A /v\/‘,,

NO.53| Apr! 2024

TaiwanEleciromagnetic

/77,2145 Industiry-Academia ConsoriiumiNewsletier

=S i EE = A

v -
'4\\
|
an

g

[ |

(illl

00
§ooe

II'- h:?u

L.

-
90

K

P ®

F. =
N




(o]

. auden
DUDS mank
Himax Ay

SEnliciBIn RSl <=
MICROELECTRONICS TECHNOLOGY INC. —

Quanta Computer

Unimicron
fx & F




TEM/IAC-

12

16
20
24
28

32

35
36
37
38

39
40

Contents B $%

FmAVEE

RIS

BIEREE — (REEREME AP AR EN BERERNERAT TBELQE
#IZ5858 — Multiphysics Brings the System Design into Simulations

FERBIEBNERARSESHIME ZuHRER

EHE
BSR4 IEEE 2ER BRI

B

PETHRKERE SRARA @Ezzﬁ SR RIS

ERRFRET BRI E S
2023 X FBHERE I BEBIER

BlPRAA ST & EIRERE
2023 4F |EEE S5T#EE AT BRI E (RFIT)
%18 BRUMBUE SR B EZE (EUMIC)
32/E 2023 EFEMEF I RMREEFREHARBR IS EMTE (EPEPS)
2023 FR RMUEEE (APMC)

AMED
HHERIFEPTR 0 - AARR RN BERRE

ERET

ES=RNVA ==
AR ==

fREEEE F
Garmin

REEE

E}J'u F ﬁ/ﬁ%ﬂ & ﬁll_;\
Hi%ﬁﬁ%ﬂ ERREAEREEREEARR
HMASEEE SETBHEZEK R 2024 G HERE



EHRAYEE

RIBERSRREART  BMASFHERENRENS EHHTRSEMBAVEHBE (Distinguished
Lectures) #7 » A RFHEEIG I B R B MEEI LI BEER R B RRHR IR R 2024 FERES
HiE SR R BEH B R RD » ACMARSIRIRE T ARNEAREXRTE BN EEFETHRET T 22088
—ERCUEREELRE (RIS) B3 - FRERIKIEL "B/ EXKBRRETNNE 2 R RAEEE
2, " ERENNEESTRENESIRE , FRTFERSGENZNHEE - HBEEBASEEES
EMEKRAEEER  RUSHACEEMAEARMIES  BILHFRABRANERSRF ] |

HREBRKEFESNAXLEEERNERERE  AHBES TR IXYBREFHEERR
B BOEEXFHASMBESEEMRT REHNERABRIINERBER AT FEHRE -
YRENSAREAEEHESHERT  TrilAEESMER BRESREENBME 10 7 27
B (f) PR &ER R ARZEM 12023 FAESHAESZHBM B FR ZRORKRERTHRERHRS
2, /56 EXNEFRRRESASNIMEBRES  MEELEENASKKFEEHERRERN

BHRRE  REREHIEFRERE -

FPANDBABEFR 2024 F 1 HafAZEERITRIFGRAL - 0 - REHFAANEEE > BEE
BB - HRMITRIF LB NEEB T TIEEA - B EHRFTmIT s » 1993 FMAFERE - —F 5
BHGE - RREERFARITR - BRKREER @ fFFelSARMIZERIFNEENR - BESHE
BB CRRER R « EADRKARERINAVETT » B Al ESRHRAVZREY - ERANAA HRET T - 12
WM EMINEIE AT * ES BRI FREREEE BB ERRENBGRES -

BREWER Y N EM BN HEREES  RIEHEARSNESHEHIN  BERERF®RT
BEXSEREBRRHTBULBAFHAEG  DRESEREE  EYTTRCEEURUBHRERE
Tl - B MEINBEXEEHT B HIEHEERERNEAMERETENEHSFTIESEEL
B2 8L LR -

7L 2020 FFRA - MRS TIRAME Y T SHIEN ) BT ARTUWHRARBE S EUMER KR &
BEMHECERN T  HERESSURMNBRERT  WERMHE XU R - 208 2 SRR
EERFREC

BEEHESRBEBNSRABANHMA—ENSEREAERDZNEL  BEHEAZTHR - LhE
BEMBR TR WAATID ZAAMERERIRERHA

U LB EDAE - HRNERREH | W

i

/,

=3

Bo Bt

[}

XED




| /| SR | NO.53 Apr. 2024

&

{E&NE

WA AR &I E B

FEESKK  HRE#E (Low Earth Orbit,
LEO) FEMEHNFIL#E (Geostationary Orbit,
GEO) BERKHMTINERE  EEMHAR
i AL E BB RNERERENRENEHTES
BE - EEESERIEFEBRNIBARATE B
48 MBI 56 BIALIE R 6G BIAEE
Hit - ESERZETISAREERFER » FTLEIER
B ARBERMBESER 2 BARL - 5K
RARREEBENNDIIBEAFRALNE o 10 2023 4F
10848 AREFANSHUESZHRBRFIA
BRERNERARNTEIRCIEETESE B2
4 T IRES B ESER 2.2 mBRI R T E
FREN = BhAE R RARRRET -

