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L1048 17 830 24 WERA LA HERERE
PERLEPRFR Y 702 e-mail FER o

W6 ~m=>F2&p & VCCliashA ks iF

= SRR
AXFTE LIRS TEMFEMC) Hfphe L&
AT BATR > & 5
EMC Measurements
High Power & High Voltage EMC
EMC Management and Standards
Chip, Package, PCB & Cables
Immunity / Susceptibility, ESD and Transients
Shielding, Grounding & Materials
Numerical Modeling
EMF Safety & Biomedical Issues

Power System EMC
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® Power Electronics & Vehicles
® Communication System EMC
%%%&Bﬁﬁﬂﬂéﬁﬁ%ﬁ%%ﬂ’iﬁpﬁg%ﬁ
w2 TR F BAT 7 7% Workshop » 3p & 3= p o gt
LB B ATE B o I E T % Workshop 4p B 3448 > P Ao T
32 p : Recent EMC standardization activity related to Smart
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a ;&ﬁ : Hervé Rochereau, Electricité de France R&D, France
AR B ATFEd 2 RT 4 2P 1 M2 Herve
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Bo% i 150 KHz 2 MOk TR~ B R > Fp 3 B s 4R
PrE R MEETEAG c FEYS TEWFLE 2

AR g AT R TAM A SRR TREAPE & R TC 22~
TC 13+ TC57~TC34--%) » P # 1 izt M} L&

#F R AT > R E i EMCHRE 2 L e o ¥ F A
BT 4o > % 4 F 3 kHz-95 kHz 2. § 4 #id 2 (PLC) »

BT kST R AT AT g RAHFE -

2 aFERL T I T O EF AET R SR Y A
FPOEME O ATUTA BT EAG Y PJIL 0 T Y TR DA A
TRMDER)eNB v F > M2 T g iTaRT 2 0 Byr !t B Rl

]

PG BT BT R E

3 Bt AR TR A LR FER K p B IEC
61000 4 7|4 8 5 f f's4m B > Hip2 S pa T ks B E
IV iE TSA FU LTGRO E T RAMTRERDBSREL X
A R EERE > HT i O KHZ hE R E KM hE &
B RS LEFET WO TEATERREREE R

fa

4 TH B AT 2 PORTEANE KA AT HAp £ /468
et h B T AIPR L A E > b4 BRI PP
T AT BET R SRR -

Bofd o WP F IR 8 PN TEA B - - KL
ik 2 (First Set of Consistent Standards) ~ ¥ 4% 03 £ 12 % ¢

‘Fﬁ?;qb:{: b"?fé@”‘\"%7‘:1%§x{ﬂmv}:ﬂl_g:f_o

22 P : Recent Trend of EMC on Smart Grid in Japan
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i34  Masamitsu TOKUDA, University of Tokyo, Japan
PAFER R SHARL (L RELRPRT > P ADT
PEREFEAF S TG B AP AP EFET R
Zooji.p AERF AR 2008 & 6 P - AEER L CHAFR
Bk B EFRES 20 %2 52020 #:E 7] 28 A KW
2030 #:£ 3 53 B @ KW e iii. ¥ faen 2011 & 311 L p & ~ =
PSR TR &?iﬁv@aﬁn;‘gé g R FE AP g
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d

G g S FEd I R AR BAET b F T

PASAEWHELTRDITLF 112008 & 7 7 LA Y P
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iﬁ@ﬁ%/ﬁgﬁﬁiﬁg:$* A f e bl 4e(a) =
ll‘%]ﬁb oAt (b)F 4 By k2 1 E R~ (o) CO2 #3x 2.

b1 (O)F MAE NG RL BRI S (0)F et

sels

3‘3
?“*3

Z k(L g ez % 0iii2010 # 57 &=
iﬁ%ﬂ BEAEG R Nl f R SRR A
W2 % 2 o iv.g-$ IEC/SG3(Strategic Group 3) = * p & B 4
Reg el 24nin R MAETR - =gk 2011 =
57 Eyov2012 # 1 P A4 p 21 5HFEL A ¢ISC)T
dr THET eREEEL £ 54 R € 4 °Vvi.2010 & 4 i
AGPEFED B9 S AFAKZRENAAL NI S IR
oA € 2 T R o Vil A A R E R A 18 R
Bt 2012 # 7 % Bde o PARG {2 SCRARITE FR o R4
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’—J' m 3 o

NEDO(New Energy and Industrial Technology Development
Organization; #7ic it 2 1 ¥ 54 B o) M ET RFEH
7 +i.d 2000 £ 3 2010 £ @ {370 (%5 3 MAAER RT

