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EMS Test Setup

*  FARFEOUT = 50mm / 30mm (o)

» HrH{itBEbacklight (local dimming)
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An Overview of Packaging Assembling Technologies
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Structure of 2. 10&2 3D PKG

Source: Johin M. Lau, et
al, ECTC2021

8 2.10: Heterogenas
®  2.30: Hl with orga)
> Better yield is due to
and known-good nuilsupmmb,
> Organic material & TIV provide a benefit in {Low ion loss]
® But the 2.10/2.3D PKG would cause the larger warpage issue due to the asymmelric structure
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5 BEFHPHNEREIZIENSHRIREFEL
BEESEHRBEN - @it - REANKEERETRN
EEMAREBEEN IR - B2 » ARKREARER
BEEREREANGRE (81E) THESHER
MERERER  TEHEERANERER (B
LR O PREER MK ELIEEBNBRSEK) B
HEES B R IR QS E HER - dAE%RN
RN AR R EE AR B R SRR AR
AR AMEDES MRS
BE > AEKELBREREN  WNREEN

FH (1960 ~ 1970 £ ) R AKENERRZ
ER3L&E T (aperture theory) #5 G M2
(asymptotic methods ) ZR5Eik © & FTEENFT
MENEFEAN RN ANRE < SRR RN
FAIERBMARZEENEGR  BEDLDHEFR
TEEARZEBENFTE © Y 1970 ~ 1980 FA4X -

BOM SRR RREESEBN - AT FEFHES
RS EER B EHERR » hERES 5
A (pencil beams ) EAREEA - MR AEE
REE#RHE (contour beams ) FIFEK o HItE

M &£t (optimization) JEE L | ERANZEAN
55T R 48 (multi-feed reflectors ) L K ot %5 12
ARAY R BTl Bk A B RN EE B < 44X (2006 ~ 2014
F) ”/RYBRBAE RGN KREREEYDIERIK
T EEE 0 SEEIEE (high-order method of
moments ) FEEBRIERKIEL  UFABRLNE
IS E R ETRE RPN REES BRI T o
ITEF - BawmE R NET] (reflectarrays ) =2
FHEBADE R BREBAZRETHRAZIUELE -

FREUEREEFENANEZNEE B8
T R ARG EENEEN o

022 R 51M (Reflecting Intelligent Surface,
RIS)

£ 5G/6G E A H - AR ERERLLLIE
B5  BARSKNERLUKTEREEE - B0
FERPERBRRBEERARASMEM - &K
BRBETRE - A Y BRERNAIAERLUE
FESNERERERNERNLTE  BERE
HIERET B INERE - HRNBEREHERKBEE -
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RIRARBMABESXEBRESHER  &KkAE
REZERHYE (TABAAEREERE —
Reconfigurable Intelligent Surfaces) < X #x [&
FIFEEMA » AT ETMARERNER — -
BEEER  SHERNRKELERERTEER
RISHZRE  Te=PESRIMBEEBENOER
NEER LR °
REARF AR FEITEEARZE (Universidad
Rey Juan Carlos ) #9 Jorge Vallejo 2 H T —7&5%
RIS IE R ZE WK B (smart electromagnetic
skin, SES) KK EZ KK 5G A AR AR Itk
SES BENEERSESER - AI[RIFRF7E 28 7 60
GHz SEERE(F - AR GTEFIETTZ2H— @R H
IMESETT A DU RAGTE R OMBSE TSN 2 E S
SRR - DIBRESEERPREARANEEE
(BMEEBEARRIERNEIIER ) thoh - 2
ERE R BB ERERRSMNANTEIREE
RNBEEHE o TR KM Al ARTEIE AR R B
(non-line-of-sight) SRR ABEZHERER
ZKK 5G FRIVMEARIE
#ER RIS 1£ 5G/6G Wt A EIERERE A
M RISWEFEEINFERANEE  EAIESR
BIE K RBERAREE (KRBT ) RTEEME -
RKEAETEBEAZ (University of Porto) AY
Luis M. Pessoa EIXig H —EENIFER MR
BRI E TR ARG ERE - ER 1 AT
B EE AR RIS BITREME Ka S8R -
I B3%E%8 CST M HFSS SBHAEESEEEI TR ©
toh o BRE TBUZEFERUEIRZIZREME
ERAVIES o Fri2 HAMI S JT1E 25 ~ 28.3 GHz #8E%
B Y/NR 1 dBWIER  BIEFOEX 26.7
GHz % » T HSEEA 1 GHz W IESER » 24
AL ZFEHITE 180° + 20°  th4h » ERFTIR HAY 1
T IFE R M IR B E TRt IR E T — @
8 x 8 WY RIS » LUERE BT KR HIEES]
NBY X4 =50 (Measurement of Electrically
Small Antennas )