FREKHEGLERATHEBANLEN -
BEETEVEMEA 5G B - BB ERIME
AFIBERERF =20 IO ENER - A - AR
AGMS5GCEMETERREAORER - MEeE
e ERHEHBZHEXRNIE - ILEFEE
b o BT BERBANEZEE @ FIRG28MK
R ERE R - AES  REAFEREA®
BB R AMEABEIIRFEN - 5
—HH &Y MERSEREENEERFTEN
BR - MEEERRRNEENNESERUIRE
FHERDENE  EMEERRRT < TERK
2R EB A » 4 OneWeb ~ SpaceX * Amazon *
TeleSat & » HHBAREERMBENEGZE B
MR - EEBBERE  BEEFEBARRE
ERERREEUREZEEN T —RELBARLE
o ERALULBRESSRBRRLE - RKRTEEHH
B838 30,000 FREENBEREEANZT  KRHER
EMBHREREFER RAEBRRENNT

m HEEWRE

HEMER R unt i

EBHERRMEBIRAT EEEERE

% - AR —REEmERLURENEESLNAF - U3 8
BEHENTER  BELSEEL 12 TEERF
RIHINFHR  EEMETHS DR E R BRRE -
BERENRBERLEFANG Y mEEN
HImPTE R BE ARSI R AR T AR 2R -
P M B WO R R RO T 2 A P AR (BRI ER A
TR TS KRR » W R R 5
B IRIEREA - MAEEHTE RIR G E TR
BREE - TRIBEREEMNR ORI - EHIRRN
HETERAFERGEFIEANE N - EBEEBRSE
WEMEESI IR (Equivalent Isotopically Radiated
Power, EIRP) StEWE B RRNRIE 4 5 708k
Wi BRI RIS - DIFIENR B HERER
BREFXR  AltER M RN EENRA R R
BE - ZRIIKRBREABHREF - BEHRES
MELRE  ALARRBER R - DUE
EEENEEFERY  RFNETAILESEEE
BB EA AW EMEEBRAEE - At £
AP EEREN RF £SFENREBEYR —
EEZNE - BIRRFERIBTH  AEZ




=k

i

m, Phased Array Antenna Concept

® Phased Array for Satellite

O Ku/Ka band

O > 1000 x antenna clements

O Glebal connected Internet
Access via LEO/GEO Satellite

O Beam steering and satellite
tracking
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m, Phased Array Antenna for LEO Terminal — Assembly Pictures

® The pictures below show the module assembly in the design under the Radome
Power RF iy

Control and GPS Module ! .
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Multiphysics Brings the System Design into Simulations
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Effect of Adding Rubber

Resonance Modals

«  The 4 VCCGT MLCCs are noise source,

- Trytobroak the resonance modals by adding a
rubbrer which won't affect the routine space,
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System Level ET-Co-Sim

are needed.

+ Electronsc products are getting integrated. 'I'hethecmald’es-g can mhﬂwbesen!mdﬁomﬁm f
level elec | co-design and |

design. To address this challenge, system

+ Electrical resistance increases at higher
temperatures

= Component leakage power dissipation
increases at higher temperatures

+ Copper (Joule) heating will affect
lemperature distributions

+ The electrical and thermal analyss flow will interact until they are converged.
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Generalized Surface Diagnostics for Automotive Radome
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Fhasa Corelation
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Our solution: 300-GHz single-chip transcelver
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Conclusion

» Dramatic increase in mobile data traffic in next decade

» RFS0OI-on-HRSI technology readily established in all
major cellular 4G/5G platforms

+ Substrate treatment technologies closed the gap in
performance. Best tradeoff in cost/size/technology
compared with other technologies.

+ Rapid deployment of RFSOI RFICs for next generation
wireless applications

+ RF handset solutions will utilize a number of technologies
to dramatically decrease component footprint
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Hughes/OneWeb and Amazon Kuiper
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erable, flat panel antenna for OneWeb LEO
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EKEF > FRA-AKRNEERZERE 58 EE
BARNEMINFE - E—F LN Y BEAREEH
Mo ALt RERMNSABE LT HEEE LRI
ERE AN BB BRI - #452RER  EUMIC
EBEN R Y FESRERRGTNES
i - TRABERM AR ENARNBELT -
SIEERRFTEERET LIS RS
BB BRI BRI E - BBFEARERET
UK SR AT 0 WAIBERREL D
8 BEREaMNSEERES - SHENHE
BIRRMBBENSHEEANRE  WRRIER
MITEMREUELENFERNEE - 2AER
AT ARZRFT MR B MAH  RABEELONEE
— & - HEE—EBNRET R ENEY

