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RIBENBRRERN > BAELDHSERSEHHERSERBNE L FERE (Distinguished
Lecture) &% & WFFHEEAERZBEABIEHIR - PIERBSZH IR ~ PIURBET EHIRE =B
BHIREMTE 2019 FEHEHBRE - GHBETBAREEEEMRKRATEES  REEBALER
HEEARNMHE » LFRRABRANEXHFE !

RIFEHEEB 2N  AFFFERESRENILFELNRANES - MBENESFHEBS
WD ZFERKINKRR » TEESERMAEZZIREE -

FRARTEBNRL > B2018F6 5 13 H3GPP 2] FE —EEHE5G IE4% » FEE
REHAONBEEEBESMMUAEEECNER > BITURENSCERBERTY = REALS 25l
/% eMBB (enhanced Mobile Broadband ' 3% 581T& & 48 ) ~ URLLC (Ultra Reliable Low Latency

Communications » 5 A SEBIERF LB/ ) > mMTC (massive Machine Type Communications °

FIBZMER ) - PP ERETE 5C MBERAEN T SRAE - BELTE LR mIE T2 kS
FERY - AEXSEERESEREN 2018 £ 10 A 5 AE A B A S BIRMEAT RN T HRFFR

% 5G KR MASTARIRERSMBERRBIZMTE - E2K TEBEANRN 5G KRR S A R KB
FHEEAMB S ERA SRR MM @ samEmEREARRAARETSMA

RItEEH » TMEMRGE T AERBHEARBBIR  MERIUIRDERRHRIR - BRPEE
HEKHE - BERMENEAREZRMRUNBRENERRZIARMESE D ZMFI7E 5G KRR A
SRR FTHIAEER - ARRIERL - SPRBRMEXRNAEIATH - B HBRIKRRERET
T72 FAYRRE « 88 EMBRDINER LHER -

BREWRER Y NMEMBITHARREN  RIEUBEERGaNBAEESN - BMERSRFRE -
FAREXZEREBRIBAHULESHPE  LRBSEXEEE BT FERCGEHRLUESRER
e - Bo > BEATE ERSEH S B SRR EERSRNES MERETENEHFTESE
£ AR REELLRA -

BEBHESRBBNARMBANHMA—ENEERLAERIZNEL - BRAZHR - HHE
BEMERTT AT ZAEHEEEEIRAVERFTA
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REEBRURF ROBRMABENDESE M
RN EEBANISLER BT EYBEHABKEE
REATAVAHB A B R - DUREATEATRIRI
WEEY > HESHBRESF N8R 1 BEG
B B REEBEEIIREZATES - SWEE
R EERERFEBFRNIN - PEREEMHER)
BB RERR - LURSIELBFHNATL
—RSBH > HEEBEURKBE LR - BERERN
RRBERERBFNILRRAMDZHARAEE
BRI 80 RROB) 2% B SR AR B RE R AT ROARBR - IR
RRWORBH ATREN R BB - BEESHENS
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RTHABERR — BERRR
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EF o B YRMNEENERNN BT DEAVR

B ELMENRENEYHGES T BB
i SIERABNEARAIE -
FEREERMNERERERIESHE L

Y D REZIMK - FEEMIISHERKEZR
B R R B BIX IR ERE R RMIRARE
FREMER - RIS ERERIRCERBLK T R
BERIER - Pl EEEAPHNERRE R
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W BRRERMERRERTRE MIWARERR — HEERUR

[l - ERERCR WS ANIHIRS

RIZTERNERIURERAR  BER
FEREEEATIENEKEL  BREk—REEE
ZREMERF  TEZIMEARE LR
M ISNEREREER—F - THE
BEARBHEBE MHEEE BHIKRSERER
® BEEREERTSAKAEA - BRAHRN
BIRBRE  BEENA - ZRRE - BER
FEAFEEM  RIMNBEEBASNENMLER
AESN - RETRIFERENBIRERT @ 28
NErEBRETIEPEA BRRE  ERNMEN
RYEHER  RSCSRNEHRML o WRE
RERFTOEAERUMBRIMAVER GRS - A

E5MAMEISET A E CHEURERIR

K BEBABENARABELMERFEENE
MR - NARTGEREMFENINERARR » K/
AERAEN  IUEBEEEEARKE -~
R CESEREENYBRSENTENBE  ER
BREBN N RERRGT NSRS - B LERDE
FiE BHOREENEL - ErEEIR R ERE
NEEREBER !