# ’Eg”-&r'i ;ﬁ;%‘,\;‘%;‘:fp%(«kg F)SFH AL s

SRR £ R (T RT) S R (SR AR s A2
PRI %?glﬁi(’ﬂ@ﬁ Cih 5P ) e ii. NEDO ft R & #

FTIBITHMAELTFOET R B FRINETE Y - 2
Maui § ~ 7 W& 3 ~ZR2Z % 7357 Malaga--- % - iil.
NEDO #+ 2010 # 4 " & = p A A &4 % 3 P (JSCA) -
PARGEE MAAELT eaEdg (2 2013 # 6 7 5 122
=AML A B (WPT)2 BRI > 3 Ta M AR R R
ZRE, T WPT i 22> TEATARY 2 4 R
€,77zp~K2 CISPRLA ¢ - WPT 1 i%- ] i &1 iFsf f
L) WPT A3(2 82 « RT3 Y ~ 5 B8 4 )eh
E B (QQWPT i seerg B> (Q)WPT ik SuiiB 2. & 3t err )
BE BRI (QWPT B R G hE T 5 8L v i
M ’(5)§f TEFAMEABE L ARTHHFEER > (6)E
R Ez fp At e P 2804 = 221 1% eorie i WPT
jodided 1o#rm > WPT Jo* chfs g 288 « 7 #
TR ”f’**”‘%’%‘:"@ﬁ%],‘fwé\@%ﬁ THE
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IEEJ(The Institute of Electrical Engineers of Japan; A+ &/ £

REE)F HMFTETRERG IFETREWFAT L 2D
2010 p ARFE 21 0T B RARERT 4 B s
WPT(1) for WPT(2) for WPT(3) for
WPT for household household household
WPT for use electric appliance appliance appliance
vehicle {(Mobile (House & office (Mobile
equipment) equipments) equipment)
. . - . Electric
Power transfer | Magnetic coupling system (Electromagnetic induction coupling
system type. Magnetic field resonant coupling type) system
Around ~3kW | Around Several
Transfer power (Max 7.7kW) W~100W Several W~1.5kW | Around ~100W
42kHz~48kHz
52kHz~58kHz
Freauency for | 79KHzZ~~90kHz | 6765kHz~ 2%;:::'i 5:::':2 425kHz~
e 140.91kHz~ 6795kHz 62k Ha100KH 524kHz
use 148.5kHz z z
Distance from
transmitter to Around 0 ~ Around 0~ Around 0~10cm | Around 0~1cm
; 30cm 30cm
receiver

N

([DReN

2010 # 5 7 &= » 2

PHEV/EV

B7~-7®d2 amq x;w%l,, iy

I N =R

Q%+ z2ik~0Q)3F - ‘F*?gw G (4)1 %

NS
N
J‘iﬁgg";ﬁﬁﬁﬁt

1) ~ SC22F(% 4 %

20

Coupler or
Resonators

G TR

’m%@ﬁ%?~

* s (B)R R

T1E:€ ol IEE) 5 2% ®p AWM= IEC
e TCB(T it # b2 4 Sup®k) » TCI3(R it
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B)STCHI(R A G stgm2 fa i T2 4) ~ TCTT(T B4R F)
TCOS(E pl R B2 kK ) PCLIB(FER #@ ™ ¥ 1 5)-
TCL14(7% i av -k ~ 37 2 2 -kinddhe B) ~ PC120( T #t 64 %
(EES) ki se)- %% i FET 2 TRMPEDLLE €4 2011
£47 3 2014#30 22> 4 IEEJ2 A#HZ FFREPN TR

T1IZEH €T Az Jgf SEAALAE LN IVIFET RZ
TEAZRMEAALE 6450 2014 & 100 &= 4 IEE) 2 A#
PR TREMFTILRAET AR YT L EALLR
G cVIFETR2LTRBLXPHAAELA £° 3 2014 £ 4
A BR AT 2R EL R ¢ IEE) chE A ¥
TOMEARBELAEIRSHETALL o

&H wt}

2 p ¢ EMC Standardization Activities Related to Smart Grid in
CISPR & Korea
ER ;i-ﬁ : Heesung AHN, Korea Electrical Engineering & Science
Research Institute(Z # 7 4 # 7 ), & & (Korea)

W8 : IECTHMIRMFRELHILEE§ THTHE
(EMI#E 5424 9 kHz ¢ CISPR £ i ¢ 3 ¢ » EMI #g 5 [ 3% 9
kHz 2 @4 2(EMC)d TCT77 £ A ¢ 1% TC106 £ f ¢ 3
FIHMAHEBRRE BRI TEF IR (EMF) > 4 F
d 0Hz~300 GHz - % 2% % 3 5 CISPR 2 TC 77 4p B 1% » %

TR 2G| E R BRI R E L > & 3RS M

UEREREE )R o
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IEC Technical Committee for EMC standard

