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10 4

Above Wavelength

Random ytematic

Parametric

GMSRPG'- The Calibre nm Platform and Calibre nmDRC, JS, June/July 2006



The Wonderful and Frightening World of
Physical Verification and DFM
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Computational Complexity

Additional DFM Rules
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Design: Seeing through the Fog
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Complexity Drives a Change From Rules to

Models
s Major DFM capabilities are

moving from a rules-based
approach to a models-based

approach

— Critical Area Analysis (CAA) |
— Litho-friendly Design (LFD)

Probability _

D(S):Defect Distribution
C(S) .Critical Area

issues will force this trend to continue.

Increasing complexity and the rise in multiple
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Calibre nm Platform
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Introducing Calibre nmDRC

Block & Cell
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Calibre
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Chip
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Achieving Faster Turn Around Times (TAT)

Data and Operation Partitiening

Operations I

CPU Utilization

Time

G%SRPGIT The Calibre nm Platform and Calibre nmDRC, JS, June/July 2006



Multiprocessing Environment
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Calibre nmDRC
Performance Improvement

s Hyperscaling provides a dramatic speed up
Single CPU vs. Hyperscaling - Distributed

0O Single CPU
60 | B Hyperscaling - Distributed

s EXxcellent scalingovera =
range of job sizes and =

Customer A B C D E F
DB Size,
Design Node
CPU's 40 40 32 24 32 40
Run Time 0:18 1:19 2:01 1:00 2:18 0:48

0.5GB, 90nm 6.8GB, 130nm 7GB 7.2GB, 90nm  11GB, 90nm 1.3GB, 90nm
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Calibre nmDRC
Performance Improvement - SMP

s Hyperscaling delivers improved TAT on existing CAPEX

Traditional MT (SMP) vs. HyperScaling (SMP)

- 25
— Extends life . 0 Traditional MT
. = B Hyperscaling - SMP
— Supports awide range 3 5
of H/W platforms T ]
@x 5
— Does not require H/W
1 18GB, 1.3GB, 6.8GB, 7.2GB, 4.3GB, 10.2GB,
InVEStment 80nm Chip, 90nm Chip, 130nm Test, 90nm Mask, 90nm Chip, 90nm Chip,
16CPU 16CPU 24CPU 24CPU 4CPU 4CPU
1.2GHz 1.2GHz 1.2GHz 1.2GHz 2.8GHz 2.8GHz

Customer Designs (Size, Node, Design Type, CPUs, Scaling, Utilization)

= Average improvement 1.9x
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Calibre nmDRC
Performance Improvement - Distributed

s Hyperscaling provides fast TAT on distributed hardware

Traditional Mtflex (Distributed) vs. Hyperscaling (Distributed)

O Traditional MTflex
H Hyperscaling - Distributed

Run Time (hr)
P N wWw hsd OO N

1.3GB, 6.8GB, 130nm 0.47GB, 7.2GB, 1.2GB, 2.8GB, 4.0GB, 0.6GB, 0.7GB, 0.15GB, 70nm
90nm Test_Pat., 90nm 90nm 90nm 90nm 90nm 90nm 90nm Memory,

Full_Chip, 40CPU Full_Chip, Mask, 24CPU Test_Pat., Full_Chip, Full_Chip, Memory, Full_Chip, 24CPU
40CPU 40CPU 40CPU 40CPU 8CPU 40CPU 40CPU

Customer Designs (Size, Node, Design Type, CPUs, Scaling, Utilization)

= Average improvement 2.9x
= 4 longest designs improved by 3.8x
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Performance Scaling with Design Size

Performance Impact with Design Size

Run Time (hours)
e

0.
8 16 27

32 CPU’s GDS Fle Size (Gb)

Performance insensitive to data volume

’GM nior.
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Calibre nmDRC: Drops Into Current CAD
Environment Without Disruption

