8% -2% -2% -1% +2%

-12%
412

|
04
469 i
43 28 M6 09 07 o1

\

=

Total +DSP
Semi

Source: WSTS, Pre-Meeting Forecast, May 2019.

2018, Memory Logic|C AnalogIC MCU MPU Opto  Sensors Discretes 2019,

Total
semi
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g7 » HIX Mid-lower 2.9% ' BELEX o
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\

Production of Cars & Light Trucks by Car Type 2018 — 2023

E»
Mic
Mic
sU

Luxui

DISIZERKEMS » EEER Hybrid B9 EIBER
8 MBIELEZE 2023 195 21% @ FSUBRISSHAER
EXRAB  1B% 2023 MBIEHDE 63%

PLEAFERMS - AEDBIDARRT) - B 2023
EPBIEMROVEEL o

Change of Car Production by Propulsion System 2018 — 2023

Semiconductor Demand Long Term Growth since 1995
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BEStOEMLSBERNS - PDPRBRRE
EREHER ©

BRARFOEEFRMS © Powertrain, safety A&
ERREEIR (£ 2023 BNMEEDBIR 6.6% ,
9.7% ) - Safety BYFEK7E 2018 838 Powertrain o

Semiconductor Demand by Region 2018 - 2023

Semiconductor Demand by System 2018 — 2023 (Worldwide)

Powertrain
Body
Chassis
Safety
Security
ICE/Instr.

B DRAM DT

EN

3 SK Hynix f2{t - B5EIREINE 1991 FESERENVERRBIR - BRIESTEBIRERRES °

DRAM EXDHBMRIUVY - ERHBE (2012 F55% ) (bit growth trend #324EH ) o

FEREDAMS * Sensors / Acuator &
Mocrocontrollers BIRYRFRRS * 2018 MEERD A
B 37%,39% o

ASIC & ASSP LHER Controller ' R EBEE BB
(7.9% vs. 2.6% in 2018) ©

110 100%

-100%

-150%

Revenue (§B) —GIR (YoY)

Semiconductor Share by Category 2008 — 2018

o 2008 Negligible infiuence:

Total IC - opto 4% 4% 10%
i - Memory % 2% 4%
Total S/G u 2018 - All Other ICs 2% 3% 6%

0% 10% 20% 30% 40% 50%

Development Automotive Semiconductors

Automotive Semiconductor Sales
(Millions of Dollars per Month)

B EAE ASP 3228 21FE T8 » 18 Controller 7£ 2017 BI#i5E24E] * ASIC & ASSP BIBIS TIBiBHE o
MCU S  #¢ 8bit S®EZ 16bit 2 32bit 21 multi-core ©

Dt pment Automotive Semi

Average Selling Price (USD per IC)
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BEZHIFZIRHME + clean room size EERE A » CAPEX
HWEK(x3) ©

DRAMBIRNENDBRRABR PC: EEE
Mobile ' ST Server (I87E15 39% ) ©

Tech Node I=I 3xnm I. | 2x nm !!g Tx nm

size of fvs. 3xnm)
Cleanroom ﬁ
=] AAA

Revenue base

PC 19% > 17%

0%
2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

A Server M= ' Hyperscale, IDC (internet data
server) +36% * &It IDC 69 DRAM ZE3K1#E 18 FZI
20 FRIERS 2218 °

REXMISGOMT AT TRINTRAILER - HEEWT

(US Top4 IDC

Unit: $8
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—— HS —— IDC Gartner
ro —— o
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H =EE 512 NAND 247

Gb equivalent 324 » 2019 FRERER{DAE 3x% ©
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Mobile BENFEK * SSD REBHIMKENEE
2019 FASTIGZEESHY 44% ©

21X

FIYIe UeBILY UI 93U IEaUS WIS IAMINL USIanU Yruw

- Smartphones adopt higher density

HEBHEEMS © 2019 KIOBEMEHIMERE o

Data center 7 NAND 288 HEE67 driving force ©

= rign rer 1S akey In FG market
- SSD attach rate uptrend remains strong due to SSD expansion from H/E to mainstream

+  Uata center ana nlq aarta are ﬂnvmg Torce oT Shipment growtn
- $8D adoption is increasing with emphasis on TCO and performance

Smart phone BIEEEEHEE 7 2019 REMSBIEME ©

of smartphone is i

= hmartpnone snlpmem IS maturea, put nlﬂl‘l aensity wrena wiil iead the market growmn
. ing for better user e
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AL 2019 EESH R EREEAIMS  FAEITE 2019 F i85 -12.1% BIPRIS » £ 2020 FFEER 5.4%
BN RE - HRFBENIHE 2019 FOOEEEAR/ES 4,120 5 © LI 2018 F T FF 12.1% © The World
Semiconductor Trade Statistics (WSTS) 237 2019 F£H BELHINHIETRA © 2019 FHREEEMRTERIRE
FIBNTEYSRBERLER - FRIRE50E8 (Memory) & 30.6% @ 13 EX8LEEG (Analog) TE 5% @ FEEED (
Logic) TBF 4% o Tt RFEEID » 2HFRAABEBEMIZEESE AEMKRE o

FL 2020 FFiMS © WSTS BBIMIZHZHINE - SHRABREMIZRUA/MKRINES  REBMREENR
5.4% » (Memory) fENBRARY) * FERARIEEERD (Optoelectronics) & EeEE G (Logic) ©

WSTS AR 2019 EFHIVARZEMEVTRAT :
From the spring 2019 Forecast Meeting , held May 21 to 23, 2019 :

. Amounts in US$M Year on Year Growth in %
Spring 2019

Americas 102,997 78,741 84,582 16.4 -23.6 7.4
Europe 42,957 41,609 43,572 12.1 -3.1 4.7
Japan 39,361 36,069 37,473 9.2 -9.7 3.9
Asia Pacific 282,863 255,666 268,762 13.7 -9.6 5.1
Total World - $M 468,778 412,086 434,389
Discrete Semiconductors 24,102 24,450 25,689 11.3 1.4 5.1
Optoelectronics 38,032 37,474 39,699 9.2 -1.5 5.9
Integrated Circuits 393,288 336,867 355,109 14.6 -14.3 54
Analog 58,785 55,846 58,639 10.8 -5.0 5.0
Micro 67,233 66,519 69,147 5.2 -1.1 4.0
Logic 109,303 104,912 110,450 6.9 -4.0 5.3
Memory 157,967 109,540 116,873 27.4 -30.6 6.6

Total Products - $M 468,778 412,086 434,389

i RPEFOBOAEBELES  YRESHENNIRBAERERINBEMEER

WSTS N —ZMEFHBSHERR 2019 F 1 BEEE6ILEMH  EREESHKRSH - BUlLR WSTS ¢
XEBRERNHSIE  W0E WSTS SEHE R 52 TSIA S8 (Doris Chen) (Tel: 886-3-5917124; E-mail :
doris@tsia.org.tw) » 2i_ WSTS #315 (www.wsts.org) ©
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2019 & fZ WSC CEO AZ/X 5 B 23 B{REIEFT Seaview Resort 8217 » (B PEFEFEEZEHE (CSIA)
EP - PREIFR Co-CEO HHEEEE WSC G E[F ° 28 2B AR BIE Etron, Fuiji, Globalfoundries, I1BM,
Infineon, Intel, Mediatek, Micron, NXP, On Semiconductor, PSMC, Qualcomm, Realtek ' Renesas, Robert
Bosch GmbH, Samsung, SK Hynix, SMIC, Sony, STM, Tl, Toshiba, TSMC, Tsinghua Unigroup, UMC %5 - £ &
CEO REXBHIRSIESR (LBEEBR) XB  iERBENEEERCESRE  HARNKEBHESR
BENEEE IRIES R « BMEBUARICE « 6BEPEIRFRIKRICE « ROSRHILTHERICIE - £RK
KBDEBERNERSRICIE « NIESEPRINBIIZRBIBTFIRIE o

CEO & B WSC FEHBNNSIBIHREZS K WSC £19MNEHH - TE2ABTWELUT ZIFEIE » BUNE
ZMBIICREER  RINE - BYURRE  BLH - IBEREDRTE BN/ 85 - EbERSHE ©

JSTC RABRE TE/ VA= EINR 5 B 21-22 K 24 ORE— #2685 » b PEFEEEIHRD . JSTC EFHD
& (CEO, China Key System Co.) 55 ' TSIABEEETRIRERER (A8 JSTC £/F ) RInSFEE/EHK
B (AZ JSTC HAER ) HEXRBAS JSTC REBRIESEEHIRER  SHEEEENER 12126
& Christopher Corr ~ Iy Z NS ERBIER RRBIBIESI0 o

EREXOEZME » WSC CEO AZBFRP—RX (BE (JSTC) RITFNEBZE=R) » ZIKEBFE
#EAM CEO /| SEREPRNEAR IRV EREXHR ZZBIRTEHIFNHRES AT - REFURN”
HEREH8EE:E (GAMS) " PR EEBITIREIEREE °

A WSC Meeting A TSIA CEO Delegation

AWSC CEOs 5§/

2019 &£ WSC HESE08 / BB EREZESHREBWUT :
B RIELZEEFE (ESH) %HE

WSC BE509 / IS 22S | IE T
1. ¥ BREXVRERSEIMEEIGRIREBINE 2\ + 18 WSC IDEUDREIUHE - B 1999 FRIRES
—RBFA% PFC BEGD2 2B » IR 2010 FERBESDL=1T_"°
2. WSC B2+ BRI EHE 2011 F£R18) - BIERTE 2020 FLE 2010 FRENS D2 =1 BEWHEIN
RRIFE 2 HINENE - ENINEEBERREARGINYISH
3. B 2016 &2 - ERINEREEZHREE - 815 CH2F2, C4F6, C5F8, K C4F80 °
PFC 4.2018 G WSC PFC B SHBEH{E4 4.50MMTCE + 82 2010 ZE1270 18% o NER BI#2 2017 Z3870 4.2% © £t 2010
R 18% o BIREIZH BBEM  WENRISERBILI - URERUIES TNHIDEEES WSC Z3ERK, 2020 5
BE B RS A NkE o
5. SHEBEE 2020 F2RFE T —PESROBRITRHERE - 78511K 2021 4 5 B8 WSC B P BB HEATS o
6. WSC BB &2IHZE 3 IPCC 2019 & PFC BRINES$H2185T ©
7. JSIA B%¢ PFC BRI — M EERNKEST - ZESERR 10 B8 JSTC EPOIE °

Resource EFTBEEXRD - FBREXMERNRAGREHEY - 18 WSC SE{DIFBEUNRFERIZPOVEEIRIEH -
Conservation 2. :EgsiremgarRNBRBENE - TIFIMRISFEBIEKEDMA REEMHEER o

N

-

_ . WSC 7E 2017 FE B WSC B SHIB41E PFOS B1BH °
izl . WSC B BURE N ER SR DR ORR L BR0  EETELRNBELTSRERRBRIAYE -

2
Management
TRDBIIBHET, o
EEEHEEAANIRRRESENREEN  RUELNIENS  LEERILARIES ERERGE - b
Sﬁzxf REST « ATEE « RATEE o f WSC b 4 BHBIERM 2013 - 2018 FELET - 2WETFENTHERA
REAZ 0.5 BEFBANRE -
B EEiREG

