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3.0	Design Environment

The MAFET Design Environment (MDE) Consortium will facilitate enhancement to full capability two design environments to support MW/MMW MMIC and MCA development. The resulting capability will increase the productivity of the design capture/refinement process by 10¥ while providing environments that are conducive to the integration of powerful simulation and analysis tools. Interface standards will be developed and implemented to support direct, efficient design exchange between each environment. In addition, the capability to provide efficient simulation and optimization of designs from within either environment while using simulators from potentially multiple vendors will be provided.

As a task funded by TI as part of TI’s cost-shared portion, TI will develop an on-line MMIC design guide. This will provide MMIC designers access to manufacturability design guidelines via a World-Wide-Web type display and search mechanism. Similarly, Raytheon will fund a Product Definition Database task under their cost share. The effort will provide on-line access to product attributes and technical information (an on-line catalog of MMICs and MCAs).

Table 3-1 shows the design environment top-level tasks.

Table 3-1.  Design Environment Top-Level Tasks

General�Task Area�New or Enhanced�Objective or Benefit�WBS�Elements��IFF�New�Efficient Design Data Exchange�AALA, AALC, AALI, ABLA��OASIS�New�Efficient, interactive integration of design capture and simulation.�AAJW, AAJX, AAJY, AAJZ, AAKA, AAKB, AALD��Layout Tools�Enhanced�10¥ layout CT improvement�ABJN, ABJO, ABJP, ABLB, ABLC ��Foundry Data Access�New�Provide easily accessible foundry design guide

Provide on-line access to product attributes�AIGC, AIFC��

Figure 3-1 shows the overall schedule for the Design Environment tasks and key hand-off points among the MDE Consortium, Customer, Subcontractors, and the industry.
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Figure 3-1.  Overall Design Environment Schedule

3.1	Design and Simulation Data Portability Development (IFF)

Goal: Apply the existing specification to a broader set of products for design transportability

Result: broader tool coverage for transportability, improved IFF performance, and coverage for new classes of tool interoperability

Leaf-Milestone Link:

Leaf Task Type:

	

Description

The effectiveness of the MMIC/MCA design process can be substantially improved by enabling the interchangeability of design data (schematics, layout, libraries) between design environments. This design portability will minimize error-prone manual data re-entry and translation among circuit schematic, layout, and simulation tools. It will provide the ability to transfer design representations between environments and tools without errors using a static transfer data representation, which will be described in a specification that will be released to all MAFET contractors, the government, and the industry at large (Milestone 4).  It will be made available to a standards body for industry acceptance.

	HP-EEsofís IFF will be used as a starting point for development of this specification. Through a series of Consortium meetings, any shortcomings in IFF in relation to the MAFET requirements will be established and enhancements added to the specification to address them and make the specification complete. 

	Results from the IFF development will enable a broader set of customers to select tools from multiple vendors through bi-directional schematic, layout, and library transfer. 

This interchange format is viewed as an interim solution. It is envisioned that an industry standard such as EDIF will be eventually expanded to meet these needs.

Integration/Validation

At a minimum, one MMIC and one MCA test case will be made available from each of the user companies in the Consortium (Hughes, Raytheon, TI, and TRW) for validation of successful bi-directional data interchange between HP/EEsof and Cadence Allegro using the IFF format.

Internal Software Validation

Software validation will be done in accordance with internal QA procedures of EDA companies. EDA companies will develop a suite of validation test cases consisted of existing test cases and input from user companies. Validation plan will be defined after the requirement specification and refined after functional specification. A preliminary validation plan will be available to the Tri-Services three months in advance of feature delivery.

3.1.1  HP Approach

3.1.1.1  Detailed Description of Approach 

AALA - IFF to Cadence Allegro

Goal: Apply the IFF specification to the Cadence Allegro design tools.

Result: Bi-directional transfer of Allegro design data to other existing IFF interfaces

Leaf-Milestone Link: Demonstrate IFF for Allegro at Milestone 5

Leaf Task Type:

The HP/EEsof tasks are based on the rationale that no single tool or design environment supports all required MCA/MMIC design requirements. By linking two or more design environments into a single cohesive working environments, designers can utilize the best capabilities of each. Comprehensive, automatic, design transfer can eliminate manual re-entry errors associated with technology merging (analog, digital, microwave, etc.). Designers can reduce library development time by sharing common libraries. And finally, designers can merge their finished work in a common framework and forward finished designs to product data management and factory automation tools.