BEHERIE

28 EUMIC 2@ — XS AH L TIENK
o HEKH EFRE—X2NEBFZENE
A BEAMSRESHSEN BRNBHEANMEE
WRZIEM Y ERRTEBNEMEBE  EER
BMEHXEARARERTERNEREEET R
ABIETERAIZIM ©

HW—ZEBARH A NERNBEERR
Mg —EHANKE - BT » BRAWBEN
RETEHRRNEBRNERENZRE @ EH#HEBHE
BIEZR - R FEUMIC @& = e #EH
KEARERMNE=MNARFT WEIERETHIME



Reference Design - 76-81GHz PA

Performance Summary

nabling Silicon Technologies
or Automotive Radar Trends
nd Requirements

- BB AT T AR - &
BEEHBE AR RIITFTHAIR - ER2 M

EUMIC 2ZNEARAWNE 2 — RN ERER
MR F M - BEAMEERSEEMZ SRR
A MBI RATINEE  EBRERZM Y RE T
EEEENER - BR & - HAERRHE SR
AFEMNBHEEREL - MRS Y EiATEENAR T
£ BEBANRMBREE T AREBRMNTE I
Y BREELRIRTRIA RN -

EMNAEBEHB  TIMRRESER B
RARBBILEEANBE L -5 250 EUMIC &3
FRRZEREAFENSE - ZMASEAGEE
CHVE XA BURBPIRBRN B SHIE
B BEBPNEFRSELSKE - 2EBEC
MR E TS » BREANRARKIBEERE &
MFEREEEMANBE L - A5 PrIREERMN
BE - BEANEREZABIRM T EEKS > &
/%ﬂﬁ%iﬂ?—%@ﬁ&muﬁ@%{g °

RREE KRG EUMIC &AM T —[EEF
MEBBMXAFE  EREEHERAM Y R ER
HETEBNEHBE - WEREARBERMNER

>

|\ EmmmEameg | NO.53 Apr. 2024

Transition to 5G drives Demand in Power and RF Semiconductors
for A and Power Supplies and S
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Driver #1
Wiither QT of 53 208
mguing pows!

Driver 82

st 1 Gkt i

Driver 84
Fuog compuaing data center a5
B COmglotedy hem ket

MWERSBERUME - EACEAEEE T
e BERTHKNERE  EREEREFELEHR
REIPRE - BARIE » BRIV ERASH AV M
BEEEELEBBNTE > WRKAEHERRAY
MEBRRPHMEERNER -

SERK

1. Kamal Samanta “Advanced Packaging Technologies:
Interconnects and Front-End Modules for Millimetre-
Wave 5G/ Beyond Applications”.

2. Rainer Weber, Sandrine Wagner, Arnulf Leuther,
Michael Mikulla “A X4 Multiplier MMIC to E-Band
Frequencies with High Spectral Purity in 50 nm
mHEMT Technology”.

3. Dongyang Yan, Sehoon Park, Yang Zhang,
Dries Peumans, Mark Ingels, Piet Wambacq “A
Differential GaN Power Amplifier with < 1° AM-
PM Distortion for 5G mm-Wave Applications”.

4. Keigo Nakatani, Yutaro Yamaguchi, Ko Kanaya,
Shintaro Shinjo “A Ka-Band 15 W Output Power and
>30% PAE GaN MMIC Power Amplifier with Low
IMD3 Over 600 MHz Tone Spacing for SATCOM”.

5. Ahmed Elmenshawi, Muhammad Waleed
Mansha, Sriram Muralidharan, Mona M. Hella
“A 75-140 GHz Frequency Quadrupler with Milli-
Watt Level Output Power in 22nm FDSO!”. il
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2 32 [ 2023 B EHEF TIZriRE

EFIBERMER

VLR O e iy

£ 10/15 £ 10/18 ;2 & » 28 32 J&E 2023 B [F
ERET IR HEE T BELERRER S
5% (2023 IEEE 32nd Conference on Electrical
Performance of Electronic Packaging and Systems,
EPEPS) 1EXEIMN/MNNERFEEIT - HIFZRER
HIMR - AN GRIEMENEEEE - MR
BEStRE A HEIRABRNERZFTLIK
HESHWEEINT - LAGZNEZEFEEE
FEEEMNRNREANBERESEMS (Tutorial
Sessions ) » Z{EEX B EEEF (Keynote
Speech) DIKEZEMABMNERB BT B
SHEERHTESEMEENNINIZHE - E2A
e D= - BEBEALEZSRRNKERNE
BHESIRERVR - —HRRESKRIRTRSNE
TEMIBEEHEE - Wit - BXRGERS| TA
BT BB R R R AR R 2 EHMN
o IRIBFGRTRENEE  WAGRZREE LAE
RAN—R - EEEF » DEEFLN D IR
MESENRHER  UNERIERIEENk