FARE ARSI 2R Y EARAT 2R AV IR B £
# > EEFEREREMEMS - RREERE
RO EARORBERE » ERERNEEE
MEVERT » EINR Y EMNEIESEEN - &
BEASHERD T HECSREABRENERE
il - RARERIESHHRIBES

R Y BB TER M FE R TA G -
RUAI S /R RES AR B M RBIFT 2RI B AR - RO
RVERRERZ - JLARIEME - R R
EFE28 - BEX  BE MXSFZaHgRE—
REB) » BORERY AT LUEREIEHE NS EAJ L
i 7% ORI T BRI BNV SR © AR — AR RGO
7 BORRCAISSERE S T IREEN C FRA
M AIFEEMERE  MEARBKBRISZE
A FTUASRELRIEZIBSNESE - It
AR EOBIZRER AT RO IRANE - AW E MU HIRER

(CSRR) FORAHEIRIE (SRR) » WA IF#R
MRME - BN LEEBTHNEE - Eres 208
BB LMD RIS o EBEIZRE - BEENEMN
HiEE - BEERAERER RIS ESENEMA
WREE - HILRER D G 81k - HOE RO
A AEESEETLUERMRRE  RER
R MBERESFESR  EMEINHIAERS
=M~ S - EESHAE  LIEBERYE
REZEMNERNE -

BREMTENRAMEERERE T M
RRCASBRMAIITM » NMESNEE - HFEES
BRAEEHES - #FHRFTLIRMCSRR
32 TCSRR » RUAIZR B AT LI R EIRBHOR
EMREEME  FIRAMAEB THEERIRY
CSRR ' BHAEIFFEMNEE » RORISRE AL
BRI BB R EAOBKER SRS M E R o F
MM F AR RERER - BRIBEE
AT ERARA > B AR RO Fo 45 SR AT AN 180K KR
BN BRAIBFZ— K

ERGERNARIE  RAHEERKLL
A BERRER B EBEARNEERE
FFEBIHS - IR EERIBIRE - #%
BRIHREEBFRE L WER T FENETSD
PEEA(E M o TR AN EY Y BES o AR5 TE8h
fir (misalignment) ~ 231 5B & NI R IR R

(frequency splitting ) * I EIFFEESH TR E N B E
AEBSEERE  HEERRBERAMS

BRI Y BEMAITIRE » BLIIRRE -

RIRGBEGERDHDZE T KA T EBRIEE
ARERERAT KUK ROBI AR FTRCR - tRAR
HAV MR Y BRISHRMURRI R « BATEES - A
ERFARRBORNERAERREEE - TRk
MERRZHMMAE  HRA TGS ERERE
RALIRIFFZZIEEMBRENNESEEE - &
EEEMNRIFRIRE - Rl n) 886 A EI UK
RIBSELEARERERAN - ARG Y SR
T WRGEHRH I ERATEE |
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Multi-Physics Simulation & Optimization

W AF 495N R

EmNAamE REREHENE®
Bl —T& 5 & m R IR E A S 2% 508 AWN
BEBEIE - XEKEZERE - LEAT (Vernon
Lomax Smith) 3/ * Em4damigms L=
A MAMNEG—&K  TEKBEL -~ KK
BoF s RIRERIVER - Wl 2 - BMANER
A an B HA— AR AT 0 B I EIFE B 2 AR B AEA
BCREA ~ BUARTIEIRIA - TARZ A API AT #VA]
NEBERAER  NFH - SHRE LS
FORE - A IEENMOPIR AR - IBNERD
TR M Y EREMNEMBER - &KXk
BAABAEEREE » 518 - BRIWERFEE
FEERLR - AMERFERLHEER  RY
FTERBRANBNAITAIRES  ARNEEDRVNEAE
IRG EIBINBIZIEME » FTLIET % M E (R
}%%,%%?Eﬁ%u%axﬁ (design by simulation) 1}
MRERRERNIME - AN REBEERESEH
AREFEMRRINDEFEE At S REEMER
B ESHBESMN 10 A 31 HERAZEE
EER BRI EEREeNRESKILFER
W& RN ZEREC AV R B RIS -
SERTEBANE T ZEAREREEN
R E AP E-RBERANSHINEE - $—
& % 3D 2 f &£ # (3D Full-wave EM solver )
=AM BB RITEZE (Finite element method ) #%
Fe B MY 55 7 BB RO ZE Y AT ©
FE_BrR3IDEFIHERZED A (3D FDTD EM
solver) HEZ A ERBNEEERS  MA
REBNFIRR - BEERRREAREERE

of Automotive Electronics
#EK — LRFEFARER

EREARNEERMEHE  REUZEERS
R RINBMIEIE - F=TEAIRE
HAE#E (Quasi-Static EM Solver ) @ It J57R78 2R
BERITRAETHE  BERDERENGRER
EER At EstEEEREEES - thallE
EhiSER e s

AT BENEBREBFAR  RSETF

mIERREEER T ERFELIN  BED
%zﬂn EREENERNRE CHAILES
EAESEENASEERE  EMENSESTEMR
AORBERFTHTHI > RILLER Y BRAEEE SN - 202848

W Ak =
& e

BARIAT S W RIEIT IR - SRR RELIRERET
REUTERBRERS L F—ERRET R

f& 1 3 #1 (Heat Conduction and thermal stress
solver) ZAESFENMBFRABRE U
EmRBERARERERNIES  MEABOD
TRIZ R A G M RLETAIEEN - £ BE
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Quasi-Static Solver

cid

BHREFASYIELR{GEREIE Multi-Physics Simulation & Optimization of Automotive Electronics

ence

Physics Based Adaptive Meshing

consistent accuracy & Efficiency

B ERFTEREENEZE (Computational Fluid
Dynamics Solver ) » K2 2R TZE 5 m A
RELEADT » ZRBIZRER  FHRRERR T AEE

