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EMC Design Evaluation and Simulation Technologies to Support Noise-Tolerant Semiconductor
Product Design
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With the expanding use of in-vehicle electronics in recent years, malfunctions of electrical equipment caused by electromagnetic noise have
become a safety issue in the automotive field. In particular, electromagnetic compatibility (EMC) tolerance is an important evaluation item for electronic
control unit (ECU) manufacturers when selecting semiconductor devices, in addition to performance, compactness, and cost.

In order to provide customers with information on the EMC tolerance of its semiconductor products at any time, Toshiba has constructed test
environments complying with the IEC (International Electrotechnical Commission) 61967 series standards for electromagnetic interference (EMI) and
IEC 62132 series standards for electromagnetic susceptibility (EMS). We have also established EMC simulation technologies to determine whether an
abnormality is caused by our product or the printed circuit board (PCB) when the test result is unsatisfactory. In the event that a problem is identified in
our semiconductor product by such simulation, we can immediately feed back the necessary countermeasures to the design. If a problem is identified in
the peripheral circuit, on the other hand, we can provide customers with a specific solution based on the evaluation result. Our EMC design evaluation
and simulation technologies can therefore not only strengthen semiconductor product development capabilities, but also contribute to the development
of ECUs with high EMC tolerance.

LANIVB T B LI 572,

1 EADE

22T, FEFFANS, HEHNFERSNAUIEEEZ, $24t

WAEOBRTHEBOZELRTIRICLY, AH=AVHIH SR
TWEG DL LB EIN, ThE CHEETH 784
RS REIC R B 0 L, A RBEOFMEE A ZEICH E -
TWwab, L, ZNUHWERE /A XX BETHRED
MEER, RAEMBIZHEDLIENS, ZOYRY D AR
JHELTRELZ7U—XTy 7ENB L1240, EMCIZET5
BHLRILSNIGED TV 5,

FRCHSRHE TR T, EBES 02220 ECE
Regulation No.10\22&0%, EN TS [ &K ELHEMOLRE
FEHE TR B 72 DS E LR BE P HEREN, EMC
BHFOR LA, ZhET "HEH ZODTH-72DIZxFL,
HEHICHE RSN AE TR CRBENICRE SN LD,
TbLECUILE TR SNZEY, ik, ECUA—
1 —1E RGO AN IE T T 5 P8R & T DB O
AL LT, BEE 14X, RO IA oMz, EMCiittEo

F 5 BRI DO EMCITEIZOWT, Z0FENZIRTES
£912, IEC O 8 AR EMC #5212 B3 A BAE TEC 61967
Y1) —Z (EMI#ER) L 1EC 62132 ) —X (EMS#ER) (22
DV BE DR 21T 572 (R 1),

T/, BBERPEDLL L o725E12, JRIFAYER
W2 H B Dh, NN O LIS 5 DH %)) 517
57200, EMCYIal—YavBREDFBICHER L, =
MY, PEARER D B o 7235 A BIRE L2 18R
FtNT A=ty 7L, BRI DS o 72 A3 S
AR R SRR R TR T 5 2 LD REIC R 5720

GE1) 2016F8A 1 BLRICAESNAHUEICHE, 20165 10A28H
DI ICEESNMEERICODIRRBRAERY, IRFTREDEHT
ehfTbhi.

RZLEa1—Vol71 No.6 (2016)



10cm

=mEfil REA

1. FEEEMC OFHEEMRDHF — IEC 61967-1 L' IEC 62132-1D
HARIZ IV TEERI LTV %,
Example of PCB for EMC evaluation of semiconductor devices
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EMC test methods and IEC standards for semiconductor devices
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Acceptance criteria of 150 Q direct coupling method according to BISS
standards
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Measurement of microcontroller for automotive motor controllers using
150 Q direct coupling method
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Evaluation circuit used in 150 Q direct coupling method
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Result of measurement of noise level at 1.2 V power supply terminal using
150 Q direct coupling method
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Result of measurement of noise level at 1.2 V power supply terminal after
addition of decoupling condenser using 150 Q direct coupling method

THhb, THY ) 7aAryFrHoBEIMILy, K&k /4
B EDPBEON DL ZED R TE S,

4 BHFERICESREL

3ETIX, ThHy VAT oYy e ikl E CTEXETS
ZETHa% /A XEBI RS HERTE2DS FAICZDE

AR BT 0 O TR TE RV ERGEEL 720

T4 SRS (IC /Sy o — VT TV % &de) OIFHNTE
7 (B7) #1E%L, ICOF v 7 (K—F1)-SMBatr%
(RK—12) MIDZ G A—=F%2RKD S,

WIZ, TOZNINFGA—=FPBLR—PMNTOBREBRETNVERD
bo Z3F7 A= W4T REEEZR8IIRT, 2Dk

7. FEEROBIAETIV —IC Sy r—TV2EKL, ZORMET
WOEATIRNTE T VAR L CRER ST 2 9205 5.

Simulation model of PCB for evaluation
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Four-terminal network configuration
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Current model extracted from measurement and simulation results
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Comparison of simulation and measurement results

Comparison of transfer impedance (Z2:) with and without decoupling condenser
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