EMC

Standardization

B 8~IECH M Trin FiRE2L st | §

220 5T R 2 MU R IS R 22
Publication * Latest issue
CISPR 11 2010-05
CISPR 12 2009-03
CISPR 13 2009-01
CISPR 14-1 2009-07
CISPR 15 2013-05
CISPR 22 2008-09
CISPR 32 2012-01
CISPR 25 2008-03
IEC61000-6-3 2011-02
IEC 61000-6-4 2011-02
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303 Ap b A E PIRIE

Latest issue

Publication®

CISPR [4-2 2008-07
I[EC 61547 2009-06
CISPR 20 2006-11
CISPR 24 2010-08

IEC 61000-6-1 2005-03
IEC 61000-6-2 2005-01

WO FHRMTFETIrFESF w8 158k MKaa
oA Ed WRE PR TR 2 AH AT AR Y %
Fow Z ERNT AP R AFPFEF B
TREE DR 3 EHY R FELREATIIRE 2 TR

%F*Jw?@@7?4‘Wﬁﬁﬁiﬁﬁ‘?@ﬁiéﬁ
THRETAAER v h 4 i HBT RV RIREZ R ¢ 2 7

Renz § SFHT BREAARERT R
B
B 10 % £]:2 1 # ~ GDP b'“r'i/sﬁfﬁ‘}ﬂ'%f-ﬁm?éi ' R R

L
w
=

d&e
AY

R
Bl W

B 12 5 ®A&Y § Hengwon 2 Hankyung b # % & v&ﬁ%l 4
PR e o gk 4 R A RERTRG - B 13 SRS

s B FECA CFERE -FETEANARF
=

v
AN
’ﬂf?ruﬁ,

7
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B9~ W%’r TREE R

B 10 ~ 413 1 % = GDP #1241 i 42 chit £

S 0.212
S 0.189
S 0149
o 0.9

I 0.089

emems
RIL-1RETEE 5 8 3 FRTER
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12

10

1
* MMWWWWW “.“WWMW
ZWMWWMWWmW“ W JMWNWM“

0 WMW
0:00 2:00 4:00 6:00 8:00 -

M 12 ~ s BA § Hengwon % Hankyung k- 4 T sb o) % 8

Smart
A Building

Smart EMS i)

Bl 13~ AE S A

B 14 3R ET pEErge - 2005 #gH 74 -F
ML HE % 5 2005~2011 & 10 B R&D & % » 23~ 200 mg
# [ > 2006~2011 #E# it &% >~ 4 g £F -2009 & 2
VAR ER AT RS L KRS VIP s & 12 7 B4
EAfyE 02010 & 1 2 GAHAETREAR > FE 5022
TETREEFCLIMIE FE 67 DRFET REELH
¥ 02011 & 4 * B4R N%Z%f%gaﬁ(coordinator) L R B
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Launched Power-IT Project

(‘05~’11) 10 R&D Projects (Fund : 200 million dollars)
(‘06~’11) Standardization Project (Fund : 4 million dollars)

Reported to VIP on National Vision of Smart Grid

Started JEJU Island Demonstration Project

Announced Smart Grid Roadmap

Established the Master Plan of Smart Grid Standardization
Organized the Smart Grid Standardization Forum

Started the National Standards Coordinator System

Passed the Bill of Smart Grid Promotion

Bll4 - G RFETRRELGe

B 15 G RFETREE L ER-L 3t E > @ -
R 2 PR A E T (DRIRS &3 e = 2 % R
(aﬁ#ﬁﬁiﬁﬂjﬁsz v (B)A & W HLBEAERE 2 BB
B)RBH/REER 22 SiFRE > O)R%E- REFTR 2 RHE

fdzE o dEd 2 g (DFEMEIF 222 27

w
|~
-k

/

KSGA -~ KSGI 2 Consortia > (2) # E 2_ & j@;ﬁd e I
F RFESRE RRE 0 Q) d 1R 13  (Coordinator) ¥ #7 5 53 7
i ﬁ&@mgﬂ’1%?§ﬁ5%$?%?$%ﬁﬁﬁﬁé
=& 51AR 2 IRARE ] 2 o
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Main Projects Strategies Objectives

|. Development of the national

int bility standards fi k
interoperabilicy s ards framewor Establishment of Standardization
2. Establishment of the framework ;3%%erahp n System with KSGA, KSGI
operation and management system Establishment
of SG Standard
3. Development of major sector key Verification & Test of developed System
standards Standards through “JEJU” &
Demonstration Project Leading Global
4. Global standardization activities and Standards
building cooperation network General Management of overall
Standard Activities by Standard
5. Establishment of global conformity Coordinator
assessment & certification system

