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can be operated as standalone or from wity’ + A NIidz2z a2t Support Advanced I_Drocess
] ) ) ) ) ] Nodes & Technologies
environment with a simple click of button for passive device a support for advanced process nodes from
interconnect structures to be automaticallgxtracted for a complete 3D 65nm to 7nm PDKs with the mestiage
St SOUNRBYIF3AYySiGAO | yicdparily AEBMdengineS suppori design rules and utilities (i.e.fitk:tal
complex multiport structures and produce accurate EM models wi P € & k MRCeCanul §TE Parsers simplify
corresponding views for the selected library. importing PDK layer process informatior} into
[ 9an LINE OA RS & I GS NE | (ehabld  dedisingrs the tool. All process nodes with any metal _
) i ) T stackup are supported i
to incrementally adjust the parameters of devices throughout desig
Composite layouts with passives, interconnects, DFM structures (e.g. fill) Design Flow Support
wafer scale package elements can be EM analyzed together. Theo$ta IntegrationLENis seamlessly integrated into
the-art electromagetic simulation technology provides the performanci t he Vi r t uo s o Eeditarsivith |L a
OF LI OA e | Y R | OO0dzNT 08 FT2NJ YSSGaA y | gbidirectional-, lossless data exghange NJ
design needs. interface. Designers are able utilize the tool ir
their familiar IC design environment.
Accuracy, Capacity &
Performance
PeakViewdéds patented
high accuracy, computational performance
and capacity needed to analyze comple
layouts with devices, interconnect and PCM
interfaces.
Automated Layout Processing
PeakVi ewE automatiica
compound designs and generates
corresponding layouts for EM simulation, The
layouts are algoritbally verified and
modeled; users are not required to make any
modification (e.g. simplifying via, metal f
Features to their designs. With automated internal
| ayout processing,| P
Advanced EM Modeling generates signoff quality models with nofloss
1. Support for Advanced Processes in accuracy.
[ 9axn | RRNBGhA $hallengedzon advancegrocesses with the
t St 1 £ A S n-medrarscH palishihg (CMP) option. This feature allows
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arrays, aiding timefficient automated design. It provides comprehensiyeis
modeling methods for dummy metal fill with passive devices over all freque
ranges.
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process node DFM requirements during EM synthesis and Layout EM extractionte

Designers are able to daé their own metal fill and slotting requirements in th@
PCircuit parameters. During EdyInthesisthese rules are considered and PeakVi
delivers a DRC clean layout with accurate EM and circuit simulation models.




2. PhysicsBased Modeling

In addition topurely numerical port SLIF N YSGSNJ Y2RSt a4 [9aun Ffaz2z LINRDARS
models called Physid3ased Models (PBM) that guarantees passivity and physical realizability. PBM generates EI
models as Spectre or HSPICE equivalentcgabits for use in transient simulations. PBM models are guaranteed to
be convergent and passive over a user selectable frequency range. PBM preserves the DC inductance and resista
YR R2Sa y2i aKATO GKS OANDdzA PEMiautdmaiRaly endusedthat dBeAmbdeld
correctly accounts for white noise content.

Interconnect with irregular or nomniform structures can also be modeled witff eneration Physiebased Models
(PBM2). PBMbased LEM is able to converp&rameter malels of arbitrary geometries with high port counts into
compact equivalent circuit models that can be used in toheenain circuit simulations. This enables designers to
easily perform transient simulations of their designs with-lEMel accuracy.

3. Hierarchical EM
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is an elegant strategy for reduction of computational

complexity to yield a faster simulation time than a flat oscilator
mode solver. The HEM engine uses a divide and conquer Inducto
algorithm to partition alarge problem into smaller

counterparts. With the aid of parallel processing, the
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smaller geometries are first solved quickly. The _ ﬁ‘f

solutions are then iteratively combined into a final "= Critical Nets

solution of the original problem by computing the global 8 = ©7 " 0 AT B et
coupling effects among the sutomponents.

Tool Integration

1. Process Corner and Temperature Coefficient Modeling
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parameter and lumped modejmmm
that account for process corn{iked

Metal stacking profile Comer/Temperature Sweep in PeakView ADE-XL Corner/Temp Sweep

Corner & =
Temperature |~ "7

and temperature Coefficient - =
Foundries  provide =ra | Vel
types of tehnology files = =

terms of Rbest, Rworst etc., - s
that reflects process variations. — ==
Temperature coefficients
of materials are also obtained
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temperature codficient analysis and can be synced to the design library. The models can be utilized within popula
simulation environments such as AXE.
2. Visualization
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debugging of device design by showing the N
mesh, voltages, currents and charge distribution 4 //////////’”/ X
Inaccuracies in the structures are apparent ea s o ///’4/ E e
and can be fixed preemptively in the design phas ' | e —
The builtin visualization window provides for bette
understanding of skin effects and capaciti
coupling, image currents at various frequencies. Th
chart window plots predefined and usedefined
guantities of interest from EMimulation results.