RixER —EHLAKRESZRATIE B R &R -
ARRE  AETNHEEREZERNTE R



W % 18 EEON R SEE S

18th European Conference on Antenna and Propagation, EUCAP 2024

e R E/NE KA (Electrically Small
Antennas, ESA) MRS A PKE - MEX
#%2 T/ESE 31T VHF (144 MHz ~ 146 MHz) /
UHF (430 MHz ~ 432 MHz ) S{E{EHISEXR & E
i 2RSS LRGSR EEE R E -

Al 2ER - BAEMEORMEIE R Y B854
%o BAEI IATSEEZRBRERNERE
T~ ZEENAE  TERRREMAI &M
EBEBRARFURT - A BHANKELSBE
BMEZEIB— TR RETER - BT EX
HEFHEEER - ML HRBEVNRAIHIAR L
HEAERFNEBRNE - BREEEVGTEZ
BB  AERNER - FEHAFERIGES
G ERSER AN NIEEERLERBIRIE
REBAEEEOLDEIER - REEZENER
gt 8IZ=/A7 (Microwave Vision Group, MVG)

BHTY ERIKEITIS (spherical near field) &
Bl A E 2 HRERKNERRAERIERE 70
~ 220 MHz f9/NBURER - SHEI L RBRSIE
70 ~ 220 MHz SBETNES M RERAVEIERE
ETYARAME - ERFWAONT Y X ERGS
MR ERNEEENEERESR BT
ERLEERERNLLHPEDEGSEIER 0.6
dB - S AIER +0.9 dB FIARFEEE o

N NB KRR SE S T2EE - B

NREAEEARAERPNMLBMARLE (Hertzian
dipole ) * Ktk HEg5158 (FHEHEZR ) th7Enl 8
Bl - A1 ERSIRESAN ST E—HelER
EITEE - BRI EZER FREEEAMERENS
TEEMHEMESRZ (Laboratoire d'électronique
des Technologies de I'information, CEA-Leti) 9
Marwan Jadid B2 HH Y ENEBIERBERZ A
( modified quality factor method, MQFM ) » L0 38
2 ESA NERETE - 5 /EE B/ N RRIRE
PR L EEE (Wheeler cap) RifEE 8
BRI 23N ME RS E ZRKTE/NE R AL
I - BT Y BT R A2 W=7 5 T1E
1£ 433 MHz ~ 868 MHz 7 2,400 MHz FR/CMERA
NRURAR SR B AR B VERET R BN 5% - HE
RS REERE R —3 -

SHENEUCAP BB REREZZHXE
r 0 Bl e R B R AR B 5 R DL HE (Best antenna
theory paper award ) ~ & 1% & F £ 1lF R 4% 5 S H2
( Best applied technology antenna paper award ) *
ESEFRXEE (Best measurement paper award )
\ ERIEEEHHE (Best propagation paper award )
« RIEBHLEHEE (Best electromagnetics paper
award ) * DINERFEZAFHIEE (Best student paper
award ) » H¥E I BERENR 1 PR ©

255 - EREERIE A

MR Y BT 2 ARER R BRI
FWMEBEMNSFRLH T MBS MEER=E
WEEREATRNER—ER2HTE-FR
R EM - LR ET £ (14 India Street,
Edinburgh) —FARNERNEHEENESE B
B R - B AT A4 3 DU B sr LLRD
FAENR - BB —4APHNRRERREHS
BEARNER ' BRY RATEANSHE S e E S
BARS  BIEM A5 R ERK T BEBEE
s E AR EMT R o Lhoh » IELEB=RE
(=R ) BT ~ RXERTERNER UKL
BEEBENZRDENZFRHNBE - BRI 5
RHTEEHAEMB SR AEEESE (James Clerk
Maxwell Foundation) &5 » fEARYI Y &F
LERIBENHX TR B2INERER B
FANXRE  FIS2ERENS - RSEAEE
RSB AE TS - BREFHET EE
PR RS » BEER—5 ©
BiE R

