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1. Introduction
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|IBISworkswell for LVDS & (P)ECL
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IBISvsSPICE for Inverter (Voltage Wavefor ms)
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|BISvs SPICE for Inverter (Current Waveforms)
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|IBISvsSPICE for SSO for | nverter
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|BIS for Real Complex | C and Power/Ground

Various clock/higher freguency
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IBISvs SPICE
for Output of System LS| with 100 Translators
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IBISvsSPICE
for Output of System LS| for Transmission Lines
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|IBISvs SPICE for SSO for System L S|
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EMC models for Integrated Circuits

* Increased role of IC in global EMC behaviour of
" equipments and systems

Micro- controller A 50 - S
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| — /O noise
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10 100
Frequency in MHz

Source: EMC Modelsfor Integrated Circuitsby Marot Christian (Siemens) SC74A october 2000

Marot Christian



SSO/EMI needsInternal Currentsand | mpedance
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2. LSl Power and Ground
Modeling
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Conventional Modd 1/0O

Can’t describeinternal currents
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COnventiOnal M Odel | nternal Current Source

(Can’t consider loading effect)

Y
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New M ode
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Data Flow in M odeling

LSl Database

— = —
Net List + Primitive MOS Modd

| nter connections SPICE Modd Parameters I
(CIR)

Internal Gate /O Buffer Modd
v
Extraction of Clock Net Compressed Netlist L]
IBISIMIC

Conversion
Conversion to Compressed
4 transistor Model IBISEBD/IMIC
Conversion
[
md Extraction of Non-Clock Net Compressed Netlist

i Conversion to Compressed IBISEBD/ I_ MC

4 transistor Model Conversion
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Techniquesin Macro Modeling

/O IBISor IMIC for I/O + Package

Non-Clock Behaves as Filters/Decoupling Capacitors

m 10% consumes most power (highest Frequency)

All Primitive Circuits will be decomposed into Two | nvertors.
Added gate width aslarge transistors.

Net List Description of |nternal Gatesusing EBD.
|IBIS'EBD or IMIC (to be used existing tools)

© Copyright. Apsim and NEC 2001. All Rights Reserved.

19



Procedures of Macro Modeling

Wide Gate Width + I nter connection Capacitances
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Net List described in IMIC (TableSPICE)

Wide Gate Width +
| nter connection
Capacitances
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Netlist described in IBISEBD

Wide Gate Width +
| nter connection
Capacitances
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Clock and Non-clock M oddl

Clock Non-clock
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Simplest Model in I BIS Format

Clock Non-clock
é 0
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Final Model described in IBISSEBD or IMIC

Power / ________________ Clock ... N 9&9'99@
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Total Current Waveformsfor 32 bit LS
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IBISEBD, IMIC Model

Bpsim LS1 Powre and Ground model ckt file F That Rug T8 T ed330 FOT 2000
# Command: ApsimlPh 1.000.4d cpodel NEMH neos eodelztabie
# Date:  MWon Jan 29 21:37:24 2001

# File: a.ckt
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3. Accuracy
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Micro Proving M agnetic Fields
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Comparison Simulation and M easur ement
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Various Simplified M odels
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