BAERE R RNE LZEEIZBAER - E
TEEABRNERAERENEREER -

M [RRNE—YERRAEE > SE
EREMMNEEREBHIENREXE  BE

BYREEEMNRTHEL » ALt 2R FEE
RBACA RENRE TGS - ISR
BEAMEFZ4IE T (ECU - Electronic Control
Unit) X = EEZIETT 3D FIEBREDIERE
Bt (BFE SIS T F o ERBETL - AL
FeZ=RMET TR MNER - AT B Rl AR

N [ Refine Mesh Based on EM Fields
New EM Fields of Refined Mode [
= Delta S between new and old
. e sglutions small snouah’? -
- il slutions small &

Eina pansion small enough
aoiution 1,78 for entire frequency band? e

Initial EM Fisids

© cadence

BRI R MO TEGHRE - »—EE
KAERGHRENZYEERS T = SRR
B HRERCHRRE R MBRANSF
E)RE (leakage ) AT ECBMERFE
BN BHARSE © ANt RBHVIEST FERLUERE
BERYRR AT ©

FRRERRREIRBENRME S HEBE
2 ERHBRWNERMEL - NERBEMEE
SR WERSZETRHERNE > TR
ROBEERNRR > AIESINSERRBE
BE  EFRESAEEZENIT - MED
BRENEZAS OMALEALINE Z &R
A o
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St & ER RS

2018 BfF EHEF LIRS
EilpR EAR EIARE R PR TS E

2018 |IEEE International Symposium on

VRS RO/ S

2018 BIFR B E ¥ L2 S HREARE
$HRE R 572 (2018 IEEE International
Symposium on Radio-Frequency Integration
Technology ) * 12 8/15 ~ 8/17 12 3R il & @ &

(Melbourne, Australia) 9 Rendezvous Hotel
SRERR  BEREAR=X - £BHXKBE 12 @
BIZRH 43 Ram &k - A2REFE/\RE/ LA
VNHEEeFAMESMmRAEAE BF - AF - AKX
FOBRMEmR SR

RFIT a0 & RAT AR BN B BT f BF IR it —
B8 - RRERBEEE - BT RSN
BHERE - WX RFIT S @NEREZRIER
BIERANFEER - WAYMEMERRE - L
BT BRI ARHRZL (THz ) A 3D SRl -

FRIEARE

KRRFITHFNEEE R T—REKEK
ST BEMAANZOEM - E—KE
FRGE AL #ox DI B 48 (Internet of Things,
loT) "X éh - RETHBANELR A WHBT
K75 %X (high efficiency) & 3h # (low
power consumption) BYEERET#I5 > N4 HIT
RIBRI AR R Y TR MRETNERER A -
E_REE-RNZFBRABIZERANERANE
WUEEER HRBRERBRSMELR
BERSHENERREFHEP MEER
LR EEBTOFRE BRMLER (Poster
Sessions ) °

BRS¢ SIEERM

E—RIMHEE  RBRBFETEFLAKRE
#Y Rob Evans #{ 1% 2R & #E )& 75 - Rob Evans #

Radio-Frequency Integration Technology

RUEEMAKRZZE 2 L EME XALRAKH G

MERREBZIE BN AN 1992 F [0 FE
BAREBHE - MO EEEEHRET LEZMHSE
(IEEE) Ry B &= (Life Fellow ) - EE# &l
TESTARRR AT B T — IR =i R B 3 m A Y &Y
JEERET4E R (Universal RF radiating structure ) -
RHENEAEET B EAFBEERTES
E[EIRFAYRRIEH (multiple simultaneous beam-
steering) - BRI = E £ A5 EE (modern
highly integrated RF circuits) A LI7ZER — & k&
R RRETHRCE EEATIEE - BB
ERAEANSHRES BB RIS R KIEME
T MHFE - Rob Evans # %t % 50 F 5 A R AL
N EFABBEL  FRINAB Y Zin OS] RiE
(multiport array system) MIFFFCELEE R > 45 Y
BRI RSB B — BT, -

TR 28 £ Pk B 2%

% _ X2 F7f Rob Evans #iZ M & &%
ERE > EWENERE Y ZABBR D Z MM
MRS ERE K (Amplifier IC) FHIRFES - &
% AERBNTIEBEIRERRRTEFRE
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BT T iEmMih S BfR SR EIRRE AR e

2018 IEEE International Symposium on Radio-Frequency Integration Technology

K CMOS ThEN AR ZBFMNARE - HEHERMN
Bl 2 £ 17 #F 3% 2 (Korea Advanced Institute of
Science and Technology, KAIST ) &5k —1& 7] 1Y
50 #% 1 £2 5T (Neural-Recording) 89 16 5B 8 &
HEIMH LEAI M AEE (16 Channel High-CMRR
Neural-Recording Amplifier ) = It 5% K 25 (K B 8
= HEEAH  (high-CMRR) T LA AT LLE
K- E—ABKAZH=25%E (Mitsubishi
Corporation) 2K Z At FIPT I E N E 25
(Machine Learning) A9&i{ Doherty 13X i K
o RABLI=—EESRERNEHRRE AT T#HF
BB R ZE RN RSB AR S DO R R 23 i
MR F R REREARIBRNAERELL - M2
FIAEL S B RIR 2R 2 B RIS IER -