RORPEFIS RS RLHT SRR 18 EROMK

mEERGE  REEF RNEKLERERMNZ
HEIEREREE - WFRRRBEER - GRERER

BB DEAT » REERIIEAR AR LEE S
#EBEE - SF2UEBERGE  AYHBRT

UFE RGBSR - BRBEZRE
FREMHRSE IR - ARGENERELS
7T HERZRREACEEHERE XBRE © 8

/
AN =N 133
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R 1 SRR

“Analysis and Design of mmWave Wideband Artificial Dielectric Flat Lens Antenna,” Caspar M Coco Martin (Delft
Antenna Theory | University of Technology, The Netherlands); Weiya Hu (Delft University of Technology, The Netherlands); Daniele
Cavallo (Delft University of Technology, The Netherlands).

“Characterization of a D-Band Active Transmitarray System for Efficient Point-To-Point Links,” Francesco Foglia

?:c?rtlr?glo Manzillo (CEA-LET]I, France); Jose Luis Gonzalez Jimenez (Université Grenoble-Alpes/CEA-LETI, France);
oy Abdelaziz Hamani (CEA, France); Alexandre Siligaris(CEA-LETI, Minatec, France); Antonio Clemente (CEA-
Antenna
LETI, France).
Measurement “Quantification and Correction of Signal Averaging with On-The-Fly Sampling in Near-Field Antenna
Measurements,” Olav Breinbjerg (EIMaReCo, Denmark).
“Advanced Microwave Radiometry: Refining Sun-Tracking Technique for Atmospheric Attenuation Retrieval and
Propagation Sun Brightness Temperature Estimation,” Giovanni Stazi and Marianna Biscarini (Sapienza University of Rome,

Italy); Luca Milani (European Space Agency, Germany); George Brost (Air Force Research Laboratory, USA).
“Rigorous Susceptibility-Based Design of Generalized Huygens’ Metasurface Radomes,” Amit Shaham
(Technion, Israel), Ariel Epstein, (Technion, Israel).

“A Completely Overlapped Ku- and Ka-Band Dual-Polarized Phased Array for Simultaneous Terrestrial and
Satellite Communications,” Bumhyun Kim (Pohang University of Science and Technology POSTECH, Korea
(South)); Wonbin Hong (Pohang University of Science and Technology POSTECH, Korea (South)).

Electromagnetics

Student

B %07 Bk &6 £ % — Alan Walker
W AT B HOE R P AT A

a2 - B AR A

WA SFEEEBRIEHRENESR 254
[ EFRERIRRE » N8 HE 2 ADR AR FTHIAEES
il o thoh  RECERBIBHE R - BB
AU D 3 B R B ARRIIH TS ~ S ERRVAT
R REBHNEBHRASRIMRERRL - HiFFR
RILBHL,/ RIFELEEE - AR 2 REZHK
DEMFRAZZIERK

Conf. Antennas Propag., Glasgow, England, Mar. 2024.

2. Mohamed Elsaid Ghatas and Luis M. Pessoa,
“Non-Volatile Memristor-Based 1-Bit Reconfigurable
Intelligent Surface Towards a Greener 6G,” in
Proc. 18th Eur. Conf. Antennas Propag., Glasgow,
England, Mar. 2024.

3. Francesco Saccardi et al., “VHF/UHF Antenna
Measurements Based on Multi Probe Array
Technology,” in Proc. 18th Eur. Conf. Antennas

ool Propag., Glasgow, England, Mar. 2024.

%%é*’l 4. Marwan Jadid and Christophe Delaveaud, “Design of

1. Jorge Vallejo, Eduardo Martinez-de-Rioja and
Ana Arboleya, “Dual-Band Reflectarray-Based
Electromagnetic Skin to Provide Millimeter-Wave
Coverage in the 28/60-GHz Bands,” in Proc. 18th Eur.