Combination of carnar and temperature sweep.
Cormer; ¢_wrst, typical
Temperature: -25°C, 50°C, nominal ¢

Voltage Current Density and Mesh
Voltage and charge visualization LEM simulations are show

the above figure.



3. Support Backward Compatibility with Legacy Layouts
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High-Performance Features

Interconnect: fastest simulation for interconnect and simple structure

1. Customizedccuracy Types onChipQuick: fast and quick estimate

. . . . onChipMormal: medium accuracy to balance speedfaccuracy trade-off
In addition to preconfigured EM simulation type : onChipCansenvative: high accuracy for sign-off quality
t St 1. +AS6u Kl & A-QUsHb Nz ¥ |: onChipMMWave: high accuracy for high frequency designs

T | ROL: large dimension/diameter/path width
Accuracy Types to enhance the flexibility of acct - -

settings and to configure layout processing and | S

simulation options. By composing a configipn ™ Simistion e [oxChighormat 7

file, users can easily tune the tool such that ; Termne! Orderple2

entire EM simulation process is optimized for spe ( — — :

test cases. This is particularly useful for scem..-im e Qs

where concurrent simulation for structures of varying scales is required.

2. MulticoreProcessing and Distributed Computing
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capability. Design jobs can be run on compute farms consisting of-coulti machines, as well as on standalone
platforms with multiprocessor hardware to achieve maximum efficiency of computing resources. PeakView provide:
different distributed computing modes to concurrently accelerate the EM modeling. Users can specify different
frequency points to be simulated datifferent machines in a compute farm.

3. Hybrid Matrix Decomposition Technology
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simulation A set of advanced mathematical methods which bimas the advantageous aspects of sparse matrix and
dense matrix solution technologies has been implemented in the engine. The overall simulation time is now greatl
minimized with the new developments in matrix decomposition methodology.
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ThePeakView LEN flow accommodates three

different modeling approaches frequently used by —-
designersFor Layout EM analysis users
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. . PeakView
environment and export their layouts to Cadence pumd ~[EM
t SI 1 + R.8portm GDSII formaayout file into
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using PCircuits. Design layouts that contain
compound structures of varying scales {@rip
devices, large RDL lines, PCBs, planar package
elements) and contours (polygons of any angles,
circular via holes, curved paths) are accurately o o
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create relevant views correspondimg the EM models. Generated views are then synced to the Virtuoso® Library to
be used for SPICE simulation.




Applications
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3D EM solver, pesfms accurate signal integrity analysis on complex layouts consisting of a broad class of element:
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clocklines), as well as narrowband (e.g. LNAS)
applications, from DC to the stiltHz spectrum.
Applicationsinclude, but are not limited to:

Passive Devices

Inductors, MOM cap, MIM cap, baluns,
transformers and commonly used device
topologies and associated metal fill, guard
rings, patterned ground shields, etc.
Interconnect

Microstrip lines, ceplanar waeguide (CPW)
lines, T and X junctions and other planar
transmission media or signal routing

DFM Structures

Metal fill, widemetal slotting, striping in
advancedprocess nodes (20nm and beyond)

Boardlevel Analysis
PCB coupling effectsg.sensor placemt in board-level analysis, feedback impedanreturn path via groungdlane

WafefScale Package Elements
Coupling between planar wafeicale package elements and-ohip passives

Silicon Data Correlation
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that is benchmarked with measurements. Our products are seamlessly integrated into the IC design environmen
to support the advanced proces2 RSa > GKSNBoe 3INBlFGte FrOAtAGlIGAY3
EM modeling solutions at 60 GHz and beyond continue to demonstrate excellent correlation to silicon data. Our El
design flows have been demonstrated in TSMC RF Reference Designdkiiéstkeys, simulation and measurement
results are matched from 40 GHz to 80 GHz.

Standard Format Support

LEM Setup

1 IRCX format technology file
from TSMC

I ITF format technology file fron
foundries

LEM Input
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a. Silicon Correlations at 60 GHz for PeakView™ Transmission Line Models for a PA Module LEM Output

b. closely matched circuit simulation and silicon measurements for a 60GHz low-noise amplifier (LMA) using .

PeakView™ transmission line and inducter models. 1 n-port, PhysicsBased EM
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Transmission Linklodels for TSMC 65nm process is shown belbiven at TSMC 1  Model views added to
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shapes and densities were compared to measurements. The result indicat ©atform

. . . Linux 64bit, i.e. RedHat and SUSE
close match of silicon measurement for batiplate capacitance when PeakVie .
. . LSKENG-based computing farm
CMP was used for metal fill modeling.




