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— ~ HEMETE (Workshop)

1.Measurement Technique for High Precision and Noise
Sensitive ICs Using Multiple Output-Bias Board with
Low Baseband Noise (7 F]EERESFERAYZ EHi R AR
R e R <2 RN BBURR MR 1C2 B IRE 1t )
Poster Session (W& & &5 REE Y BRI Ram L WIE 3) R -
Yin-Cheng Chang, National Chip Implementation
Center, National Applied Research Laboratories,
Hsinchu, Taiwan
TR
AER BT B SETRERE S 2 s BURN M = SR HY 1 e LA O 7y B (A [El
R EOR mIBRAAR - B B s R ALIERSLLEL | - BGE IR n] S I ER
HERRTA20KkHZHF S 22322 E] 30dB - CMOSP By R R filtie 2
(Voltage-Controlled Oscillator » VCO) #¢FHIASEATEERERUAE ML EHE
Al SC RS - 1£3kHz ~ 1OMHz SRR E T~ 2 AR E AT 1 - Pty
mEAR LA Y B B < s 7oA (Signal Source Analyzer
SSA) EERGIhEE - ANIMAE AR LAY B (L FE S S OHI4E IR B BRI PRk
thEYBHERERR o AL - SPEZAENBURER RS RS R - IRINE A
B RBEREOT AR A S H B R TT 5 -
Kt B — B w2 aeat > (R HIrH low-dropout (LDO)
regulator (fREAZEFBERES - B EURIBEASSIY—1E - FlIR IR AtiEE
BRI ) ICHERL - DIFTE IR B AR A [F R R Ry 32
3K o LDOHY £ ZABBEAE Y FE A IR ECRE UIHA T (switching) DC-DCERER
g - B - REDR - A D B R Y B IR
PRIt - BZLDOWE P AR B2 B SR (L FE 25 r i I =B RE » AIfE 4(a) B —
ERBRISES (8 2 B - Hh B aeatlD0 (LARALT3020 561) HiEE
HikaG< 10VEERER » &% e nf8EHes (VR) DI EhE EY LAV R Ry
0.2V~9.5V » A Crpo (BEER2.2 1 F) FILAMERFXLDORIRE E M -



BERET Chypass MHELUBFRES TS L2 SN - 1B 4(b) B Al A B OfRan Lk
M IF 2 Bt BRI B (S SRR 4R RPCBIT (47 f& (layout) HYEAEIRSA » #%
PCBH EEEIRH A (Input) R AEEatal & [F AR 2 i 5-fal > g8
DC jack (4&FL) ~micro-USB ~ SMAFEBHERDuPont 2.54mmIFiifees - IEH
it BRI Fh B — AU A NG RETR (L OMEA [F] 2 AR B ) - B SRR
100Hz ~ 10MHz#] 2 Bga it 5 - Frieth & B fm BRI AE A S0 e (R B AR
aN10dBEAE. » HAEARAR10kHz A RSN 2 S ORI H T -

Measurement Technique for High Precision and Noise

Sensitive ICs Using Multiple Qutput-Bias Board with Low
Baseband Noise
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2.Conducted Emission Reduction Technology for Liquid
Crystal Display Devices (HRIR M ~esdiE 7 HETHE
[ R
Poster Session (WHETE&EE AR BEHE Ram L) R °
Byunghee .Kim, EMC Part, Global Standards team,
LG Display Co., Ltd., Gyeonggi-do, South Korea
T
AT R AR ES (LCD) BEHERAIGIP ( EHARE Rl ER S (o SHifs 2
AGPEAI(TFT Array)#) Foffs DAkl fpieA i sMEZE B Z 5%ET » GIPE
TR (gate) BEBIICH R AYIAIMEAERE - GIPASRE S I IIERRS B
TN HoBHETEENEGE - ARG A R AGIPHYLCDE R H
BT 2 T RS - (SRR FEAE AR E P 2 GCLK (REkRA
k) - GCLKGEEB)EGIPHY LCDE LA HR 2 Rt E s © fEGCLKEE L [HET
B RO AR © HEZFZ IR BT/ R Rz
IR/ NAZR B SE © WIIRZ R0 BT R R ReA B i (S 5+
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AuH5esfr LCDHEfR&SH#E . CEFERTUR (2@ 5) - LCDERSEE—(ER A
PEflEs (T-CON) BT R —{EJEfR (Source) BRHIIC > 3% T-CONFHLARCE
ST EIR G S B ARk - sz R EREEE) ICH DLBAK
B T-CONEARREAL NG - Foy EC S & R ARy /K Pl - [FES -
fix (Gate) BRH)ICHIESRE) R 2 I EEE) [CREFHYE RHE AR AV EE
il o B 6FTRA—{E 55 LODERVE RS R h BB 5 - Ealfd
F—{EE%% (48  108pF~10000pF ) DAFEHE GCLKKEAY Tr (_EFHEE
) /Tt CTRERHE) - ATHEEA ROt CEFEER (HERIEEL CEFRH
B 68% (margin) A[ZE2dBuVEL E~/#112dBuV) - DUEIH > BEAES
7B 180pFEA680pF A3 - %> GCLK Tr/TfAVSLEEAEEE - 5bH 4dbuVAveh
a7 RE -

bRtz oh o S5 {EHE AT R S M R e B R 28 LIS (H R - ER
fin S 28 AR R SR B 2% £ L R R [F) 20 I (E R BRI -
FITDA > 78 53 TC % 5 A8 B 25 L A M R B 23 i cH R TR A S 2
THERENE - 45 DAl - AR ST I RfE LCDZE LM EETHE (CE) 4%
oo EEEERAEES) [C2 GCLKHY EFHIRFRE / T PR S g (B B - #EHH
Fi%& LCDZ GCLKHY Tr / Tf RIg{EE M DAERL CEFEER I HIIHER -

