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1. JEITA EDA-WG Activities
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Objectives of JEITA EDA I

EDA Model for

Digital Consumer Electronics

Cellular Phone, LCD TV, Digital Camera/Video,
DVD Recorder

Digital , RF, and Analog circuits
\ (Dig g ) /

~ Auto Mobile Electronics ?
| (Motor Drive, EMC)

< Applicability of IBIS V4.1 >

© JEITA 2004. All Rights Reserved. 4



EDA Model for SI, Pl and EMI Simulation I

PCB RF Modules
FPC
LS| Model
— Component
Connectors (LCR, Filter) R |C Package

Display Discreet Crystal
device ~Sémicon Oscillator
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L ICs RF Modules Passive
Components
(LCR, Filter)

‘ IC Package ‘

EDA Models
For
Igital Consumer electroni

Discrete
Semiconductors

PCB

FPC

Crystal Oscillator‘

Cables

‘ Connectors
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JEITA EDA-WG Member I

Digital Panasonic Semeon Passive
Consumer Sony TNEP?'TDL Components
Electronics Sharp osniba TDK
Supplier
PP Canol Murata
Toshiba

EDA Models
For
Digital Consumer electronics

Discrete ICs

Shin Dengen PCB

EDA(internaI/vendor)

Fujitsu
Mitsubishi|  ©@nnectors
Apsim JAE
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2. Case study of IBIS V4.1
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Summary of investigation of IBIS V4.1 |

IBIS
V32| VA1SPICE | VA1*AMS| ICM

Comments

Accurate models need the

ASIC/SOC for 4 (V) internal gatesfor EM1/SSO.
EMI/SSO IBIS V4.1 SPICE discloses
process parameters.
Power Semiconductor / IBISV4.1 SPICE discloses
OpAMP '/ ( ) Process parameters.
DSP, AD/DA, Xtal /O for S| can be described
‘/ / / in V3.2. Inside needs*AMS.
P (/) v (/ ) 4 |CM describes S-parameters
Package, Module, (/) / (/7) / IBIS4.1 SPICE can’t describe

S-parametersor lossy coupled
PCB transmission line. ICM can’t
include discr ete components.
SiP and PWRGND modeling.

Connector, Cable, ICM can’t include discrete
FPC ( 4 ) ( 4 ) v components.
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Understanding of IBIS V4.1 I

— [Component]
[Node Declar ations]
[Circuit Call]

IBIS— | [Model]

Model type
IMIC
(Table_SPICE)
|BIS excludes IMIC

[External M odel]
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_________________________________________

— [External Circuit]




How to describe SPICE transistor model in IBIS
4.1 without disclosing proprietary information

Models described in SPICE transistors have flexibility.

Net List Equwa.lent CIFCUIIt (Macro Model)
using Transistor Models
Transistor IBIS V4.1 allows to use SPICE3
Parameters but discloses process parameters

IMIC (Table SPICE) allows to hide the transistor

parameters, but IBIS V4.1 excludes IMIC.
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How to hide transistor model parameters in IBIS
V4.1 SPICE description without losing accuracy

IMIC (Table SPICE) allows to hide the transistor
parameters, but IBIS V4.1 excludes IMIC.

1Ll

Need to have a bridge from IMIC to IBIS V4.1
SPICE 3 without disclosing the original SPICE
transistor parameters.
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3. EMI Model (NEC/APSIM)
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LS| Model for EMI Simulation l

RF Current of LSI

Power Supply

1. Measurement; IEC61967-6.Magnetic Probe Method

2. Simulation Model: EMI Model for LSI
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EMI Simulation for PCB l

LS|
PCB Chip
RF Curren 10.Model.. P del
power - — i :
L e B e B : :
: I ! g 1 1 J_
input, | : !
e F> > PkG > ! Clock
L e :_ PCB Il : a — o 0| | —
outpl{t I
! ! i
! - T T IT
L - !
d ~° ' i
roun i ;
’ Power/Ground power/Ground | ! Input/ | Clock Macro Non-Clock
Plane Plane L outeut Macrg

EMI simulation needs the internal gates power/ground model with
loading effects in time/frequency domain.
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Current Waveforms of 32-bit LSI |

External _Gate_Current

1.5

S00m _Jllm ﬁww—,ﬂlwv_ Jﬂlwv

=500m |

Internal _Gate_Crrent

1.5

gt S SN Y U U

=500m T

Total_Current

1.5

REN

—500

0 132n
BEn

time
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Measurement |

IEC61967-6. Magnetic Probe Method

Spectrum analyzer

[/

Pre-amplifier (option)

Magnetic probe

netic field

ower supply
IC test board
capacitor
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Simulation VS Measurement |

Simulation Measurement

100 \

80 | \
60 | Ax
3 40 v d
%
20
0
—20 10 100 1JOO

MHz
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Current/Magnetic Field Distribution

Measurement

W

ol

. ot

AD Converter

Digital GND Terminal

Connector

- © APSIM
s
Q:-..’ ¢ j‘
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EMI Simulation Model for LSI |

Power and Ground Model of Core Logics (internal gates)

-1 R | L

L e e | T

Input k Clock Macro  Non-Clock Mayg Output

...............