Electrically Small Antennas and Radiation Efficiency
Measurement Using MQFM with Radian Wheeler
Cap Sizes,” in Proc. 18th Eur. Conf. Antennas
Propag., Glasgow, England, Mar. 2024. llll
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Asia-Pacific International Symposium on Electromagnetic Compatibility

Wt S AF #93e kIR ELI

EE

I8

AR 2024 D XEFRBHEMAAMTE |
( Asia-Pacific International Symposium on
Electromagnetic Compatibility ) /¥ 5 B 20 H
E5H24 B AAMEEZE A O (Okinawa
Convention Center) 217 » G Ta K EIFREHIME
A& (APEMC) Z B COVID-19 KmiTLK
NEXAZERS @ BERYREZERRMtENE
BRIEMAMATAL -

RRBRAFEUERANSHEDEFE R
Prof. Yoshitaka Toyota £ HEE : T H#HZ EMC
Japan/APEMC Okinawa &£ % 78l 372 2 & 1F
At I K HE B) EMC B3 RT3 & » E M
RANMAERIETENFT RS - IRKRMAES
B EMC A B ARG Z A4S -

AR &ZM NICT- [BHBSH ISR ~ NTT-
AT HASEEEFEHKR N EZ 4 » Rohde & Schwarz
ERLDLSHMERMERSIE -

AEfEr Sl
511TE 5% ( Regular Session)
A& G117 € % (Regular Session) 9 Bl A
& W4 3% 1% (Electromagnetic Environment) ~ &
Wi M8 A & ¥ (EMC Management) ~ &l 9% #
& R 5t 2 &£ ( Signal and Power Integrity ) »
R AR £ B # R ( Nanotechnology &
Advanced Materials ) ~ EMF % & B2 4 #) 8 22
# (EMF Safety & Biomedical Issues) ~ & i 48
282 (EMC Measurements ) » & 3 = & i} &2
( High Power Electromagnetics ) ~ %7 & £ 4%
¥ o) S HAE A (EMC for Emerging Wireless
Technologies ) *~ B T # & (EMI Control ) »

U

T2 K B PR A AR A R )

K4EBHIME S (Low Frequency EMC) - Bi{E S
f4 22 ( Computational Electromagnetics )« #8 5% T
ETEHER
( Power Electronics EMC ) &+=18 -

2 (Spectrum Engineering) ~ &

455 & 5% (Special Session)

155€%% (Special Session) 73 5llA Recent
Research Trends in Offensive Electromagnetic
Information Security Supporting Hardware as
the Root of Trust ( X A REERNKE
MEHREERE2NEHMAREBE ) Biomedical
applications of electromagnetic field - EMC Issues
Related to Common- Mode Noise * EMC on
aviation field ( BB TEYEZERTHEA -
LR AE B B LR A [EMC] & ~ fZE
EIFEHFRA M [EMC] & ) » Measurement
techniques underpinning EMC reliability ~ ESD
measurements & countermeasures ( Z1FEBHIFRA
Tt [EMC] RISEMRYBIEHAT ~ 7B E [ESD] 8
£ HE¥ K ) Maintaining a safe electromagnetic
environment in medical and healthcare settings
(EEENRERETESLENERIRR )
EMC Challenges inside Industrial UAVs_Mitigating
Mobile Communication Interference ( T 3£ A #%



N EBHFRA [EMC] Sk — BEBEEETIE )
Automotive EMC ~ EMI and IEMI in Advanced
Power Applications ( 5C#£5E JIFEFR PRY/SE B
FAM [EMC] » EHT# [EMI MEESHTE
[IEMI]) ~ Emerging EMC Technologies in Power
Electronics ~ Advances in terahertz technologies
for exposure assessment and biomedical
research ( & 71 & F H & B 09 & fk 3= & B ig »
PR 28 B2 RV At A0 £ ) B8 B2 B ST Y R 24 B2 1l 25
F& )~ Monitoring of EMF exposures in real daily
lives ~ Protection performance and components
technology against HEMP, HPEM and IEMI ( H
BEERNERS [EMF] 2EER -~ BhEim
& W K & [HEMP] » & Zh X & # [HPEM] A =
& T8 [IEMI] 7Y R & 14 82 A T 4 54 ) »