Controd PCB
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Y axis . Margin to CE Spec, Limit [dBuV]
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¥ axis  Capacitor value

[dBuV]

| A 190pF is adapted in the GCLK. A 6BOpF is adapted in the GCLK. |

A H
e e ——_ e
7 Iah il R

- =l 1|,+L'E‘F_ . | | ll.f."jj]?'HM

| ubin I | |"_ ' n

[Frequency] =

6: FHEEG A LCDERRS GCLKZ Tr / Tfi&sE CERYRIGE

3.Debug and Analysis Considerations for Optimizing Signal
Integrity in your Internet of Things Design (FREL4H#4H
(IoT)akatal Tt G i R L 2 FREE K 5 & )
Fe#EE  Chris Armstrong, Rigol Technologies, Cleveland, Ohio, USA
i
IEEYBER EREERGE - GaxEauit - @5 - oEEDr - Bt
BB A E TS » S R L3at 2 R TR R B %
" - IEEVBiRE 2B o SRR KERBER L s —EEIEET
[z Rt B BRI RERE ST » TCHART BB R il N BPR RN E]
FUREZ A B E] ToTAVER TR « B AE K LARATMIFALO ST B A HIEREE
TAFEesat iR R B MERS Sl > ToTERZERRF 48 HL eI aot
JEé - EEIRGTE S ERAYE U SR RS R DIREVAE & Ry
1k o REEEFOTTRE L AR GEANERI N E () R 7]
SEME RS AR
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BRI BT RIE Rad LA T30 » — (st E B i
[T EE A ol OLE A IR ER S a/ g e = VA AT T =i DE SR T
BT TAF B R RIS I AE (e (o TRZ A AERF AL MEVEIE THE R K -
AR S — M L AR TR - AR FUAAE ToTHY SR ER A — PR
ZRERGRFR L E N o REERIEDENENIRIE S > iR ToTIE ] ZFREE R
KEGtieR Th R IR E3HEE - WA B ER—(E/ NI ToTaes
G LA B MIHIRE ST » LRSS HhIm B RE R B AL MR Pl © F
THE R S B Lo TR B A BRI R S AU Asm AV E L OIRS - DURAt 0
MR R EIIESG T B RS (F ) Zhahs -

4 Reduction of EMC simulation efforts using Design of
Experiments (48 FHEE 2 8¢5t DUV EREMHZ (EMC) RV E 5)
Fz#E : Janne Hein, Chair of High-Frequency Engineering,Technical

University of Munich in Cooperation with BMW AG, Munich,

Germany
T
Bl A EREESE TH (six sigma(60) quality tool » FHRRIRMGE
T EERET ) Stk FHTEEMCHYRSEE A2 $2 88 1 S d) /R H 2 THIYS
PEEMCER=E 4872 - DoE (Design of Experiments > Bhikat - B ZHREE
M ESREIRNEESET R B TER » AR HRARE R
BT T ASBEMEE FTiHA B IR E L2 ZEm A28 - 51
DoE 77 A€ FIMEEMCIE it I » A BIAEMCERRE 48 FE 8 (E K s iTEE AR
S8 - IR L2 S BRAGH A SENE MR R Z FEAR - IEEY fTHE
Fe R BTS20 - DoEMYIE FIZR b A SR E EMCHE 358 7 I P e
RLIRTEE - TIER NS B AS BESEREIPRE - GRS =R
ERETHRRCR - AR TR R B A S B A T AT o & B 0 e < BB
BN o DoE4SREEURIME 2 Brg s2 BT RCR - INIE > ATPREE IR 2
BAERES T A S BER - [FlFZ 2R E S R E R 2
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BEAHN - pl R e TP OB E DA NELE U - IEFRDGTESLE TS
ERIER (40 DoE) ABIFYARAMIR VTR R B E ol - RO He
TAZRM H Y IAE -

5.Measurement and Correlation of the PCB High Speed
Links (PCBr= 2 g4~ 2 HIRERE M)
T35 © Tao Wang, Brian Brecht, Roger Sinsheimer, Semiconductor

Test Division, Teradyne, Agoura Hills, CA

TR
SHEPCBIME - A ST H 2 e ER A i B 55es T R e B R A
MR BT PRI K © BR T ARG T MBS AR S G IR EELLYN - B

Bt Fel R M TR i EL PR

A SCEE R Bt ENAR AR ATE A PR > HARD R B iay e
CEA AR b AE ZRE A TR (S HIE A BRI 1B 30Gbps {Hfi 24 2 Bk
ME) - JWFET R EEENR - B NR GRS EHHR B
AR « AREATET w2 NAFEEETE32Gbps Y R4 [ > ol Rt —f = s
BEAEEFNS2H -

6.A Low Frequency Electric Field Probe for Near-Field
Measurement in EMC Applications(EMCIE J5 1> 45 HIfT
{5 FHEY— T EAR S A2 )

F&#EE - Guanghua Li, David Pommerenke, Electromagnetic
Compatibility Laboratory, Missouri University of Science
and Technology, Rolla, MO, USA

T

axa T —TEEA R EHE 2 EIHRSHE > AU HHAEE 10 kHz~100 MAz

BT 22N TR - SRR SRR AR LR

(dipole) » WEERAZ (op-amp) T BRI - Himiga

14



B ERFEVREIBOR B FTIOK  hBRiE 2 (B R 4R A3 B A = BRI

7 0 EINMESREE AR S TR L VSRR o s EERUR RS IR A
B (differential ) fBMRLR Bt B Bbmaaf - MR N ERIE AL
(hybrid) FHERZEEH -

PRIECLAGN » sz BRI S IR  HIHE PO A R 4R S (R 2 $E45% (common -

mode ) FER o MEFRE B4R (microstrip trace) LEEMHAVEDE
HURFT 2 S50 HE AR e - DU (unwanted ) #EESGIARES
10 kHz to 100 MHz i1z 30 dB-40 dB fllif&E -

