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coupling)  
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(floorplan)
(ground bonding wire)
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IEC 62433  

 
62433-2 (macro model)

(IA) (PDN) (Inter-Block Coupling, 
IBC) (terminal)
(R/L/C/V/I) (Scattering parameter)

SPICE Verilog
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1. (Internal Activity, IA)  
IA ( )

0.5um ASIC 7000
3×3 mm2 7000×9=63k

10%
63k×10%×0.75mA=4725mA

IA ( )  
 

CMOS [IEC 62433-2] 
Technology 

CMOS 
Power supply 

V 
Cell density 

/mm2 
Peak gate current 

mA/gate 
Rise/Fall 

time 
ns 

1.2um 5 1500 1.1 0.7 
0.8um 5 4000 0.9 0.5 
0.5um 5 7000 0.75 0.3 

0.35um 5 – 3.3 13000 0.6 0.2 
0.25um 5 – 2.5 18000 0.4 0.12 
0.18um 3.3 – 2.0 22000 0.3 0.1 
0.12um 2.5 – 1.2 28500 0.2 0.07 

 

 
IA  

 

SPICE
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Verilog IA
 

( IEC 
61967-4) PDN IA IA

FFT IA
FFT IA  

 

 
IA [IEC 62433-2] 

 
2. (Power Distribution Network, PDN)  

PDN ETVdd ETVss
PDN IT[0] IT[1] IA

PDN
( ) DC 1 GHz
 

 
PDN [IEC 62433-2] 
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[IEC 62433-2] 
Package Pin 

count 
R 

 
L 

nH 
C 
pF 

 

Dual in 
Line 
(DIL) 

64 pins 0.025– 
0.075 

2 – 15  1 - 10  

 

Shrink 
Dual in 

Line 
(SDIL) 

64 pins 0.025– 
0.1 

1 – 10  1 - 10  

 

Small 
Outline 
Package 
(SOP) 

64 pins 0.025– 
0.05 

1 – 7  1 - 7 

 

Quad Flat 
Pack 

(QFP) 

400 pins 0.035– 
0.55 

3 – 7  2 - 5  

 

Ball Grid 
Array 
(BGA) 

800 pins 0.05– 
0.15 

0.5 – 10  1 - 10  

 

Fine Pitch 
Ball Grid 

Array 
(FBGA) 

1500 
pins 

0.05– 0.2 0.5 – 10  1 - 20  

 

Mould 
Chip 
Scale 

Package 
(MCSP) 

1500 
pins 

0.025– 
0.1 

0.5 – 5  1 - 15  

 
PDN (3D 

EM solver) PDN
(lump element)
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PDN
IC PDN

 PDN 0.05 500
S11  

11

11125
S

SZ DUT  

10%
500 S21

 

21

21

1
25

S
SZ DUT  

10% 0.5
500  

 
3. (Inter-Block Coupling, IBC)  

( )
PN ( )

PDN IBC
PN

IBC
 

 

 
CMOS  
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IEC 62132-4

(Direct Power Injection, DPI)
/ (Passive/Power Distribution Network, PDN)

(Scattering parameter)
 
 

 L4949  
1. DPI  

DPI
(Directional coupler) (RF Power meters) DPI

IC

IC
 

 
DPI [IEC 62132-4] 

 
50 (VSWR < 1.2)

50
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(attenuator) VSWR
1.15  

DPI
IC DC

(DC Block)
(Decoupling network)

IC (
50 )
(Insertion loss S21)

400 IC
DC Block ( 1/20 )

 
 

2. L4949  
L4949 (regulator)

5 28V
5V ± 1% L4949

(regulator) (preregulator) (reset) (sense)
(voltage reference)

(collector) PNP
100mA ( low dropout 
voltage) DPI IC
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L4949  

 
3.  

