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FIEMEZRFEERR » BRERRD RIRKL
DARRTEER - B4 BITEEBSENRAIE
A AREBHEPERS - PaiRERFLUTA
a0 HN\IEREEAPHE 6 E - FHEH
BIE 24 BHEAMFE  MARREMNIERER
A (mEST  FEL - FHE  ERiTEES
B30) PkiE 48 E - BIEHIEE 12 BEEAE
% o BB EBHEBBRE P OBFKEBMIEEARE
BAEFR > PR S R - TER (PR E 96 1Y
E)-=E (PRESLILE)BZF (PR{ET0 L
£) B#¥ (PRES0 ML) FI4L - malAE
BANAES (HDE81.25 2L E) @A (5
50 D LUL) - BREELRTE  TETRETE
FBRBHT LAKES R EE  HRAIREE
A B IERE - BOEBERARB O AT
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2017 EZEMHeE N AT AN 106 F£6 A
17 HEB A EFRBRE2E 14 BESETR LRSS
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2017 FEIB K &% (2017 IEEE International
Microwave Symposium ) 7 6/4 ~ 6/9 7£3< 5
EEEMNEFEE LT (Honolulu, Hawaii
State, USA) W E B R Bl & &
Convention center ) £23f% - IMS R HUK I s Ed
ERSREITEARMAENESRNFERES
Z o T ANEHRPER TRMWXER « TIEH
IR RABBIAH 25D - ey R RPTAILN
FI¥EES - 8 IMS BERENEESTEREES
¥ (IEEE RFIC) B8R EZ (ARFTG) &
BARMAR - GZNAIMRERE —RABTIIEH

(workshop ) FFfE @ M ATH5 & (technical
session) BI7E 67 8 = HE1T - MUK T
EBSARGREVARIDMNED - A2
REPREFRUREERSFTEATIERSM
DEE—FREMERMTN S EESN ST ER
NAFEEE -

R EE N

B % & A fE (Guglielmo Marconi » 1874
F4825H - 1937 FE7H20H ) BF KK
1859 &£ 3 A 16
H— 1906 F£1 H 13 H) 7% 19 4R Y 4R
TIBEE » ABEATEERK - AETXERR

Ly (Hawaii

(AneKcaH,up Crenanosud4 [lomnos °

mASES

ST EEARIRE

2017 BIFSGUREE (2017 IMS)

~—
e
=wEEERETT

BLlE  BhIZEEFSRERIENRE  B1R
SE/NEUE -~ FEL  BEY BEIREREK
FREFBEEFEUEATRER » MEKABEE
EEAV B AT BN RS AN A IR A TE R AR RIS ER Y
— BB WURRMTEER N EREZE (TT&C)
R Z2 ¥ 8) (Deep Space Mission) ~ 57 8 R X £
(Radio Astronomy ) 481, @ 5|4B AT R A
R - AT S A RN T 75 EE AN R OK
Bl -

Kt §FIEEE# SR HZ B2 INMEL
PSR R O A= B O R T == a1 R EER N
K& Z& (APMC)~ B #0% & & (EUMC)
Z GLERBRBENEXALEUT—EF
BRXMNEENMEER AEBETHER

(device modeling )~ # % (packaging) > KX #%
(antenna) ~ &% (circuits) ~ FEA (application )
LR -

ARTEAE

AREENZERBIERRAFEEATSHE
M TEYHEE O 8AGR ] & (oral presentation) L
RO RR & (poster presentation) AHEK © 3%
R Y OB TS EFEE - LT E2RIES
BB HEBREBARMENE(E



TULF-4
A K-Band Transformer Based Power
Amplifier with 24.4-dBm Output Power
and 28% PAE in 90-nm CMOS Technology

JungLin Lin®, Yo-Hswan Lin, Yuan-Hung Hsiao®, Huel Wang!
IGraduate

Natianal Taiwan Linversty
TTatwan Semiconductor Manifactusin g Co., Lid.