7.The Future of Immunity Testing(fif=Z M HE> £5)

F&#E  Flynn Lawrence, Applications Engineering, AR RF/Microwave
Instrumentation, Souderton, PA, USA

TR
£ HATHY A (BMC) MIEtesisk - a2 14 (Radiated
Immunity(R1)) RfEz&EMZM: (Conducted Immunity(Cl)) JHIE, > KZH;
{EFRY H R AR B MR i R Y e Z PR ORI - B g EORE
—fmi (swept) FERED (tone) ~ BWETRFIN T - Eaitha s
ERRFHZ ZITENITZEF > ARMTBERE A — BB S L
=
FERT 2R L B RS TR K A Y4 (Internet of
Things(IoT)) ~ {5 - #EE (mobile) FHE - HEM (autonomous) #
BB DA R A B 2 e an © ABEEERSR A e e TR -
PR EHOE R EETEZ TG - BIRAEEEL E OB e Sy 2R B T
PEan S - 9B R T e (T IR Bk e o e B < B H =
SRR Z I -

15



8.Site Contributions for Radiated Emission Measurement
Uncertainties above 1 GHz(EEMEMHZ1 GHzHmS T8 &M
TEMEZ G ERE)
F554  Zhong Chen, Zubiao Xiong, ETS-Lindgren, Inc., 1301 Arrow
Point Drive, Cedar Park, Texas, 78613 USA
e
4 CISPR 16-4-2 & E#a5 8 HIGE R 2 A ST 5 Y S iRiE e 4t
f§51 - EERE=E (chamber ) ZIGHEBRERIE (Site Voltage Standing
Wave Ratio(SVSWR) ) EJHISE IR nJ i FIAEF it 5t A e PE B RREE 2 A
Kimam AP T HH A EE Rl - DU —TEIE ALY SVSWR 2H1
BB BN R 2 J77% - Bk > Slaw SVSWR SIS FUARI R HATZ
AR - BRI R X EAEREE RGN EFEIT > Al 6 BBAE
TG AR SVSWRZ S A 7 i > SVSWREHIFFE R R TEK
(s (turntable) AFEE (quiet zone) ZRiMH ~ Z2MHI ~ AHIFF L)
(center) CEEFEEMEM) FIE - ARam 7 E LS M ENEBES
e A 23R BAeRH EARr

— -~ BEEs5(Keynote Presentation)

A% AJERFET &5 Mr. Julius Knapp T (20ME 7) - FRER " 1E—(Ef
AReHtE 2 L2 F ENC (BBWAFHZ ) RYEFE, (Achieving EMC In An
Everything-Wireless World) -

Mr. Knapp {EH&FY FCC 224 42 (B8 - H 2006 FH-EHE(E FCC OET

(Office of Engineering and Technology > TFZEARHYER ) 48T ReAT -

OET R H$2Ht FCC i 2R TAR S B LAY B R AR S B2 %  OET HY
(75 R B BT ARG S A SHAE AT DU R BN R R R R Rt
HEARBHIES - OFT RIEN EEREIRAN Z ERERIER - AT HRS
BRI R i EsT nlatEs - B HIIREE ] (RS BRI - IEE TR
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el 7 T 2 BFSE -

ERGFAEHNEE EIE RS &S MERASKIRGR A 57
YRR R A S (I LD B - JE SRR I A B Bt 45 & ELIE I
BRETERGRE < el - Blr 2 KB E AR R T FERY  FRIA FEbRHRE R i
SR B TR AR 2 (A5 [RE RS M 22 B TR LD - SR HHEF Bl
FEAE FCC (ERBHFIREZEY ) BEGAHERMHE 2R - AIUER
FAHBA TR - 5540 FCC B AT RAGIRI » 3% EMC e R s s mIiitest
EEHEMIFEY o 2 ISR 2SR BRI TAF S A BB
HIR B HTHE B EL i R B A -

Mr. Knapp %R R¥1Z B G MAVARBEM FCC $RE B %= - IR
W HHR SR E R TE B AR LAY S T AR & A A%  Mr. Knapp
o NEERIMTE TN AR BB S LR G E] Eugene C. Bowler #% - &
FCBA(Federal Communications Bar Association, ffl i@ sRERemin e )8 7
TR ~ JEnH WCAT(Wireless Communications Association’ s
International , &R AN G 2 BIFR AR AR ) BUN 5% SR Fm A
Sapoy LA2ANT7E E. Noel Luddy #% -

Mr. Knapp 5% [EEE HV& 5 & & - SE1F 1974 FHUISHLI T2 E
P TAZEA-E24T © Mr. Kanpp FAZRZ 2017 EMC+SIPI Bff& & s A RAAE —
{lE A e 2t 57 2 21 EMC(EERIAE ) BT HAR LR NS HR RS LR
SHISPRER H A TR e A P AR - 8 SCCE AT Eh SR B i
5E) ~ ToT (Internet of Things,P7Hdd) ~ EHBEAYEE - M NBEEAINTK A
4% ~ M AN BRGNS RS R Rk (b DA R R B A
PREEARS R i) » Wid fe FCC H s AR ~ T3 EMC 8 R sk ffiad vl 12
fEETESHERET -

YIAaRE S B RS TR A LB B 2AE 19954 (RARZBE ) BAEFFIIN
75 > BPRE(SHEE (International Telecommunication Union(ITU))