TE/ERR 2018 FE1E0X WSC 1R 2013 @B ERIBHINISER M BERREEESARME" &BX
RAERRLESE - MG ESHNERREBRENK  EEFRLAGESERBERRNES - WSC FIEREEE
J¥<F" OECD Due Diligence Guidance for Responsible Supply Chains of Minerals from Conflict-Affected and
High-Risk Areas” ©

WSC R 2018 FEBRHSEETHREHERT - SEMBERBBRARBIRG R RILE T B AER
RITGHE - MELERBSEEXRTATIANBEEMBLE ARG IIREER + ME 0~ B RIRAGEAD
ERILEESHY smelters / refiners ARG SIRE » R ITBFRASIRED smelters / refiners - WSC 58/ RMI
(Responsible Minerals Initiative) 89 RMAP (Responsible Mineral Assurance Process) 2§ RMI §22]89 programs
ERRARHERGSROKRRENTRE L
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WSC [¥85 ' & GAMS fNEBRZEHOVIELURES - SBERTERE—  UKMEZEENERITE (Hlu
OECD due diligence guidance framework) K Z=Z£E#E)003EE ({5120 Responsible Minerals Initiative) » il LB
FEMERERE o

B XIBE

WSC EP+BRHERHIAHRLE » BFRER - RERERRNRNEE  UslBRTEREAISIEN
I EG8YEH - WSC STEIFBEIFHEFRIHNEREE - SN ERIAXTRIFNERBIIEE - WSC 15T
ENTHHBBETRERE - SHEMFSEERNNE « MEMBERIRERE « REMIEHE

WSC [FREIFfEELBRAR BVAKEIGIE - IIEEM ~ BfREER I Z2B[EHRNREMITEFSEBERN
hE8 -

—

B ERIERE

SR WSC B EE0 | HIT 2 ZS [ RIETHF
1. WSC 1R 2018 FEBHASHE W SHBNASENBEN RS (2018 WSC BEBHWHR) @ BBRRS
=52 BEDHRAREREREH (WIPO) 22 o ABFFERE WSC 5 WIPO L EEETER  IHF TEH WIPO

Patent Quality Al 2018 FERUIEIB ROVIBILES ©
2. WSC WEBUT FER DI RE BN IRERINE  IFFEDUESFIRE - WSC 152E) GAMS £2 WIPO &1F » #E
DEIROVEFIFFEAERISLAAMM ©

N
%jll.l:ﬁ;e 1. $H# WSC 2017 FE3@1860" Abusive Patent Litigation (Including NPEs / PAEs) : Best Practices to Combat Abusive
Patent Patent Litigation” B&2E @ SHBEABRFHERRSZEBIPITIEN - WSC IP ZESIFHE SHSZEDFAIHK
Litigation AP BERFEHS 2 HERIESE KRB OIS WIPO FERRMEMENHMNAEEHSENERINEIEE -
(NPEs /

PAES) 2. WSC %5 GAMS 23F WSC 83p51E NPEs / PAEs j&3f68Y Best Practices ©

1. WSC P ZE BRI T RIS IS FEZHIZ=A) o
2. WSC ¥ 28U TEBIFR IR E SN B AEAR P IE G s EEMBMRIE ZIRTE » W24 WSC IR 2015 FBEHIRES
peegy B E" Core Elements in Model Trade Secret Legislation” (£ & 2015 WSC & E8HMiE— ) o WSC 1
Trade Secrets BHETRB RS S GAMS 2EBMNBTIBR ©
3. WSC B A% 3 BBNILERIVEIN - TEASALEIL” Corporate Compliance and Ethics Programs (CEPs)” &
KETARONEEESHANEENE - WREEWBHVREL BB - WSC 1258 GAMS FZR)E » NEBSIHES
T LR AT R IR RES OIS o

B RSN
h WSC B EE0 | BT Z2S | RIETIF

- WSC BHBIBBEX ITA JOERSCEFBIBER (15 MCO & MCP) ZRIRZE7 ©

2. #HREB3 MCO EREPER 2017 FRAAREZEIRE AR - WSC 255 GAMS 2017 AR BIIRT
FERMAISEMIZN" 285 - WSC RASEMET ITA Expansion 15 FHERBZRRES » ITEEAT (PE)
TIEDEREES MCO ZB8H7 °

3. WSC BB EMESER A ITA ©

4. WSC [$HSEITRSE N SIBE RS - DIEEUTRE FISEY ITA AR AETIANR TS

N

MCO / ITA

By WSC EER | BRI ZZS | BIEIF
1. Semiconductor-based transducers : WSC &35 GAMS EHES 3 HS2022 (S1EZ @ 4§ Semiconductor-based
transducers #i\ 8541 F29% -+ 343 semiconductor-based transducers “NoJ & 2022 2 ¥R =2 AR TISSAREIFRIZ A0

HS2022

N

.ESIA FBIREEEH ERERENDBERNRNGE=EREE » W RENMEEFERER ' BRAMBIZREOSEH
Customs RSBV ERERNTIIS SR EMEE - FIBRISTFHREE WSCIEMHAM o
Classification 2. JSIA 122%7F HS8541 J0\” Future Products’” JBELUNERKER @ TEMBEER T » JSIABER 7 BEA

22" Future Products” BYEE ©

=

. AEO (Trusted Traders) :
1) WSC Rt GAMS 21— 38{1, AEO (Authorized Economic Operators @ BB 35055 ) ik » {5 AEO &
SEENIRBBEIFS ©
2) WSC EX 2018 F3@)8" WSC Best Practices on Trusted Traders” 3 {F » i 5T &I 2020 & 4 B £ L7

o rade F¥ 2% GAMS Y58 AEO workshop o WSC #i3 GAMS J5BI£ 51 WSC %12 2 SEBRT (158 ) & AEO
Workshop °
2. Return-refill containers : JSTC 3&8% GAMS J8EIE * SXBIEUT 245 International Chamber of Commerce (ICC)
MEE  HOSEERNELEREE  BIAEBMRTREN2IE - WSC 3 NEE WCO AL SETEE
BIOUISEIRE) - LUERSEAEE —BEMTS T o
Duty-Free
TSZ‘(}T;’;}? 1. WSC ZREIFE WTO 18RI - R B SN S SIS EOTEINGE o

Transmissions

B Regional Support Programs & Regional Stimulus

WSC Rl GAMS 535 WSC 2017 69" Regional Support Guidelines and Best Practices” II8E/HEE -
WSC F5 &R BB 80 B IEMEER /AR » BIEMIBRE B R IREVRE EZH TR MH0EHE

OO REM D ER BT 25 BB AEIE0 - WSC 82 GAMS —IEBMISHMNIEUHISRAER BT
BTSSR EXENEBENEE - ZEMFERIEHEMNEZ B - WSC HHSERBEANEATHENSE
TEEITHRE o

WSC £ GAMS E 0 Bl # ¥ WSC I B R E P X B E B 5 B AT 2 FF 1B It (WSC Self-Assessment
Survey) #ETRE - EZEHBR /R CSIA RPBIFFIRZNERIRTEHADE =R ©

WSC BB BUFEEIFEEMEE00L - 8855 GAMS ERSE+HH) GAMS ZBHIR © 1518518 GAMS
Workshop 118 WSC & EB8VFESEZIFEIE - SEEH) GAMS Regional Support Workshop #12 R i85 9
& TS BESE GAMS BB - IESTRTCARER » hSFE GAMS AT HEEBRGST HiEE BN o

B Encryption
WSC 1R 2013 F3% WSC NIBERREBRE - 2014 FFBHBEHFHE LM WSC (£FPHBEEIGIERER
@8 0 R 2014 £ 2015 FEE81T—15 GAMS Encryption 15358 © 2017 & WSC S E— 3582 EERER
BL2AERIEE - LHERRERRRNRERSR  BIRGLEXRN[TEEERT - MENEHEZEMA
INBHIRF - AFE WSC ZENRA o

140 SEESEERGEMM NO.89 July B

N SEESRERF=EMEA NO.89 July 15
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WSC R GAMS 325F WSC 89 Encryption [REl - WSC BVBERBREZRENELERNERIRIE @ BR
NEEGIRIMAZADBOVERRFIHERITE @ BRIRERER RITERMISOFREN - REFMEAEEREK
FA ° WSC 7% GAMS F5HE5T sl iR B A A NZABREBEVRE @ W88 WSC BY/RA!

WSC 1R 2018 31T WSC Encryption Self-Assessment Survey * £ WSC & GAMS 81 ERSE @ £
SHRBA CSIA RPBINFTIRRZ ZERDANEITE - WSC #8558 GAMS &G GAMS & &89 Encryption
BEIRE R MIZE/N\ER - WRSE 10 B0 GAMS 25 HEIB XS Encryption Workshop” » 1FBDESS
SEIAVABRIIRTE © WSC SO 7E Workshop Z2IRiiR it St E B FH AR o

B EXNEEMISEN

B 3 471469 Market Report 9k » EIH RS
CSIAHHBEESRERBWERIR  BEP
R BEn R RS IR RFIERSE
VERETREETREE T ERIBAIES R
FBRIMEALIE CEO RIRARR ©

W 2020 WSC
B3 (2020) EHYWSC CEO K2 b A &
(TSIA) 4% - @B ©

W 2019 &£ WSC EZBBZXXHAT ¢ ATSIA Delegation Dinner

1) WSC BEE0HK 2019 FHRGZBRES

2) WSC “Abusive Patent Litigation (including NPEs / PAEs) : Best Practices to Combat Patent Litigation”
(MEBHZM—)

3) WSC “HS Explanatory Notes for Semiconductor-Based Transducers” ( Bt& & 2MiE ")

4) Agenda of GAMS Workshop on Encryption ( B¢&E82MH4=)

5) Agenda of 4th GAMS Workshop on
Regional Support Programs ( i & & 89
ZBem )

WSC 20 ZFEFEBLEIRSFFEBOR
FRIBEZRFSREXERIRG » WIAE
ERESEHIFREEERE  TSIARKEN

BEFEREFRSHEWSC  IHBBILERE
fFEE - REEYEREXEER FPILREE
0 BNl WSC SIRZEE B Eg 5 TSIA

SRS - WAL -
ATSIAJSTC Team

A TSIAKREE

A WSC Gala Dinner

A WSC Reception

16H 2L SEERGEMM NO.89 July B

N SEESRERBEEA NO.89 July 17
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JEDEC ( BIRERAITIFAE ) 1< 2019 FF 6 A 3-6 BENZ X RSFESHEIRERSHITHIEE - ANXNEBELZ
EBSEREECIERS (DRAM) 818 -+ FEIBEESIUECIRES (Non-Volatile Memories) 3848 » {€IHZRECIEES (Low Power
Memory) 3848 - B)RE5CIRASIZHA (Memory Modules) 848 » [REIECIRASIEE (Flash Modules) 1R418 - LE&HH
& (Multi-Chip Package) 48 @ BIEBEFBRNBBRER - B—TBOBERICEZESTR  F—K5IHS
JC40 ZEBTFRHUEBTIREEN JC45 ZES TR VEREIRERIA - F-XREIH S JC16 TR/ 2NBEEBRR
1BEE JC42.3 ZE BT ZENEECIFR 2L - E=R5U5H JC42.4 ZEEGTIF 2 ENREIBEEZINEE » JC63 £E
BIF2LEHKHIE  IC42.6 ZEBTH2EINEKEEDIREBLR JC64 ZESTH IFBEBRMUTIRE - =

