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• Developer of Laker high-performance custom 
design tools
– Global presence: >250 customers World Wide
– 7 of the top 10 foundries and 7 of the top ten IC mfg.
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• High-performance, full-custom layout
• User-controlled automation

– Device generation
– Real time interactive DRC/LVS
– Assisted placement w/stick diagram
– A choice of built-in routers
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“Historically, EDA companies have designed 
their systems to keep end users captive 
wherever possible. This has the long-term 
effect of reducing competition and 
innovation in the EDA industry, to the 
detriment of the EDA user community, the 
EDA developers, and their companies1.”

Mark Bales, Cadence Design Systems, 
FACILITATING EDA FLOW INTEROPERABILITY WITH THE OPE NACCESS DESIGN DATABASE

Electronic Design Processes Conference 2003.
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• In a rule-driven flow, design rules place 
constraints on physical layout

• Rule-driven technology offers correct-by-
construction layout from:
– Automatic device generation

– Built-in routers
– Real-time design rule guidance 

– Automated correction
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• Recommended and DFM rules add 
additional layout constraints

• Multiple rule sets: more relaxed rules when 
practical

• Conditional rules: fat metal, contact arrays, etc.
• Discrete gate spacing: pitch sensitivity (PSM & 

OAI)
• Minimum area rules: process limitations
• Routing jog avoidance: OPC-compatible wiring

• In Laker, design and DFM rules are 
implemented in an ASCII “techfile”
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• Generally related to physical layout in 
routing
– Largely digital, not the primary domain for OA

“Rules for routing in 45 nanometer processes have been specified 
that cannot be represented using OA”

“…(OA) currently does not fully address the needs of 
applications such as design rule checkers, analog layout 
generation tools , or process migration tools. Such tools require 
more comprehensive enhancements to the area of constraints, such
as the ability to specify classes of design objects to which a given 
set of constraints apply. It also requires defining more built-in 
constraints for the rules that apply to layout of d evices and 
active layers …”

http://www.si2.org/oa_dir/OA_RoadMap/oaRoadmap_0402 07/
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• Device Matching
• Equal Length (routing) 
• Link
• Differential Pair
• Shielding
• Symmetry
• Cell Type
• Row Placement
• Fixed Instance Placement
• Pin Constraint
• And many more…
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• Originally intended for the implementation 
of physical layout from netlist & schematic
– Communicates real design intent to layout 

engineer

– Not as much automation as there is today

• Today, SDL flows offer excellent 
interoperability due to open standards
– Imagine a world without common schematic 

symbols
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• New DDL/constraint-driven flows are defined 
and read in similar ways, but with vendor-
specific methodology, syntax and too often; 
meanings

• While there are common meanings for common 
constraints, there are limited means for 
communication between tools
– Lack of a common syntax puts the burden on users to 

interpret and translate constraints
– Even where the format for constraints is well-defined 

and definitions clear, tool-to-tool syntax is lacking
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• Matching Route

Change Net Properties Here
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• Custom Placer
– Area / Row Based 

placement
– Incremental placement of 

additional blocks
• User fixes locations

• Custom Router
– Respect user-defined 

constraints
– Automatic mode 
– Interactive mode
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• Define / trace / implement design 
constraints in both Schematic & Layout

Constraints
� Device Matching

� Differential Pair

� Equal Length

� Link

� Shielding

� Symmetry

� Net Property

� Others
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• The future for constraints is broader than 
just layout

• DFM
– A way of passing design intent to mfg.

• Critical matching transistors may need tighter 
models and should have priority for identical 
dummy-fill, OPC ambit regions, SRAF’s, even 
fracturing (MDP)

• Dual-patterning
– Constraints for orientation, patterns that cross 

the boundary between 1st and 2nd mask, layer 
priority for critical structures
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Failure to provide an open constraint 
environment - or defining 

constraints in terms of a single-
vendor’s capability - will stifle 

innovation in analog automation
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• A standard is required for constraints
– Extensible Semantics
– Extensible Syntax
– Storage Format
– Priority-Setting Mechanism

• Should be both human and machine readable 
(ASCII)

• The standard should not define application level 
implementation

• Tools must pass through even unused 
constraints
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• Today there are strong, leading-edge 
alternatives in the custom design space 
and lots of interesting innovation

• Constraints are extending beyond physical 
layout
– Open constraints will enable new features for 

advanced technologies

• The time to create an open constraint 
infrastructure is now!