2005 IEAFRHPIBREMES: - HARRY 2003 - (FRRAGHE T HERT N E S
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(Ubiquitous Network, UN)HVEHSEaETE » SEEIAE4REIE 2 2008 FF42E V) H
AR LA R BN - SRR ERY RO SRR RIS (Wireless Sensor
Network) K 4EPEEFEE 245 (Cyber Physical Systems > CPS) - fESRIECHILE
P& A AR ER B8R (Sink ) BB {E B ES (Sensor ) ATRERHTAEES 245 » 1
CPSERmLR R HIAEER HY 72222 - TR CPSREMRIGNE S0y 45 A B tH B IEAYHE
TR - BB R S PR LU AR — IR AERY
HE » (EEECPS R &RH e ARSI HIE > =2 &l - A 4ilmfrae 2% il
IIATHTE RN FHE ST B — SRR e B
YIgAE o] oy B —{EP& R - EUAIE (Device) ~ 48R&E (Connect ) K E /g
(Manage) °
(—)ERRIE © BT 57 Ry R i Bk ol - SR R 5 S M 1T IR
BHEEYE » EA RO ~ Bk foamEnaE SIAvEs i -
() 4aEsTeE © B S SN E] B (i R R Rl R B - (RERE A
EREHAE AR T 0 A&y R AR (TR
B& ) KONGRS (B S RN ) - KRS
Y 2 4E PR RS - AR fma s By hlE [8E(E
%) (TeleCom)Hmatd k. [#R4Er% ) (DataCom) {HEmE
kL #E B RS R AR R S TR B 2 it R e 5 18
It - (HEBEREERAVE S TS IM(IRIE) SR E f 1P
i B0 2 FHREK -
(E)EFJE : VBEe T B TRORL S - AR FEIR R KN
FHIERYE RS (B0« 2RSS (smart grid) 2 AMI
(Advanced Metering Infrastructure = ZFEEARIEEFRAMEEL)
R HZUE T 2 B EER (Smart Meter)) -
H R R ok Y 2 fre PR - B04E © B O e AH R RIARAE - o
VIR TSR RE BT © S RN B R M (S R (i o L e
M YIBRERTE R R R R A R AT E MR E e e 2 B
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NESH » ERESREESEIN AN —HREE0AFERIR

TRINERSR o AL - FEAREIHE T % 2809345 (co-existence) I aME
(interoperability) & - LA ERE (intentional ) BIEEE
(unintentional ) HYEEWEHEEE AN HERE T ZE0ERG « 24 TA2A0
BT BB A ST A B 2 H RS E AL » BRI ME I E — RO
ATl S VBT - HERE - HEH - MARE2ZPFER - ToT (V5
49) ~ HE - RZHSEE > Mr. Tulius Knapp Si&f5H - BE R B 2SI ARy
SN DAR FEREASTEAVAR/ 1N » RAGRFRHE RS9 28 M - ERE RN E
HAAHZSHIBRE -

KEYNOTE SPEAKER
JULIUS KNAPP

Julius Knapp has been with the FCC for 42 years and has served as the Chief of the FCC’s Office
of Engineering and Technology (OET) since 2006. OET is the Comission's primary resource for
engineering expertise and provides technical support to the Chairman, Comissioners and FCC

Bureaus and Offices.

(b)
T (a)THHEEEE A REHMEE ¢ (b)Mr. Julius knapp JEEIRES
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= BARGHREZGHRI

1.Estimating the Via-Plane Capacitance for Differential
Vias with Shared-Antipad Based on Analytical Equations
(Rt e S BA A B iR 2 2 F LAV EL
TEEE)
YEEEE © (1) Ying Zhang, Missouri S&T EMC Laboratory, Missouri
University of Science and Technology, Rolla, MO.
65401, USA
(2) Chunchun sui, Cisco Systems, Inc., San Jose, CA.
95134, USA
RS
AP (LR EPCBE— R MRt 2 [P RIEE - [ 1k B P
A RS ) 2B LA T ML EE AT S EREN RIS AR (PCB) HYmRaT ©
RIE - BEAE 2 e 4t 2 ZEF L T B A RV G A B (R TR » B
BEURHERNM: - AR A EA R EFEREEREIEZ T
7% R PTREE LG (B 8) ZFALFHEEMT e E e
MRS HRZ LS (B 9) fyBES - IIRMHEAEBEZ AR S
R PCB it #AI4hHE H# ] HESS (High Frequency Structural
Simulator - ESRASEEEERS - BN EMEHNVAR TR AR ) 1
{H AT -

8: Sy BE A DI R G T
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(a) s<2b

(b) 522b
9: AT G FLESH

.In Situ Crosstalk Measurements of Long Cables - The

Multi-Network Analyzer Method (443 it BiBE=H] -

Z MR TR

{E%&#BE + Chris J. Collins, Student Member, IEEE and Joey R. Bray,
Member, IEEE, Department of Electrical and Computer
Engineering, Royal Military College of Canada, Kingston,
ON, Canada

T

ZRAER 2 SRR (Alien Crosstalk(AXT)) FEAETHEHE N A4

L PIGEEAEINEE o HFYRERS(E IR E AT f il < FR 22 SRt

SERECE 2 B #ErTAXT R I APk M - 8E28 H ATE A T Bl 80 H

EOpsE SINEIE P BN P e I b CI R I E SN T iU

(balun) $EftZ AR M LR D Py B EP i IR H DTV ECHYRR SR & - (2

HEEPRGIFARE H T4 % ba lun N SEHTEENE - AR am SCHe T RR (5 A Al

balun HI—TEHTZRL - ARG ERIEFE AR TR - BECER SRS

ARAVAREE o BRI o A EZD K #5HH (phase locked) Tf

21



fE - AIHESEAEMIEFHERE (crosstalk) SEMIBHERZ EE S RiEH
Z P R H AR - FERES T S MRS AT (DUE 10K M8 11FTR
4358 VNA([5) SRS 1T %) ENUTPEESR Ryl ) F2 tH— g R 5 7R K
MG > HAE RO AT TR G (worst-case) & Z EHIRE
R fR R LR A