	Base Product / Functional Enhancements (Table 3-2)

Apply the IFF specification to the Cadence Allegro design tools to allow bi-directional transfer of design data to other existing IFF interfaces. (Milestone 5) 

Table 3-2.  Design Portability - Functional Enhancements

WBS No.�Task Description�Functional Enhancements��AALA�IFF to Cadence Allegro�Bi-directional interoperability of the Cadence Allegro physical design tool with IFF ��



New Tools (Table 3-3)

Performance improvement of 10X for a new network based IFF implementation, and enhancements to the specification for new classes of design representation including 3D design geometries. (Milestone 13)

AALC - Network Interface to Cadence Allegro

Goal:  Message-based incremental design update capability

Result:  10X performance improvement

Leaf-Milestone Link:

Leaf Task Type:



ABLA - Layout Link to Solid Modeler

Goal:  Enhance IFF to represent 3D design geometries

Result: Geometry transfer utility from a planar 2.5D layout to a 3D representation.

Leaf-Milestone Link: Demonstrate layout link to solid modeler.

Leaf Task Type:



AALI - Spice Netlister

Goal: Provide SPICE interface with IFF-based schematics capture tools.

Result:   An efficient link between SPICE and IFF-based schematics capture tools.

Leaf-Milestone Link: Demonstration of capability for MDE 1.0 (Milestone 5) 

Leaf Task Type:



Table 3-3.  Design Portability - New Tools

WBS No.�Task Description�Functional Capability��AALC�Network Interface to Cadence Allegro�Message-based incremental design update capability with up to 10¥ performance improvement.��ABLA�Layout Link to Solid Modeler�Geometry transfer utility from a planar 2.5D layout to a 3D representation��AALI�Spice Netlister�Provides convenient and efficient access to IFF-based schematic capture tools for design input to third-party and in-house SPICE simulators.��

Technical Partners

HP/EEsof’s partner will be Cadence. While Cadence is not funded for any development tasks, HP will work closely with Cadence to ensure that data integration will be maintained throughout the entire transfer process.

Trade Studies

Not applicable.

3.1.1.2  Milestone Descriptions

Major Milestones Supported



Milestone 4 ñ Release Design Environment Interoperability Specification

Milestone 5 ñ First MDE Workshop. Demonstrate IFF for Allegro

Milestone 13 ñ Third MDE Workshop. Layout link to solid-modeler.

Internal Milestones

Milestone 3 ñ Alpha Allegro to IFF link one way target date

Milestone 4 - Alpha IFF to Allegro link one way target date

Milestone 5 - Non-MAFET funded layout to 3D preliminary spec evaluation

3.1.1.3  List of Attributes of Each Release

MDE 1.0:

AALA – IFF for Cadence Allegro

AALI – Spice Netlister

MDE 2.0: None

MDE 3.0:

AALC ñ Network IFF for Cadence Allegro

ABLA ñ Layout link to solid modeler

3.1.1.4  Risk Assessment/Management Plan

This area is considered low risk because it does not require novel technological advances, but rather a specific application of capabilities already demonstrated for analog and digital users.

Successful schematic transfer can be done today between HP-EEsof and Mentor Design Architect via IFF. Some of the layout transfer features needed are also present in the current implementation. In this area, probability of success is particularly high.