B -

B 15~ WAL T #HEECEE-I i E

Wind Power

Thermal Plants oo Grid

Jeju Island
Smart Smart Grid Smart Distribution

Transmission Control Center l

EV Electricity Green office, LED, DC
Charge/Discharge Consumer distribution

B 16~ 3§ = it % 4
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Farm Off-shore
- Carbon Capture of Wind Farm
B and .
; Storage
low Emission_ S01@r Power Plant i = 4
PowefPlant r P
Energy Management » S_uc arine
s able
Syem Small Hydro Power-.__
~_ "
1 TSt
5 i u > >~
£ : " Current tmiter - L p—
Hydrogen' . EV Chargings » : %
sulod - Station» ° ‘B% camDa&z > :‘;-,’—r:"' P‘
g 9’3,4,5,,& < gSubstation " >
; " : : : o —
Green Car o> _ 'Grgélo%fsﬁ 17 ‘
AMI

Fuel Cell

= Center G[$en Facto ﬂ
=" /m\/ Plant
© 2000 15 sl Systvnme: G, LT AR Geothermal Power

Source : LS Industrial Systems. Co. LTD

Bl 17 ~ AV 5 B R R

42 p @ EMC standards for charging system of electric vehicle
a ;&Jﬁ : Hitoshi Tsukahara, Nissan, Japan
Akihiko Nojima, Toyota, Japan
IEC 61851 fo* fit¢ #* LB mEBa R s TH 3 A3 i

+Fx2Ed bk % |IEC61851-1 ed 2.0 (2010) §_- 4k & K -
IEC61851-21-1 (target date 2015) 7 &2 B H @ P Jn & 2 o0

n-
TRAECED FAT R TR FE K IEC61851-21-2 (target
date 2014) £ & + 2 & & LT A h T BT E £

I

IEC61851-23 ed 1.0 (2014) & i & & & % 7 == - B 18 %

IEC61851-1 “f 2 & ehA T H5S » & 1 #5232 i kS
WLTERIZRBEITHI P AT ERC 5 2 BHEGVE RS
53
w
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e B
ALL/' Y oy
Dc
pe X s A SR e\
ay "z

B 19 S Rd2 LT Me Bkt BT BEE

750V, ¥ 25 FRMEARRL 2T MEES T 4
Pl R 7

B 20 5 p &~ CHAeMO 2 ir 2 R 48 & B34 > ¥ P B 5
M5 10 pins ek mre % S A M B nm ey B LAy & o
FOXHG B BT ARG AT R

Bl 21 % IEC61851-21-2 # & chztd + A 3 % 4 2 23 o
FOR RGN B s g BT 4 B E(CPT)H
EERT A l@%J(WPT)iﬁ(@%Jiﬁis Eay ﬁi%lﬂ: S OE B RE RN
F) > & FHBE > Bkt S HHE2 4w F O ISN, AN & ESA HE
RE2 gt g

# 4 LRt g xR R ¢ Rl ESD RlIRE
% % |EC 61000-4-2 > 547 §5 b4 3P 3% ©_% ++ 428 IEC 61000-4-3,
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DC charger

System A System B System C
CHAdeMO (JP) (PRC) Combo 1 (US) Combo 2 (DE)
Rated Voltage 500V 750V 600 V 480/850V
Rated Current 200A 250 A B80/200A B80/200A
Number of Pins 9 9 57 Inlet:5/9
Connector:5
Photo of coupler -
—
—
AC charger
Type 1 Type 2 Type 3 China
Rated Voltage Single 250 V/300 V Single 250 vV Single 250 vV Single 220 V
3-phase 480 V 3-phase 480 V 3-phase 380 V
Rated Current Single 32 A/80 A Single 70 A Single 63 A Single 70 A
3-phase 63 A 3-phase 63 A 3-phase 63 A
Number of Pins 5 7 4 or 5 (single) 7

7 (3-phase)

Photo of coupler

-

ground

Charger start/stop 1

Empty circuit

Charging enable/disable

DC+

DC-

Proximity detection

CAN-H

=1 == I I = T (S B B R S

CAN-L

=
o

Charger start/stop 1

B 20 - CHAdeMO v 7 48 & B4

Enclosure port

Power input port CPT port :
EUT

Signal/control port or !

off board '

Telecommunication port chgrglng WPT port !
equipment i

Simulated Vehicle

ISN, AN or ESA,
simulators and
appropriate
artificial load

Including power output,
signalling/control
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BHRR T AN EE |[EC 61000-4-8 » £ ¢ H &upde o g =g
EFT/B # > % % Electrical fast transients/BURST > » ﬁ‘fa{'}#@ ®
@%@’#%{@%@P?@Q%%ﬁ%g

LA TED AT BRI AL R R

Port Phenomenon Basic standard

Enclosure ESD IEC 61000-4-2
Radiated RF Fields IEC 61000-4-3
Magnetic Fields IEC 61000-4-8

AC power input EFT/B IEC 61000-4-4
Voltage Surge IEC 61000-4-5
Conducted RF Fields IEC 61000-4-6
Dip and Interruptions IEC 61000-4-11,34

Wired network & EFT/B IEC 61000-4-4

Signal/control Voltage Surge IEC 61000-4-5
Conducted RF Fields IEC 61000-4-6
EFT/B IEC 61000-4-4
Voltage Surge IEC 61000-4-5
Conducted RF Fields IEC 61000-4-6