Unbalanced ports

Coaxial lines

Fixture

10: (EFI4EVNARHI—FRUTPE SR 2 TR P B S B E IiC E

aggressor UTP
|.-

T

victim UTP
11: o A 43R VNA S HIRA PRUTPAE 43 fis] Y i i e =
1B (AFEXT) & 2 IR s B E N E




3.Worst Case Prediction of Shielding Effectiveness of
Board Level Shields (H/EFilbE iR < 18D
E##E © (1) Ruijie He, Missouri University of Science and

Technology Rolla, MO, USA
(2) Mohammad Ali Khorrami, Laird Tech, Randolph, MA, USA

TR
AKimam R — AR AT R B (BLS) SR Z Fili i -
B 7575 FH PASFHE R Bl M FLAE R 2 R 5 — s B IR AR R0 T Y
WESUE (SE) = M il FLIS B IE AR B A TR R Z RER -
Z ML Z RG5O HEAAE R - FAGTES RIS B IRER
BEBh R ARV RN - [FRE - A5 A ERB IR <~ ICERRSEAE - MIFLINZ
SR R SR — R IRIRR I IR AR s T - (AL - — (SR AR B
PR DRIV DS R A S AE LS8R - SR < FOHIE 28 2 S
FEgse HNRE BN B EARUB il 28 (DB 12FmRIF Rl AR R 4R
Z HREEST TIPS (TRP) I Bt L B P B B 65 SR BB - A {AEfS ) -

P Obtained from Calculation and Simulation
rad,unshislded
ﬂ - =
- P
’;;l’ ‘H‘:\L
e Ty
...i“F r
-10 7
’_.- ’f
s
£ 0
o T -
d #1—"; ™
~ - A
- -
-30 s #- -—— i ™
...._.-:_,1.-" Pmd.unshelden Calculation
e L ]
o -—— Pmd.unsheldeu Simulation
AN I I I I I
1 2 3 4 5 5] F
Freq GHz

12: FE Rl B MR R 4R - SRR TR (TRP) AL B PR M B & 2R
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4.Conducted Interference on Smart Meters (HERERE
HHE)
E#EE © (1) Cees Keyer, University of Twente, Enschede, The

Netherlands
(2) Frank Leferink, Thales Netherlands, Hengelo, The
Netherlands

TR
BB T L H ik 2 e HE PR E TGt E NREZE %
HIFTRE - EIE L RARCB (S AN - ffE HEEAER - EIEERRE
S EABERAAT - HRTEMAVEGIARIE AR RISRE CE R 8
AR ABEIAES - AN EEN - HE G B E R BIE E (ERHY
sEfE o R EERIRVERIE S AR GBS BN EE E
SEEE o AR T ER Al ) R BB 48— (B SRR UK B8 T AT T
- IR B EZ - EAREIEENIIFIEEREEN +276% 0 A
SHEIE T EE R R IR AR —46% - T3 - &R IR E
(Rogowski coil > 4fE 13) & EIES & ENEIEFEE - MEEANE
FIZAIE (Hall effect) JufFr BREIERS (B 14) algENF& A RE
ZREME o LA g B P (R AR R AR Y ERRH Pt BRI RE (R
ZEREIE T » KELICE TR - HAlffE S sCiivIE = E T
+582% K AFFEEE] —32% -

(b)
13: Rogowski coil: (a)fefLEERESIE 2 EHE, (b) MAHLRE
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14: HEEF (HALL) ST B EEES

5.Efficient Circuit and EM Model of Electrostatic
Discharge Generator (FFERNCERE 458 2 A RS M B (EM)
H4H )
E#&#E © (1) Jawad Yousaf, Department of Electrical and Computer
Engineering, Sungkyunkwan, University Suwon,
Republic of Korea
(2) Jinsung Youn, Design Technology Team, Memory
Division, Samsung Electronics Co. Ltd, Hwaseong,
Republic of Korea
T
KIS ChRH—TERGT - BARARERN ~ 500 R ERET SRS (A0E
15) - DURAFERE (ESD) AR BERAH (A& 1657 RESDIE
ZENHER) o fEIE - FRFIMEL —TE NoiseKen (—ZHALLE
ENCE iRy &) ) ESDfFfEes (RFEEME) ZHrRARYEEESIEAH » b/ OEAN
REAE R TS IEE5% E 2 #88 (frequency domain) &M - AH[EEA 8 2
Sl (EM) Bl (BRABIETEER) IEafHmsE CST (—
TS B B S M RE SR R ARG N 5 SRR ) MWS (—
ST 2 SDEM(E BEEE R TR ) UG » TRERHR YA
RBANE - ARES 2 SR ERERENE - BNENEHY ESD2FE I -
B ERATAH DA R 7E A 25 SDIAH S iR I R RESIE 1S B otr 2 — B -
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Voltage

'RGun

CG!m

LT.-;D

RLoad

Ground

15: Frieth < F5 s rs sy

wo 01

N 2

Metallic

‘/—r"’

B target wall

ESD

L~

N\

-

—

\

ound Strap

Generator

/

16: ESDigZ R BUEFH

6.Electrostatic Discharge Protection Device and Common

Mode Suppression Circuit on Printed Circuit Board
Codesign ( ERlEERSAR L [ERE AT 2 BHER I BE DR S B S HABAH]]

HIEES)

EEBE - (1) Chin-Yi Lin, Graduate Institute of Communication



Engineering, National Taiwan University Taipei,
Taiwan
(2) Tzong-Lin Wu, Graduate Institute of Communication
Engineering, National Taiwan University, Taipei,
Taiwan
A
KR 4 TEEARFENE (ESD) (R seE Ky s IR B R AR EI R
BREIR (PCB) b LEIEEET - DIFIRE i A/ th 2 A E 5K < ESD
CREEHEE 7 it R AR AGBIR MV TE % > LI F &8 FL LR BE R A 3%
atf e
PRV EfE PCBSEIESRET (AR 177~ ESDIRsE AL B Bl 1A BB R
HEEFEETAPCB - 2 4518 ) MEE: 2.22 GHz~ 2.76 GHzR#Er TR
B2 G55 - AIHIE]— 10 dB 5 5 RARAYEET P A KRS MEBLEI B T
(& 18) 1& > f& 2.25 GHzDA HE B SCHzAREHEf TR > IRAT5a1k
FORAVHETAIHIROR « i B AR IR R T B RS B2 E B 1 IR E
Bt BB BRGE  fh A TERE AR DAY -