3.1.1.5  Staffing

Table 3-4 shows the personnel assigned to and the percentage of their time to be devoted to this task.

table 3-4.  personnel assignments and allocated time

Name�MAFET Project Role�Time (%)��Dave Wilson�Layout to 3D Tech. Mgr.�20%��Brett Strain�Layout to 3D Technical Lead�50%��Keith Davis�IFF Task Manager�20��Gary VanDyke�IFF Design Engineer�90��John Alpine�Spice Task Manager�10��Kara Patsston�Spice Design Engineer�90��

3.1.1.6  Detailed GANTT Chart (Figure 3-2)
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Figure 3-2.  HP EEsof Interoperability Schedule





3.1.2	  Compact Approach

3.1.2.1††Detailed description of approach 

AAKA - Definition of MAFET Environment

Goal: Contribute to specifications defining the MAFET Environment

Result: Review / input to IFF specifications

Leaf-Milestone Link: Specifications delivered at milestone 4

Leaf Task Type: Specification

Compact Software will, in conjunction with other MAFET Consortium partners, review and provide input to the IFF  specifications. The IFF document will specify the means for interchangeability of design data (schematics, layout, simulation data) between design environments and design tools. Such an interchangeability capability will thereby minimize error-prone manual data re-entry and translation between circuit schematic, layout and simulation tools. HP EEsofís IFF specification will be used as a starting point for the development of this specification. Through this review, any shortcomings in IFF in relation to the MAFET requirements will be established and various enhancements suggested in order to address these shortcomings. Following completion of the IFF document, this specification will be released to all MAFET contractors and Tri-Service evaluators.

Base Product/Functional Enhancements (Table 3-5)

Table 3-5.  MAFET Design Environment Enhancements

WBS No.�Task Description�Functional Enhancements�Validation Vehicle��AAKA�Definition of MAFET Environment�Review of MAFET IFF Specifications�None��

Technical Partners

Our partners in this work will be HP EEsof. HP EEsof will provide the initial starting document for Consortium development of the IFF specification.

Trade Studies

Consideration has already been given to the use of EDIF for the functionality to be provided by IFF. While EDIF may in the future evolve to include the constructs necessary to describe and communicate microwave design data, such capability is not available within the timeframe of the MAFET Program. Consequently, the results of a trade study in this area point to the use of an industrial standard based on a starting point such as IFF.

3.1.2.2††Milestone Descriptions

Major Milestones Supported

Milestone 4 ñIFF specification will be reviewed in time for its release by HP EEsof.



3.1.2.3††List of Attributes of Each Release

MDE 1.0:  None

MDE 2.0:  None

MDE 3.0:  None

3.1.2.4††Risk Assessment/Management Plan

The risk of development of the specifications is medium (Table 3-6) for the IFF specification.  Although HP EEsof already has such a format in operation, such specification does not address standard models, a requirement for design data portability.  Further evaluation of the risk of the IFF specification work can take place upon further review of the current version of the IFF document.



Table 3-6.  Risk Table for the MAFET Environment Tasks

Task No.�Risk Level�Comment��AAKA: Definition of IFF�Medium Risk.�Format currently used by HP EEsof does not address standard models.  Further risk metrics can be established upon further review of IFF specification.��



3.1.2.5††Staffing

Table 3-7 lists the key personnel involved in the MAFET design environment effort at Compact Software.

Table 3-7.  Key Personnel Summary - Compact Software

Name�MAFET Project�Role�Time (%)��Anoop Srivastava�Design environment�5��

3.1.2.6††Detailed GANTT Chart

Figure 3-3 describes the development schedule through to alpha code, as anticipated for the MAFET Open Architecture.
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Figure 3-3.  IFF Specification Review



3.2  Layout Tool Enhancements

Description

Layout tools will be enhanced in both environments to improve layout productivity by a factor of 10 for MCA design and to enable simulation from layout. To do this, board layout features that enable a larger number of interconnects to be efficiently routed will be combined with features in microwave layout tools that enable arbitrary geometries to be created. Geometry extraction functions will be upgraded to support circuit and EM simulation from layout. A graphical cell generator will also be developed that will enable foundries to rapidly create the libraries required by these tools.

3.2.1	  Cadence Approach

3.2.1.1  Detailed Description of Approach

ABJN - MMIC Layout Enhancements



Goal: Improve three specific aspects of the MMIC layout design process for ease of use and efficiency.

Result: Capabilities to stretch distributed elements, probe at various places of the layout and perform simulation from the layout view.