WPT EFT/B IEC 61000-4-4
Conducted RF Fields IEC 61000-4-6

255088 AT BRRBCHSHE £ RERBL LT

Fa o~ 3 R AT RS2 ER S ARG
IEC 61000-3-2, 12, IEC 61000-3-3, 11 £ % - £ 6p| 2 T & & £
BRI F I R o TR RE RS 2 30
MHz &g it > 4528 5 CISPR 11> & AT 4 @652 £
13t 30 MHz e bt > HApRBE AR P v i@ 1 2 fde o £
AATESLIMNBEFEER - ¢ 1A ERATEAL D
FERLRFF2 TELLTFNT RV 2 A2k > PHAEF
LR BT EAR T REAL R Ry



4o

hik T B

ek F il e RIS MO RS RIS E A

LBET S BECPT)HRE R B F%

L ’”“ﬁ*]

A P E R4 kS

#5~37 &8

VHER 2RI OR AT

ETRS

51'9
%,

ESRT S REE Rl o S

Port

Phenomenon

Reference standard

AC power input

Harmonic Currents

IEC 61000-3-2, 12

\/oltage Fluctuations and Flicker

IEC 61000-3-3, 11

% 6~T 88

A BB R R

Port

Phenomenon

Reference standard

AC power input

Conducted Emissions (~ 30 MHz)

CISPR 11

CPT

Conducted Emissions (~ 30 MHz)

Wired network & Conducted Emissions (~ 30 MHz) CISPR32
Signal/control
Enclosure Radiated Emissions (keyless entry LF) -
Radiated Emissions (150 kHz ~ 1GHz) CISPR11
2 7~782 L7 Bi@BRBEFSER
Port Phenomenon Reference standard
DC port Voltage transient disturbances generated -

from DC charger

Voltage Surge & EFT/B that passes
through DC charger

B 22 s BEF 4
T IR R
B s Bz B HR
it & Bih DC+2 DC-& 48+ 4 1 i (AN) 8 3%
o ® 23 7

® 5 (CPT)4 1 % = 3

47 o R T R & A P A 1

32

5 %2 30MHz 2™ > & pe

e 12 (AN) FE

TRIK & KR
‘llé’—- E/)l“/uﬂuﬁ

v AR B 3 2 EMI receiver k£ p] & H 7

B LR

o s

AR




CISPR 11 % % 1% it AN [edeie ¥ € & 150Q2 » & CISPR 16-1-
2 % & AN 5 50Q e pe4e + 50 yH 2 B » & CISPR 25 #_%
P AN 5 50Qen@ fede F S U HT R - Bl 24 53283 d LT3
|~ R IR FLE K HOIRFRATAR S oehg it o 4 1 R (AN)
TR R AR R R

DC charger

/

EMI receiver

AN for DC+
AN for DC-

Resistive load

AMN

. (CISPR16)
Laboratory AC mains or ey

power supply

B 22  CPTH BT £ RIR & 2%

100 =L\ CISPR11DC-AN (150Q)

10 - —
CISPR16-1-2 AN (50€/50uH)
| |
CISPR 25 AN (50Q/5uH)
1 | |
0.1 1 10 10
Frequency [MHz]

W23 7 PHRERED D ER

Impedance [Q2]

Bl 25 2 R BMAA PRI RFFL THD 0

3 33 B ot
LT BT REARFEFTB)FAE > HEELTRIEL T
RFACRET TR GATRRTH D DTS 2 AL S F 26 5
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g B OEES TR TR MEESF TR LY EL &

LF B2 B e (B e 125 KHZ) 3 B 12 o

Wy -

Impedance [©2]
in log scale

0.1 1 10 30
Frequency [MHz]
24~ 3268 d LT HF » R

|
1y
V_ “J& i '8
I
[ |
DC charger |l ! s
ik
Voltage o v 2 @ @ s o » w w0 o Electric vehicle
transient e ———

DC cable (bundled)

Surge _
W25 AT BAZHRTEE B AT BPT Bk b

© L

Bl 26 ~ LT B & BTG SRR
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BRARARFLADORHY PN FHEL

1. Software-related EMI Model Reduction for Two-stage Pipeline

Microcontroller
Tt - IR T A ) HRP L (R R)

ARHwT ALRFLMEFIBMCU)S Y R s e
el 2 LT EEMIIR %ok B o FINE F Ao A B 2%

F’F'\5

B f R A 4 # AR (pipeline)k 3+ - #73) pipeline » &
L Ik T AR TS N EY- AN NS I O
- IR ERGF-BIps o FFA- BRHAREFZE 4 BER
pE R R E_ 8 B 12 BREIROEER > pipeline hady B oo 3
w - Bdp £ R

TP T - B SR S RBEHRE 4
IE MR- KT IR Fp 4L g5 o B 27 5 F Mk 22
p s AR AL B Y ARPRE -

EXAMPLE 3-1: INSTRUCTION PIPELINE FLOW
1. MOVLW 55h Fetch 1 | Execute 1
2. MOVWF PORTE Fetch 2 Execute 2
3. CALL SUB_1 Fetch 3 Execute 3
4. BSF  PORTZ, 3 Fetch 4 Flush
Fetch SUB_1|Execute SUB_1
Note: All instructions are single cycle except for any program branches. These take two cycles since the feich

instruction is “flushed"” from the pipeline while the new instruction is being fetched and then executed.