ESD
Protection
Device

Top view Bottom View

17: ®g PCB&EfERaT 2 THED /RBP4 E
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Top view
I { i
5l il n ] »
II.?‘.
T -- -SSR . @S| CESESSESSS SSSS. . T
> ;
ey
_— W
—= —+ J_H'. -+ =

Bottom view

18: [ 1745FEFH I AZRS MG T2 TR /e B

7.Design and Verification of a High-Speed Connector for
Multi-Media System ( Zo#AG Z47 Fir{o A = AR 2S 7 5%aT M

Emsg )
YE&REE © (1) Huijin Song, School of Electronic Engineering, Korea
Advanced institute of Science And Technology,

Daejeon, South Korea
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(2) Junho Lee, Electric Connector Business Division,
Korea Electric Terminal Co., Ltd, Incheon, South
Korea
T
BT = A eSS E S 8K = it E (UHD) EEAR A E#EE S (VR)
AR E AT - S A 2R R S B R HE R BE BN
AT I S AR DIRE RS - AR RSSO S - SR
F BRI B - FEATR GRS FFIE T n] Sy = 2R RS &
RIS R R s - ELFE—(EEE —(EEE (8 19) - FriethnyEges
TAIEEA B S 5T (TDR) HYSRMISE Rkt thizkny - 5 &% TOR
GRUREN, (EM) JEHRE - ZEPEes EAYE B (pin) RIGH
(stub) FEBERELIREOG ST - &EFEE NRIRIRRER (DR 2R
ZEHVREEE - HER BRI e (s ek et (& 20
(b)) DA RERSRREIR - OB MR 2 i a5 < R B A AR
Fezefd] ([ 20 (a)) @ GEASTER - BN EEEEZENE
G RE K BRI SENE - 28I > — BRI EERE S - sl
B RBRE L EREBSIE R VB - NI - B e BB = - AR
il ATEHRE - Z (attenuation) ¥4 (crosstalk) [E (ACR) PAKSH
AT ECEZ(E55E (ST) oAl eiih - 3DER: (EM) Bt TR
T L5 P AR L3 3 A By A B R B e BR i it s » DA AL 2 2 3
ME o &5 EAfal - BTN B RIRCEAYHEREES - FTigEs 2 o i es e e it
i AT ER RREE
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(a)
®) |
(©)
19: (a)—{EHHEE; (b)—{EFHEE;
(C)AHERIEFE 2 =i es

‘ﬂ'
“
=

(b)
20: (a) ERHEEZ MRS S E M
(b) 858 2 = U R 2 <2 s 1 Al



8.An On-Chip Detector of Transient Stress Events (—7f&E{H
AT REE I/ HEHIES )
YEZ&E% ¢ (1) A. Patnaik, Missouri University of Science and

Technology, Rolla, MO, 65409
(2) J. Feddeler, NXP Semiconductors, Austin, TX, 78735

S
HIRSHETREMS - ARIFFENE (ESD) sCEM TR REEE
(EFT) THBHHE G R PReE - IR R EPRERIERY TF - Afesm it
—HEa 5 _EERAVEGET o SR A ESDIRGELETS - IEEERR AL
(R R P R BT AR BRI AEBT - kB 21F R —fERARE - &5
RG] » edZerill e G e (o P I Bic & (R0 s el 2 e il e I B I CRE
HEZRE © BB EE AR ICETR M ENECE (E 22) - i
{HlARACR (TLP) Ay ANGE IS8 SR (pogo-pin) FRENE AETRENE
T A B EVSST (Rl 2 i - 838 Q0F KM B B R HY &M K
FAIEEEREE &G 5 - S5 HH It BE RS P AR MR (RO S SO SR B REIE T B HHIFAE (LA
B2 0. ABEEREGEE 150K (nm) FFERFHE (duration) ZEMIEE
7310 HHIEERBA R ZS BIE R A ICHL DR B RSB 2 R > Ty AR
T EIhRE LA R - Sl N RST A RRIES R AT Aot (58 AR 2 (R
RARGEERGERS (10) L -

IO with event Event detector Interrupt generated
detector subjected latch changes # upon change in
to ESD event state latch state

Increment

counter by [ ISR waits | Us
num ber of events

Reset event latch
and wait for next
intermpt

21 A pe s R e MBI CHRE D SRR AR

31



TLP source Oscilloscope

r1 400 Q
R2
13.5
Pogo pins used
R3 for injection
e 400 Q
100 HFT

Injection on
/0

22: R ICE TR E N AT e B M & Z MHECE

9.Free Space Antenna Factor Computation Using Time
Domain Gating and Deconvolution Filter for Site
Validation of Fully Anechoic Rooms (§¥#f& 8%
(Anechoic Rooms)AVIGHER=E - {5 FHESIEEF94% (time domain
gating) ERZHENE (deconvolution) JEFZER=HE HHZERAY
RERAT)
YEEEE © (1) Anoop Adhyapak, ETS-Lindgren Inc., 1301 Arrow Point
Drive, Cedar Park, TX, USA
(2) Kazuo Shimada, ETS-Lindgren Japan Inc., 4-2-6
Kohinata, Bunkyo-hu, Tokyo, Japan
e
KRRt — R AITE - SRBEAROR BRGNS - (o FFRF st S S e e
s AT R B R RERA T o [ FER0 2875 B BRI S HRoRz AR
TESZ TR 7y HEAT » IVA Bh IR STAh S BRI 23550 Bt 2 E Fh 22 [
REGATF - Rigsm & —% ETS-Lindgren/AE 2 R4R (HI5E 1 3110C
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K3180C) - i FHPTHRERRY T AN FI SR e & f 4R g8 (Wiener
filter) ME{TIEEESR - 73 A UBRKHHROR &0 SmEbit ~ B 2R e Fo
(& 23) » DARABRGHROR S ER 4 ARz &0 SmpbRtE ~ w2 KR EEEHY
iRl (hE 24) © MRS bl e e 2 4551 - IR rn e Rany 5
AR B KRRV B RAEW E IR - BB 2 = 2 i e
55 o FHZER 2 AEAE SR (Normalized Site Attenuation) EJHI4E
FANFFETEAEFTHLE H4 dBRIS 2 Bk -

