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Shorter Turnaround Time (TAT) 
With 

In-Design Physical Verification
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About Renesas Electronics
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Business Fields

Smart 
Grid 

solutions

Green cars

Industrial/
Factory 

Automation

Mobile 
devices

Consumer 
AV/PC

Customers

Energy-saving
home appliances

Microcontrollers
(MCUs)

World’s No. 1 
market share

System LSIs
(SoCs)

Advanced and 
proven 

technologies

Analog &
Power Devices

An extensive, 
high-quality 

lineup

Advanced R&D                                                 
Design development platform environment        
Wide-ranging manufacturing technologies          

The synergy of our three product segments enables us 
to rapidly provide optimum solutions.
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Traditional Physical Verification Flow
Sub-Flow #1 - Signoff DRC Fixing Flow

3rd Party LVS/DRC

IC Compiler
Timing & DRC Fixing

GDSCell GDS

Merge GDS

Full GDS

Signoff DRC
Rule 
Deck

Error 
Marker

(1)Read GDS from ICC 
and apply 3rd party DRC 

(2)Read 3rd party error
marker in ICC and do 
manual fix

 3-4 iterations and it 
takes 2 days
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Traditional Physical Verification Flow
Sub-flow #2 - Signoff Metal Fill Flow

3rd Party LVS/DRC

IC Compiler
Timing & DRC Fixing

GDSCell GDS

Merge GDS

Full GDS

Signoff metal fill
Rule 
Deck

STA

(1)Fix Timing in ICC
(2)Read GDS from ICC

and do metal fill
(3)Check timing
(4)Fix timing in ICC
(5)Redo metal fill

 3 iterations and it 

takes 6 days
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 Automatic DRC Repair (ADR)

 Delivers sub-flow #1 –

signoff DRC

 Faster runtimes for 

verification and repair

 Correlation to signoff DRC

 Metal fill

 Delivers sub-flow #2 –

signoff metal fill

 Faster runtimes for metal fill 

insertion

 Timing preserved

6

In-Design Physical Verification Flow

IC Compiler

IC Validator
Verification &

Guidance for ICC

Signoff Runset for 
IC Validator

Search & Repair

IC Validator
Timing-Aware,

Signoff Metal Fill

ADR
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Example #1
In-Design Physical Verification – Automatic DRC Repair

Challenges Using Traditional Flow

1. Short TAT is difficult to meet
 From final netlist to tapeout is 

within a month
2. Special floating metal rule not 

specified in IC Compiler tech file 
 We see many DRC errors for this 

rule 

Solution

Use In-Design physical verification for 
automatic  DRC repair

Design : MCU

5.9 X 4.5mm 

150K gates, 30MHz

Multi (3) voltage design
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Benefit #1 – Faster TAT For DRC Verification

• Runtime reduction for sign off level verification
• Complete correlation with sign off DRC

ICC and ICV versions qualified in Renesas design kit: ICC: 2009.06 SP5-1, ICV:2009.06 SP1

60X Faster TAT w/ In-Design

H
o
u
rs

3 Hrs

3 Min
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After ADR

Wire segments moved and 
switched to different layer (M2) 

to avoid violation

Before ADR

Violation among same layer 
(M4) wire segments

9

Benefit #2 – Faster TAT For DRC Repair

• Violations should be reduced for manual modification

Automatic DRC repair fixed majority of DRC violations

Move

Change 
layer

(M4M2)Violation markers
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Example #2
In-Design Physical Verification – Metal Fill

65nm (3vth) 7 layers

7.82 x 7.18mm

18M gates (random logic) 

560MHz/280MHz

Challenges Using Traditional Flow

1. Big flat design 
 Run time should be reduced on 

all steps
2. Timing closure with DFM 
 Metal filling is necessary for 

timing analysis

Solution

Use In-design physical verification for 
run time reduction for metal fill 
insertion

Design: ASSP
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Benefit – Faster TAT

 Drastic run time reduction from traditional flow

 Multicore function can be used

 Sign off level metal fill insertion, timing preserved

ICC and ICV versions qualified in Renesas design kit: ICC: 2009.06 SP5-1, ICV:2009.06 SP1

Flow
Number

of CPU

CPU Time

Hrs:Min:Sec

Traditional 1 33:10:48

In-design

1 9:51:50

4

(Distributed)
5:06:25

6X Faster TAT vs. Traditional Flow
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 Summary

 Evaluated in-design physical verification and qualified in design kit

 DRC analysis/repair time went from hours to minutes

 Metal fill time went from day to hours while preserving timing

 Released for designers with 2 usage models

1. Process specific design rule check and auto repair

2. Metal fill insertion

 Next Steps

 Evaluate with ICC 2010.03 and ICV 2010.06

o GDS input / auto DRC repair enhancements for layer switching / 

window based repair

 Expand process nodes supported

 Add more signoff DRC checks

Summary And Next Steps

In-Design Physical Verification Enables Our #1 Goal
Shorter TAT