IEEHIBARR - FHET=X -

JC42 Memory JC16 Interface Technology
JC42.3B DRAM Functions, Features & Pinouts JC40 Digital Logic
JC42.3C DRAM Timing and Parameters JC40.4 Registered & Fully Buffered Memory Module Support Logic
JC42.4 Non-Volatile Memory (Flash etc.) JC40.5 Logic Validation and Verification
JC42.6 Low Power Memory JC63 Multiple Chip Packages
JC45 Memory Cards and Modules JC64 Flash — Embedded, Cards and Modules
JC45.1 Registered Modules (RDIMM) JC64.1 Electrical Specifications
JC45.3 UDIMM, SODIMM, Mini-DIMM, etc. JC64.2 Mechanical Specifications
JC45.4 FBDIMM, LRDIMM, etc. JC64.5 UFS Measurement
JC45.5 Connector Electrical Specifications JC64.8 Solid State Drives (SSD)

JC45.6 Hybrid Modules

= ERHEIMRBREE

JEDEC SIREERBHESE 8B —X - £BHBH 2B 0 SFESE N2 TIFNMERIBBITIEZ/)
tHeImEE B AP LUEZSHET  DEFUENRSHET « NMETASEIZRITETRBTIES
BOREFR  HATRE SRR ZRERMBBER 2R - 8 RBHIESZREZLNRBIRER 2
THCRESDEETR - DURIBBHIBRR 2B RETTRRE ©

INEHSEESERRERERREZM/BWT

3.1 {EIDERECITASIRS -
JEDEC RS HFZ 5357h LPDDR5 fR#5348 © Iff LPDDR5 TE/MATEZARAE » VBT SHRIBSIELL
RATIDRESVETH - TREIS FIRRIS M ERARE ©

ARZFED - LPDDR5 LY System Testing Purpose Mode Registers » Enhanced WCK Always On »
Refresh Management » Voltage Operating Conditions 55358 © DURIZ1EE $T Rank to Rank Command
Constraints » Deep Sleep Mode * DQ N-UI Tx Jitter Spec 553818 o ILINEB BT ZHBFNIBEBIESE
RRTZIRNMEPE®RE  ETRES ENEZHIZE ©

LPDDR4 IZ¥E5R48 202 » FeRI{ScN S LPDDR4 Write DQS 85 FE @ ARRECA—HBIiRR - &
SZE 8@ - LPDDR4 IRERIBEIARAE - ST T AT BOD 2% @ BBEREHE - WK
BIZOVFEK - EXEB/NRE LPDDR4 Parameter Scaling A% LPDDR4 Refresh Management » F/iR R
ZTIREPETR o

3.2 BHEESCIEASIRAS -
ENREEL B RSIRIRE Th 25528517 DDR5, GDDRY7 £2 HBM3 o SIa0 T -

DDR5 E)REE0IREE ¢

DDR5 #HHSHF 1Q BVREUDEHE - F—FHBTE@EIRAR 0.83 » IET 1.0 iRIEETE AR - &
B 12 BYEINATY o ETNEBEMGEEEWERRE 10 BEEBIME 5E2Y5) DDRS5 tH518 » (8
I 1.0 k& workshop Rz o

DDRS5 Full Spec Preparation Plan Next

» 5t DDRS5 full spec draft ballot(1.0) is planned for Sept ‘19 mtg

» Targets full spec 1.0 cmt ballot in Sept ’19
- BoD ballot in Nov ‘19 & Publish in Dec ‘19

Full spec Full spec Full spec Full spec Full spec
0.3 0.5 0.78 0.83 1.0
June ‘18 Sept ‘18 Dec ‘18 Mar ‘19 Sept ‘19

6/7
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Ballots 34 :

DDR5 ECC transparency B 1&¢45@18 @ 1B 2RSS BE Automatic ECS B &%/ optional 5% /A5
FRASGIE ' Intel BEEBZINEERDEM - MIEREFM o SK Hynix dE—F #iFtigsE Automotive ECS
NEETE Same bank F{T ' RERHEZE ; ILINECS HBTE 24 /NS ZABH—F » BBERHATHREE -
RBIRAERIFIZENRE ML ISR E ©

Second, First Showing Z7 :

— ADRAM [fi+t[Ef2% DDR4 fifEZE 20 FKIU NBIRHERESZI0 ECC 8ITHEE » MUK MBIST 1St
il - BRISHIRIT DDR4 RSR/E - ECC IAEIRISRIAIEHEEIB ; F8 MBIST RABiB - 51E TG 12
H ballot ©

Microsoft 12 %E8 - —ZV5m5t - #—455288 DDR5 ASS ECC+ECS 8YiRIZ Y server ;3B EE) » R
B 6% LA EBYRRAIBA0 - 1 DRAM FTAEE ECC AUBHZE » RIFBAREJEUS - EEIEL DRAM A2
ECCIEEE R R K - MBI HEESE RN + LEZE Intel X0 DRAM fif ©

Proposal

Proposes to authorize DDR4 general TG to issue one or more ballots on DDR4 scaling spec
(item#1817.75) : Detailed items are as shown below

On-die ECC or error rate tolerance (ltem# 1817.77)
— Code-word
— Timing ({CCD_L_WR)

— Transparency

MBIST PPR (Self-Healing) in DRAM initialization (ltem# 1817.76)
— MRS to enter and exit the mode including guard key MRS
— Timing (tSELFHEAL)
— SPD or MPR bit to denote supportability of the mode

HBM3 E)RESCIRES :
HBM3 BIISENST RS E E BIFE@EES © F8d NVIDIA B2 Samsung I2HEFE o

Ballots Issued This Quarter

Committee ltem # Subject
JC-42.3B-19-232  1837.39A HBMS3 Self Refresh Entry/Exit
JC-42.3B-19-233  1837.40A HBM3 Powerdown Entry/Exit
JC-42.3B-19-234  1837.38 Proposed HBM Simplified State Diagram
JC-42.3C-19-194  1797.49A Proposed HBM2 AC timing parameter

GDDR6 GDDR7 #)FEE01BES -
GDDR E51188 ' GDDR6 5AMEES © GDDRY [IREMA ©

R

N
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[

3.3 B ECISESIRS ¢
JC42.4 FBHIEE R SFDP £//N\B 269 NAND UK NOR 891 EF 4% o Serial Flash TG 12+ WLCSP
for xSPI, PHEZZ LA + xSPI data rate I2F

3.4 BIREECIRASIRAAIRS ¢
B IRBRIERBEIT PRSI RDIMM (E528EE85018881E4E )  SODIMM (/NIMNEESIE
iBIVECIRREIZAE ) » LRDIMM ({KE&ECIE481248 ) LUK H Connector Electrical Specification ( 31528
ERRE) o AF ZIRFHEALLHER DDRA 1£48,25251 5/ * {8246 DDR5-LRDIMM 12Z 18 Second
Showing °

3.5 IRBIECIBASIRARIRAS ¢
JC64.1 & ZR3ZERK Turbo Write ~ HPB Extension Spec ~ Clarification related to Erase and Discard 25 L34 o
KEESH  SHZERBNREE Turbo Write ~ HPB ~ Deep Sleep E#IDEE) UFS 3.1 IE4ERIS
BUSEMIFIZ » FRSTERFESE —F U o

3.6 BIETIRIRIS :
JC40.1 =&575% /A DDR5 PMIC 2 PINOUT ~» I3 AT EFFMAS » #£B IDT » Intel ~ Rambus »
HPE %512% © JC40.4 85 Intel £2 SK Hynix 124 DDR5 7522 AERS)& 5 (RCD) BYIRE o

3.7 ZEBBAHIE (MCP) 1348 :
JC63 &A=& MediaTek ZFREEHAIRY LPDDR5 uMCP ballout » 85T T/ MEP#IESTR o

LPDDRS5 297 ball UFS MCP Two-Channel FBGA (top view) using MO-TBD
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LPDDRS5 x32 uMCP package ballout

3.8 MTEHERMAE :
BOD & 58 5 0.5V Low Voltage Swing Terminated Logic » 1.05V CMOS and 1.05V Low Swing Dual
Mode High Speed input I8 o

P9 - #5855

JEDEC BZ R BPSEZEBRHNFIZT PHSIRRBZRFGBR - IREPETRBIREZE —ARE
T2 %Kk - BEDHBRREIFANSHETFNMESZLRZTE 2P © BEEEZZEERA - AT ETHR
EMERBIRBZNHBUEERBIRBENZEBRTRERF - —IREBAXREERNBB2EsE - HEmE
BEEAEFBRONYNZI\ - JEDEC BRELIBIBRIBIBE - EEEXFHEEAS LD RSEERN
ZEIBASE RIS - EMEEE 25T

h - 1&5C

JEDEC JC-16 » JC-40 * JC-42 » JC-45 » JC-63 [ JC-64 /NMANBIFIEERTERE » BRI 2019F 6 B
26 B TSIAJEEMEF LR BRELFMESRIIZ ARSI E JEDEC 228 E Workshop @ BEMERE
BEE R - BHET » @R » el  BER » SFRIRHLS @ REARME Y UEIFEEERSR
RN

JEDEC JC-16 » JC-40 » JC-42 » JC-45 » JC-63 & JC-64 /MEAMBEIRIEHERIT RS » 2019 F5E = NIEHEH|
TEERR 2019 F 9 B 2 B 5 BBINEARIGEE4T - 80l JEDEC BEQTKELN : BEhE— B8
EMNBRRZRTS - BUiBRIE N R MEEE) - BEBEE A B EIREZXERS (TSIA) - B8¥% JEDEC 5%
B - B85~ E JEDEC 88 - BuDEE TSIA Bi%E - /S TSIA BREEERICIE (Tel © 03-591-7124 ; Email
doris@tsia.org.tw) ©

B 2019 JEDEC DDR5, LPDDR5, NVDIMM-P Workshops and Memory Tutorial
- October 14-17 Hsinchu, Taiwan

Register online and pricing details.
(Only JEDEC/TSIA members are eligible for Early Bird discounts. The Early Bird Registration AND

Payment must be received before July 31, 2019.)