Tﬂme Domain Response with Pulse Compression at 3m

Direct

20t y —_ Reflected
Wave = Wave

/

Response (dB)
1 D
= (—] (=]

&
=
r

=70 |

-80 : : : : :
=300 -250 =200 -150 -100 -50 0
Time (ns)

23 BR%EHIRORZ BRI SmpE 2 H S 22 E

Aznatenna Response with and withour Pulse Compression

— T

-]

2

S -40 | =
v

=

2. -60 | = With Pulse Compression [
& = = Without Pulse Compression
~ -80 L 1 1 1 1 1

0 50 100 150 200 250 300 350

Difference between antenna responses

Difference (dB)
=

1
[ 2]

50 100 150 200 250 300 350
Frequency (MHz)

24: F [ HEERGERTROR BRI SmPE R W S R AR TELL R

-
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10.Detection Methods for Secondary ESD Discharge During
IEC 61000-4-2 Testing (IEC 61000-4-2(EFEE RN <2 H]
AR ) MG 2 —ZREFER R (ESD) (A 575 )
fE&EE - (1) Shubhankar Marathe, EMC Laboratory, Missouri
University of Science and Technology, Rolla, MO-
65401, USA
(2) Mike Hertz, Teledyne LeCroy, Chestnut Ridge, New

York, USA
T
ERFENERETE AR . BB - R R
BEESRFE SN0 - MPE B R AP e S0 - RIS E A — RAFEI R

B« i T ENEE g5 AR ERL R - HE M 255
RYERVEIRER - AT U EF R AR E Y - UREAR
e es g I BB - RIDAIG RS mT RE R B — BB - ERN AT
PA—REL K EE 38 A 2 IRV > AR (HED—1) ~Zf
(Forz—t) B - EBREERERT _XER 2 BERE KPR
(shape) ROREFNRIMAFTED - AiE 25FT7REHRBEEKICHE ZE
ERERAE A ST R A2 8 Horh— U R I B e Y R e A 2
ZENERERCE ~ HRRE - REMHORESEZE - ERERRENS
R > B ER AR AR L &R » [ A PR RO SSEfE A tE DhRE M H]
REBN LIRS © ASwSChTFE B RS (8 A [F 2 EE0E LA
IIMTA EEE R — R B 2B - B e B R G i A R 2 B E
HepZz 2B HE _REFEREL (K [RE0RAHY) BHEHMEM - BiEs
BNERC /AR ZERZBNEESESS (relay) YRR EME 4 AR
KGRI - DA RS 7 3 EE SR s R B AR IOR - Fef&
AR ER S o M [ FHF - 65 B ACRESDIE Y » Bt il & NI F R ER IR~ =
Hoy (BRI B HIR AR AR R R . B BB B B B UM TP IR

34



{5 FIF - 659 B AR ESDIE BERNAT H0R - i (b At 2 S sisE
A2 EIH S PR A RE TR RN B B RIS [E B - 408 265 RE1 Ry fE
FAF - 6573 ELACAESDIa I (85 (2 ) I ESDFg R A &1 (41 8 ) I EER 2 bR -

I > IEEE
BRI ZIE

300

250

200

—_—

< 150

=
g
s 100
Q
50
0

-50

AE R BRL S 5 Eh{E N i E

RN (tip) SRRt (strap) EMER
BRI ITE

— Set:c:-ndar}r discharge at 10 kV

— Secondary discharge at 6 kV |

ﬂ

%wm

0

20 40 60 80
Time (ns)

B 25: PSR KA LIPS 2 i i BR AR A S R A R o

17

D S

S
0 Pastedeeanell —— Current clamp at ESD gun tip
Current clamp at the ground strap
-RE I T T
-5 0 5 10 15
Time (ns)

26 [ FF- 659 A FAESDIE 1 (EE (1) K ESDFE B 7
(4L B MIE R 2~ b
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11.Modeling and Analysis of Conductive Voltage Noise for
a DC-DC Buck Converter ( ELfi- ELfilFEAF RS ~ (H45E
BRRERNAYE S 07D
{E&#F © (1) Yanling Lu, Tsinghua Sichuan Energy Internet
Research Institute
(2) Jun Fan, Fellow, IEEE, University of Electronic
Science and Technology of China
(3) Tun Li, University of Missouri Science and
Technology
T
2 B [R5 A BA U Ss SR BN E A AR & 5 LB T A4t BHY
HBRERE - B IR eSS M & B R 2 V)T R S B
B - VBRI ER (do/de) HEikes 2 BRREAE VR RS
(ringing) SRR » GE2WRHAERVRE - RS - JATE L
fEth— iR E R > NUMRR H B B RS AR 2@ S a4s
fEIT > mI O AR ER BRI © AT /NEI RTS8 e — L B AT RS
(step) FEERRAYES RLCERRSIAR! ([E 27) - RN (FREHE) #%
e IR (A 2 Al < DIHOR TR HERR, > 4008 28FT R EAfERE AL
AR AR L BT R By SR B R o2 RN PR BN 2 B - Horaz ER
(B/NUERAEA ) ARSI LR B R RN - F Y& FE R AT
KD EEREE IR > HT Rz IEE A 6 (B FE BR R SRR BRIl A A Ry AT - BEESTT
PHE (layout) HYHENEF AR BN 2 EHAFEHENEUS - HE
FRF R AR i FraRA R ET U705 P DURES BB 2 R » HoFT S
B L tmER A A > EE SR A FEEAE R SGT & hE
eGSR - E R R s s T RSB Y BT E
(layout) EFEARMELAFIMNR » RFHTBRECEG S -
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T ‘