B R BAfEIE R

TE% > RSEHRTMEFEE  —RBLUE
KEAHEPURER SR A (Frequency Generation
and Sampling IC) AFENFRERS  MB—
fE LUE 8 25 B 653 28 (Mixer and Doubler IC)
RIENKRBRERS - MEHAREEERERE
RES HRERZEERHEMNERREXRTY
E-band Gate-pump 5557 ( Single-Sideband,
SSB) EiE & BANRESZLE®EHE (Vital
Signs ) % & E)EZ (Doppler radar) ° thE&F
MATYEZEHNERE  (FESHKALIERETE
FrEA R (Null-point problem ) » 7 4 /)\ &
FHME ° LO HEMANMIEFANEEE Wi
MR/ SHERERIFR - BNMRAKK - Bt
L FEREETE Class B EMEHREHNIE =
K45 & 3 & tb (Image Rejection Ratio, IRR) °
BERBRIVEERIZARIFNE RS « HEHHD
It R/NEREMAE P - BER IR
B3R Y — @7 60 GHz I B HE &S0 E A RS
( Wideband Down-conversion Mixer ) » £
#)E 5825 (double-balanced mixer) > B 65 73K
CMOS GP HREFTMIV &G A - L& FEIRBa N
20k A LUR 8 AR 14 E DL M LO-IF F1 LO-RF
HIfREEE - S8 &%/ EARKINFE (low-power)
BEeRMEBSH MW B (high-speed wireless

Th3-2
An E-Band Gate-Pump SSB Mixer for

Vital Signs Doppler Radar

Yu-Teng Chang® and Hsin-Chia Lu
Institute of and

National Talwan University, Taipei, Taban.

o gk v um
AR B AEE S

— A A E

ag

o U W g 1 v
W HA 53 LA %

— SR AR RIS B
— BRHI%
communication) FEF ¥ - &R A RIES

FIZ AR Y — @ K-band FSEXR{ZE 25 A 0.15
MK GaAs pHEMT HEZ B BB R B E L 2T
( Stability Analysis) B9 B & E % (Autonomous
Circuit) - SEXEER/EZEKEEWHANEETT
- NEREZEBEBRIFAIESR (Conversion
Gain) ~ & H I & (Output Power) [ #R T HI4E
B EAEXGEFAREERER  FTLIEALY
EZIBREMNSNT > MAERFTNBER BE
MRS R VEUS AL & A A e AR ZE Y o
ETFREE  gRFERTEREENREL
A BUBTRS X VETRRNEEARLE
AREBEN - RERENELABIRERA SR
WMYXNAFRABRYEREESEMERE (Various
Collector Voltages ) MIThE K28 B KL E DT
(Intermodulation Distortion Analysis ) o i FT &
TR AR R K25 = FH B TEE/Y 3P6M 0.18 14
K SiGe BICMOS HEZR/FH - B XL KIF8E
F=FE AL EN 8.2dBm &% 2H —4.5dBm -
i BB R =& K (Second harmonic) HY# H )
Rt —6.7dBm 127+% 4.6dBm ™ o



EiR R EN EE R SR S
EHmNEENTE BN EHA (Transmission
Lines ) EA4 BN EERK & (Passive ICs) o 78 #7122
WSERETARZ (Saint Petersburg Electrotechnical
University, Russia) B3 Invited Lecturer £2 % {M
ANEEAEEZA (variable capacitors ) A T &
#FAY A FAME (Tunability of Artificial Transmission
Lines) - BN AT & & 4R 2 B B8 18 R 4R B
Bunitcel AN BB - AESFEWD
LA UG ZE I A T B8 AR /048X (center
frequency ) BiE38E & E EBURN S| R ST
& 8 (reflection coefficient) [ Itk A 8 & R Y
AL E#R ] LU /B AT S8 09 5 58 M 408 Tk
MWERLTEY - ZR—EZFEE  AABRRS
K 2 (Kagoshima University, Japan) #9 Invited
Lecturer &% Y tMEBIAENEEERTRE
H 15 (capacitive coupling technique ) B9 % & 48
K (dual-mode frequency ) A 3 & ¥ [H B K 25
(tunable planar filter) &5t ° fthFAEB AT LU
— {4 0.7 ~ 0.9GHz (SE X AIAEE (tunable
frequency range ) I 10% HISEE 1 -

e

___________

Unit; mm

____________

1h i ae da 4k By 2 b B
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HEMAREREIR K B
EE—RBLRESEETWMESHE

—EALUR—RERBERTHNRARSEBEL R A

(Amplifier ICs) REBMNERERS  MB—
BILIRARREE A&/ (Antenna ICs ) & BRI
TaE®eE - ERSERAZ (Yuengnam University,
South Korea) YB3 R Y —EE% = 100 K
MThE AR E AR 6.78 MHz EREHEH
AP AR - ZEBER Y — BRI AN
WK & 25 (Adaptive Power Combiner) 7R 45
BMENRBRE @ FBEINRRAEAR UG
IhERAG » WM EIHERB RSN RERFRR
17 - E—E/NSNRERERATZARANE HIHE
AILIE 123 & 0 B B9 Zh 48 i &k X (Power
Added Efficiency, PAE ) tBRILUZZS) 85.9% © -