Bl Option #1: Memory Tutorial, DDR5 Workshop, NVDIMM-P Workshop (10/14-17)
https://reg.tsia.org.tw/JEDEC2019reg1/

M Option #2: LPDDR5 Workshop, DDR5 Workshop, NVDIMM-P Workshop (10/14-17)
https://reg.tsia.org.tw/JEDEC2019reg2/
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2019 JEDEC Mobile / IOT and Server Forum JR 5 B8 ' REENTTREBSWET - HTTEXB
JEDEC (@RERIMIIHRE ) 2 TSIA (8B} SR/EXNRS ) HERYW - IDB (ITXF) B ITRI (THkR) #
- R 2019 F 5 B 16-17 BEFHTBAL SR EERESESHEREHSRT
BRSBTS (IDB) ~ Tk (ITRI) — B
PURE A S B0V 2 FFER A - BREEEFE = 08B IHES
PP ORI BT REER - SHHEENER
ERNARASIEER TSIA IC BRETEEEFZE | THIRE®MA
HRTREBNE TSIA BERBREDZ - 258
HBEMX @ F—-XEWEURIITHES0IRERIM
& 10T R¥sh  FEZDIRBABEXLEHZ Mobile
& IOT M RiTEE » BXREH2ITEESHIRE
(Mobile memory) ER¥EHE (1oT) AR MTIESEIR 70 &% ¥

RRIRIEEEZ DDR5 £2 LPDDR5 1BEIfEA Y=/ 26 A Mobile & IOT Forum
HERN - £ KRB EHEREA/ERTEHEIEENTE
K o

F—XE1FH Mobile & IOT Forum &8
MediaTek MBEBEED L Al REZEEHRER K
RO EIMBIIS ©c Samsung BIIRRFEEEEFHER
loT EmIIEIEEER KL @ K IREINFENR
flothAB¥E R - Cadence & Nantero /#8335 DDR5 &
LPDDR5 BEpi— BV BB EE - WHEBEARE
SOIRESIRAS o ARM SHETIDR Al 1BE » 33K SHEEE
B9TEREZRME o Dediprog s8/R7E loT 1 - 3208 R
ZENE ' RABBNZEUIBEDEREBNABE - Huawei FRIFTIEFMAEEHDER L - HWREIBEBOTEK
Ed3kEY o Synopsys , Montage %0 Keysight BI/D=7f UFSA %0 JEDEC &1F T @ ¥R UFS 84840 LOGO 89
T EERHEABRENSHRAE  BERME LY UFS ERRE—TENREKE - URBRI UFS fEFH EHE
AT © Spin Memory #IRI0R loT BEIER @ IREFRENKIREE MRAM @ SJHEINFERIBFHHERFEROY
15 o Phison D=3 UFS K eUFS BMISAIMER @ it 56 HAEZIEIREMAIR L DM © BIN
Synopsys 148 3 A&7 LPDDR4 12712 LPDDR5 §35&5¢E @+ MAEAVIRT AR E R EFTRRABAZOIEK o

A Mobile & IOT Forum

GLOBAL VIEW

A Mobile & IOT Forum :EEMEISE A

KRB Server Forum * 68 Dell DHTs2001@RERK T FOHVEMESS - REEMERRESEVEIRERE
TERILIFEN - IAM  BIFUERERLEMMUAEIS © Huawei , Intel IR SK Hynix =RBIDBIERBNE
[@ » 2= DDRS5 BYHISHBE « RBNIB ~ ERNERAAMIBEIVENADHT o Samsung #EEHEF/OBIMERE
IERE  WERBKAE - ZRETBERIRNEY DRAM RiiisEE - MEREIE0IRRE00EED - NVDIMM-P &S
HEZEEREE © Montage BITTHE 5 SRS ERBEEIEIRT - HEIREOTRK X SUWIRBEE: - Micron
REEE CPU HEAVIBNIRRIFIAZROVIZH U BRIEH BRSOV R o IDT LA DDR5 {HEH - #9850
[REE00IDER ~ AT ~ RUEE ~ IREIES] « LR MEERBIMEIE o R1& » Keysight A0 Tektronix &% DDR5 895
RNE - DEIMNRERFFERT ROV - EDRIFINNMAREREEEL © RABSRMEIIMS

MIZRIHETHBIE 200 AHE @ HBRELEIRE  BREZBEFBEMED - RIESIIMENEE - 2
15 ADATA (IR ) ~ ADVANTEST (&
f=mAE ) ~ ANPEC (JXE) ~ARM (&
88 ) ~Asolid (%) ~ ATP (FEf§) »
Cadence (ZxZEZE[S ) ~ Changxin Memory

($#73 ) ~Cisco (&) ~ Dediprog (&
EMFR ) ~ DELL (&8 ) ~ eMemory (/)
EES) ESMT (&%) ~ Etron (
Bl) ~GEIL (&%) ~ GMT (EETRIE) »
GUC (BIE ) - Hermes-Epitek (ZRE
) ~Hi-Lo (Ja)&+%58) - Hitachi High-
Technologies ( BII5GimAlR ) ~ IDT (X8
%) ~ Inomemory ~ Intel ( 458 ) ~ ISSI

(SIERFS) iST (E45) ~ITRI (THBL) ~ Jmicron (B4 ) -~ Keysight ( 2/®@%l% ) ~ Kingston (£
U8) “KLA (Rl&) ~Lenovo (E#8) ~ Macronix (8tZ2) ~MIC (BZKE ) ~ Micron (33 ) ~ Montage »
MediaTek ( B#8$Rl35 ) ~ Nantero » Nanya (@3e®}) ~ Phison (8%l ) - RDC (£ ERHY) - Realtek

(=) ~Samsung (=2 ) - SEMI ( EBERE¥EE) - Sensata (FXiEZ ) ~ Skhynix ( EBEHED
+) “SMI (%) ~SPIL (#9& ) * Spin Memory * Synopsys ( ¥ B&l%; ) - Taiyo Yuden ( &XPZ:EE )
Tektronix (XZeRlH%) ~TRI (#B1E) ~TSMC (B1EE) ~UMC (KE) ~VIA (EE%) ~ VIACPU ( iRk
) ~Walton (ZFEFRREL) ~ WIN WIN PRECISION (%2 ) - Winbond (#3() -~ Richtek (17§5) &3
MEF62XBANINFITEEBBATNE o

ATSIAIC B5TEEE - HS R EEHMEOREIIRE LT

B




MIIATVEOTO fiSE

A Server Forum :&EMER

ARTEND TSIA FEEME T IR T EIZEHE)/\#E (Consumer Electronics Memory Interface Forum
) BAEBEAMBIREHEEICIERRES - URE BN EESRRICIEE TS 8RS =MRAR
TSIA ~ JEDEC BOD of Directors Mian Quddus Xk JEDEC BERET @ & TSIA THBUEFRIREBN ER%E
#£E)/)\#8 (Consumer Electronics Memory Interface Forum) s 2882 NZIERTEEIHEEN] « ZEFERN
IR TIEAENZENHRE » (BIEANEBNE WAL

JEDEC JC-16,40,42,45,63,64/ i@ HNEIRIRER ERE  F-NREHESHER 6 B 3-6 BIR
Vancouver, Canada £217 » 17X 6/26 B£21T post meeting © 'E\%]‘ JEDEC ZZBHEE ' 85F~2 JEDEC
28 RIRASEFYORBEENSHE  BHIS TSIA RESHBHERKIR (Tel : 03-591-7124 ; Email :
doris@tsia.org.tw) °

A Server Forum BEMESEHLETE
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? fg ler_; Chun-Yi Lee
BIIIBEARE BHIRESER
EREE

TBIZBLEE2HRERE Elsa Lab » FIRES NRESE, 61 T BEIMEA L M
IBTRFRSEE - BB THENHREERF ) INHRBTAEBEEMEEA (Autonomous
Robotics)  JRE 18422 (Deep Reinforcement Learning) ~ 122 A TESTRS (Robotic
Computer Vision) » BB EZEEHRIVBRNEZE (Virtual-to-Real Transferring) » 4T
MATVR 5851 (Parallel Embedded Systems) s 2B 20 ERIE2EHR MK (Heterogeneous
Multiprocessor Systems) o RIREZBEARNBBRMSSAEE - ZBICE LR
ERRBERUMBANBERRAEL2ENBIRESR/HCERE I ST - MRERS St
REBRABEHEXRNEE ©

SRICE

2019 BBRHIREIFIBEEMSTE T SHAMsTE .

2018 NVIDIA Champion : NVIDIA Jetson Robotics Challenge

2018 2nd Prize Award : ECCV Person In Context Challenge

2018 PRI TIZEESRFSF S ITIZENE

2018 BIILBEERBRIRITEA BN AR - SERINEA SN HRREDHSE
2016 Champion : NVIDIA Embedded Intelligent Robot Challenge

EREEF

1.

Z.-W. Hong, T.-Y. Shann, S.-Y. Su, Y.-H. Chang, and C.-Y. Lee, " Diversity-driven exploration strategy for deep reinforcement learning,
"in Proc. the Thirty-Second Conf. Neural Information Processing Systems (NeurlPS), 10510-10521, Dec. 2018.

. Z-W. Hong, Y.-M. Chen, H.-K. Yang, S.-Y. Su, T.-Y. Shann, Y.-H. Chang, B. H.-L. Ho, C.-C. Tu, T.-C. Hsiao, H.-W. Hsiao, S.-P. Lai, Y.-

C. Chang, and C.-Y. Lee, " Virtual-to-real : Learning to control in visual semantic segmentation" in Proc. ACM Int. Joint Conf. Artificial
Intelligence (IJCAI), pp. 4912-4920, Jul. 2018.

. Z-W. Hong, S.-Y. Su, T.-Y. Shann, Y.-H. Chang, and C.-Y. Lee, " A deep policy inference g-network for multi-agent systems," in Proc.

ACM Int. Conf. Autonomous Agents and Multiagent Systems (AAMAS), pp. 1388-1396, Jul. 2018.

. Y.-S. Xu, T.-J. Fu, H.-K. Yang, and C.-Y. Lee, " Dynamic video segmentation network," in Proc. IEEE Computer Vision and Pattern

Recognition (CVPR), pp. 6556-6565, Jun. 2018.

. C. Lo, Y.-Y. Su, C.-Y. Lee, and S.-C. Chang, " A dynamic deep neural network design for efficient workload allocation in edge

computing," in Proc. IEEE Int. Conf. Computer Design (ICCD), pp. 273-280, Nov. 2017.

. A.Tang, Y. Yang, C.-Y. Lee, and N. K. Jha, " McPAT-PVT : Delay and power modeling framework for FInFET processor architectures

under PVT variations," IEEE Trans. Very Large Scale Integration Systems (TVLSI), vol. 23, no. 9, pp. 1616-1627, Sep. 2015.

. C.-Y. Lee and N. K. Jha, " FInCANON : A PVT-aware integrated delay and power modeling framework for FinFET-based caches and

on-chip networks," IEEE Trans. Very Large Scale Integration Systems (TVLSI), vol. 22, no. 5, pp. 1150-1163, May 2014.

. C.-Y. Lee and N. K. Jha, " Variable-pipeline-stage router," IEEE Trans. Very Large Scale Integration Systems (TVLSI), vol. 21, no. 9,

pp. 1669-1682, Sep. 2013.

. C.-Y. Lee and N. K. Jha, " CACTI-FIinFET : An integrated delay and power modeling framework for FinFET-based caches under

process variations," in Proc. IEEE Design Automation Conf. (DAC), pp. 866-871, Jun. 2011.

10.C.-Y. Lee and N. K. Jha, " FinFET-based dynamic power management of on-chip interconnection networks through adaptive back-

gate biasing," in Proc. IEEE Int. Conf. Computer Design (ICCD), pp. 350-357, Oct. 2009. (Best Paper Award).