Reverberation chamber (ZB£%E ) o

BRMY R EHRI D

BT i et B 88 SO B B TR A ST
T4 -
1 BEERREEENENRERS BEE

(Dust Figure Guided Modeling of Corona
Discharge on Touchscreen Surface )

RAREERXER BT ESRAEEN
ENREESISZER, HHTTEE (Regular
Session ) ##Y High Power Electromagnetics fJ
DHE - HEEEREAKE (Missouri University
of Science and Technology ) ~ 38R /A& (Apple
Inc.) ~ BRLZERHEAKEZ (Institute of Electronics
Graz University of Technology & SAL Graz)
RHEHY —BHBTEEFREASENE (corona
discharge ) #E1TEEIVFT % °

H X & # &~ 5F = 18 E (Electrostatic
Discharge, ESD) 2R S 2 ERNEENE
B RKIEKREERE
A & & i £ (corona streamers ) ° %= £ X

(streamers ) HEEEMAEIHIE N HEZEER

7 JREEERME - HEMZRBENEEN

(corona discharge ) * &

M = ERESE | NO.54 Jul. 2024

& (corona discharge ) 1T R E B R

METEER B PREE -

HWERH Y BN A BRI EMNERE R
B RERBEMWWESNE (corona discharge )
EITEENFE © 4t Y ERE ( Dust Figure )
BRI DT LA R E AN R & 2 E R Es /8 T
5 DIMEREREKRETE - I8 Y —1E SPICE &
BIZRE4¥ i ESD IR E MBS R ER e T
SRR - S T ZRETERIEEER - &
A AR ERIEE S o IR(E TR B FERIER
Z1E30% MUA »

FE B R E R 2R EBEIE KRB
MEEMICERNAESEE LAY KR 2388
F#ERE - B33 Y SPICE f=24Y » # ESD 18 &8
e R ROB SR AL AV ERBEEAE R - B1ETRAIE
BEEM - AEM LARME - FEAIZRZETE 30% L1
A o ST EEERE ¢
(1) BEEE FNESDEN: BEFENE

(ESD) A B s~ N E A B

BEHBITINE ©
(2) BEEWEBRER  HASENEHE  BFES

BEZE R A EE N ER
(3) IREEEE - EAFARERER (Lichtenburg

dust figure) RAIfR/LERRERIIE R DM

KEFEEHNER -

(4) SPICE 2! : Fi% SPICE & - & E Rk
R R E BRI E R E L
HERFUZER °

(5) #MERHEW  RAGRHEASREBFNLE
FRRA LIS R ETE ETEH ESD &%
& - MIRBFERAIMARMEE M ERERETS
WX HEE -

2. EETASEMANEHREZRNIEE (The

Impact of Choosing Different Reference
Impedances on Calibration Results )

Excellent Paper Award ( & 55 5/ (82 ) £
BOAEREER - Hip o —EAREFHE (Chiu-
Chih Chou ) ~ Po-Chen Kuo FT /& & i1 & 1 9 K
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£ (National Central University ) DL Wei-Chun
Wang, Yu-Hsun Cho ( 373l ¥5 %%, LUXSHARE-
ICT) » FT2 A9 The Impact of Choosing Different
Reference Impedances on Calibration Results
CEERRZSEMANREERNTE) BB
FREGTE o
NG Y = 4R PCB Al PRE S 2
HRBHES2EEN (Za) BENEEM - I
tt » B Al USB 1 PCle i8I FEMSE[EHE
EMSREZS SRR ERRELBREERE - &
MIVERERE
(1) REFE : TRL M 2x-thru 1R 5 7E R EE K
MBI ©
(2) Zet BIEMIE © DT Zes H/NE(EINAIRE
S 28 KR MIKIEFR -
(3) EWROMN | FFAME Y BN Zw BLEHR S
28 (S parameters ) NEEMEMNEENT o
(4) EREE - ®IBY USB Type-C EEE A
Z 15 48.5Q F1 40Q) THIF—LAIEER—1L
S 2BUETERYL - BR Y HEIKERNA
ERE -
3. REERRSIENERINPIRENEEAR
B (Extraction of Audio Information from EM
Emission Caused by Loose Connectors )