Leaf-Milestone Link:
  Demonstrate Analog Artist enhancements at MDE 2.0


Leaf Task Type:
  Enhancement




ABJO - Geometry Extraction



Goal:  Enhance Allegro MCM to link simulation of microwave interconnects directly from the MCA layout

Result:  Ability to perform simulation of interconnects directly from MCA layout

Leaf-Milestone Link:
  Demonstrate Allegro wirebond and ability to extract geometries from MCA for siumulation at MDE 2.0


Leaf Task Type:
  Competitive leverage




ABJP - µW Structure Handling



Goal: Allow microwave structures (from MMIC) to be transferred to Allegro for MCA design, and allow the user to perform interactive editing and design rule checking of the microwave interconnects during the MCA design process.

Result:  Capabilities to transfer MMIC structures to Allegro and to interactively edit and check design rules of MCA micrwave interconnects. 

Leaf-Milestone Link:  Demonstrate Analog Artist to Allegro transfer at MDE 2.0.  Demonstrate Allegro interactively editing at MDE 3.0.

Leaf Task Type:
  Competitive leverage


To reduce design cycle time and eliminate iterations, designers need significantly increased layout productivity, direct simulation from layout, and fast/accurate circuit simulators.
  
Cadence's objectives for Design Environments are to enhance its IC and MCA layout tools to better meet MW/MMW requirements, to provide simulation from the MCA layout environment, and to provide an industry standard for encapsulating simulators into design environments and implement this standard within the Cadence tools. By providing a high performance standard for simulator integration, designers will be able to directly simulate from layout using the best simulator(s) available regardless of vendor.

To dramatically increase MCA physical design productivity, Cadence will enhance the Allegro MCM product line to address the special needs of MW/MMW designers. Commands for creating and editing passive microwave structures will be implemented. Automated simulation and machine outputs for wire-bond connections between chips and substrates will be implemented. Layout partitioning by signal type will be added to simplify simulation and enhance verification. Recognition of distributed interconnections and simulation from layout will make electrical verification of MW/MMW MCAs possible for the first time in a broad MCM CAE product.

Cadence will also make enhancements to MMIC layout to improve electrical layout debug and back-annotation of final layout to schematic. The enhancements and tools are described in Table 3�8.

�Table 3�8.  Layout Tools - Functional Enhancements

WBS No.�Task Description�Functional Enhancements��ABJN�MMIC Layout Enhancements�Parameterized distributed elements will be created and back annotated to the schematic.

Simulate a layout by providing generic template fixtures or layout view of these sources.

Allow user to look at voltages by probing at various places of the layout.��ABJO�Geometry Extraction�To extract geometries from MCA for simulation.

Modeling of the wire bond assembly.��ABJP�MW Structure Handling�To transfer the microwave structures from Analog Artist to Allegro for MCA design.

Support interactive editing of passive components.

Enhance Allegro’s DRC to control microwave portions of the design.��

3.2.1.2  Milestone Descriptions

Major Milestones Supported


Milestone 9
 
Second MDE Workshopl  Demonstrate the layout editor
’s ability to handle wirebond, DRC for fences and gates, as well as transferring data from Analog Artist to Allegro MCM
.


Milestone 13 – Third MDE Workshop. Demonstrate simulation from layout for MCA applications for inclusion in MDE Release 3.0



Internal Milestones 

Cadence will follow its standard internal development process which will include:

Product requirement specification

Functional specification

Internal reviews and QA

Preliminary documentation.

3.2.1.3  List of Attributes of Each Release

MDE 1.0: None

MDE 2.0:

ABJN – Tuning and Back-annotation of Stretchable Distributed Elements, Simulation from Layout, Adding Probing of Layout.

ABJO – Wire Bond, DRC fence and gates.

ABJP – Analog Artist interface.

MDE 3.0

ABJO – Geometry Extraction

ABJP – Enhance Allegro to edit structures

3.2.1.4  Risk Assessment/Management Plan

Generally the tasks specified in this section are considered to be in the medium risk category. With the exception of tasks ABJD and ABJK, it will be critical for the developer to work closely with the users in defining the proper use model.

3.2.1.5  Staffing

Chris Cheung will be the technical lead for this task.

3.2.1.6  Detailed GANTT Chart (Figure 3-4)
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Figure 3-4.  Physical Design Task Detailed Schedule





3.2.2  HP/EEsof Approach

Physical Design Enhancements



Goal: To enable a designer to perform all required microwave/mm front to back design processes for MCA/MMIC design within a single HP EEsof design environment.