[iEee AN

T EIR
MEELERBENTEEY  TETHMNIFE
RIEE  HRIZRBANRYERRE (silicon-based
process) EZERMNANXERMESTES
NET - FE MR 2R EFRN D TE - 6l
202K B kb R B & X K2 (Université catholique
de Louvain, Place du Levant, 3, B-1348 Louvain-
la-Neuve, Belgium) & &l £L 48 (5 & ¥ £ 17 &
JE FH 81 2 1 5% 7 (Institute of Information and
Communication Technologies, Electronics and
Applied Mathematics ) #9 Rack A Raskin » gt 12
Y WEEMPERERAFHHERFE (non-
equilibrium carrier dynamics ) Y 57 48 3% K 5k B
( RF harmonic distortion ) 72 " - sZf@f# 5%
EREIENBERTEENRRS IR Y BERN
HEHAE (HD) DEME - MEREEL EEH
MAEREEELR (CPW line) SIS REWHE
EMIERAENS MR ERETHRENRRE
E£F0 900 MHz £ 4 GHz M=EEARHBHEETH
BAEEAED EHERETHR - BRER TR
AR A MBS REM RF S E S ERIEK
RERENREENREK - E—F 5 BIH9H
BREDERRNIEINESE (fundamental) THE
R WRRETHNE R RBNEMS TSR
(flatband voltage ) 5 EZRHIHE - AR T A
RECHTIRERR A EMRPEL BN T - IR
BHRAHSENYERE - HIAR » BEE 8
MBI FERYPEENGES  REZERNE
ERHIETTHEL T EAAENERS L HERL
EERAPEEEENES -

)\ EmEmEsmeg | NO.27 Oct. 2017

Bk

AT - 3D FIENE BB TR B IR R —
EEFPINEFT - NS T IC REREEFLUE
- KREmHEEZEREZTHA (Department
of Electrical Engineering, University of South
Florida) #J Ramiro A. Ramirez & A B & & 7
5 A B & & (Additive Manufacturing) £0 4%
5t Y] £| (Laser Machining) BY & R KRS
B (MMIC) 0 & K48 # = @ 4 # (Lateral
Interconnection ) #% 1lf @ o 4= & 4% 1l & A #h B
MMIC &2 T HERNBREER - BHTRES
3D FIENM@E - IR ST U] I BT {5 5 EN TS AR Y
RERABELZHEMKER - EHE K
i 2 2 79 2-30 GHz 23 i T B K 2= (distributed
amplifier) EREREREZEEBNERER
FEARAY QFN 35 - H3E485E4F 20GHz £12 0.2
dB - AILIFER - EREAKRMNF KT EER
REBEZNEARIR » HEAIRARE R -

N

FESER IMS R A8Ai[ES] (phase array)
EUR RN B AR —EEAPITRE - RAR - 2AEARE
FRZHN—EEZAKILD - SFEARWKRL
2 (Li-Chi Chang) DK E/E (Huei Wang) ##%
T —EE R TEANRE2E TR (full duplex
system) M TEAEEBREY - BEREERY
B (single slot) {ERILIRE - MENRERL
RESEEREMN 34 KB —mOFREREK - 12

RETRER T R@EEEY (liquid crystal polymer

LCP) MEIZREIREIRRE - t—RFHEERBZHIH
DERI R REEEZZES] T IFE Y 58dB - ANE
BYRGHNEZ2ET  EHRPRAREEEFERR
& AR ER S EIEAIRA -

oty

EHORRSRT  SEIBBRRZELA
=% (RF signal) £2 57 4820 & (RF power) HJ
BASR B R HIETY AXRME (frequency
shifting) A - EARREREZET=R#HX
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xR 2R R MAB (Jung-Lin Lin) HLF 18 24
RHI K FE CMOS hR A W KRB (Yu-
Teng Chang) EiE (5% # %19 D )% B CMOS ik
228 B DINEZFR (Yunshan Wang ) ELF BT
Y G I E% T % CMOS 5aEa © -

ERRB RN KERBRREF  EHY
ENRBRBWEEH (current combine) B A £
% B 23 (on chip transformer) X & #: & & 8
% JT (cascode transistor cell ) A1 Ay B A0 7 4

( neutralization technique ) * J&4> Y ThER &/
NERATERS TEERBREE - TKE 24
GHz 5 14.1 dB B9/ {5 9838 23 - E 88 70 &) 1
Th & (Psat) % 24.4 dBm - & 1 1 dB B 45

(OP1dB) %4 21.7 dBm ° FZBKER1E 24 GHz &
AYIREINERM I (PAE) £ 28% - E(E4S
ER—EEFFEREEHFEN - E—IFRIEAK
THBREREFEBEEZNERAIR - REREN

DIEER B 5EE (wide tuning range ) ERIZIR
&2 (VCO) LAY AE B RERHEH
HEIE o BIKEHA 70 GHz (EAIREZR  BA
f&4Ags (doubler) KEFSEE D IFEL - E& A

HINE R -2 dBm » X R 1.74% © 5 &5t AI 1L
JERREEREE - TELNG 7)32&3%%%&7{%%
EHM (THz interconnect * Tl) AR&stE s @ FH