L4949 
DPI

RF DC
SOIC-8
RF

4.8V 5.2V
(IEEE Bus) L4949  

 
L4949 DPI  
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L4949  

 
(

)
(dwell time) IC IC

IEC 62132-1  
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L4949 /

S
(reference plane) IC SMA

/
VNA (calibration kit)

IC
SOLT

VNA IC IC
PDN S DC 12V 0V PDN

PN
PDN  

 
PDN  

 
 

1. L4949 PCB IC  
2. VNA 100 kHz 3 GHz

1000  
3. VNA SOLT  
4. DC 0V DC 50 VNA S11

 
5. DC 12V 50 DC 12V

VNA S11  
6. VNA S  
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IEC

Continental, EADS-IW, Freescale, INSA
IRSEEM/ESIGELEC Toulouse

 Rouen  
 

  
Continental (Automotive Quality 

Laboratories) Francis COLOMBIE Andre DURIER
Module EMC 

(Emission) (Immunity) (Faraday 
Cage) (Bulk Current Injection, BCI)
(ESD)

Continental IC-EMC 

 

 
Continental ( Freescale John 

SHEPHERD
Continental Andre DURIER Francis COLOMBIE
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 IEC  
Continental Freescale IEC

BSMI
EADS-IW Freescale

IEC IEC SC 47A
( )

UTE UTE 
IEC  

 
IEC SC 47A  

 
UTE IEC (National Committee, NC)
IEC IC-EMC 

IEC (Semiconductor Device)
TC 47 (TC=Technical Committee) (Integrated 
Circuits, IC) SC 47A (SC=Sub-Committee) SC 47A 

IC-EMC (Working 
Group, WG) WG 2 (Logic digital 
integrated circuits) (EMC IC 
modelling) WG 2 WG 9 

(Test procedures and measurement 
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methods for EMC in integrated circuits) IC-EMC 
WG 9  

IEC  Convenor 
 

SC 47A-WG 2 Goichi Yokomizo
SC 47A-WG 9 Christian Marot

SC 47A IC-EMC 
PT 62433

(Models of integrated circuits for EMC behavioural 
simulation)  Jean-LucLevant  

BSMI EADS-IW/Freescale 
EADS-IW Christian MAROT Freescale John 

SHEPHERD ( ) MAROT SC 47A-WG 9 
SHEPHERD SC 47A-WG 2 SC 

47A-WG 9 SHEPHERD IEC IC-
EMC IEC 61967-1-1

(Near-field scan data exchange format)  
UTE IEC Freescale 

IEC IEC 
/

IEC 
MAROT

UTE IEC IC-EMC 
IEC IC-EMC 
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IEC ( IEC WG 9 Christian MAROT

IEC WG 2/9 John SHEPHERD ) 
 

 INSA  
INSA BSMI Etienne Sicard

Alexander Boyer
 

1. INSA Toulouse 
INSA  

(1) 
restrict

Schematic
Layout INSA Toulouse IC IA PDN 

RC 
 

(2) CMP(
CIC) 
NDA Non-Disclosure Agreement

NDA  
2. INSA Toulouse BSMI

IEC INSA  
Sicard BSMI IC-EMC 

Sicard
X-DPI Extended Direct Power Injection, 1~18GHz 
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IEC
IEC 

ESEO Ramdani UTE IEC 
Sicard

X-DPI 
IC X-DPI Sicard

BSMI 4 5 X-DPI 

IEC
 

3. EMC Compo (Technical Program Committee, 
TPC) EMC 

Sicard
TPC  

(1) ( ) EMC Compo 

Sicard
TPC  

(2) ( ) EMC Compo 

Sicard TPC 
TPC TPC 

TPC 
EMC Compo TPC  

(3) Sicard TPC 
EMCCompo TPC 
EMC Compo 

EMC Compo 
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IRSEEM Sicard
Rouen Rouen 1 30 

ESIGELEC Graduate School of Engineering 
IRSEEM 2001 ESIGELEC 

Embedded Electronic Systems Research Institute
 IRSEEM 

IC-EMC 20 
ESIGELEC 50%

IRSEEM
 

  
Cyril MARTEAUX (Director of International 

Relations) 
Anne LOUIS IRSEEM (Director of Doctoral 

Training  at  ESIGELEC;  Head  of  
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David BAUDRY IRSEEM (Deputy Head of 
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