=3 377 e =)
BEHUR HEER
Prof. Niraj K. Jha FEE #o%
IBH, © Professor, Department of Electrical Engineering, RE  BYDEEASENTRERRTE / FR
Princeton University, USA ZF : Ph.D., Computer Sciences, The University of Texas
% : Ph.D., University of lllinois at Urbana-Champaign, at Austin
1985 ICRE - BIDEEARE | BRRREERMRMAAE
#%7& : « Distinguished Alumnus Award, |.I.T., Kharagpur, India * Associate Editor, ACM Transactions on Design
(2014) Automation of Electronic Systems, 2013~

« Princeton University Graduate Mentoring Award (2004)
* ACM Fellow (2003) and IEEE Fellow (1998)

» General Chair, VLSI Design/CAD Symposium,
Taichung, Taiwan, 2014
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"_‘é:' ﬁ i}:ﬁ Yen-Cheng Kuan

BT R EAE BRFSEEFERNR

BEBBITHORBARGE ATEE UREEEASOHRB A ARGERTHE
TRMEEXRNEBESMRASIERR BB LEEEKRMINFEE 56 2XKFE =18
(28/38/60GHz) ST EZ U CMOS B F ' BERTUE —BRESBIREINREMR
7% (5G {TEN RIS A MAR B T HEES ) BVMER IR o fRIL 24 B THEEXRARHRE
S (1oT) » BEXINFEENEEZLZE (Deep Learning) N03EE  5ERTMUBEI/N
BREROETHSBEES  WEMMREINGE ) KEIERMIERSERTIDENE
DI ERLIPHEOFERELERNE  SERBUESXEREEBNEAHRFER
BRI RSN B (Brain-Computer Interface) BiEE 20 TANSEME 2 A BE
BiEE - WHERRSMAHEREERE - EH HEHBEERNBGBANBIERE
(Neuromodulation) RIRERE 5 ; k@ FHEENAEMRAIG - RINLEEEBENEYE
ESUNTIISEHOE -

ISERHCRE | B

JAFOE General Participant, National Academy of Engineering (NAE), 2018
MediaTek Junior Chair Professor, 2016
Best Student Paper Award - 3rd Place, IEEE International Microwave Symposium (IMS), 2016

Yuan Du, Li Du, Yilei Li, Yen-Cheng Kuan, Chun-Chen Liu, " Buffer Device and Convolution Operation Device and
Method," U.S. Patent No. 10,162,799, 12/25/2018.

Ching-Wen Chiang, Yen-Cheng Kuan, Chia-Jen Liang, Chien-Te Yu, " Multi-band Antenna Package Structure,
Manufacturing Method Thereof and Communication Device," U.S. Patent No. 10,096,558, 10/09/2018.

Wentai Liu, Mau-Chung Frank Chang, Yen-Cheng Kuan, Yi-Kai Lo, Yan Zhao, " Wireless Wearable Big Data Brain
Machine Interface," U.S. Patent No. 10,027,362, 06/17/2018.

Zhiwei A. Xu, Yen-Cheng Kuan, James Chingwei Li, Donald A. Hitko, Joseph F. Jensen," Agile Radio architecture, " U.S.
Patent No. 9,531,571, 12/27/2016.

SRSMEF

1.

David del Rio, Daekeun Yoon, Fan-Ta Chen, Yan Zhang, Chia-Jen Liang, Ching-Wen Chiang, Mau-Chung Frank Chang and
Yen-Cheng Kuan, " Multi-Gbps Tri-Band 28/38/60-GHz CMOS Transmitter for Millimeter-Wave Radio System-on-Chip," IEEE
International Microwave Symposium (IMS), June 2019.

2. Li Du, Yuan Du, Yilei Li, Junjie Su, Yen-Cheng Kuan, Chun-Chen Liu and Mau-Chung Frank Chang, " A Reconfigurable Streaming
Deep Convolutional Neural Network Accelerator for Internet of Things," IEEE Transactions on Circuits and Systems | : Regular
Papers, vol. 65, no. 1, pp. 198-208, Jan. 2018.

3. Yi-Kai Lo, Yen-Cheng Kuan, Stanislav Culaclii, Brian Kim, Po-Min Wang, Chih-Wei Chang, Minji Zhu, Kuanfu Chen, Parag Gad,
V. Reggie Edgerton and Wentai Liu, " A Fully Integrated Wireless SoC for Motor Function Recovery after Spinal Cord Injury, " IEEE
Transactions on Biomedical Circuits and Systems, vol. 11, no. 3, pp.497-509, June 2017.

4. Zuow-Zun Chen, Yen-Cheng Kuan, Yilei Li, Boyu Hu, Chien-Heng Wong and Mau-Chung Frank Chang., " DPLL for Phase Noise
Cancellation in Ring Oscillator-Based Quadrature Receivers, " IEEE Journal of Solid-State Circuits, vol. 52, no. 4, pp. 1134-1143,
April 2017.

5. Yu-Hsiu Wu, Yen-Cheng Kuan and Mau-Chung Frank Chang, " Interference-Tolerant Multi-User Radar System Using One-
Coincidence Frequency Hopping Code with 1GHz Bandwidth at 24GHz," IEEE International Microwave Symposium (IMS), pp. 1-4,
May 2016. (Best Student Paper Award - 3rd Place)

6. Yen-Cheng Kuan, Yi-Kai Lo, Yanghyo Kim, Mau-Chung Frank Chang, and Wentai Liu, " Wireless Gigabit Data Telemetry for Large-
Scale Neural Recording," IEEE Journal of Biomedical and Health Informatics, vol. 19, no. 3, pp. 949-957, May 2015.

B8R | HEEBZR #EEE : « IET JJ Thomson Medal

* Fellow of National Academy of Inventors

RSP [Tt » Academician of Academia Sinica

IR BIIREAR  RR
BF  BYURBAE/BFTREBL (PEREBHSHREAR

» Chairman of UCLA Electrical Engineering
» Pan Wen Yuan Foundation Award
T®EL) . M.erpber. of National Academy of Engingering . .
« Distinguished Professor of UCLA Electrical Engineering
« |EEE David Sarnoff Award
* |EEE Fellow
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BIWRE

% ITIE 9?_ Yu-Sheng Lu
BIY6EXE E5TiEEHEM

ERR2

EmARBETIMERES ETRBLEEEBERRT BB SERE
L RIKFE - TIMRIREXRRIESZ 2018 DAC Fh - BBER S 2 BRI
FRRMEMBBEASIE - (IRETE - HAEISE o

SRR

BN BEREES TREBNITTAH 2018 FESELBHITTR
2018 B1EE - BEAZHSHIE PO FTENIEER
2018 B - PRI Gt ERE A

+ 2017 &K - ZIPRURSIFSTEREA

2016 BA - KPR ESIEStEREA
2015 B EREBIS B HANR St NR R B EREE N

SRSEMTEF

1.

Yu-Sheng Lu, Yu-Hsuan Chang, Yao-Wen Chang, " WB-Tree : A Meshed Tree Representation for FinFET-Based Analog Layout
Designs, " in Proceedings of ACM/IEEE Design Automation Conference (DAC-2018), San Francisco, CA, USA, June 2018

2. Chau-Chin Huang, Yen-Chun Liu, Yu-Sheng Lu, Yun-Chih Kuo, Yao-Wen Chang, " Timing-Driven Cell Placement Optimization for
Early Slack Histogram Compression," in Proceedings of ACM/IEEE Design Automation Conference (DAC-2016), Austin, TX, USA,
June 2016.

=3 377
1BEHUR

RIS KR BIFEEHIR

R BIIEERE  ERTEER

B XERINT KRB/ SR8 E1T

4S[E © « 2018 - 2019 : IEEE CEDA (Council on EDA) {Z{T#25

« 2016 - 2017 : |IEEE CEDA (Council on EDA) &:3i8%

* 2015 : IEEE CEDA Outstanding Service Award

« 2014 - 2015 : IEEE CEDA (Council on EDA) fi’&EhBHRE

+ 2014 : EEMBIETEMRHEESE

« 2013-385 | BEARRGRKEAR | BIFHR | HEFRPOET
« 2013 : |IEEE Fellow

+ 2012 - 2016 : BEBALBREN SRR

* 2012 : ACM Recognition of Service Award

+ 2010 - 2013 : BB ABEIFME

2004 - 2010 : BARTEBRBZ LR
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BIHRE

EH i'[',;'é ﬂ Yao-Sheng Hu
BYE8EXE EFTREEWRAAM
EREE
AIEABE 2014 FERBELMNEBERRE  ENSILWEISS TDDIBLFPIE
B IS BERMURITHESOMIE IC %5t - HfRBEHESR - SFRITE
FARTh R EB e N BB L8R 23S (SAR ADC) HE TR EERIEREE
(Current-Steering DAC ~ Class-D Amplifier 55 ) o

SRR

2018 B REFATEEBITTER

Garmin Scholarship Award © 2018 &7 Garmin

Student Travel Grant Award * 2016 Asia Solid-State Circuit Conference (ASSCC)

—@REE 1 REEY 9 B 8 (T MEENEBINETV AL ZBUIEIASE - BF - B - 2016 EARSMEREEZE
IEEIRRTHmE -

— B IE7E 0.6V B 1.5 BNEER 10 It R BB E U EIRZE © B85 @ B 2014 EARERENEE 2ERBIBE
SR .

Jaus)

SREMEF

1.

H.-Y. Tai, Y.-S. Hu, H.-W. Chen and H.-S. Chen, " A 0.85fJ/conversion-step 10b 200kS/s subranging SAR ADC in 40nm CMOS, "
IEEE I-SSCC Dig. Tech. Papers, pp. 196-197, Feb. 2014.

2. Y.-S. Hu, C.-H. Shih, H.-Y. Tai, H.-W. Chen and H.-S. Chen, " A 0.6V 6.4fJ/conversion-step 10-bit 150MS/s subranging SAR ADC in
40nm CMOS, " IEEE A-SSCC Dig. Tech. Papers, pp. 81-84, Nov. 2014.

3. P.-C Huang, Y.-S. Hu and H.-S. Chen, " An 8-bit 900MS/S two-step SAR ADC, " IEEE International Symposium on Circuits and
Systems (ISCAS), pp. 2898-2898, May. 2016.

4. Y.-S. Hu, P.-C Huang and H.-S. Chen, " A 12.5-fJ/Conversion-Step 8-Bit 800-MS/s Two-Step SAR ADC," IEEE Transactions on
Circuits and System Il : Express Briefs, vol. 63, no. 1, pp. 1166-1170, Dec. 2016.

5. Y.-S. Hu, K.-Y. Lin and H.-S. Chen, " A 12-bit 200kS/s subranging SAR ADC with an energy-curve reshape technique, " IEEE A-SSCC
Dig. Tech. Papers, pp. 149-152, Nov. 2016.

6. Y.-S. Hu, P.-C Huang, M.-T. Yang, S.-W. Wu and H.-S. Chen, " A 0.9V 15fJ/conversion-step 8-bit 1.5GS/s two-step SAR ADC, " IEEE
A-SSCC Dig. Tech. Papers, pp. 81-84, Nov. 2016.

7. Y.-S. Hu, K.-Y. Lin and H.-S. Chen, " A 510nW 12-bit 200kS/s SAR-assisted SAR ADC using a re-switching technique, " IEEE Symp.
VLSI Circuits, pp. C238-C239, Jun. 2017.

8. Y.-S. Hu, L.-Y. Huang and H.-S. Chen, " A 0.6V 1.63fJ/c.-s. Detective Open-Loop Dynamic System Buffer for SAR ADC in Zero-
Capacitor TDDI System, " IEEE A-SSCC Dig. Tech. Papers, pp. 103-106, Nov. 2018.