DRI E RER S8R 54 (GCPW
folded coupled line) #5#& » BIRY 2.4 dB IKIE
#5285 dBISRELE  E—ERRICOBR
AR E CMOS FRBITEMUERNRERR -

BRY AR HibE#EBHESRES
BEBEER  UTEZEMLNG - BEELEREN
LR BEFIETNEBFERESEERES -
BN K 2 H Kaizhe Guo Ei Patrick Reynaert
# Y {# /4 40nm CMOS R 21 500GHz F#k V%S
SHR Y EEERTPEMEREE (substrate
integrated waveguide ) = HE# T - BEIRH
XY EIREZ2S (cross-coupled oscillator ) ~ =1
#E7s (tripler) ~ EMEBOREMN F T RRAER ° B
BA9E HIh = A -15.3dBm » KA 0.173% ©

HEE R 7.5% - FIEEBEHRIEERNHES
fEE - B BRERERIEREN L AT
BARPENE - BRI RRMARE T IFEERE
M BERELTT % -
S—EAERHRTERNBBAZEE S
%o BEERLE (GaN) BN SIhERE
RERLGTARAUT - AE—EHEBERRMEN
22K E Ampleon AT]HY 60W E Y EE BUKER
iy doherty ThERA RS ™ - E—HABRES T =K
doherty MAZBKREBRAHERHE THERE ' B
BIRY 27.4 dB U KIE 4 8 dB ‘BH#EEF (back-
off) 15 PAE % 48.5% * 7] LLi#§ 20 MHz B 19
LTE {S5R4R (L ZMER -58 dBc Y ACPR EF -
M FEE/ERE RS E IMS HERINESS
®aT 0 RIBPTIRABKE - BEHEBARISE IMS
IR o

FEF

BWETHNZSTENRRAER  MES
ENERETRIEBERR - SERKRUENFRRE
MAfES) - IR B EE B F R AR ZRETH Ku
R EL 4 BITARMI BT W BT P e L RAE IR
72 180 nm CMOS #12 » B4 T WE iR (T/
R switch) £ SPI #2285 » BE49Ml 44 (THIREHE
2 o TX A RXBENHKRE » URBEREBE
FfREEE - SE@ER 5 ABESRMN 4 U= RE
ﬁﬁ& o TX BRI ER A # /21 dB» RX 8

BRI 108 dB - RXE T/ REBENS

INERBREE A 9.9 dB © 7 16GHz iF » RX A9E A
5% P1 dB %A 14.5 dBm » 7E 16GHz i » & 51
MRS =98 P1 dB % 10 dBm ° [tt4h » BAE2RRY
RMS M IsRZ/N\R 4 E » ZEESH RMS 18R
Z/N\R 3.2 dB « RX TTHHEFE 114 mA, 1.8V 19I)
R T TX JTTHEAE 145 mA, 3.3V BIZhEK  Z1E
fhre B A 180 nm EREBIR2ESH) Ku KRS
AR B o

BN BB MR R AR MNAZMN RHE
A - BOMZERER (ESA) B Arapoglou AR Y

=T
A



RF fERZHA MR EERE " - EARRHIH R

(2023 ) (B REEZ I E R R FAFHRIR
1THY 2.2 Gbps X125 %) 4.2 Gbps MEEHK S
E—FRE . AT HB DA EIR 2154 Mbps
WK ; T B2 ARAXEMAZREFATHEHLE
E 1R 2.65 Mbps fYRE o FLPE MR BEHH
BIERI BN LR T —RE BRI E
IR o

MfRERE

A BUZLS BRI AR IS (E AT LI IR %
R RN AR S SRR R (EE - B
DE SRS EHAIEIEEA > W R B TEA
BEAMMERERIZIM

RRGZR T MRBES  RARININTEL »
IBM~ #5  ZESHUBEBSELHR - bz T
BENARZERYD MAEDBELERRR
s BREMMFRHMAE —EMNER - MERFHR
BENEM R LT B R G R EISA TR M E
LEPHETHRTEL - E—RREGEBEALR
B - ABERFEEMRIERS - A4l
R—IEAARHRAIESE - HEEER AR - BN
BITARBD T RERINEL LS /HE)  FHE
MR ERFRFEEEBAIRE -

ARGZEREBABHERR RYES
FEPIROMBEIN - B ESHRERIMER Y E B
RUER - BEREIKETERY —HIRE - B
WEL L EZER T waRPINERREBRR
MmARMERREERR Y B EER BRI -
MY FEAAIKE - HEEERGET  SBBAE
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SEEL (195 IMS2017 &5%)

1. M. Rack and J.-P. Raskin, “RF harmonic distortion
modeling in silicon-based substrates including non-
equilibrium carrier dynamics.”

