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Recently, EMC (Electro-Magnetic Compatibility) requirements for IC/LSI has been demanding, especially
in the field of automotive electronics. EMC analysis become an important play for front-loading of
Electronic product. As EMC simulation macro model there are ICEM-CE and ICIM-CI which is being
standardized in the IEC (International Electrotechnical Commission). However, the extraction method of
models is not included in the standard. Proposal of thesis is the extraction and analysis method of conducted
emission and immunity models. Proposed models predict emission characteristics within 4 dB error to
measurement result and simulation of immunity behavior agree with measurement until 200 MHz.

1 [IC®HIZ

ITAE, EMC BLHI D R L <72 o T, (il i,
TH% ICILSI HARIZx L TH EMC MEREZ ZREND
FES ML TS, 8RO EMC Bk 5141E, IEC
THE LS TEY, =y va B BRI OV T IEC
61967, AI2=T4BBRIZOUVTIZ IEC 62132 TED
HIL TS, P CHREMN Iy ar R B ThD IEC
61967-4: 1/150 ohm direct coupling method?=<>, {3
A2 =TBRCTHD IEC 62132-4: Direct RF
power injection method? (X ELME/E D D ERE
NHZENRZN,

— 05T, EREOYER EMC PEREEIENT 5720
DET ACIZOWTHRFIDHEA TERY, R IEE
UL, IEC TmEMErIy a5 L% IEC 62433-
29, fREM A2 =T T T LT IEC 62433-49THLE
ENTWAE, ZHHDETF T IaE T IVIZAHES
AL, WG a3 F S Thd, Bk ET v
RN EIRENTODEDD, TF LOHIH, K55S
EIZOWTIHESIL TR,

AHRETIX, IEC 62433-2, IEC 62433-4 THES
NTCWDET UL 2 BT, BEICAILI-ET L
Ot k% 3 ETIRET D, &FZIZ, BT /MZED
ARG L, FERRE R LD AR,

2 EMC<ZAETIL
21 {EHIIVIaVTIOETIL
211 ETFILIEE

IEC 62433-2 THIMS LS TV ADIREME Iy
£ 7 )L Toh D ICEM-CE(IC Emission Model for

Conducted Emission)iZ, J&E KO~/ 2ET L
Tdb, K 113 ICEM-CE OET /Ui Z/RLTRY,
Z DO CPM(Chip Power Model)(Z/ 3y 47—
B BMUTZbDIELIL TWD, BT VI, #IE
{RIEFRE /A RPRD 2 SEFENORERRSTEY, IEC
62433-2 TIX A& % Passive Distribution Network
(PDN), #% %% Internal Activity (IA)EEFEL TV5,

2.1.1.1 #FEMEER

MIERIEEEZEL TR, Fy T ORRREE SV Tr
—Y®D LRC Z#HATWD, 1B, MIZEME £
1% ST A—HTRLIN, K 1 OMIEETS(Linear
RF transmission block) 3%l [F1# TR ELSILTEY,
R lr =RV IC N D /A R s R4 a
FL TN,

2112 JA4XR

IC WESOENVMEAA YT 7 RRENTER T 5 /AKX
R, EE, FEsEkOERR cRiLSh e
1%L, KR /4 X5 (Noise source)d, Bt Caok
LTWA5,

Chip Package

o

L JL
1

Noise source  Linear RF transmission block

7
./VV\_P’"\I_
ghinlll ajp

T

v

J

Figure 1. Construction of conducted emission model
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Figure 2. Construction of conducted immunity model
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Figure 3. Layout of test board
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(b) Topology of equivalent circuit
Figure 4. Equivalent circuit model
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Figure 5. Test setup of 150 ohm method
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Figure 6. Measurement results of 150 ohm method
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Figure 7. Extracted noise current
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Figure 8. Measurement vs. simulation results of
emission in test board with decoupling capacitors
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Figure 9. Simulation results of voltage in the model
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Figure 10. Test setup of DPI method

X 11 (ZSEIRE SR LT RS B e R T, REDOON
SR 5L, ﬁ&é#ﬁﬂﬁ#;‘ﬁ%rbﬂ% FEHDO
IEREENMEL 22 Wi KE 12 R L CWA, Il ESFOH
Iz Xy, i KRASE N 30 dBm E72-TERY,
0.15~20 MHz F ORI KEkBRL ~L £ CiadE)
TELZ2 N EWOBIR AR TS,

FHIHE R L #d 5L, 20~200 MHz £ THA3=
=T Rt LB TE Q0D LsL, 200 MHz LL
FRIXEHRE R EDZEN K ELRo TS, Zhid
PLL [FI 3435 200 MHz LIFEIZSW T, 4
R E L7 AR BB CIXREL CE 2 }:%a‘:/TL,T
BY, KRERREIIMORREME#EL B EL TR0
ZENRIRTHDHEE 2 DD,



5 ™~
E 30
3 4
g —
I 10 H © Measurement
—Simulation ‘
T

1 10 100
Frequency [MHz]

Figure 11. Measurement vs. simulation results of
immunity characteristics in test board
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