FH 0 BETwX A B K E T B A0 E B

HE—B1E 24GHz SE BRI = 4R 1 [ 48 =0 R 48 23
(High Linearity Down-conversion Mixer) /2 F
90 7K CMOS HRZRIER - EEEBISRFA T
E 722 (Folded architecture ) ZKEEMHEE -
Y AMENEEE IN#AiG (distributed derivative
superposition technique ) KREZ| SR ME © Bk
M FT AT LR A 10mW BLEEZE 2] —3dBm BYIE &
K 21dBm I =FEE A\ BLLEEE (1IP3) ¥ e

W B R
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2018 EIfRE
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BT¥ TA2EmiH

SRR EREIARE MRS

2018 IEEE International Symposium on Radio-Frequency Integration Technology

EREERRWERNERRH
5% B = B K 2 Y Invited Lecturer £2 3 {f9
DET K% (THz) SEELHY InP HBT &= %3
(oscillator ) o K i 2% = 7£ M| FH B HA 2 [ S 2 48
EMELANTRESBEER  MEHARAIIERT
ﬂﬁ%@i@&&@ﬁ%ﬂtua%ii HRIETERRN
MR ZE IR AR E @ERANMLIBRNERE
AR MEBREREBAZ TG RERE
KNz (THz) 8BEZNIR(E  Invited Lecturer 37
NAE Y UTEARFNEZS © 300-GHz EAE
70 (fundamental-mode ) =& 2%~ 7 5 =\ 300-
GHz & £ x & 2% (voltage-controlled oscillator,
VCO) » AWK 280-GHz ThE A #f (power-
combined ) EZ2 LR SIEH 645-GHz push-
push ZZ25 'V -

ERE LB AMESNERDA — %

R

TFRIBWESRNZE /ERBEEXRE
BFEREERAZERTY T —EEEANERRK
#1748 25 (Up and down converters ) #&

HERMNBERETAEER  ARER
EXINEMEMTEMENRS - EBIAATIL
RERBREARERUPFTEZBENANAEA - H
REEBAFEERSN EERTERE  FTIU
RALBRENEEGNSILLREE - BRlEGHD
Bl 5T AR S M A B 1R 22 4 (Hartley and
Weaver architecture) R B I8 - K & & F| B
BT E 0.18 K CMOS R RIS A B IER

( Single-quadrature ) ZR#&AI AT 28 ~ 30GHz
HOSEER AUEI/ R —38dBc HUSE S INE M -




& RN B B HAET
BEREEMENRHH RS LS E RN
HEGE > fTUS2IIMABBLEEF &L - MHR
EMHCEF TS AELE - RFIT B2 KB/ —
B ETE  BEATKET DB #HRETAR
- REERMBANBRHEESERE  LERKF
R EMAEET TR -
HEREZETALEISERENERY
SHAMERMBERABE - R WX ER K
BEFFZIORES « BHASR © 5888  Fri&ES
ERELS  EERSTERRAEERFME LA
BESENE - FIFREERIARERAHAA
ITEHRNMERFENRT - BREET £
B EGE Y AR M B R 0 = fth 9 B BT KR 2K
(THz) SEZEMMTT - LSRR AT DU R AR
SIRREEE - ZIRNE - EVMBEBER N R
mBEEM ASFEEERTHMACHINIRSE
0 WY BB HEEERSERBRSTEE R R

E

/"

BRYZ2ERGHMXIOEREE - BEMILE
CHmAMUNEHEEMER - B 2RIK
HBRIFEER AWM X R R g R AR A
BB AMIZM - RESMPIPT AT ST - B
IBEREHSID

RALFHABRNEEREIFELEBEIERR
RERPRMN > —RENFRENEXAENZESRE
EERMENRE > BREBERAZLZNER
B AEPARERAPEMINAE  BES
BT A ESSRRTHAIREAN - sBfEESR
EBUHmHR2MRFIT @R EXREAREFHLK
- T—ERFITEZFNPEERER W5
REERER !

N
]
b

2ETEL (575 2018 RFIT {I5HX)

1. Rob Evans, “Multifunctional Systems,” in IEEE 2018
Radio-Frequency Integration Technology (RFIT), Aug.
15-17, Melbourne, Australia.
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2. Yu-Teng Chang; Hsin-Chia Lu, “An E-Band Gate-
Pump SSB Mixer for Vital Signs Doppler Radar,” in
IEEE 2018 Radio-Frequency Integration Technology
(RFIT), Aug. 15-17, Melbourne, Australia.

3. Hae Jin Lee, Chul Soon Park, “A 60-GHz Wideband
Down-conversion Mixer for Low-power and High-
speed Wireless Communication,” in IEEE 2018
Radio-Frequency Integration Technology (RFIT), Aug.
15-17, Melbourne, Australia.

4. Kuan-Hsueh Lu, Jyun-Jia Huang, Wei-Cheng
Chen, Hong-Yeh Chang, Yu-Chi Wang, “A K-band
Frequency Doubler in 0.15-um GaAs pHEMT with
an Autonomous Circuit for Stability Analysis,” in
IEEE 2018 Radio-Frequency Integration Technology
(RFIT), Aug. 15-17, Melbourne, Australia.