B AREEOAREER -

RIEME

R EZENHZRHRBERNAZEEM
5 BB =RKMWOEHRS (Oral Session) )&
# (Poster Session) #pk - FERETEREARE
MR BENAEART DN ~ BRAE5HRTEM
RSN - BESHAMTERFEE - 5958M%
EHEWAFRE - ITHHHELEERRE
BENEBFERRE

FERHR R B2 BN REERET 27

MER - BRBEBE N BB LS
— BERERRSITESR  AELSERIFRIE

RERFIEMETE (EPEPS)

FA o EHEEE - AREEMAERTIER " A
Finind e » HERIBHKFBENERREIIE
SRRt o o BB EFENEANFERAZR
HEFDRENBDE  NEFEZEEEIRA ' B
REELENRERZ - RAEDS - W2 RS
EHRBEENACEEESDRRENEZF -
K E Middle East Technical University &2
Bogazici University f9 [& Bx A Intel & 1F » 5 3&
HER L4 (Neural Network ) 5HE Y B 4
RiERE  BENEYIERANEHRERED
(Second layer interconnection ) o %& A 4948 5>
A4 B S BGA (Ball Grid Array ) ~ PTH ( Plated
Through Hole ) #1 Build up (BU) =@ #£E(45 -
A ENERER R S ER KRB AS R
HE  KMEBRERNERKENNGREE - &
B KEBNS2HEMLUBEEETERSR
RE - ERAAFINGEREER DR SR
BRfSSl Cascaded —#E BRI R EEREFR > WA
EHEARKAEMEE( o K B Korea Advanced
Institute of Science and Technology A9 Prof.
Joungho Kim B2 i EAEE EMEKEL
( Genetic Algorithm-Bayesian Optimization, GA-
BO) i A fRIAEFEESR (decoupling capacitance )
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NEBREE - BERNESNERBEEEZZTERE
B4 15 B ¥ (Population, P)s 2N EBEEE
(Generations, G) FFFRIMETE 7HE (F120 -
Percentage of elite populations, Pelite ) * [KIL7EfE
RAEGERE - ARG - B UEDERE
AEEWHEIEREBEBNNE SR EER -
RAeaTaamEEXNEREE - HPR—EEXHN
BltEEXHN S —ERBRXNE/HEE - 58
BRAT  FERECRERREINE R
RIEH - At FERERBERBLESKERE
BlbFE - BEEAEER BEREBICEEERETE
HENBICERBE ZN28  MERBE LS
EHREIBRAFIRER B RETNGRELSRS
MME - ANERTHEREBLLEENERER
HENH2E -5 BEEBHEANAXER
ARNIBERERT @ BRZ LA REE
HAER B RELHER Y -

EREEIRTEEIRR O

K E Zhejiang University Y Prof. Hanzhi Ma
A2 B University of lllinois at Urbana-Champaign
#9 Prof. Jose Schutt-Aine & /E & R 2 £ ) A
Partial Element Equivalent Circuit (PEEC ) 975
ENNBBEAMKRRERRFNERTEE -
R &R VAR R T I 0 A BN A BB B T A RS Y
FREBE - BEANEEF BRI EL SR
PERE o TAEAEA RIS AN S8 Y PEECSs R &R -
AXIRH Y —BEXNESHF AT (MNA) J57%
BEE2EEE  ANEEEERN ALES
BIMVEBRRTTH - FTE LA EEA R EEE
fEFR NG E - st E 45 R ANSYS HFSS
BREE - REARKR AR EEEA N EE
Y BB A B SR s EL 3 e X 2L [RI AR 8¢ SI-PI-
EMI B o
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MR E University of Texas at Austin fJ Prof.
Adam Klivans B BX Ml Dell & (Ff2 £ Y — & 75
& R EEE/ LA ETRE RN R A
HMENEBEEBXEAMBAENERESR - 1 E
BRARRIRE R SWEFRMANEL - BEH%
EEMENRER  BRrnEEEIHE &
MENEEBEBIREAMBAMNEREL - LH
EEAR RSN NHBFEMEEL - FRhfE
BRETEREEAFRTIREN SR EBEERE
LUm R ENMENERENR » FAIZTHRIE
R (PCB) et IER - E—HIEBIBRMK
MM N ERFINGE S 2 EEE (S) 24
REZE2H (x) 52— EB28E (Hyper-
parameter optimization, HPO ) AYiB12 - A {5 Bh
OB DT ER 2 B I 7 E R BB T
HIEFERIFRTTER ¥ o