M % — & Excellent Paper Award ( 855 i X
12) REREEEBSIENERBFNPIRINEE
{28 (Extraction of Audio Information from EM
Emission Caused by Loose Connectors ) » 1E &
% * Taiki Kitazawa ~ Daisuke Fujimoto ~ Yuichi
Hayashi (R RICImRIEHAMTAZ R AE [NAIST])

EMRBSRAEETYREEOGESRK
EEESAUERREEENIFNEER (EM)
RSTPTIE - EEERIMERBEHEENERT
RBKIMEBAMMBRRESEE - LHAEER
MR (EEPTRR T AR " REpEESR ) B
B9 EM 8257 AR EN S 4815 BV AT - EREA
REMNERSTEATEEERES "AREEN

MIBEN o REZIEERBETFIRNERIN
& AREmMs  (FEFREMEBEZR2RBNE
SMBERN TREERES ) EANEESER
(common mode current) RKEZIHES - B
BRI BERPEAIIRIMRE ASMA) B
SRHVHRIEERE A/NF 2.00cN-m > AT LURE
A2 A9 HAEE 7 (common mode current) fE
FIRIEFIAE A AR SRR R S IAE S ©
MR ERERE  SEEENHBEER
F /NI 2.00cN-m BF > 824975 it ik 18 100 Hz
Z 3 kHz SEEXFHRE RN - EEERIEANEE
BER - BAINMXREEEZSRTLEM 500 MHz
SRS Bl SRR ST IR & L - W EARREAN
A RART - BIRY bIRIE - ERBEMEEE
BEBEEESELIIENGE W LUBBSHE
EEREER -
4. ZIFEBERERIRELET  EESHREUE
i& B 7 Wi-Fi 6E FE A (Multiband Monopole

Antenna Design With High Radiation
Efficiency for Wi-Fi 6E Application )

BREREENRS @ (FER A5 (Hsi-
Tseng Chou) * 2532 ( Kuan-Hsun Wu ) ~ &34
i (Hong-Rui Chen) @ FTBE A& &EARE

( National Taiwan University ) °

AIRHE T —RBLERBRUERKE - §
1£12® 5G NK#&#4E (B5G) BEIBENEEIIN
Ko ZRBEENEREE » UEAGRBEARALGS
1o BAEEMERBEREMNERER - LIED
IR 2SRRI o RARTE Wi-Fi 6E $HER B
B2 RESET - RRARER Y& 35 mm
x 24 mm x 1.6 mm * AJLEBEBIEEHZ Wi-Fi i
FEsMEE B PCB R £ - FE RN 50% @ ER5T2K
KB 90% © /% Y BB ATV RITTIE - 1T Y
HE HFSS R IR AR ¥t -

AT R A R P A LIS ATE 2.45 GHz »
5 GHz LI 6 GHz 4282825732 & 18 90% °
5. @+ ¥fn EBG {ER /@S 5G St HEE M

#A (EMC) BBRAZE (Metamaterials and

EBG as EMC Solutions to Space Com & 5G
Advanced )



Sungtek Kahng.
Frod. with Inchasn Bationst Unlvérsity
Daps. of In & n

=]

WAERAEZEH A

B KA EBG (electromagnetic bandgap )
ERZEEBEM 5C L ES MRS (EMC) f##
R 5 % > 4= (8 Session = & E R 12 ( Tutorial
Session ) JE#EE HE I X2 (incheon
national university ) #Y sungtek kahng °

FEE TR RMIES N H B M E T am A
MENTSRIE N EHRNEEFREE (EMC)
FET4E (RF) BB R FTIAMRIEM T AR
FHEREEEERNWIKEMRG - /T EHS
BERGTENTR LKA TRABES » MFSS