@27 #Fl ?ﬁ‘ /n %E

Erqp b i A4 S EMI R %2 ?i'&ﬂ* Jo~dq 4
EMI 5% - ¥ ch¥tp B %

[e]

®
ﬁﬁﬁ%fgﬂﬂhfﬁ gggﬁ ﬁEWﬁﬂﬁ&ﬁ&



2. EMI B340 B 28 #77 - B¢ 23 fEp 3
Rvdd, Lvdd---% » 3 & &.d 35 ~ 3782 4K H P iR s T K
R gk A PAES IC P IRTRA B REE . § B
IntZ> +:#en>4=3 by 5 - AT 0k 225 P PR INGR
M A REPF I F2 B FET G M 45 INCA-
¥ %> MCU s B AL D EMIR % 2} TR FaE X -
BB PMEF 8L INtZ 2 INtCA » IntZ 2 IntCA 32811 4f i
25 kA o F RRISHES B 5000 BRRE o g SiaE 5000
B INtZ% INCA> F 7 % ¥ HEMI T8 - £ 4 TENF
LT R AR S ) iR B TR 2R

Men@EFET o BERFFETIDER S N LR IEC
61967-4 1Q/150Q ;% -

s N
VDD / Rvdd Lvdd
e H 1

dd=— cp—=Flb ) . _

Limit of the die
VSS Rvss Lvss

\ _
B 28~ &% &2 EMI T 847

¥ AR MCU A% pipeline k34 » TR E Gz ¢
H4v o B3K MCU 5 N iBdp % #8 - pipeline ¢ stdic s p > & #C
BAWES G KB o IntZ 2 INCA enFALE < ] 5 kNP> =
IntZ 2 INtCA & A4F ek 41 » AF 8 I 2 BF HkiEF o 97
UFHE AL 5 2KNP e - B 81 %% MCU - 452 N
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5 100~400 - & sfcp 5 1~5 PREFHE ] 40 F B
% o RIS M B E R eh 2N 7] pipeline & % B <
E AL R e ) kNP % ﬁﬂ/}é‘ L 2kNP » Hiiimp 7 fpt 3 3

W’ﬁ?&ﬁﬁﬁiﬁ VRS R SRR - Y R

e g R HMCU H ?ﬁﬁ{p2N48,?\ﬁﬂg-",]‘§;ﬁ_;ﬁ\;

% 8475 ﬂ’ﬁ/ﬁ‘v 7 91.6%0* /] » £ ¢ BBTF £ ﬁ"ﬁ,ﬁ\-
AL IBBTF 5 4 15 2 FALA -

% 8~ FHE | R

BBTF rBBTF Reduced to
IntZ 31.4 MB 2.62 MB 8.34%
IntCA 325 MB 271 MB 8.34%

BOPFOREGRE . L R 4TELEY 0 9F & 120
PrenpE oo i B AR T EMI en iR o 1% S5 T AL
((BBTF) st vt 4= 41 * R 78 & (BBTF) gt 1 fCchpr F £
wh B 29 AAKan o FRNSEARNG RS
TR B H A 1.88 B 0 B 30 ;ﬁﬂgq‘gmﬁ%gg
FAB P EIBY

2. Investigation on Realizing 12 Current Probe Complied with IEC

61967-4 Direct Coupling Method
ek D R RBRE LR (R TS %P L AR ¢ AR
) ~ Ping-Yi Wang, Shawn S. H. Hsu(iF &+ ) ~ Fa#t

Bk ~ B EHL (R R)
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BT AR B IEC 61967-4 1Q/150Q 2 &% ¢ ¢ 1Q
FHe o bR TL R 1QER LB LR B4
2 MY AR ARSI RS B 3L 5 1QFHS

-
=
b
s
%

\_
1_
A
ES

BRSSP EE (GND)%riz2_ g B
o i d GND 2R GND 2 B+ 1Q 5T
FE A 2RSS GND & 1QFER AT R > v E@ng 1

Qehg ] Fl- B E li,‘gf"m%] * sk e 50

100.00 |
Time(s)
blue: rBBTF
10.00 H
1.00
] X
010 Frogram length(N)