< |IBISV3.2 » <« IMIC » < |BISV3.2 >
< IBIS 4.1 >
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Developed IMIC to IBIS V4.1 Converter|
=

Table SPICE Generator

Table SPICE

|CE 3LEVEL
.MODEL

) IBISV4.1

The parameters of LEVEL=3 can’t disclose those of the original SPICE.
21
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Full chip power/ground current models In
time/frequency domain for EMI Simulation
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Example of LSI Power/Ground Model (IBISV 4.1)

bpsim L31 Power and Ground model ckt file

% Command: bpsimlPG 1.400.5

b File: bis.ckt

* Pre - Driver Model

*PRORY. in PreVDD Pre¥33 Prell PreMID PRDRY. in
xPRORY . out PreVDD PreVss FreMID FreOUT PRORY. out
wywddl Pre¥DD 0 dc 3.3

wwss] FreVss 0 de 0.0

xshort1 PreQUT D2P_N0O039026 D2P_NOOOODO4 D2ZP_NODOOOOZ D2P_WOOOOO0Z D2P_WOOOODO0T short]
¥ Clock - Driver Model

cOZP_NO039026_1 D2P_NO0O33026 YOD 2.192774e-013

cDZP_NO039026_2 D2P_NO033026 W33 2.192774e-013
=D2P_T0033337 . in VOD W33 D2P_NO039026 mid_DZP_I0033331 F111.in

xD2P_10033331.out YDD YSS mid_D2P_10083331 D2P_NOO28114 F111.0ut SRR e bR e et e L S R
cD2P_NO029114_1 D2ZP_N0029114 VDD 5.332500e-016 FFF1.out FF1_out 0 100mes
cDZP_NO029114_2 D2P_ND029114 VS5 5.332500e-016 ¥ Non-Clock Model
«D2P_10033330. in ¥DD ¥SS D2P_N0029114 mid_D2P_10033330 F111.in D Ve NOOR
xD2FP_10033330. out ¥DD ¥5S mid_D2P_10033330 D2P_N0028992 F111.out * Voltase source
cD2P_N0028992_1 D2P_NO028992 VDD 3.680150e-015 D g 2.
cDZP_NO028992_2 D2P_ND023992 VS5 3.680150e-015 * Dpen Nodes
«D2P_10033329. in YDD ¥SS D2P_N0028992 mid_D2P_10033329 F111.in Ropen] node_opent 0 100Mes
«02P_10033329 . out VDD V5SS mid_D2P_10033329 DZP_N0O028991 F111.out EERUAT SRR EE RS SRS S SRS
cD2ZP_N0028991_1 D2P_ND023991 VDD 8.436000e-016 TreTuds Tmes_tse. [1E
cD2P_NO028991_2 D2P_NOD28991 VSS §.436000e-016 Lelielods ppiow. LIb
T i L A s rE.=sc

- # Zawe current

» .save wwdditbranch vwss#tbranch

: end
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Example of LSI Power/Ground Model (IBISV 4.1)

(1) |Origina SPICE MOS parameters

. MODEL MERMH
LEYEL
LMIM

“FB

“OOP

++ o+t

MMOS

TOX
PHI

G AhAbAA
cChoP

(2)| Table SPICE MOS V-I-C data

3

SPICE 3 Level=3 MOS minimum parameters

.mode | MEMH nmos level = 3 tox = 1.11102e-08 phi = 0.6
+ oyt = 0.631419 kp = 1.31264e+09 theta = 8.18030e+12

M2 2 o e e —

lds

.000e+00
.821e-12
.039e-12
L240e-12
.480e-12
L10de-12
-973e-12

.mode| NENH rmoz model=table
+ nolimiting

+ data=channe|

+ points=1326

+ gridsyes

+ wbs = 0.000e+00

¥ Ves Yds

¥

+ 0.000e+00  0.000e+00
+ 0.000e+00 1.000e-01
+ 0.000e+00  2.000e-01
+ 0.000e+00  3.000e-01
+ 0.000e+00  4.000e-01
+ 0.000e+00  5.000e-01
+ (0.000e+00 6.000e-01

iR e T e T L R R S ]

+ 120,200 w=2u pd=he-6 ps=he-b ad=0.%e-17 as=0.5%-12

Ces
093e-16 2.093e-
093e-16  2.083e-
093e-16 2.093e-
093e-16  2.083e-
093e-16  2.093e-
093e-16  2.093e-
093e-16  2.093e-

[ iGN e T e T e L S )

.163e-
S148e-
.134e-
.120e-
.10Be-
B97e-
.B77e-

Ceb

16
16
16
16
16
16
16

+ ymax = 196589 ul = 4.223471=+15
+ s = 2.0364e-00 = = = - -
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