AR 8 University of Toronto f9 Prof. Piero Triverio

el
Meads for high-performance compuling

Wk 2 32 8 2023 EFFBHE 7 TEMBEE FERERMERSEMEIE (EPEPS)

sk

LpEpSH

Robust and Efficient Design of On-Chip
Compact Delay Units Based on Bridged T-Coil

BB Y — AR RER D BN E PR
MEREEERENRBEE L - BEEEEE
B BB LAY BEAREDE (AIM)
MIBRIE FFT 22 REME LR E TR AR
B o MIRAERKA - RENFEESEA T ZER
MHEEAMSERE  BRERS Y %E16.8
18 o ZeEm R B AR B IR HYE M O BRI
ET TS ERNMAR - BRERELTEEINR
ITEM B EMESEEBENES © 5 - K
P REMRMBENESERS Y REEERY
4% ( Best Benchmark Paper Award ) °

KE Intel WEIXK =Y —HAHERM - §
TEFE%IRIK 224 Gbps SerDes /TEMEEEER - 5
LR B A st E AR A Ik ES] (BGA) Z#&E
EWE - DIREENRZEN - AfRKH 5
LR AT RUE T N EMEHERE ~ BUE T SRR EA
HBIE  WERATREMRBETFRIF AL -
FIBELEMTHER - tfERTY 1E 56 GHz
90°C NEIR -6.5 dB I FIBFENAIBEIRE - 5



BT EERKNERNROMEFEEREFER
NERARSR  RRELERFEE RN
MRZIBREIGRENER - BETIE © WEEH
FEER Y HEHEE (Best Paper Award ) °

SRR STERER
Oregon State University #J Prof. Andreas

Weisshaar B2 Y —BAEE 8 & H L&F
T-coil MBI TTHIITTIE » RIFFIEERA ¥ H B es

AIFAERMEIEBRNEL MR - HENTEER
=EHE A CTERAEUERNRNRETE - 518
MEEEFREENGHEERATPEEREZNER &
FERANSERIBAERS « SRR EEEMELN
BIRRRANR R ZEE, - FIBERA T-coil &
B R FTEIBE IR S R ER Y EBNTE
EERIFE - RIRFEETY SHEMNERN - THHE
HETERA LRI T AR ERAAGLTES
Tt DIEREESH ENEERE - - E—W%

BERSMMAISEN SR CEEETTRME YT
% BRI  5E T REMEMERHIER
MRBEEER  BEFNEZIAE T BERR
ReEe T RIBEHA HIVIE ©

% B North Carolina State University fJ Prof.

Vaishnav Srinivas £2 Qualcomm & /E » ;i\ﬁ%i':tlj
—FEHH & A floorplannig AREIFATR - B@EEEIR
X SoC ARSI - FARAHETRAZ roorpIanmg
fRE R - BL{EH4E floorplannig N[E] » E— 5 /AE A
REARRFARNIER * B% Hard macro 1 Soft
macro » T AMEERNER - ZHFERBLLRA
BEE  DAERESERER RS - RERS
ZHR - 72— 7% P MERhEEAIRR SoC & H
B Z 4R floorplaning 2L Y HAVARIR T ZE o

ﬁmmﬁ&ﬁﬁmﬁfﬁmﬁﬁmw&

BB TR - RIS -
%?@%ﬁ%,"%%ﬁﬁﬁﬁ%ﬁﬁZET#
HEE Fog s Rt - BHREURERES
BB SRR EE - RIEARTEER
EMEENE - B4 FMEEREHERFHE L
B2EN2E BEHABRALANETAR 8
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Intel ~ NVIDIA ~ IT ~ Keysight + ANSYS ~ Meta
» TR AR & 3l 22 BN [B) T2 RV
EREEE-RBHEHBRMNG  RE=E

im’ﬁﬁ%ﬁﬁﬁiRHT\Hll%@ﬂ@xmﬁﬁmﬂ?% a3
PRI R A E B T AT 8B 2 A B IR R R
HE)  BEINPFAS SRR Y HAREH RN ERE
7 RIS RANBRBNHIRNEL -
R R A iR 2R R & SR E R © B140 Intel
DEBENRETRERNZEEN Meta IR E5H B DC-
DC conversion fIz% & ALtk © W5 ELARE
SMAHERE - MEBENATEB+OFE I
BEES5E  TacTMMBRIFLENER
RIRZE VB AN AE BV o

WSFHAGRENBBARILIEL - BB
FE PR S E S R RS R T m BB A BT B
HE o BREEN R AT LA SR T ERNGE
FREEIRTEM - BHENSME - DESKEE
STHEEFHIPRE -

SENR (&

1. Furkan Karatoprak et al., “A Flexible Neural
Network-Based Tool for Package Second Level
Interconnect Modeling.”

2. Hyunah Park et al., “Versatile Genetic Algorithm-
Bayesian Optimization (GA-BO) Bi-Level
Optimization for Decoupling Capacitor
Placement.”