5. Shau-Gang Mao, Wei-Ting Tsai, Chong-Yi Liou,
Zheng-An Peng, “Intermodulation Distortion
Analysis for Power Amplifier with Various Collector
Voltages,” in IEEE 2018 Radio-Frequency Integration
Technology (RFIT), Aug. 15-17, Melbourne, Australia.

6. Dmitry Kholodnyak, “Tunability of Artifical
Transmission Lines with Variable Capacitors,” in
IEEE 2018 Radio-Frequency Integration Technology
(RFIT), Aug. 15-17, Melbourne, Australia.
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. Ahmed S.H. Ahmed1, Ali A. Farid, Miguel Urteaga,

Mark J.W. Rodwell, “204GHz Stacked-Power
Amplifiers Designed by a Novel Two-Port Technique”.

. Cuilin Chen, Tsuyoshi Sugiura, Toshihiko Yoshimasu,

“A 14-GHz-Band Highly Linear Stacked FET Power
Amplifier IC with 20.1dBm P1dB and 40.1% PAE in
56-nm SOI CMOS”.

. Anna Piacibello, Roberto Quaglia, Marco Pirola,

Steve C. Cripps, “Design of an S-Band Chireix
Outphasing Power Amplifier Based on a Systematic
Bandwidth Limitation Analysis”.

. Jean-christophe Nanan, Yuanyuan Dong, Sandra De

Meyer, Damien Scatamacchia, “1-Package 500W
High Efficiency LDMOS Doherty Power Amplifier”.

. Simon Senega, Jurgen Rober, A. Nassar, Robert

Weigel, Christian Heuer, Stefan Lindenmeier, “New
Compact Antenna Diversity with a Fully Integrated
Microwave Circuit for Automotive Satellite Radio
Reception”.

. T. Shivan, Maruf Hossain, D. Stoppel, Nils Weimann,

S. Schulz, R. Doerner, Viktor Krozer, Wolfgang
Heinrich, “An Ultra-Broadband Low-Noise Distributed
Amplifier in InP DHBT Technology”.

. K. Daffe, F. Mubarak, V. Mascolo, H. Votsi, N.M.

Ridler, G. Dambrine, |I. Roch, K. Haddadi, “On-
Wafer Broadband Microwave Measurement of High
Impedance Devices — CPW Test Structures with
Integrated Metallic Nano-Resistances”.

. L. Pelliccia, Cristiano Tomassoni, F. Cacciamani,

P. Vallerotonda, Roberto Sorrentino, J. Galdeano,
C. Ernst, “Very-Compact Waveguide Bandpass
Filter Based on Dual-Mode TM Cavities for Satellite
Applications in Ku-Band”.

. Yusuke Inada, Toru Kawajiri, Ukyo Takeda, Hiroki

Ishikuro, “Arbitrary Magnetic Field Control Technique
by Multi-Coil Transmitter Voltage Phase Shifting
for Omni-Directional Free-Positioning Magnetic
Resonance Wireless Power Delivery”.

10. Yi-Hsien Lin, Yu-Ci Li, Wen-Jie Lin, Jeng-Han Tsai,

Abdulelah Alshehri, Mazen Almalki, Abdulhamid
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REFVBREBSRE  AlEBRATBAMES
R T BB NFREAF WK B R BT LIRS
ANBBEABEE—ETENES  AFARAKEA
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MAEMBRE IC ERABRGRE  KTIRSHER

BAMMME > LIRH—EHEZNRENE
PCB #E Lt IS EENRESEMRITERE
AR R RRT ©

RERSBBERRFERBIR L FRE T
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Keynote Speech- Development of
Electromagnetic Science and Technologies:
An Overview

BEAREHTREER [initauz
RPEBREFAOENRRESE  (tFFEF
Wi~ EfRERE  SEMHE SIS R EHEL
mEANNGE  BERERAN - BRIMEEAE
o BEHSENER  —BHIIESHEENEREE
B SHERKREEENERERZREUKER
BATER  BEYWEE 56~ SIPI % - UER
A AIRAS Rt AP FE Sl A B S R E R AR M » 3
RIZMT e B/ —ETRANES

101 EM Education Initiative Summer Program

Development of Electromagnetie
" . Science and Technology — an
M Overview

Ruey-Beel Wu (9L5045)
Frof,, EE Dept., National Taiwan Univ.
President, Institute for Information Industry
Aug. 2018
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Retrospect of Smith Chart and
Transmission-Line Theory

TRABERIRESR REHBHUR

RERBNEREEATEE  FELRENSE
HHRNEE  FRFEEVRNER - EK S
BNERSEREL  BERNANKERER
T~ M A RN g BRI ITE IR R
MANEREEEE  EHRSEEALRRERR
HEMEZE L -