9. Y.-S. Hu, J.-H Lin, D.-G. Lin, K.-Y Lin and H.-S. Chen, " An 89.55dB-SFDR 179.6dB-FoMs 12-bit IMS/s SAR-Assisted SAR ADC with
Weight-Split Compensation Calibration," IEEE A-SSCC Dig. Tech. Papers, pp. 253-256, Nov. 2018.

BEHR

PR{SHes 2R

IRE BN GERE BEIESXR
B ZEPANFEAEESEIN/ EFTREEREL

EENMASBEZEOR I B TIRBMRMIEBEL

AEEE : » 2003 -325 : BIIIBEALEMWRENIBIIR / BIBUE | 3R

» 2002 - 2003 : Maxim Integrated Products Inc, USA Senior Member of Technical Staff
* 1996 - 2002 : Intersil Corp., USA Staff Engineer
* 1992 - 1993 : LinCom Corp., USA System Engineer
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BIHRE

1‘% gL\ {E Tilo H. Yang

BIGEXE MHRSRTRESXR

B2

BhERRBRETIINERES BARBII AR (NIMS) 2 & 2B 12
HEEE  FER " RAZEHEE TR 2 ZRBISENELUZM B - Fii
HEERES, 2R BEERLESNERRERRB RNEDERRE RS 21/l
BoERRANETPIBERZMBIES  ESERRAEBND - NMEEHH
AR PCT & » HF MR INERRIEXREEEAATI Langmuir £2 Scientific
Reports o pRE18 » EHaEaJ& o

SIS

+ 2019 IEEE ECTC Student Travel Award : 2019 The 69th Electronic Component and Technology Conference (ECTC) .
» 2018 Annual Outstanding University Youth of National Taiwan University .

+ 2017 Best Oral Presentation Award : 2017 The 1st Taiwan-Japan Workshop on Electronic Interconnection | .

» 2016 IEEE CPMT Japan Chapter Young Award : 2016 International Conference on Electronics Packaging (ICEP) .

SR2MEF

1. Tilo H. Yang, Yu-Shan Chiu, Hai-Yang Yu, C. Robert Kao, Akitsu Shigetou, " A Single Bonding Process to Achieve Various Organic-
Inorganic Substrate Integration in IoT" , Proceeding of The 69th Electronic Components and Technology Conference (ECTC), IEEE
(2019).

2. Tilo H. Yang, Ching-Yun Yang, C. Robert Kao, Akitsu Shigetou, " A Single Process for Homogeneous and Heterogeneous Bonding in
Flexible Electronics" , Proceeding of 2019 International Conference on Electronics Packaging (ICEP), IEEE (2019).

3. Tilo H. Yang, C. Robert Kao, Akitsu Shigetou, " Inorganic-Organic Solid-State Hybridization with High Strength and Anti-Hydrolysis
Interface" , Scientific Reports, 9, 504 (2019).

4. Tilo H. Yang, Hai-Yang Yu, Yi-Wen Wang, C. Robert Kao*, " Effects of Aspect Ratio on Microstructural Evolution of Ni/Sn/Ni Micro
Joints" , Journal of Electronic Materials, 48, 9-16 (2019).

5. Tilo H. Yang, C. Robert Kao, Akitsu Shigetou, " Organic/Inorganic Interfacial Microstructures Achieved by Fast Atom Beam
Bombardment and Vacuum Ultraviolet Irradiation" , Proceeding of 2018 International Conference on Electronics Packaging (ICEP),
IEEE (2018).

6. Hong-Wei Yang, Hai-Yang Yu, C. Robert Kao, " Critical Factors Affecting Structural Transformations in 3D IC Micro Joints" ,
Proceeding of The 67th Electronic Components and Technology Conference (ECTC), IEEE (2017).

7. Hong-Wei Yang, C. Robert Kao, Akitsu Shigetou, " Fast Atom Beam- and Vacuum-Ultraviolet-Activated Sites for Low Temperature
Hybrid Integration" , Langmuir, 33, 8413-8419 (2017).

8. Jen-Jui Yu, Jui-Yang Wu, Li-Jen Yu, Hong-Wei Yang, C. Robert Kao*, " Micromechanical Behavior of Single-Crystalline CusSn; by
Picoindentation" , Journal of Materials Science, 52, 7166-7174 (2017).

9. Hong-Wei Yang, Jui-Yang Wu, Zi-Xuan Zhu, C. Robert Kao*, " Effects of Surface Diffusion and Reaction-induced Volume Shrinkage
on Morphological Evolutions of Micro Joints" , Materials Chemistry and Physics, 191, 13-19 (2017).

10.Hong-Wei Yang, C. Robert Kao, " Morphological Evolution Induced by Volume Shrinkage in Micro Joints" , Proceeding of 2016
International Conference on Electronics Packaging (ICEP), IEEE (2016)

BEHR
SIRE FIS3UR

IRE B SBAE2/ MNRNBETRREER

BF  XEATTRTABEEHENE / MRRNSEBRELT

#ZFE : « 2016 - Present : Board of Governors, Electronics Packaging Society, IEEE
» 2017 - Present : Vice Dean, College of Engineering, National Taiwan University, Taipei, Taiwan
* 2014 - 2016 : Discipline Coordinator, Discipline of Materials, The Ministry of Science and Technology (MOST), Taiwan
* 2010 - 2013 : Chair, Department of Materials Science and Engineering, National Taiwan University, Taipei, Taiwan
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BIHRE

7ﬁ ﬁ ﬂﬂ Wei-Xiang You
BIIZEARE EFHRM

ERRE

LEHNFER 2016 ENBUBERNMERARARIDEES RSB -
HEBETHESIEEESIEWNESRES (Negative-Capacitance FET) 89 o585t
VIPEH BT EREEFHBLIRB ZRIFRSTEHER  HEBHEMREDS
DBIFERR IEEE AT R B EE L - ISR 2ERER B8 H (2D
Material) 2B EBTHENER BN —RINA RIS ERE LB RFNRNFIE 2
—  HIRRAR 888 High-Density Integration S22 EB(E -

i

+ 2016 - 2018 R KX - BEEMESHEPOETIRESS
+ 2016 PEREZE[IZE (Phi Tau Phi) KBS 8

+ 2016 RBASZESHABETMNREDS

SRSMEF

1. W.-X. You, P. Su, and C. Hu, " Evaluation of NC-FinFET Based Subsystem-Level Logic Circuits, " IEEE Transactions on Electron
Devices, vol. 66, no. 4, pp. 2004-2009, April 2019.

2. W.-X. You and P. Su, " Intrinsic Difference between 2-D Negative-Capacitance FETs with Semiconductor-on-Insulator and Double-
Gate Structures," IEEE Transactions on Electron Devices, vol. 65, no. 10, pp. 4196-4201, October 2018.

3. W.-X. You, C.-P. Tsai, and P. Su, "Short-Channel Effects in 2D Negative-Capacitance Field-Effect Transistors, " |IEEE Transactions
on Electron Devices, vol. 65, no. 4, pp. 1604-1610, April 2018.

4. W.-X. You and P. Su, " Design Space Exploration Considering Back-Gate Biasing Effects for 2D Negative-Capacitance Field-Effect
Transistors," IEEE Transactions on Electron Devices, vol. 64, no. 8, pp. 3476-3481, August 2017.

5. W.-X. You and P. Su, " A Compact Subthreshold Model for Short-Channel Monolayer Transition Metal Dichalcogenide Field-Effect
Transistors," IEEE Transactions on Electron Devices, vol. 63, no. 7, pp. 2971-2974, July 2016.

6. W.-X. You, P. Su, and C. Hu, " Evaluation of NC-FinFET Based Subsystem-Level Logic Circuits Using SPICE Simulation, " 2018
IEEE SOI-3D-Subthreshold Microelectronics Technology Unified Conference (IEEE S3S), San Francisco, California, USA, October
2018.

7. W.-X. You and P. Su, " Investigation of Optimum BOX Thickness for MFIS-Type 2D Negative-Capacitance FETs," Extended Abstracts
of the 2018 International Conference on Solid State Devices and Materials (SSDM), Tokyo, Japan, September 2018.

8. W.-X. You and P. Su, " Investigation of Short-Channel Effects in 2D Negative-Capacitance Field-Effect Transistors, " 2017 IEEE SOI-
3D-Subthreshold Microelectronics Technology Unified Conference (IEEE S3S), San Francisco, California, USA, October 2017.

9. W.-X. You and P. Su, " Design Space Exploration Considering Back-Gate Biasing Effects for Negative-Capacitance Transition-Metal-
Dichalcogenide (TMD) Field-Effect Transistors, " 2017 1st Electron Devices Technology and Manufacturing Conference (EDTM),
Toyama, Japan, March 2017.

10.W.-X. You and P. Su, " A New Scale-Length Model for Short-Channel Monolayer and Bilayer Transition Metal Dichalcogenide (TMD)
Field-Effect Transistors, " Extended Abstracts of the 2016 International Conference on Solid State Devices and Materials (SSDM),
Tsukuba, Japan, September 2016.