3. Hanzhi Ma et al., “Recent Progress on Signal
Integrity Modeling of Neuromorphic Chips by the
PEEC Method.”

4. Hyunsu Chae et al., “Method of Exploring HVM
Process Corner Cases for Loss and Impedance
in High Speed Designs.”

5. Yongzhong Li et al., “Fast Electromagnetic
Analysis of Multiscale Interconnect Networks
using MultiAIM.”

6. Kemal Aygun et al., “Package Technology
Enabling for 224 Gbps Electrical Signaling.”

7. Han-Ting Lin et al., “Robust and Efficient Design
of On-Chip Compact Delay Units Based on
Bridged T-Coil.”

8. Tse-Han Pan et al.,

&)k 2023 EPEPS MI532)

“System Aware Floorplanning
for Chip-Package Co-design.” llll
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2023 Foo X HEHETE (APMC)

WRAF ek T

2023 £ #Y 23 K HOK A 51 & (Asia-Pacific
Microwave Conference, APMC) » FE R
SR EUR ~ EEARENAGIEER - PIERE
SRR EBIRIEEEE » £12/5 ~ 8 * &l
B ZEA D TICC BAER - APMC 252 M
[EADER AL B E R IEBUEEES
EEMRREIRE D - HRESRETETH
MEH ~ WBITTH ~ R4~ RBAEBELE AR
ELEEI o DU EIH RS BB A R s 2 VA 5T
SEREARLR -

Near/Far-Field Measurement

REE (session) & HNEEBE 0D
FE B R 1T _E RO PR ENIR B 5T 2B AV R 5T B
RITER - SHEITIHEA - KB & Cardiff K2
H9 Jones 12 i {E A AT IS UK AR &R 4t (Near-
Field Microwave Microscopy, NFMM) # 3D %)
EREAGRIER - B8589 3D k&R "
(ME@NEe) HRAEABRANBEEEAR
£ 5 BEeN#mBEE (profilometer) X GM MR
#l - BEERERN LRANME - MIRBNEER
RABRNFEFFERIF - AJRES| AZBINVRTE
R HIEHER - STHABAST A e M
B - HETBEABRT R B RS
AEM (eddy current) EEEHI R4 - AENE
AINRVETL - BRI RESERE - R XAAZX
PRETEL R I R EE BE P BV A I B R B LT
BIEE - BN AMEILERE - BRI EMN
BEZ BRcBHRERBS - Hf NFMM & ES
Mms ' BEAXA —RBENEHEMNRTELE - Jones
RAERHAIFH P BNBER NFMM f9iR253
HEt BZEBRE—TRE(FH PCB ®iZ2ETT
e KSR A EANERRE -

2K B H A HJ Nara Institute of Science and
Technology R AEZEBERMER X * BREWE
B R - lBESAEAIG I - WER RS
AR B SRR A S ° MAE (Electro-Optic,
EO) mBERHUH—TEMRFE HEEHEEH
CMOS R ETTH— RS RELR - TAZELL
et R[OFH - BRFHSSNTER/) - Hig
YESBER RI AL 2 N 4 o It 5 A28 2 R AL 3R
LR REEEN - LBEREZNIMER -
AMEAEO RENSEREAATEHE —LE
fE FH93k B - Ryoma Okada M 30 » BER
R CMOS R TTHAVARFNRIE @ o SLE —imEd
(Photodiode ) fYXE87F1 ERRIBIE » BEER R
MM LLAOERA - MEEEEHE - HER
Tt ERATHNE — &R KRS N— 0° 5 90°
MIRAL /- — 5 B R SR A0 AR 2= 90° AYETL SR
= AIREREEMED  BARAE S S—FEE
SEMAREBMC F HHEHETRERE - 21t
RIBFTHEAM L ER > ATH ERA A G EAVEE
2 MWERAZR—FRIEEBR - 5—KH Kiyotaka
Sasagawa FiEH MR Y BIEREAERF R
SR BRIV ERRE T - PEBRVIARERE R
¥ CMOS BV (49 360 Hz) AVIRIR 5 A2Ft
AISRAIMNPEEER  ZERERE " FREEIE
(equivalent-time sampling method ) » FH &SR
MIEBRIAZAE R SRIBFIEIER o RERIFTE
PRSRFEESER © WREEE—F RS -
TEZ 0.2 {FR9PAF - RItZamGad - K
SRR E A PEAENRE (MIE—EE ) A
B PR EAR SRR -
R R ERRIE5E HA Aoyama Gakuin
University #Y Daiki Imai & > 2 5G Z R EMH
BAFREY . AESCHEZEAMERBE 2K



Kiyotaka Sasagawa, et al., “Frame Interval Control
Technique for High Frequency Electric Field Imaging by
Equivalent Time Sampling.”