WS HYMEENAETEER —HMEE
B BEERRERTPRERFE—LIMERRE
™~ REVARE - ERERLEAMSREELEH R
F—LENBENE ERTREEEERERN
SR~ IRV B E R BHCIIE - ZETEZH Phillip
Hagar Smith * 1939 31 » B —8 RETAEEH
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Basic Microwave Measurement
FRRXBEHTIRZER ERRIHIR

oK 2T HMKRBESERLEIFTEZNND
B #ATSENREETE ST Ly R EEEE
B RRNEE  BREM—EMEIEZGEN
FEME DEEEEERERESTEA—
B o EERBURBENNET » REZRFRA
RREETMRRITESET  BEEEESH
MRZE » NERMKBIHEZ KRR 5G B
EEHEEARNENLEER -
Introduction to Modern Antenna Design
PRASBHIRER AXLHIE

RBR R ABRANTTRER M Y B ER
Rz ETEFABRRBREEL VTHREBD -
EHENHASHEZNAIERCEZ  BNEXR
MOEARBLURAESZEERHIMAERNR
#R o RRNDBLILBESHIZREEZNERE -
BETRBBERENRL -~ B4 - X BHER
L BT RBEANEIM  BIRNETHF
BEBEEWNRAESE a0 - Horn ~ Parabolic
Reflector ~ Spiral ~ Dipole & © 8E5IfE AR A&
BRARNSE » R B EFEREEMATN
FERBRLEEET  FENREEHA YRR
AR EIE LI R AMAT KB » BB TT BN 48
B[R AT LB SR INRARE A IR

REVRRAYENFE AR RET]
BREXBERTREZR BHERIR

FHRNEBURREE FREGLUES
MANBREFRERS gOAZE XK
BRBHIRTHR—RRRRRSRER - HE
BREEER  NWRRTER BER—E2HNE
B BEAGIERHREY - BIEMNBIRTTE
BCAABMNESETSZIER  EHEA—
ERAEER ERTEEY > BEALESHE
EEBMERERES —BAR -

EERMAYRIRE M FER
FRILKBERTRER TRERX

#&E# (Radar) 72 Range Detection and Ranging
AR » EEENRE A EHRE 5 2Bz
Bl H » FEREWZEREEDEMREHERK » A
LEtEHZMeE R~ ENEE - AT LUE
AR - BBEREARRNRE - EENRI
NERBBRBESZ BREFLAANEE £
BIZRER » HumE ~ Z2FR ~ SMNRZESERE B IENIHEDS -
NEELURESZRERRES E  MELHRE
HAaEREEDRBREANE  flal REMES
- BERERAEES  H2RATE RNRFIH
TR - MBERRAENEZNAIHRNFELE - 1F
EBNERADARS —LARREENRLR A loop
Antenna, Monopole Antenna  £2 Horn Antenna
% BEARGHEERRE @ $HHARNAR  £H
NEMEZ R RARMIEE, - Plan— L ERERAR
ARFERFRERNEER  ERTEFXTE
= ELUEAN AR - BRONEERM L B fE

FELRRER BIER AT —RERSTEAY °
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Introduction to MMIC and Related
Application

BEXBEHTIIZZAR MIBREHR

MMIC - 352 Monolithic Microwave Integrated
Circuits AE % » MEHURFIZ KK » HRFAEL
R 58 ZR A B = B 5 48 288 B i DA R e U 2R B3
MMIC EERERI Y REEZMNTE S - 2KKH
2 BRIARKEEERNWHIBE - thAVER
£ 30GHz %I 300GHz  LEREHHUR » B REEIE S L
RRBENRT RIBHEN - BE BIFIBEITERE
BENER  EEREENEBNEREER - Bk
TVELBRRFHNERE  BESRITHERS
2N FERFNERLS  EXRFAFTEDE
MR E - MMIC 23 /F37& - Si-based (CMOS)
R 11-V/1I-VI compound process ( GaAs, InP,
GaN % ) - E238EHI MIC (HMIC) 48k - ME &
RNERTER * MIC ZH5 B T LU ED T
DFEME  BIFETHEBE2IELRT - T MMIC
BRI BN R EB TTHRATIFREENE
WEAR - HBMER D RIERTEE (MMIC
RECHE )« KRB (MMIC BX ) DIRSEHE (&
B ) - MMICHBAERFEEZ > Bl - &
BRI EEHEMRBENRR - RIEERER
B &R # (94GHz) ~ 77GHz REFHIEE 2 ~ KX
ZRiG  ESERTES - BEAXSNEKRK
HIR 0 215 MMIC R RNETHR R » /AR ZEH)
& A ERB ERERE(L IRl -

W\JW—‘ 2018 EEBRIHE 3 ER

Noise and Low Noise Amplifier
TEABERTIZER ZETHIR

FERABAP - BIOWEE - SBRIEERLM
AL RZIE SR - FEERERERARATR
EEZERREERNER - R ERMAERNIHE
BREs (PA) BMEREERARE (LNA) » &%
AR MBI — LN LNANEKRRE - HR
LNATIS » TE2HESEH (Gain)» RIEE
(Linearity ) AR FE5A¥E 20 (Noise Figure) @ PA
e B IR B HTIRFN SRV AL IR - LNA Bl 2 s
IR T - BEEFRMARMEZNRZHEE
FTLLLNA W ZATEFE ERVSE R AR R AR TRl 2 /Y
MISAMIRAETTRON » UERIRETHIREIE - M
RARAENA-—LHZANNEES - FERIA
FIMRIZME T R LNA BEt REBBEDHT © B
Hh 0 RBIRIERDH BT INARBREABRE
LA REHLNADHEBEREEER » BRERE
7£ 10-100 mA 2 » B N —#R Mg s - B
ANEgmEFBEINE - KA AEINFE LNA ZKE
BENEEARK -