(frequency-selective surface ) » 2 # H B2 E 47
OEES  LEAZUE RS/ BERMAM

APEMC 3345 B35 %

|\ | EmEREsmgE | NO54 Jul. 2024

FEENHIR  RHEXTERITFERES
TENATERAAUNEABRERS  WEHEE
It B BB RS EEE XY EBG
( electromagnetic bandgap ) » 1 X N [ B9 &
o AMBABAEEME E—EMHNER
K H4 % & (magnetic permeability ) £ ## i
2 EBFRAERER  EMAIEGER
# EMC MR TERFIBEEENIRR - Kil=Z
HMESRXMNBMEXRDIRFREHES|ANAL
FUHNMERER  ©EMRARKEENERS
MEAEAL - JREBM B EE TR (dispersion
engineering) SIE TR RATEBRES
AR — B A EAEREE G =
HIREHRHIFLR - ALt EARRAES
# 51 5 FSS » DNG (Double Negative ) /SNG
( Single Negative ) /AMC ( Artificial Magnetic
Conductor) 1 EBG I T M 57375 » LUK
¥ EMC/ R4 /RF RET S RER - Lo - &
P32 75 = 5w B BA 2T 09 18 % 24 & ( Slow-wave
effect) - DGS #1 SRR/CSRR fytikiE (FEEH
B BURRY —RINEHAELE LS
Ry AEME I TER S AV ERGT RN SR 5T o

A ARAHAEXALER

3)
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DABIBREHARNE - £

%ﬁﬁéiﬂaﬁkﬁﬂ’ﬂ%% RARA SR LUIE
MEFR K LERRBRESCHMEEL > 2
BARA I ERE > ST FFERBAREFE
FAMTNFERETENARTAS  BBEMMN
BHRDZLURESRNMN - BN ERBHELEA

- RESEARCH of EMC LABOLATORY- £~

ﬂiTnﬁ
EMC FUNDAMENTAL TECHNOLOGY

Research and Dmlwmm on
= High-pr 2 and analysis related to -
EMC i F c
= Calibration and measurement metheds with the woeld's highest-
level anechoic chambaers 3t NICT
* Calibration technology for measuring instruments for radio
equipment Toes
= RF power meter calibration technology lor330 GH: andabove 77T

* nd anabysis for wi
fields in the EMC field

N EBHEENESR) -

HRABRREENRER  ZRSRIHEGRNR
MAILE SR AR ERNEE - I B 2EH
NERBBERIMN  NMEERBHFLEENERIBE
Y B EFERNRE - HIRNEANBREE
BEE—ENEY -

HRBROEE TRETRZERNR
E% HRBECHENMEIFE T ELZHNE
% ZBERNIERBHRAENAREEZH
R o

HREIZRENRE i@ LBRTH
ZEFMHBERELFNER  BRORZIEZE
BT (BEEX) ARAM—KRRM® "TELH
EEARE  BRMESER - BILEK  BE
EBAABAER - BREE  2IEREBHH
EFRIMG o MFIERSEAVB AN RNETE SR S AR
B HEMsE2—BHR  REREARKNIFE
FRIRIFERVE

" LILES
CALIBRATION SERVICE

= Having more than 65 years of calibration and measurement services
of the radio equip and freg ¥ ds in Japan
* Calibwating the fos d kit
ies and regy based on the Radio At in

- RESEARCH of EMC LABOLATORY-

Japan

* Calbration ol frequency standard ansteuments baved on :h
Measurement Law (jess), and that based on the legal d - -
system of the National Institute of Technalegy and Evaluabion R |
[ASKITE}

L TETEL - RESEARCH of EMC LABOLATORY-

EMC FOR WIRELESS SYSTEMS

= Research of accurate measurement of the electromagnetic
noise, with g thes and
impact on CommUMCations

« Determination of the lmit of eleclromagnelic nowne
necessary for the effective use of radio waves, aming to
enable the coexstence of electronic and electnc appliances
with wireless communication

) St gty Tagarn Wt APyt et TEA S,

Development of TEM Horn for radiated
imenunaty test i close groxmity

NICP
—

1 i 3
Mvelapment of measuter et far anwanti
electromagnetic nose
- i
.“EJ

- RESEARCH of EMC LABOLATORY-

MONITOR1NG EMF EXPOSURE LEVELS
IN DAILY LIVES

Research project of i and appl

1 EMF expor g €313 In Japan

* Measurement using appropriate EMF measurement leth migues for various locations

* Research on EMF exp level fp
technology in indoor environment using Al

* Investigation for effective way of risk communication

based on monitoring data ﬁ‘ g

.-‘—- ,"ll'
i 'Ilpi'

Iﬁl —
~ -| by
I

IE)
F)

ARG 4R 3812 HF R AAR P 1 AT 23R 5E
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Start of “Correction value verification service”