Design Environments |

Modification
Interactive, m Invocation, Flows

Batch u Control

Calibre Reporting S
DRC Formats Methodologies

mBenefits
Trained Flow Configuration — Realize new functiona}lity and
Users Maintenance |Management Qramatlc total cycle time
improvement
— Maintain existing infrastructure
— Drop in, no risk
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Calibre nmDRC
Dramatically Reduced Iteration Runtimes

m Incremental DRC

— Highlight errors as identified
= Begin debug immediately -
before job completion
— Automatlcal_ly iIdentify
changed regions avay
o o ]
s DB Diff s
— Minimize subsequent runtimes ~ |.=%
= Stream-out only changed areas oo |
= Run only affected checks

Mode: Writable
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Calibre nmDRC

Dramatically Reduced Iteration Runtimes
Traditional Serial DRC Verification

- R o0 W

Days
Calibre nmDRC: Dynamic Results Visualization and Incremental Verification

»
>

m Benefits

— Traditional serial verification process
produces < PV iteration per shift

— nmDRC revolutionizes the debugging process

— Dramatically improves productivity
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Calibre nmDRC
Modern Development Tools

Traditional SVRF Calibre TVE
Recommended Rule Metall

METALL.1.1R#rra#b0.28 = INT amel >=0.256 <0.28 ABUT >0<90 OPPOSITE REGION
METALL.1.1R#rra#b0.30 = INT amel >=0.28 <0.30 ABUT >0<90 OPPOSITE REGION e C O I I l | I I e I I e l I e e a
METALL.1.1R#rra#b0.32 = INT amel >=0.30 <0.32 ABUT >0<90 OPPOSITE REGION

METALL.11R#rra#b0.28 {@ {Minimum METAL1 width >=0.256<0.28}

'[J(Eg lj\NNT/?rIG‘EZTi mﬁff&j;’;gg;’;f%;’g3’8;1»1-1”"3’*"0»30 METALLLIR#rraib0.52 >=0 set met111_bin {SLIST 0.256 0.28 0.30 0.32}
; RDB ONLY "yield.rdb" Create_ RRA_SVRF METAL1.1.1R {WID_MIN_L1 {amel ORTHO} “Minimum METAL1 width*'}\
METAL1.1.1R¢rra#b0.28_c {@ output RR yield prediction to RDB BY CELL. $metl111_bin {DLIST 1.0 0.8 0.6} {USER $lambda/AREA()}

@ check: METALL.L1R#rra

DFM ANALYZE METAL1.1.1R¢#rra#b0.28 METAL1.1.1R#rra#b0.30 METAL1.1.1R#rra#b0.32 >= 0 BY CELL NOPSEUDO
[(COUNT(METAL1.1.1R#rra#b0.28))*1.0/AREA()]

RDB ONLY "yield.rdb*

H ini METAL1 width >=0.256<0.28] =
e ’ Call Template = 2 lines of TVF Code

3
METALL1.1R#rra#b0.30 {@ {Minimum METAL1 width >=0.28<0.30}
DFM ANALYZE METALL1.1.1R#rra#b0.28 METALL.1.1R#rra#b0.30 METALL.1.1R#rra#b0.32 >=0

(COUTIMETALL 4 oo 3 AREA) Library Template = 59 lines of TVF Code

3

METAL1.1.1R#rra#b0.30_c {@ output RR yield prediction to RDB BY CELL -
@ check: METALL11R#rra F I I I m t I 3 I f I V F ( : d
DFM ANALYZE METALL.1.1R#rra#b0.28 METAL1.1.1R#rra#b0.30 METAL1.1.1R#rra#h0.32 >= 0 BY CELL NOPSEUDO 0 r oo p a e a S I n eS O 0 e

[(COUNT(METAL1.1.1Ré#rra#b0.30))*0.8/AREA()]
RDB ONLY "yield.rdb"

}
METALL1.1R#rra#b0.30_{@ {Minimum METAL1 width >=0.28<0.30}
COPY METALLL1R#rra#h0.30

}

METALL1.1R#rra#b0.32 {@ {Minimum METAL1 width >=0.30<0.32}
DFM ANALYZE METALL.L 1R#rra#h0.28 METAL L 1.1R#rra#h0.30 METAL1.L1R#rra#0.32 >=0
[(COUNT(METAL1.1.1R#rra#h0.32))*0.6/AREA(Q]
RDB ONLY "yield.rdb"