FEZRENRERZ AR EBNnE
K ¥ = A E SR E 1718 (coverage ) DT
R RNBIH - AR A EE R EE
RigEAEN AT T RN RE - Be et
#Z (Light detection and range, Lidar) #1TZ A
EAL 0 BEMEEERNIRBHEITIE sub-6 SHER D
M ERSTARIE MR A RAETT L ERREE -
Active Adaptive and Smart Antennas,
Reconfigurable and MIMO Antennas
and Arrays

gz HHAEBEEERE (RIS) &
FIRENEBRETESR SRS EE - BT
LEKRER Y R AR -

KRB RBEIRN ETH K E B &5 A3 m AR
BREEKERRT RISHEHMMTER - &5
RIS —mAZEMNRR (LEHZ “R” MBI )
EEMFRERALELRE - AARX APMC 7
B IR {T AP-S /2 3 ~ Siena K 2 # ¥ Stefano
Maci » #2& A "RIS-n, > ERIRRMNRFHES
4 FER B FE AR IS1E - RIS-1 (Reflecting IS )
@SRRI R GTES 7 3E im 1 B A Y & 593 0
MEBEEZR - AWARRAFAM - RIS-2 (Reflecting-
Reconfigurable I1S) B & A 38 1= 89 & 5% /8 L -
A R G5 A ETTRIRF )  RIS-3 (Receiving-
Repeating-Reconfigurable 1S ) ¥ & F* &) jr
o WA RETHKR E—FmREZEER -
RIS-4 (Receiving-Regenerating-Repeating-
Reconfigurable IS) BIEE2EI7fWEERA -
A EREAIER S, (non-line-of-sight/ NLoS ) FVE
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* Side Probe of NFMM

* Analysis of i
(i Enternal

* Comparison of extermal
thread with Sensofar

Dafydd Jones et al., “Novel Oscillator for use in Near-field
Microwave Microscopy.”

REITAREE - AMPES n WK » RSNEM
FE ~ BRAREERERE I BE 12T - AP ERBHFTHIE
B RWAKRE (metasurface) HWES - GI#R
B RIEE R ET S -
AEETPTRMEEBRMNMEEREESSE
A RIS-2 B9 €188 AR o 2k 17 BE Th KX 22 19 Pubet
Sangmahamad 55 » DI % /6 B — @ 2 (PIN
diode) EIR 1 bit ~ EHRMLAI RIS ; EREFETT
B2 S TFREGEERER - Hh+F Rk
BT BERATAES SRR - IAE - BHERE
RERCMEZEER © FUBHERRE _mEs
35 1 bit  BIRBLAI RIS ; AN ZHBELEE
REEER  EFAARMABETREMEFEE
£ o BETXHIRIS AT P KIRMERN RETE
TG BT RANTEEAMEES  #02R
BT TR PCB ANETE ' RHESHE PCB K
HRETE LA SRR ERIRS] o i X EiREH
Fik o REEINEE  LIREEERBENER -

ib)
Fig. 1. Structare and dimensions of the
proposed radinting element (a} top view and

) Fig. 2. Simulsted frequency response of reflection

magnitude and phase of the propossd radiating element|?

Pubet Sangmahamad, et al., “Radiation Beam Steering
Using a Binary-Coded Reflective Metasurface.”



ERTEE

€

BRIz 9 » KRB B Y RENEE
ISR ERNSIMRBR - KEEETEKRE
Noah Sielck FE U HE - BETHVEIE (K-
B Ka-band ) SR (bpIfEFl - HS5| BTN E
WHEERE Y WL PCB RHBREE - tiALIEE
RESEERENRRETT » WRTRESI S
Lim B SRR ARNWEEREER » BAXNHESR
2o PIERBARER Zaid Akram & U BB EI R
E 5B Seongju Lim £ '3 fysp~ - BB E
REREFINME - ERERLIER ESAIEE
—HE T RE (mode) WHLEAE E (Orbital
Angular Momentum, OAM ) R #Y » i DARRFIgi A%
I —7KE (harmonic) @ B RN SR EL = AR
EHTE - OAM B BIENR Al ELEIRZ 548
ERHIABIERE (eigenmode ) @ (B RRIEFEIT
ZEAPERFLAEE TS - ALEINBEERE -
B 45 5 % B 72 fE %1 ( Time-Modulated Circular
Array, TMCA) BI2%EE187 90° 89 1/Q 57 E A
MR BRE BIEREGEHE EEBREAE
BEHEMEMET N R ENBEES - REEKRIRE
& A (Unmanned Aerial Vehicles/ UAVs ) B
BEERRFENBAFTR - AELEMED R
FTFENERAFER  2H27 M4 (isotropic)
Bl [T B1R - BiEst & BRI R
AL - ADBEBRARIEES THVIS AT, -