2. Ramiro A. Ramirez, Di Lan, Jing Wang, and Thomas M.
Weller, “MMIC Packaging and On-Chip Low-Loss Lateral
Interconnection using Additive Manufacturing and Laser
Machining.”

3. Li-Chi Chang and Huei Wang, “A Duplexing Hybrid
Antenna Design for Full-duplex Applications.”

4. Jung-Lin Lin, Yu-Hsuan Lin, Yuan-Hung Hsiao, Huei
Wang, “A K-Band Transformer Based Power Amplifier
With 24.4-dBm Output Power and 28% PAE in 90-nm
CMOS Technology”

5. Yu-Teng Chang, Hsin-Chia Lu, “A D-Band Wide Tuning
Range VCO Using Switching Transformer”

6. Yunshan Wang, Chun-Nien Chen, Yu Ye, Yen-Chih Chen,
Bo Yu, Jane Gu, Huei Wang, “A G-Band SPST Switch
With 2.4-dB Insertion Loss and Minimum 28.5-dB Isolation
Using Grounded Co-Planar Waveguide Folded Coupled
Line Topology in 65-nm CMOS Technology.”

7. Kaizhe Guo and Patrick Reynaert, “A 475-511GHz
Radiating Source with SIW-based Harmonic Power
Extractor in 40 nm CMOS.”

8. Xavier Moronval, John Gajadharsing, Jean-Jacques
Bouny, “A Compact 60 W MMIC Amplifier based on a
Novel 3-Way 1:2:1 Doherty Architecture with Best-in-
Class Efficiency for Small Cells”

9. Xiaoning Zhang, Dong Chen, Weigang Lu, Lin Zhang,
Yipeng Wu, Qinghe Xu, Zhilin Chen, Shoutian Sun,
Xiaoyang Liu, Huihua Liu, Yungiu Wu, Chenxi Zhao, Kai
Kang, “A Ku band 4-Element Phased Array Transceiver in
180 nm CMOS”

10. Pantelis-Daniel Arapoglou, Massimo Bertinelli, Paolo
Concari, Marco Lanucara, Alberto Ginesi, “Benchmarking
the Future of RF in Space Missions: From Low Earth
Orbit to Deep Space”. lllll
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2017 D REBHEAERAE (Asia-Pacific
International Symposium on Electromagnetic
Compatibility, APEMC ) * JX 6/20~6/23 7£ 52
& # (Seoul, Korea) M7 AFIEMIEH K2
(Yonsei University) B @ ZREABIOK - It
Mg rniAMBRESHEERNESEMTE
NAN BHAEBEE S8 7505 - B EZPT
NMRAERN « ZBEERNEEFHEMURR
AR e ¥ R E WL/ 59 98 T 98 (Electromagnetic/
Radio-Frequency Interference * EMI/RFI) g9 £
RE BEER ZEETVOBEHEBEBHERAX
#% 5% (Oral & Poster Sessions ) » ZAF9 & @55
(Keynote Speech )~ ZHZFEEM 51 (Tutorials )
DR EHHEEM T (Workshops ) © A E /AR
AEEHEDBENRERMERREREEH
B HNERXRATLZEREHLERSE  FR
A o

ERATHNEEY

MEREE SRS RIME
¥ BYRSRIRERBMEAEIME - SF
bt~ BRREEREENERNSES
b EMEI B THBAR RN T
B TNERERRHFEAS  HEEMH
DEREEBERFNAISEN - WHE
WA ERNRTHEER S S5 &
ATV ER R - AR R &
( Wireless Power Transfer ) ER4) B4
(Internet of Things * loT ) # T < >
B RREETF AR T REUMAAS
RN BHAEDME - BUEEARKR
#E#E (System in Package ' SIP)
HETH - EHEENRE ©

Ig%‘_l Eﬂ: E:J- %EI%E %E ﬁ i

2017 B X EWBREZEHETE (APEMC)




K I+ B B 8 3 2 R AU AT & 40 52 K B B
FBHERTHH S  BONEEHEANE (EMC
Europe ) B X B B¢ & W 48 & #F 57 € (IEEE
International Symposium on Electromagnetic
Compatibility * ISEMC ) %5 - #7E5:J18RIZE -
RBKRERZHEERNM TR @ (LERRE - R
BRAMEIERTE - RETEASTHE - HeTae
AR ERIE H st BENBHERHE -