Special Regulations for the Experiment and Test Radio Stations
for measurement instruments in the Terahertz band

in Terahertz Band ,

Summary UGS

By wilng the meagirement instrument werified by the manidaciurer with * A waDepIion Bystem Br promotieg experiments ard Par the Sjmial Regusations for S St s e R Stetisas in De | antre o ——
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Techniques for Human Exposure Assessment

in Terahertz Frequency Region Toward Use for Beyond 56 EMC FU N DAM ENTAL TECH NO LOGY
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Research and Development an
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\ Calibration and measurement methads with the world's highest
level anecheic chambers at NICT
_1 Key points Caliprati logy for ing instruments for radio
9o st equipment
T b RF power meter calibration technology for 330 GHz and above
Transmiss:on and analysis for wdeband pulse electiromagretic
flglds in the EMC field
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EMC FOR WIRELESS SYSTEMS

* Research of accurate measurement of the electromagnetic
nOise, with understanding their generation mechanism and
IMpact oa communications

CALIBRATION SERVICE

Having more than €5 years of calibration and measurement services
of the radio equipment and I'reuw.-n(\- standards in Japan

Caliby g the for o librat
laboratories and registered inspectors based on the Radio Act in
Japan

Calibration of frequency standard instruments based on the
Measurement Law (jcss), and thal based on the lega: accreditation -v--—cn.-‘.‘.mm-::
system of the Mational Institute of Technology and Evaluation -
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Determination of the limit of electromagnetic noise
necessary for the effective use of radio waves, aiming 1o
erable the coemstence of electronic and electric applisnces
with wireless communication

Establehment of interference model for radia crotectios
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Asia-Pacific International Symposium on Electromagnetic Compatibility

- RESEARCH of EMC LABOLATORY- W

BIOMEDICAL EMC

Rusearch on eleciromagnetic buman exposure assessment and

conformity assessment

* Develepment of oo
SXDOMIE  AssessiT

* Construction of the database of dislecinc propertics of
bislogics! tissues up to the MMW frequency {the world's
tirgest catabase]

* Research on exposure assessment up te THz considering to
frequency expansion of radio wave utiBzation

tational human madels for Auman
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MONITORING EMF EXPOSURE LEVELS
IN DAILY LIVES

Mesearch projeet of acgquisition, accumutation, and appleations of ENIT expasisre monitnrin data

* Measurement using appropriate EMF measurement techniques for various iocations s
* Research on EMF exposure level assessmant/presumption

technology in indoor enviranment using Al

= Investigation far effective way of risk communication

based on manitoring data
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Roles and duties of NICT

The National Institute of Information and Communications Technology (NICT)

Jagan's only public research mstilute in information and communications, prom
information and communications lechnology R&D from a comprehansivi perspectve
from hasic to applied research

Cur other missions include aiming to generate nnovation by giving back to societ
the results of our RED through cooperation with universihes indusiry, Ineal governme

and domeslic and overseas research institutions.

R&D content of NICT

Under the fifth mig-to- ong-term plan, which launched in April 2021 0 adeition to our
main

N of pramoting R&D and apen innovalicdy in

based an ICT technology stralegy, actively promote R

that shou ik on cross-secionally and sirategically
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Advanced Electromagnetic

Technology
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Frontier Science 3 -

Beyond human Inteliigence, co-create new standards for future society. NICT
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1. Peng, Z. kun, Zhou, jianchi , Kostka, D., Pommerenke,
D., and Beetner, D. (2024). Dust Figure Guided
Modeling of Corona Discharge on Touchscreen Surface.

2. kuo, P.C., Chou, chiu Chih, Wang, W.C., and Cho,
Y.H. (2024). The Impact of Choosing Different

Reference Impedances on Calibration Results.

3. kitazawa, T., fujimoto, D., and hayashi , Y. (2024).
Extraction of Audio Information from EM Emission

Caused by Loose Connectors.

. Wu, K.H., Chou, H.T., and Chen, H.-R. (2024).

Multiband Monopole Antenna Design With High
Radiation Efficiency for Wi-Fi 6E Application.

. Kahng, S. (2024). Metamaterials and EBG as EMC

Solutions to Space Com & 5G Advanced. llill
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1. Develop and implement the timing controller of TFT-LCD panel or relative
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