Bl 29 ~ EMI Ho50 97 3 BFRF 20t

Bl 30~ 73t g MBFiE(Th > W2
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1QFE Bz Rfeded 9 977 » B ¢ MR R T bl
FORRZFEBRERITREZRCERLF 45 34dB
20B > B 32 i R 1QFHRERE TR R FEWE2F 4

FERIR v g ey e 100 MHz (8 2 g4 % 2

EZPERRE  EFAPEEALE A 1Q#FEERZ 1QrEFst
B A At 1Q 0 A E AR B
HMi&5 1Q0FR2F2 TR EMFGRAPH Lrefi
42 fy kg 1Q
Matching R, 49Q
<o Mﬁ o—p
From To test
IC-GND Measurement R, 1Q receiver
e O
= =

Bl 31~ 1Q 445 % 1

39 1Q#FEH R 2

10 (1%)
49 Q (1%)
<0.5A (0.25W)
400-600Q

Larger than the
Decoupling limiting line in the
following pages.
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-20

24}

28l

-32

-36

4005 07 02 03 04 05 08 07 08 09 1.0
Fregency (GHz)

B32 R 1IOFHERITRIZEFHEEFHERE

AE e etk 2 32 02 5 - 1Q ey 10 3F 10Q
TIL e N kfgA o v L FAEQ GHz)Z H3g 1Q 7

PR A F EBiE s wea @ B A2 10Q RS > B

0%F 10QTFEpnBEu2 F2 TRERGHESF T Ba g
o RFla 10 I FA TR AL LB EREF
24

10 Fla g A4 2 BEHFTH > K 33 HH 7 LH

® 34 5 19*;7&2?*1 ﬁ’é’@’f&f# ﬁ‘f’gﬁi@)\#ﬁ';ﬁ 8
S Y PAT 0 EE A R(VNA)E ST S ik
p ARl LIRS S21 k47 - B 3B sk~ FiT1QFER

~
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2 BREE TP A
34 dB+2 dB > ¥ ¢t ¥ 12
TR (R mR) > B

6 A ERIET AR FLAZIRY -

VNA

open/sho

> 500

Q

Calibration board

B34~ 1QFEHERDT TREZLFHFE 422 ERIFHR

1Q current probe

Insertion Loss (dB)

- 5 2 R R R R N Y RS P

==== w/ ideal cal. board
= w/i real cal. board

%.D 01 02 03 04 05 06 07 08 09 10

Bl 35 1QFE R LT TR FHCFWE~FAHELR

Fregency (GHz)
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Bl 36~ 3t ¢ AL (7h % 2

3. A Case Study on the Consistency Improvement in Radiated-

Emission Testing by Using LISN
T AERBHL(AR) - BALTHE(AR) T L
(FAR S sk w)E ST Kp(< E )
rhwme A& A7 28 CISPR & FCC 22 10 ¥
(2% 3 ) 2zipliR 332 (Open test site) & A % % » > £ plig
b4z &+ (Radiation Emission, RE)FF » 33 2_ 7 iR & Sop IR Fo
TR L RE N A R RS 2R Rk S VR
ik RIS R EAEEE - REDPIE > TR -
BRRA PR guE R 0 AP B g REE Y T A R A

BB Y T eniF Py 5 - p ] Site source ® A 4e
Bl 37 #77r » 22 @ *AEF L 30 MHz ~ 1 GHz - & *
Site source *t & & 10 F T A H F ¢ B (7 if S SPAE 3 £ P
o HE RIS E 2B E N LRTRE 292 L8 it L

B4R 38 2 B 39 #om o
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Horizontal Polarization

dB
N WA N e

Frequency(MHz)

B 38 kTt i E R Es8HE

Vertical Polarization

0 100 200 300 400 500 600 700 800 900 1000
Frequency(MHz)

B39 LERIFHFER S F T E
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BB K& 1 A iRl 4 (Site source) ¥ § R
de b LISN » k' T IRk S P fLendf pE g B 2

HHW TR AN R PHE RS SR E D

J ¢U—»F’&
3‘7 = R

25 o [§)

3]

40 % @) 41 & %] 5 > Site source &2 7 a4+ LISN ~ Ferrite

core & hr A2 HLE IRt > B 2 RTHRIL S B

—

pu|

bR v g didet LISN B RE 2 G %
4

%

> 4 b Ferrite core » ¢ & )
A_ Ferrite core ¢ » it £

F g R HE BT R R R 0 4r b LISN {2 ¥

FREORE ¥ J'I'JF:] DR R - R b

DEEESEEEEE SRS A S 3N A

EUT

30 a7 64 81 98 115 132 149 166 183
Frequency(MHz)

B 40 ~ ** Site source &2 ¢ Bz & 4c + LISN ~ Ferrite core &
$HLd R S e BRI RE R PR

44

——EUT with LISN

-=-EUT with core

LY -

8 BR o
SR
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dB
w

30

47

64 81 98 115 132 149
Frequency(MHz)