}
METALL1.1R#rra#b0.32_c {@ output RR yield prediction to RDB BY CELL
@ check: METALL.L1R#rra
DFM ANALYZE METALL.11R#rra#b0.28 METAL1.1.1R#rra#b0.30 METAL1.1.1R#rra#b0.32 >= 0 BY CELL NOPSEUDO
[(COUNT(METAL1.1.1R#rra#b0.32))*0.6/AREA()]
RDB ONLY "yield.rdb*

3
METALL.11R#rra#b0.32_{@ {Minimum METAL1 width >=0.30<0.32}
COPY METALL.1.1R#rra#b0.32

} - -
METALL1.1R#rra# {@ {Minimum METALL width}
DFM ANALYZE METALL.L 1R#rra#h0.28 METAL L 1.1R#rra#h0.30 METALL.L1R#rra#b0.32 >=0 | | I g eve p ro g ral I l l I I I n g an g u ag e

[((COUNT(METAL1.1.1R#rra#b0.28))*1.0+(COUNT(METALL L 1R#rrai#0.30))*0.8+(COUNT(METAL1.1.1R#rra#b0.32))*0.6) AREA(]
RDB ONLY "yield.rdb"

}

METALL11Rérra# c {@ output RR yield prediction to RDB BY CELL.
@ check: METALL.L1R#rra
DFM ANALYZE METALL.11R#rra#b0.28 METAL1.1.1R#rra#b0.30 METAL1.1.1R#rra#b0.32 >= 0 BY CELL NOPSEUDO
[((COUNT(METALL.1.1R#rra#b0.28))*1.0+(COUNT(METALL.1.1R#rra#b0.30))*0.8+(COUNT(METALL.1.1R#rra#b0.32))*0.6)/ AREA()]
RDB ONLY "yield.rdb"™

Repeat For Metal2 through Metal9 m  Simplifies the development and maintenance
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Calibre Integrated into Design Platforms

Mentor
IC Station, DESIGNrev

GDSI|

OASIS

Milkyway

Cadence
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Processing ||

[ OpenAccess }
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Virtuoso Integration Example
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BlastFusion Integration Example
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Encounter Integration Example
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OASIS: Tackling the Capacity Bottlenecks
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=100
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Evaluation of 5000 customer GDSIl vs OASIS data files!
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Statistical Analysis Augments Simple
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Yield Analysis and Visualization

% Rule Bar Chart
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odel Based Verification: From

Rule Based

Model Based
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Parametric
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Solving the WHOLE Cycle Time Issue

Classic Serial Verification

nNMDRC Verification

Direct Database Hyperscaling Dynamic Results

Dramatically Reduces Visualization Enables
Runtime Real-Time Debug

Access Eliminates
Stream-out

d‘HF! ot _ Statistical Analysis

Design l ‘ Facilitates Pinpoint
Hh qu—n qb L_’> Debugging

h " Incremental DRC

Dramatically Reduces
Iteration Runtimes

TVF Simplifies Rule and OASIS Format
Rule Scripting & Model-Based Significantly Reduces
Maintenance Verification Stream-out Time
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Summary

s The Calibre nm Platform provides the industry’s
most robust platform for design to silicon in the
DFM era

= With Calibre nmDRC we continue to provide best
In class performance, improved total TAT and the
design database integration required for
nanometer design

’GMERPG': ~ The Calibre nm Platform and Calibre nmDRC, JS, June/July 2006
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Design Environment Integration: How It Works
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Traditional DRC
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Introducing Next Generation DRC
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Calibre nmDRC.: Drops Into Current CAD
Environment Without Disruption
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Advantages of Calibre nmDRC

Faster Turn Around Time
Modern Development Tools

Model-Based Verification

Statistical Analysis to Augment
Simple Error Markers

Integration that allows tight
“fix’ loops

Higher productivity
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