A e G S

ARZFREEEBL BB EFERTE
B 0 RESENERHHBHAERHERER « 2
MHERERERERM - ETERENNAE -
FHEE-RAIEZESLE23EEE 1637
OB HRB R - WNIMGRE 17 KRR #
fi - fEEE A BVAT AT REMEE « &es - EE—H
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AR ERZEN I FRER  ESRNERHER
THEEKR-ESNTEN®R  ATHZERNE
A FHEERFTEE - LT R H—LEBRNE
B REHEEREK -

IR REEH IR

A7 & 4R 59 48 5% Al R 4t (radio frequency
identification * RFID ) ~ # #% 75 & (wireless
charger) ~ B #% K08 49 B A 48 (remote sensing
network ) TEATFHEZEE » MR EH AT
HEXIER - BRDXEHNEZREANMERE
AEATI ARG AR - FEERITER AR
B ERIRITRE BB - ARG - RETEE
EEZTEPHRBER MR BT AREEE
F - BHEKNXREHMS —CEEL - BRI
KiEH ST (Radiative ) FFE#RETZN (Non-
radiative ) * SRET B S MUK EIR - BHOLE R
BREL; SFEGFRNABEEKME (Inductive
Coupling ) ~ 1R EFS (Magnetic Resonance
Coupling) E2 7 47 )% #5 & (Evanescent Wave
Coupling ) SFHIITELRE » AR AR S
FESHHEIF LSRRI R E -




SN

RBEBEVEER B REBNMT REIREB T
BERZNE GG R  EHH RSB ERIL
REFV AR O R BT - IRHEMIEE RN BB
B ARESFHMEEERNERINEEBRKEM
RARNOUEE - FHEEARRRET - W3 RERIE
BARREEAN  —MRERTBERERIES

(Far-field) B9ZR » (BIEMKRARMNR BRI S
(Reactive Near-field) FE R » #EHIR 2RI
e e B RG R ETAREE - [’ A%
RA#IRIBEEASR/AHH BN S (Reactive
Coupling) HZERRNEAMRT » LUERI&EM
BEEEK; BE  HWNITES5 (Radiative
Near-field) I RAR » BE—REGFEEERS
HE  EREEWEEE - AmABRBIR A
FAABALRESIRAR » SR RAREE TTRIMELL » (L15RE
ERLURETMERIRITGEEGRNE  BEBS
B (Multibeam ) RARFRET » RIER S [RI R E
BEHNBAE LB R R &E - HEER " -
FERINERBEMNERDREHY X
(Power Transmission Efficiency ) = % 4% B #&
& & 8 (Coupling Coefficient) k {5 &2 f4 8 A ¥
(Quality Factor) Q BMFZ - HFEE SR
MR QEMFEERKESAN FTLUES QE
AILIEE8EER RN REHNE - KEREEH
T REH) Se-Hwa Yoon (12 HF FTh XK 2%
(Op-Amp) FELHEEMEREMN @ RTHAES
[ a s RARBRE SR - ALIRERER
B ARRT  AREEEATE - QBEHEZE

W 2017 HABRAGREREIE (APEMC)

= ° RI% Se-Hwa Yoon MR EH97E » ATLIBHE
QERSTE » ¥ 10 A EEERIM AR B2 -
IhEREHBRM AT 40% 12FHE 90% @ FEEAR
GE
FRHFAERKERSNERINXERER
=BQE MRFEFANERBERIEXRKRELH
BRRFEE - WERIMFEARBENRSEITNE
RIETE AUEEEEUFSQE - AM—
fEAVARE ERAARERE - ZREIEEERE (Normal-
mode) E4 & ZE 7 (Common-mode Currents)
ERMEEAENRSES  REHIRKERS
BHREREBTIE - RKEAALETEILEKRE
(Nagoya Institute of Technology) A9 Hiroshi
Hirayama * 3t #2 1 #7 & =\ #2 B8 (Folded Spiral
Coils ) HIERT * BRUKFHREMAE 30 dB (%9 30
&) BREADXEH XN RERBE N RET
ZHEIRAERSRE - BRI 10% HNIhRE
R o
R AR R ER R BE AR KRB EHRITZL
ERM  BEAREETFRETR @ NN SH
RIBIANEFFHGERRNNNEETE - AWM
Bt RBN RS - ARHRERE AL H
B TREFKRURAFLE B EDEHR
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