—+—EUT with LISN

-=-EUT with core

-+EUT

18

16

14

12

10

dB

o N A O ©

Measurement Results

\
\
V4 \
" \
\ —
\ VAR

Frequency (MHz)

—e—without LISN

——with LISN

Bl 42~ 7 Fiplias 3 LISNZ & LISN £ R 2% %6 £ 2

Bl43~ 3t ¢ BB TH Y 2
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4. The Analysis of EMI Noise Coupling Mechanism for GPS
Reception Performance Degradation from SSD/USB Module
T kg # (27~ &) > Cheng-Chun Lu(: * ~ &) »

Po-Yu Chiang(i£ ® ~ &)~ £ 3 ~ L E (> &)
AEB#w* 1 & a2 47 Notebook e GPS & % % | H &
Ay USB g ¥ gk ¥ cnr 88 Flm B3] GPS chz i
FEfE 0 Bl 44 3P GPS & # % USB 30 g & a-F4Em » ™
IR I ) e gy
2 & §_Notebook 1 iTH-#Ff K A 27 ER > BFKIFEHR* B
¥ GPS Probe B~ » ¥ i73-4F 4 2 4f 3% &k 2 GPS Receiver

"t o ] 45 5 aEiken® Rl GPS 23k ¢

Module & #47 3% kP~ 1~ > B 46 = GPS Probe # %2 B 2 GPS

Feil BRI R TR 0 B 47 5 GPS jem RS % 0 H £
@5 GPS CIN i3 2R := B 48 5473t ¢ MBE (7 4

hwme gL RY o

" Noise Floor
GPS Noise (No USB 3.0 Pen Drive)

GPS Noise (with USB 3.0 Pen Drive)

it

Noise Level (dBmM/624Hz)
= = & =

e i “ ' ‘l ‘1 I
sttt

C/No Test Case (dB) for Avarage C/No Pass/Fail 10
: (dB) for DUT
Reference Device NP O PAPAE ANt VAN N A TN N 5 i
354B 34.7 213 Fail
404B 9.9 32.3 Fail 0
152 144 ITM51SND O ISMB IS0 IMS2 TSI IS5 ASE ISE AS9 IMM 152
Frequency (MHz)

Bl 44 ~GPS % USB3.0"g &+ 3fm # i ™ %
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é

GPS Probe

GPS Receiver Module

GPS SG

y

CIN

B 45 ~ GPS 3231 # pl3k # 28 % B

GPS C/N Degradation Level

€

B 47 ~ GPS 221 & Bl &
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B 48~ A3t ¢ I E (T~ W4

5. A Stable and Low-Cost Site Source for Conducted- and Radiated-

Emission Consistency Confirming and Daily Checking of Test
Sites

® £ ~ Tsung-Yuan Yang(~ # % + & ¢ <)~
Hpmel S RA LT hE(FA) Mg (L E

Ay LB AR T 4T M TR B i
BT bt Site source X A 0 if SBIEHE D KR A - B 49 2
st Site source P FRE ELF A ® LB 0 Bl P B PG X ORP &
WMELAT 2 RF TR R TR B RREZ
Balun » ¢ £F5 B Ecspr T RF TR A B T TR Eilis
B Mgk B2 TR IMEEHTH - RS0 @AiTx
= 2_ Site source ¥ t4 B - B] 51 % ¢t Site source % 4>t 1@ H
ET(CE)@J MoEnE R 0 @ Pkt 2 AR S R 5 150
kHz ~ 30 MHz > i3 s sL E i@ * mR4p g A8 Ry %
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Biological Effects, EMF Safety & EMC in Medical Applications| 18
and Safety
Numerical Modeling/Biological Effects 4
Chip, Package, PCB & Cables 19
EMC Management and Standards 4
EMC Measurements 14
High Power & High Voltage EMC 5
Power System EMC 4
Power Electronics & Vehicles 8
(EMC Aspects of Wireless Power Transfer Systems) 1
Numerical Modeling 14
Shielding, Grounding & Materials 11
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Sum 117
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DN
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EMC Aspects of Wireless Power Transfer Systems 7
EMC Topics Related to Smart Grid 7 1
Recent Trend of EMC on Smart Grid 6
Automotive EMC 7 1
Aerospace EMC 5
Computational Techniques, Modeling, and Simulation for 6
Electromagnetics
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Simulation
Electromagnetic Noise Radiation and EMI Effects Caused by | 4
ESD
EM information Leakage 6
Electromagnetic Phenomena Associated with Earthquakes: 7
Earthquake Prediction
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Sum 101 28
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PCB and Device Level EMC 15 3
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Standardization — Role of ACEC
Power System EMC 14 7
Numerical Modeling 10
Automotive & Aerospace EMC 12 1
Immunity, ESD and Transient 4
EM Information Leakage 6
Earthquake Prediction 7
Lightning 5
Sum 101 28
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