Li
R=
@ Voltage Cua —

Step
Source

27: BAERE (step) HERJRHYER RLCEERFSFEAY

4.4 [ - feshudots bl el otuhetel shakai
| i i | - ieasurement
4.2 "“f'""‘:"”": """ Feeemepaans Femme et | — G Circuit Madel |-

Voltage[V]

b i 0]

0 0 10 20 30 40 50 60 70 60 90
time[ns]
28 : DU R 7 SHE AR P BRI e B A TR B2
SR BB IS SR 2 L

12.A High-Performance CW Mobile Channel Sounder (—7#E;
SURE A AR R (CW) I B =R E I ZEES (sounder ) )
{EZEE © Robert Johnk, Chriss Hammerschmidt, Irena Stange,

Institute for Telecommunication Sciences (NTIA/ITS),
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U.S. Department of Commerce Boulder Laboratories,
Boulder, Colorado 80205, USA

RS
FE R sl — T HE P R RS B U 2R 25 240 IEAERBTE20106ELIZK
CHERFEREEEENERE (NTIA) FrEE SRR L2
Bsg - AWtreiet—SPRE R ES B AT 2B - $5E
B TIRR I ] _E Al S S S 25 f O R pm PR A 4R BE (radio) {ERESS
R FELSRHR I A A S WA RVEERS R AET] - AR EREEETS
FEINE P EEENRVERRZE] > 10 L AR AR BRI ZF 5
Al - FMEM R — R EREZEAT (1TS) Wt BAESREERIERY

G (OV) FERZES > NE 207~ 44 EL &3 5T (Tx) P (Rx)
B Hh 35 2l & G s RERIBURES » MR 2SR U R e
&35y HIER Iy Es (splitter) SyakEISEE T KA E BT
(VSA) - BEVSASEHGERSR R Fy oy Bl s AR ] 55 51 HY [FJAH K IEAS
(quadrature) #EEVERRERERSR - MURIHERGIEE R0 HT - HE A SR
SRAV R IR K T RES IS — L RE 28 (B« BRIHRIR ~ PRI
(fading)FFih ~ R CHEERR i) KA ~ BSHED [ %I(Doppler) TR
PEEG) (Al S0FTRERSmE 2 AREE ) - BH20114ELIK » TR E A
—EEHRAENZER - TfIH AL A B A B H]Egeolocation)
HYRE ] s BREHEIE LS SADCE I R 2 R S DDRE - RFE A (I 285t
ENFTFENEGR - AR RIS SRR BURFIE N2 -
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Rx Tx
Antenna Antenna

GRS
Antenna

Power
Amplifier

Rb Clock

e (Receiver System) (Transmitter System)

29: ITSHIEEHYHEE (CV) SIEHFES

Spectrum

-
out

transmit VSA Output
power level s(t)=1t )+jalt,)
Py L Y
local mean voltage fast-fading envelope
<Ist)l> [ s(t)= )
l" _ Tt < |sit)| >
v local mean power L
system & antenna Pl < |S(t)] 2 fast-fading pdf
correction factors ﬁ & K-factor
basic path loss L, | Doppler power
spectrum

30: SEA S TR R B A

13.Wideband Characterization of LCD Baseband Noise
Modulation for RF Interference in Mobile Phones ({TE)
et B P LCDES R MR A 52 5 [RE 2 S0 (RF) B Y B AR M
&)
EFEE (1) Chulsoon Hwang, EMC Laboratory, Missouri University
of Science and Technology, 4000 Enterprise Drive,
Rolla, MO 65401, USA
(2) Takashi Enomoto, 2Sony Global Manufacturing and

Operations Corporation, 1-7-1 Konan Minato-Ku,
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Tokyo, 108-0075, Japan
RS
A SCEEH — AR (RF) BRI b I E Nl - HrP s
P F R RHR AR REs (LCD) ESRENFREEFTS [REHY « FRESR AR
#HEN - KRR 85 (Tx) B RStEEN R SRS E
TR (Rx) &% - B R RS R g < BRUEFERHRE - KR
SEERSR BT NS E 2 R E N (28 + MHzIE) > —HES
GG 2 FFEAEEY (band-rejection) JENESBRH BTN - f£/N\VAH
FRIE A REOR A ST EOR SRR - (S DURFIE BT NS - — At
RAAN AR 7 25 B Rl P —FHU 38 e T85 (duplexer) - [R5 R U sd e
TEsfE R EANFBAERRTY - I -
Fria BV E N ER —E 180 JE&#GEs (hybrid coupler) K
HERTTZE (AlE 31FT7REN80 R G M G s R ARy AN 150 QX m S
LA S5 (5 P RE 45EDUT (R0 JEE R 0% BIUARS 0 Q 4% D 2 37 S 5
HERE) o RS S S AR T TR SR B T S AR B B (L TP IR PR
JLf o INEEHGR B EMRNT - SFREBURas ESREERAY =GR > AT
(elE 32FT A SR I SRR TR SRRt FE AR » PRIELSE » 55—
TR R ER T AT e o HL B TR EOR ARG E R - EAtE N
A AR - (efEESE LSRN TR (SA) ZRHEHIRREEME:
ferm > HaZ SN0 T AR B R R DU LT By > S ST
BUSERE fBoTE -
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