Performance and Reliability Verification
of LEO Satellite, RF Components and
Systems

HERKASEHRABNEIEGE  BE
N 6GCHEBANERREET  LEYBLR
BRI ET BB REMBEESRFER -
AHEBAZEABIT AT SRS BEME
ABNES  BHEERBHELEER  BAKES
A TAREEBHRES LIS SESA
5% HEREEREXR  (BE6GHEAA
BRAIIMAIMEESE

# %K 7 (Low Earth Orbit, LEO) # £
BB ZEANEZEA NLoS fIE - EERHAEW
Mon-Li Chang SR EE B F KB L ESKEN
BRI R WIRHERFTENBMRATER ™.
LEO F 2B ARRERN Ku £ Ka 288 » 49 10.7

W 2023 FTAMBHE (APMC)

GHz ~ 30 GHz ; IRFEERAIARTTH » B RECEV 4R
( beamforming network, BFN ) H Rotman %% §%
BB ER - Hf TR B R EAEBART
ENZREEBRETEREBENET - [RY LEOFE
E£4) > SpaceX Ef Boeing /A &) IR s E MR B 1K
#,38 (Very Low Earth Orbit, VLEO) % 2 &f -
WA EBF AR IR A &2 V4R ER » 49 37.5 GHz ~
52.4 GHz - LEO MU BER = @ MERIBAR
VLEO f+1& - MERMEFNER @ Al HEANE
KRR BHELBERE - BANFTERTR
Y B LR V SHER RS AV SR AR M L R
st WA R R
EREHEBRENWENR - FEH 57540 Direct
Far Field Range (DFF ) &2 Compact Antenna Test
Range (CATR) & HE —FHEHIEEA A
# ¥ 5G MIMO ( multi-input multi-output ) % #ft &2
LEO F 2R ELER - 2 FEENSRZ Y
EH - ERNSAIREEL S5 R FEFEHR (Quiet
Zone, QZ) FEEIMNNEE) - 21 Near Field Range

: " Y

Mon-Li Chang, et al., “Smart Transfer Planer for
Enhancing Low Earth Orbit Satellite Communication
Ground Links.”

Da-Wei Li, Hsi-Tseng Chou and Teng Chang, et al.,
“Novel Antenna Architecture of High Radiation
Efficiency for 6G Communication at V-Band.”
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APMC B, 5%

(NFR) RS EGKFESNERRBAIENE
AFEE R EBE R - %818 88 Dau-Chyrh Chang
% 1 42 i TCATR (Toroidal CATR) #Y £ 8l 42
B ERRRRSELATEERGHSNED - &5
XHE QZ ANEE) - MEREAERNRE -
&ac

2023APMC 9B = 70 (B 1L K 8R JE 81T - %
T A& IZEH Y IEEE Transactions on
MTT (Transactions on Microwave Theory and
Techniques, T-MTT) Special Issue » %55 4~ X Hff
NEMENRXE RS E T EETE TR
AR BRXFEMERSHHEEEZE MR
N EIRIGIRME BT R E TR B E B -
2024 £ APMC B9 =% Fitri Yuli Zulkifli zﬂﬂfjﬁ%ﬁ
RBRERS  MEGEZNEIRTEES
Wi AR — RIS EEE HHH%E#F%@;E
FTRRAVAEIN

SERK

1. D. R. Jones et al., “Near-Field Microwave Microscopy
for 3D Surface Assessment of Manufactured
Structures,” in IEEE Journal of Microwaves, Vol.
3, No. 3, pp. 962-969, July 2023, doi: 10.1109/
JMW.2023.3261901.

2. Dafydd Jones et al., “Novel Oscillator for use in Near-
field Microwave Microscopy,” 2023 APMC, Taipei,
Taiwan.

3. Ryoma Okada, et al., “Sensitivity Improvement in
Electro-Optic Imaging Based On Polarization CMOS
Image Sensor,” 2023 APMC, Taipei, Taiwan.

4. Kiyotaka Sasagawa, et al., “Frame Interval Control
Technique for High Frequency Electric Field Imaging by

10.

1.

12.

13.

14.

15.

. Daiki Imai, et al.,

. S. Maci,

. Pubet Sangmahamad, et al.,

. Pei-Ling Chi, et al.,

Equivalent Time Sampling,” 2023 APMC, Taipei, Taiwan.

. K. Sasagawa, R. Okada, Maya Mizuno, M. Haruta, H.

Takehara, H. Tashiro, and J. Ohta, “RF electric field
imaging based on electro-optic effect by using a global
shutter polarization camera,” the 2022 AsiaPacific
Microw. Conf., Kanagawa, Japan, Dec. 2022.
“Measurement of Electric Field
Distribution of Indoor Local 5G Using Radio
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