BEHR
B 3R

IRE - BIIIREKRE | ESHRAA
BF - ZEIMNBRRAS ST ZH L
#EFE © « 2012 - 2013 : Technical committee of International Electron Device Meeting (IEDM)
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BIHRE BIHRE
= . =Froy , R
1‘5 I: Shang-Hsien Yang 1@9—4. = Sheng-Chin Ho ’@
== (=] g B T g
BT 2258 KE ST IZUTITAT BTN ID A2 YPIREH ISP B
ot D
EERE EEEE
B LERZE 2012 FRERRENIZBASZEM T IZTFTNGEB LTI - TR TREERR 2013 FERIRMAMIERMBE LI - TEBWRFAFERHTH
REBEHBRFELEES (envelope tracking supply modulator) ° B 2014, HEFBaKUMURETBHENE  BUMAE TERSRETHURET B
2016 & & 5% 5% 3L /)R ASSCC ~ 2017, 2018, 2019 ¥ K 2 5% 57 XN ISSCC & HERITTH - BT - AR ZHEM RO E L ERNAPIEERER - RN
|IEEE BXEIFEEE @ WEF - HEZE1E/\R IEEE RRHET © REESUBRIZBUERBT SR BIRFE KR (Nature nanotechnology) HA T
A #5358 A = 5| A E 5% X (citations : 160 times issued by Google scholar) °
S—HHE ' BFRZ—HETREOMRBEFRETWIRTHRAL B BRFEE
Featured in physics and Editors' suggestion ' ZEEYEE2@tEEIRE o
\— et 18 Y= YT
BELTEE SHSITRE | B
1. Shang-Hsien Yang, Chin-Long Wey, Ke-Horng Chen, Ying-Hsi Lin, Jing-Jia Chen, Tsung-Yen Tsai, and Chao-Cheng Lee, " A 20MS/ + 2018 FATERIIE » E—FB o
s buck/boost supply modulator for envelope tracking applications with direct digital interface, " IEEE Asian Solid-State Circuits . 2014 EMPLEFTE B2 o
Conference (ISSCC) Dig. Tech. Papers, pp. 73-76, Nov. 2014. iR 5 -
2. Shang-Hsien Yang, Ke-Horng Chen, Chin-Long Wey, Ying-Hsi Lin, Jian-Ru Lin, and Tsung-Yen Tsai, " Lossless inductor current © 2012 PEEEVIEFRERFAE - BEEE o
control in envelope tracking supply modulator with self-allocation of energy for optimzation of efficiency and EVM, " IEEE Asian Solid- - 2EMBRIZSVERE ' 1546971 PEREEFS ©
State Circuits Conference (ISSCC) Dig. Tech. Papers, pp. 281-284, Nov. 2016. « All-electric spin field-effect transistor * US20150364583 &+ ZE % /S o
3. Shang-Hsien Yang, Yen-Ting Lin, Yu-Sheng Ma, Hung-Wei Chen, Ke-Horng Chen, Chin-Long Wey, Ying-Hsi Lin, Shian-Ru Lin, and B
Tsung-Yen Tsai, " A single-inductor dual-output converter with linear-amplifier-driven cross regulation for prioritized energy-distribution E‘ﬁlﬂ%ﬂ;
control of envelope-tracking supply modulator," IEEE International Solid-State Circuits Conference (ISSCC) Dig. Tech. Papers, pp. Sheng-Chin Ho, Heng-Jian Chang, Chia-Hua Chang, G. L. Creeth, Shun-Tsung Lo, S. Kumar, M. Pepper, J. P. Griffiths, |. Farrer
36-37, Feb. 2017. ‘ y ; i T T
4. Wen-Hau Yang, Li-Cheng Chu, Shang-Hsien Yang, Yan-Jiun Lai, Shao-Qi Chen, Ke-Horng Chen, Ying-Hsi Lin, Shian-Ru Lin, and gh Es.ic?aeleF;Z;/iC:\./vAL.ect:t.e‘:g:Z? ?Ogs(ilt?:;;)nd T-M. Chen, Imaging the zigzag Wigner crystal in confinement-tunable quantum wires,
Tsung-Yen Tsai, " An enhanced-security buck DC-DC converter with true-random-number-based pseudo hysteresis controller for Jhi)r: Wei Chen. Shun-Tsun YLo Shena-Chin Ho. Thi-Hai-Yen Vu. Xin-Quan Zhang. Yi-De Liu. Yu-You Chiou. Yu-Xun Chen. Jan-Chi
internet-of-everything (loE) Devices, " IEEE International Solid-State Circuits Conference (ISSCC) Dig. Tech. Papers, pp. 126-128, . Yang, Yi-Chun 1Chen Ying-l%ao‘Chu \2—Hsien Le;a Chung-Jen Cr‘\ung Tse-Ming C;Jr;en Chia-l-‘lao Chen, and ‘Chung-Lin Wu‘ A Gate-
Feb. 2018. , : , , ; ) , ;
) . A . - ) free Monolayer WSe, p-n Diode, Nature Communication 9, 3143 (2018
5. Cheng-Yu Xie, Shang-Hsien Yang, Shen-Fu Lu, Fa-Yi Lin, Yen-An Lin, You-Zheng Ou-Yang, Ke-Horng Chen, Kuo-Chi Liu, and Yin- 3. Pojen Chua{wg Sheznrg)]—Chin Ho, L. W. Smith, F. Sfigakis, M (Pepp)er Chin-Hung Chen, Ju-Chun Fan, J. P. Griffiths, I. Farrer.
Hsi Lin, " A 100W and 91% GaN-Based Class-E Wireless-Power-Transfer Transmitter with Differential-lmpedance-Matching Control ‘ H. E. Beere G A C. Jones. D ’A .Rit;;hie an’d ‘I.'se Min ,Ch.en Al eI’ectric all semicond’uctor spin fieI(; e%fe(.:t transist’orl Naturé
for Charging Multiple Devices," IEEE International Solid-State Circuits Conference (ISSCC) Dig. Tech. Papers, pp. 242-244, Feb. N. .t h I’ ) 16 3'5 2015’ 'I.'h ! th ribut dg. I ’ P ’
2019, anotechnology 10, 35 ( ), These authors contributed equally.
6. Shang-Hsien Yang, Jen-Wei Liu, and Chua-Chin Wang, " A Single-Chip 60-V Bulk Charger for Series Li-lon Batteries With Smooth }E%?}&E
Charge-Mode Transition," IEEE Transactions on Circuits and Systems | : Regular Papers, no.59, pp. 1588-1597, July 2012. E -
7. Shang-Hsien Yang, Yuan-Han Yang, Ke-Horng Chen, Ying-Hsi Lin, Tsung-Yen Tsai, Shian-Ru Lin, and Chao-Cheng Lee, " A lﬁﬁg B
Low-THD Class-D Audio Amplifier With Dual-Level Dual-Phase Carrier Pulsewidth Modulation, " IEEE Transactions on Industrial IRE : BUTIRNIHRE | MIRHR
Electronics, no.62, pp. 7181-7190, Nov. 2015. E2[F : Department of Physics, Cambridge University
8. Wei-Chung Chen, Ying-Wei Chou, Meng-Wei Chien, Hsin-Chieh Chen, Shang-Hsien Yang, Ke-Horng Chen, Ying-Hsi Lin, Chao- 4[E : » 2016 - Present : Professor, Department of Physics, NCKU

Cheng Lee, Shian-Ru Lin, and Tsung-Yen Tsai, " A Dynamic Bootstrap Voltage Technique for a High-Efficiency Buck Converter in a
Universal Serial Bus Power Delivery Device, " IEEE Transactions on Power Electronics, no.31, pp. 3002-3015, Apr. 2016.

9. Shang-Hsien Yang, Chao-Chang Chiu, Chih-Wei Chang, Chen-Min Chen, Che-Hao Meng, and Ke-Horng Chen, " 87% Overall High
Efficiency and 11 pA Ultra-Low Standby Current Derived by Overall Power Management in Laptops With Flexible Voltage Scaling and
Dynamic Voltage Scaling Techniques, " IEEE Transactions on Power Electronics, no.31, pp. 3118-3127, Apr. 2016.

10.Shang-Hsien Yang, Che-Hao Meng, Chao-Chang Chiu, Chih-Wei Chang, Ke-Horng Chen, Ying-Hsi Lin, Shian-Ru Lin, and Tsung-
Yen Tsai," A Buck Power Factor Correction Converter with Predictive Quadratic Sinusoidal Current Modulation and Line Voltage
Reconstruction, " IEEE Transactions on Industrial Electronics, no.63, pp. 5912-5920, Sept. 2016.

11.Shang-Hsien Yang, Tsung-Hsun Tsai, Hsin Chen, Chao-Chang Chiu, Ke-Horng Chen, Ying-Hsi Lin, Jian-Ru Lin, and Tsung-Yen
Tsai, " High Accuracy Knee Voltage Detection for Primary-Side Control in Flyback Battery Charger" IEEE Transactions on Circuits
and Systems | : Regular Papers, no.64, pp. 1003-1012, Apr. 2017

* 2013 - 2016 : Associate Professor, Department of Physics, NCKU
* 2010 - 2103 : Assistant Professor, Department of Physics, NCKU
* 2009 - 2010 : Postdoctoral Researcher, Cavendish laboratory, University of Cambridge

}E’%_};&E #&FE o IEEE Transact!ons on Pgwgr Electronics Eﬂfﬁﬁﬁﬁ
o b « IEEE Transactions on Circuits and Systems Bll##s8
BRMR 3% - S{ERE - CESIETIRRY  HEYEE RS

* Power Management Techniques for Integrated Circuit
Design 1F& (Wiley LBRR)
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BIYIRIHKE EMTESER BEEKXRE TRERFERNERFITA 8
BiRRE BiRRE g
SEBRIEB TIIEHRESREIREHEE I1IC 25t BEREEH RN I EEEE 2014 EFREBILEEARBTRERKVNEBRARAT  HRAFQ
FEBRERHNEENEREENRBREREURSWENIEEEIRS  FRAR M BEeItBMEEIREERRIEZIRES T oH o NHAME U ERIURZREA
B8F R 2016 E2 2019 & IEEE International Solid-State Circuits Conference "R IEHESM EYFEENRIFTRE - MR IERE Symposium on VLSI
(ISSCC) UK 2016 £2 2018 £ IEEE Journal of Solid-State Circuits (JSSC)%5 o Technology B X @ WA SEANLBEFELEHRHE o

SEEMNEF SERICRE

RN

. Tai-Haur Kuo, Yi-Wei Huang, and Pai-Yi Wang, " Background capacitor-current-sensor calibration of DC-DC buck converter with

DVS for accurately accelerating load-transient response,” in IEEE ISSCC Dig. Tech. Papers, Feb. 2019, pp. 430-431.

O

TSIANEWS - SF5IRE o

.+ 2018 FHBEE A PRt R
+ 2017 & 2018 M IBEBAEIERE S BRI E5E (VLS| Technology)

2. Pai-Yi Wang, Yi-Wei Huang, and Tai-Haur Kuo, A reconfigurable transient optimizer applied to a four-phase buck converter for _— -
optimizing both DVS and load transient responses," accepted by and to be published in IEEE Trans. Circuits Syst. Il, Exp. Briefs, " 2017 ERFABERBLHER
2019. =P
3. Yi-Wei Huang, Tai-Haur Kuo, Szu-Yu Huang, and Kuan-Yu Fang, " A four-phase buck converter with capacitor-current-sensor EE;{;’M%{’E
calibration for load-transient-response optimization that reduces undershoot/overshoot and shortens settling time to near their 1. Kuen-Yi Chen, Yen-Hua Huang, Ruei-Wen Kao, Yan-Xiao Lin, and Yung-Hsien Wu, " Dependence of reliability of ferroelectric
theoretical limits, " IEEE J. Solid-State Circuits, vol. 53, no. 2, pp. 552-568, Feb. 2018. HfZrOx on epitaxial SiGe Film with various Ge content, " Symposium on VLSI Technology, pp. T119-T120, 2018. (speaker)
4. Yi-Hsiang Wang, Yi-Wei Huang, Peng-Chang Huang, Hsuan-Ju Chen, and Tai-Haur Kuo, " A single-inductor dual-path three-switch 2. Kuen-Yi Chen, Pin-Hsuan Chen, Ruei-Wen Kao, Yan-Xiao Lin and Yung-Hsien Wu, " Impact of plasma treatment on reliability
converter with energy-recycling technique for light energy harvesting, " IEEE J. Solid-State Circuits, vol. 51, no. 11, pp. 2716-2728, performance for HfZrOx-based metal-ferroelectric-metal capacitors," IEEE Electron Device Lett., vol. 39, no. 1, pp. 87-90, 2018.
Nov. 2016. 3. Kuen-Yi Chen, Pin-Hsuan Chen and Yung-Hsien Wu, " Excellent reliability of ferroelectric HfZrOx free from wake-up and fatigue
5. Szu-Yu Huang, Kuan-Yu Fang, Yi-Wei Huang, Shih-Hsiung Chien, and Tai-Haur Kuo, " Capacitor-current-sensor calibration effects by NH; plasma treatment, " Symposium on VLSI Technology, pp. T84-T85, 2017. (speaker)
technique and application in a 4-phase buck converter with load-transient optimization," in IEEE ISSCC Dig. Tech. Papers, Feb. 4. Kuen-Yi Chen, Ka-Lip Chu, Pin-Hsuan Chen and Yung-Hsien Wu, " Ferroelectricity of low thermal-budget HfAIOx for devices with
2016, pp. 228-229. metal-ferroelectric-insulator-semiconductor structure," RSC Adv., vol. 6, no. 78, pp. 74445-74452, 2016
. 5. Yung-Shao Shen, Kuen-Yi Chen, Po-Chun Chen and Yung-Hsien Wu, " N,O-treated crystalline ZrTiO, as charge trapping layer for
jﬁ%%&?ﬁ" flash memory applications featuring low operation voltage, " Solid State Devices and Materials, 2016. (speaker)
[ES IFEEHIT 6. Kuen-Yi Chen, Shih-Chieh Teng, Hui-Hsin Chang and Yung-Hsien Wu, " Toward low-power flash memory : prospect of adopting
crystalline oxide as charge trapping layer, " IEEE J. Electron Devices Soc., vol. 4, no. 5, pp. 335-346, 2016.
R BITIARIN R SR TSR 7. Kuen-Yi Chen, Chang-Chia Su, Chuan-Pu Chou, and Yung-Hsien Wu, " Formation of ohmic contact with low contact resistance on
BfF XRKEFAE / SHIREEREL n-GeSn by fermi level depinning using plasma treatment, " IEEE Electron Device Lett., vol. 37, no. 7, pp. 827-830, 2016.
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S T cheng-Hsien Wu
B PUKRE MHEEERESR
ERRE
SHEBEER 2015 FEEBE BT - MEBEHBRF IR " AR SBENFEMFEE
1E88 (Resistive Random Access Memory, RRAM) , 893835 » I ZEZIBEIE
EIDP5E - RRLEDNEM B RGBT BRATHNMERIEE -
Iﬂﬁﬁﬁ"lﬁ DITEEBSYIEMS - BRITHITARE RN IEEE HATIR AR —R
BRI - ETRSC BT RETE - #AETIE o

