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Simulation of a large
IBM Package
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IBM Benchmark

Full model

Layer stackup

Large Multilayer Electronic 
circuit and package 
benchmark offered by IBM to 
different 3D EM Simulation 
tool vendors

Interest in delay time, cross-
talk and S-parameters

Model available within 
CADENCE

Small portion of model
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Cut view of full 
structure
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Allegro File 
(CADENCE)

CST MWS

SAT format

IBM Benchmark

via native import

ACISCADENCE Allegro

CST MICROWAVE STUDIO®
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CST

Difficulties:

� Data import process (correction of 3D-geometry needed)

� Improper geometry description (cleaning needed)

� Highly complex structure (costly discretization / meshing)

3D (partial view)

Allegro Cadence

2 ½ D
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25 errors (out of ~40,000 
polygons) in the Allegro input file

Solution: manual or
CST „Automatic Healing Tool“

(few, but where are they?)

self-intersection
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Allegro:
smallest / largest 

polygon edge
1:1,500,000,000

…CST: 
fully automatic clean-up and healing
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Layer stackup

About 40.000 single elements
over 8 layers

Dimensions: 32 x 32 x 0.732mm

IBM Benchmark
Application



9 www.cst.com · Oct-07

IBM Benchmark

Two different simulations:

1 . FIT- based code (TEMF)

Cluster of 20 64-bits machines

Time domain, package enclosed in a PEC box

650 million mesh cells

2 days

2. CST MICROWAVE STUDIO

single 64-bit PC (25GigaBytes RAM)

Time domain, package with open boundaries

5 days

150 million mesh cells
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IBM Benchmark

Advanced CAD modelling incl. 
native CADENCE import

Broadband results with single 
run due to !T Transient solver
(150e6 cells)

PERFECT BOUNDARY 
APPROXIMATION (PBA)®

High class interface and 
meshing routines capable to 
handle this large number of 
objects 

CST MICROWAVE STUDIO®

Complete model after import into CST MICROWAVE STUD IO®
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Excitation Signals

Input ports

Signal extraction

Allegro file - nets used in 
simulation (top side)

_CLK3_DAT_01

_CLK3_DAT_02

_CLK3_DAT_03
_CLK3_DAT_06

L3_CP_PP_CL3_CLK3_DAT_07

_CLK3_DAT_08

• 6 signal lines
• flat-top voltage: 39.5 ps rise
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Good agreement with the measured results provided by IBM:

� Measured delay time: 0.12ns

� Simulated delay time: 0.118ns

IBM Benchmark
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S-Parameter for 0 to 20 GHZ in One Go!

IBM Benchmark
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Cross-Talk

Top-to-Top
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Electric Field Pattern on the Input Side

(Normalized) z-component 
of electric field on the 
signal layer
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Near-end cross-talk

(Normalized) z-component 
of electric field on the 
signal layer

Electric Field Pattern on the Input Side
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(Normalized) electric field 
strength on the signal
and top layers

Electric Field Pattern on the Input Side
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(Normalized) electric field 
strength on the signal
and top layers

Near-end cross-talk

Electric Field Pattern on the Input Side
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Thank You for Your Attention!