RINRRIRREVBHE < =R B2 ERE G
TEABRERTIRER (24) BEEHRR
REOGEERMRERE  EREKRERZE
PDESRLUAERARBE 285 B EEZNE
T o BEEMERTURERDIR B RS LER
WiFi + Zigbee - Bluetooth & HE 4238 (= E M -
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ERBEYBRES Y 221EE - ARE
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o 1M LoRa HEIE&H —LERNERAMARNR
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Microwave Passive Circuits
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WOEBBTTH B S BERS « RIS - &
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UL D I/ RERMED © 5B IRIEE
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Z /) #A Directional Couplers ~ Hybrid Coupler
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AP 2EE  UEAPERRABEES -
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1.Develop and implement the timing controller of TFT-LCD panel or relative
2.Digital IC design and simulation
3.FPGA verification and debugging/IP development

B ICEET TARRT | Fiiug gfﬁlﬁ‘?g}ﬁlﬁ 4.1IC test pattern gereration or process mass production problem
| = 5.High Speed IP design
6.AI deep learning Algorithm design
7.3D depth decoder application design
| [=xin R . .
N BT /B THZ|1.SERDES CMOS Circuit Design ( HDMI,DisplayPort, or USB3.0 ).
PRLLICRG TAZHR .ﬁﬁ FHBIRI#%  |2.A11 Digital PLL Circuit Design.
| =
1.PLL design
2.High speed receiver design ( ~3Gbps )/High speed transmitter design ( ~3Gbps )
3.eDP receiver/V-by-One receiver
madt R — ;t.lggl(D(—}PHY/[-l]l)MI Receiver/l}-ll].mli Tran(simit(tler(bﬂ-]L Receiver
N . eneral purpose or high spee esign
L TR TR =gg HBARI%  |6.Collaborate with the systems and applications group in the following fields:
-Definition and design of IP spec.
-IP test and characterization
-Systems and applications testing of product
-Develop production test spec and implementation methods
1.Research and develop video/vision algorithms.
maik 2.System software/hardware architecture analysis
Video/Vision Ol BT /BHMTE|3. Implement real time video/vision algorithms on embedded systems
IAlgorithm Engineer [~y BRI % |4.0ptics / Sensor / Algorithm co-design by system simulation and experiments from
= application point of view
5.Build simulation model and design tools for diffractive optical elements(DoEs)
1. PR ET BRG]
2. PUFPGA ~ MCUARSEFEF ~ Verilog FEFHEEELET
3.EmENE ERERE
Os&dk ETERTE 5. TH# TFT LCD $BhIFaesis s Ra
ATERRAETRE | W | e 6 BTV Moni tor/TV TOONATERE BN BIR
HaE 7.5 MIPI, LVDS, eDP SigRAeRErEE
8. HSO0C IC BRBR A BRI RS E
9. #wBEmbedded FW, 8051/ARM/DSP coding, C/C++
10. LCDEEEHICESE - BL& 5 (8051)EIRMERT - EISIEHISkARERA (VB) - FPCAPEBRE
1. ” Chip+PKG+Board ” co-simulation for SI/PI/EMC analysis.
2.Co-work with system engineers and circuit designers on product Design-In tasks.
3.High-speed interface co-design, such as DDR2/3, LPDDR1/2, HDMI, VBO, eDP, MIPI,
madt mini-LVDS, etc... ] ) ) )
SI/P1/BNCTAZER Ol ET/BHTE 4.Genera'.re pkg/board-level des¥gn guldelme or reference des1g1'1.
[~y HBARI%  |5.Electrical-Thermal Characterization for IC, PKG, and PCB design
6. " Chip+PKG+Board ” modeling & co-simulation for pre-silicon SI/PI/EMC analysis.
7.Co-work with RD/CAD/SE for chip design-in SI/PI/EMC issue support.
8.Gbps interface SI/PI co-design and validation, such as DDR2/3, LPDDR1/2, HDMI,
VBO, e¢DP, MIPI, etc.
| AEA LR PR R B
2. FEAABIEHE A SRS
O&dt | BT/ B3 . #e&80514HE:E=,C ,CH+ ,CH
EXS G i) |_E:ild JEF /RS |4.ALinux/Android driver IS HERRARER
W&E HHEARIZ  |5.AMCU(8051/ARM--- ) FEIBHARER

6.#WSB interface
7. EAHRdrive rBR B
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NO PERFECT STATUS, ALWAYS SEEK FOR BETTER

Integrated Service Modules
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2.5G/B5G #E#RFront Haul Network X 4R 3 il 2% F&
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1. Packaging Solutions and Hardware Technology
for 5G Mobile Systems.
2. Detecting the Internal Distribution
and Structure of Pd Doped Ag Wire Bonds Using an RF Technique.
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