’ ff.(«

+ 2018 PEIMKRIRBESFE - HESFE + 2016 PEAMBREEBSES - HESFR

« 2018 BIEEANBIBh TEETS - B RES « 2015 @IIPLIKRE - ERBELTENBRES

¢ 2017 BIIPLKRE - FRGEERES

SE8IEE

1. C.H. Wu, S.K. Lin, C.H. Pan, P.H. Chen, W.Y. Lin, T.C. Chang, T.M. Tsai, Y.L. Xu, C.C. Shih, and Y.S. Lin, " Analyzing Electric Field
Effect by Applying an Ultra-Short Time Pulse Condition in Hafnium Oxide-Based RRAM," IEEE Electron Device Letters, vol. 39, no. 8,
pp. 1163-1166, 2018.

2. H.X. Zheng, T.C. Chang, K.H. Xue, Y.T. Su, C.H. Wu, C.C. Shih, Y.T. Tseng, W.C. Chen, W.C. Huang, and C.K. Chen, " Reducing
Forming Voltage by Applying Bipolar Incremental Step Pulse Programming in a 1T1R Structure Resistance Random Access
Memory," IEEE Electron Device Letters, vol. 39, no. 6, pp. 815-818, 2018.

3. C.H. Wu, C.H. Pan, P.H. Chen, T.C. Chang, T.M. Tsai, K.C. Chang, C.C. Shih, T.Y. Chi, T.J. Chu, and J.J. Wu, " Inert Pt electrode
switching mechanism after controlled polarity-forming process in In203-based resistive random access memory, " Applied Physics
Express, vol. 10, no. 9, pp. 094102, 2017.

4. Y. T. Tseng, P.H. Chen, T. C.Chang, K.C. Chang, T. M. Tsai, C.C. Shih, H.C. Huang, C.C. Yang, C.Y. Lin, and C.H. Wu, " Solving
the Scaling Issue of Increasing Forming Voltage in Resistive Random Access Memory Using High-k Spacer Structure, " Advanced
Electronic Materials, vol. 3, no. 9, pp. 1700171, 2017.

5. C.H. Wu, T.C. Chang, T.M. Tsai, K.C. Chang, T.J. Chu, C.H. Pan, Y.T. Su, P.H. Chen, S.K. Lin, S.J. Hu, and S.M. Sze, " Effect of
charge quantity on conduction mechanism of high-and low-resistance states during forming process in a one-transistor-one-resistor
resistance random access memory," Applied Physics Express, vol. 10, no. 5, 2017.

6. T.M. Tsai, C.H. Wu, K.C. Chang, C.H. Pan, P.H. Chen, N.K. Lin, J.C. Lin, Y.S. Lin, W.C. Chen, H.Q. Wu, N. Deng, and H. Qian, "
Controlling the Degree of Forming Soft-Breakdown and Producing Superior Endurance Performance by Inserting BN-Based Layers
in Resistive Random Access Memory," IEEE Electron Device Letters, vol. 38, no. 4, pp. 445-448, 2017.

7. X.Q. Du, X. J. Wu, T. C. Chang, K. C. Chang, C. H. Pan, C. H. Wu, Y. S. Lin, P. H. Chen, S. D. Zhang, and S. M. Sze, " Recovery of
failed resistive switching random access memory devices by a low-temperature supercritical treatment," Applied Physics Express,
vol. 10, no. 6, 2017.

8. C.C. Shih, W. J. Chen, K.C. Chang, T.C. Chang, T.M. Tsai, T.J. Chu, Y.T. Tseng, C.H. Wu, W.C. Su, M.C. Chen, H.C. Huang, M.H.
Wang, J.H. Chen, J.C. Zheng, and S.M. Sze, " Ultra-Low Switching Voltage Induced by Inserting SiO2 Layer in Indium-Tin-Oxide-
Based Resistance Random Access Memory, " IEEE Electron Device Letters, vol. 37, no. 10, pp. 1276-1279, 2016.

9. P.H. Chen, T.C. Chang, K.C. Chang, T.M. Tsai, C.H. Pan, C.C. Shih, C. H. Wu, C.C. Yang, Y.T. Su, C.Y. Lin, Y.T. Tseng, M.C. Chen, R.
C. Wang, C.C. Leu, K.H. Chen, I. Lo, J.C. Zheng, and S.M. Sze, " Obtaining Lower Forming Voltage and Self-Compliance Current by
Using a Nitride Gas/Indium-Tin Oxide Insulator in Resistive Random Access Memory," IEEE Transactions on Electron Devices, vol.
63, no. 12, pp. 4769-4775, 2016.

10.J. Chen, K.C. Chang, T.C. Chang, T.M. Tsai, C.H. Pan, R. Zhang, J.C. Lou, T.J. Chu, C.H. Wu, M.C. Chen, Y.C. Hung, Y.E. Syu, J.C.
Zheng, and S.M. Sze, " Nitrogen Buffering Effect on Oxygen in Indium-Tin-Oxide-Capped Resistive Random Access Memory With
NH3 Treatment, " IEEE Electron Device Letters, vol. 36, no. 11, pp. 1138-1141, 2015.
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B PUIKRE MIEER
ERRR

MEBFERBE LIRBZEHESBE N IEEE (RRAM) 58 12 38 (Selector) JTi o
RRAM 265 » #8364 (1TO) L EMWAY RRAM IliHE NIFSYELIEMES] - 5755 ITO AR
%%Bﬁiﬁﬁjuﬁeﬁeﬁ}_l ; #2195 (LiSIOX) S ETIN EEEHEENER + Reset 1872
EITRANYIREASIEBIS AL DT - Selector 2D » FE(LI (VO) EITHIZE - 1R VO
EHERHEITERED - SFIRERIRNUBESHHEDEEB 2B - R AR
MNEE (V) LEE - PREIBARILIS (HFO,) VFEUSHE » IhitB T MARBIOBE N
# 88 » Forming 2 BIT RIS IEE R HY Selector o SELETHISM BB XE 5 EEREATI
DRIZEFR 2015 £ IEEE EDL ~2017 4 Nanoscale ~ 2018 £ TED ~ 20194 J PHYS D »
2019 fF EDL ~ 2019 £ JAC ; i EB 2 IEPERBEF (15 IBPEZRIPFEP) o

(SIEHERE | F7

« 2019 EPERBIBHE " —BEMNIESRDBNLE ) EX

« 2019 Symposium on Nano Device Technology (SNDT), #T5aM ¥ ELp D MTHefilT » & Selected Paper 22
« 2018 EPERBEHE "UBEARBRIBEEMBZHE ) FF

+ 2018 Smart materials (Japan), Young Scientists Forum Session Chair
» 2017 VLSI-TSA Best Student Paper Award

SRSMEF

1. Chih-Yang Lin, Ting-Chang Chang, Simon M. Sze, et al. " Effects of Varied Negative Stop Voltages on Current Self-Compliance
in Indium Tin Oxide Resistance Random Access Memory ". IEEE Electron Device Letters, Volume : 36, 6,564-566, Published : Jun
2015. (IF=3.433)

2. Chih-Yang Lin, Ting-Chang Chang, Simon M. Sze, et al. " Attaining resistive switching characteristics and selector properties by
varying forming polarities in a single HfO2-based RRAM device with a vanadium electrode ". Nanoscale, 9, 8586-8590, Published :
May 2017. (IF=7.233)

3. Chun-Kuei Chen, Chih-Yang Lin (contribute equally in this work), Ting-Chang Chang,-:-& Simon M. Sze. " The Demonstration of
Increased Selectivity during Experiment Measurement in Filament-type Vanadium Oxide based Selector ". IEEE Transactions on
Electron Devices, 65,10, 4622-4627, Published : Oct. 2018. (IF=2.620)

4. Chih-Yang Lin, Ting-Chang Chang. " Predicting voltage induced positive-feedback effect on dynamic reset behavior in resistance
switching device. " Journal of Physics D : Applied Physics, 52 (2019) 095108 (6pp), 1-6, Published: Jan. 2019. (IF=2.373)

5. Jia Chen, Chih-Yang Lin (contribute equally in this work), Ting-Chang Chang, Simon M. Sze. " LiSiOx-Based Analog Memristive
Synapse for Neuromorphic Computing " IEEE Electron Device Letters, 40, 4, 542 — 545. Apr. 2019. (IF=3.433)

6. Chih-Yang Lin, Ting- Chang Chang, Simon M. Sze. " A Characteristic Improved Technique and Analysis with Plasma Treatment to
the Electrode on Oxide-Based Resistive Random Access Memory "Journal of Alloys and Compounds, May. 2019. (IF=3.8)

7. Mei-Qi Guo, Ying-Chen Chen, Chih-Yang Lin, et al. " Unidirectional threshold resistive switching in Au/NiO/Nb : SrTiO3 devices"
APPLIED PHYSICS LETTERS, 110, 233504, Published : JUN 2017.

8. Ying-Chen Chen, Chih-Yang Lin, Ting-Chang Chang, et al. " Internal filament modulation in low-dielectric gap design for built-in
selector-less resistive switching memory application. " Journal of Physics D : Applied Physics, vol 51, 055108, MAY 2018. (IF=3.8)

9. Ying-Chen Chen, Szu-Tung Hu, Chih-Yang Lin, et al. " Graphite-based Selectorless RRAM : Improvable Intrinsic Nonlinearity for
Array Applications " Nanoscale, 10, 15608-15614 JUL 2018. (IF=3.8)

10.Sungjun Kim, Chih-Yang Lin, et al " Dual functions of V/SiOx/AlOy/p++Si device as selector and memory ", Nanoscale Research
Letters, 13:252, AUG 2018. (IF=3.8)
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