Result: a single use model for schematic entry, simulation, and physical design, tightly integrated to electromagnetic simulation and measurement based model generation systems. 

Leaf-Milestone Link:

Leaf Task Type:



3.2.2.1††Detailed Description of Approach

The HP EEsof physical design tools are already linked into schematic, circuit, and electromagnetic simulation, which provides a strong base for expansion capability.  MAFET will be funding extensions to the design entry and editing features focused for MCA/MMIC design, a graphical cell compiler, geometry extractor, and an interface from layout to 3D solid modeling. HP EEsof will be co-funding concurrent engineering to provide Design Verification, Routing Tools, and extensions to the Geometry Extractor for parasitics.

Base Product/Functional Enhancements (Table 3-9)

	ABLB - Arbitrary Physical Extractor

Goal: To convert interconnection and ground plane patterns from IFF-supported layout formats into simulatable objects for circuit extraction and physical design refinement at the MCA level.

Result:  Capability to bring in geometry from multiple design environments and develop full editable and simulatable designs. 

Leaf-Milestone Link:  Demonstrations at MDE 2.0 and 3.0

Leaf Task Type:

	ABLC - Layout Enhancements

Goal: To improve the layout design productivity by a factor of 10x.

Result:  Designer can make front to back design process decisions from within a single design environment. 

Leaf-Milestone Link: Demonstrations at MDE 2.0 and 3.0

Leaf Task Type:

The primary goal of the layout enhancements is to improve the design productivity by a factor of 10x by enabling the designer to make front to back design process decisions from within a single design environment.



Table 3�9.  Layout Tools - Functional Enhancements

WBS No.�Task Description�Functional Enhancements��ABLB�Arbitrary Physical Extractor�Open architecture links to support physical design importation for simulation purposes��ABLC�Layout Enhancements �Performance improvements, rapid library construction utilities, focused features for MCA/MMIC physical design��

3.2.2.2  Milestone Descriptions

Major Milestones Supported

Milestone 6 – First MDE Workshop. Demonstrate Graphical Cell Compiler

Milestone 7 – Arbitrary Geometry Extractor demonstration

Milestone 9 – Second MDE Workshop. LVS and Assisted Router demonstration



Internal Milestones

Milestone 4 ñ LVS internal design review 

 ñ Arbitrary Geometry Extractor recognition of basic uw structures

Milestone 5 ñ Arbitrary Geometry Extractor internal Phase I design review

Milestone 8 - Review of parasitic routing research for start of internal task



3.2.2.3  List of Attributes of Each Release

MDE 1.0:

ABLB – Arbitrary Physical Extractor, LVS

MDE 2.0:

ABLC – Graphical Cell Compiler, MCA & MMIC Focused Functionality, DRC, Assisted Autorouter

MDE 3.0:

ABLC - Parasitically Constrained Trace Router

3.2.2.4  Risk Assessment/Management Plan

Risk assessment for this area is considered to be medium.  The layout link to 3D solid modeler, Task ABLA is being delayed to allow for commercial drivers in the mechanical CAD industry to offer a more generalized approach.  The arbitrary physical design extractor, Task ABLB has risk in the generality of the input from third party tools which should be covered in the requirements phase.  IFF will be evaluated as one mechanism to mitigate the third party transfer problems.  The last task area are the Layout Enhancements, Task ABLC.  The subtasks in this task area range from low to medium risk, with the most risk being involved in the uw/mm parasitic trace routing.  Since this task is in year three, we will have completed the DRC and had a chance to see some of the University research completed.

3.2.2.5  Staffing

Table 3-10 shows the HP EEsof personnel assigned to and the percentage of time to be devoted to layout enhancement.

TABLE 3-10.  HP EEsof Personnel

Name�MAFET Project Role�% Time��Gary Holmlund�Layout Project Manager�20%��Ann Marie Warner�Arb. Geometry Technical Lead�90%��Jaebum Lee�Layout Technical Engineer�90%��Shing Lee�Layout Technical Engineer�90%��Brett Carber�Layout Technical Engineer�90%��

3.2.2.6  Detailed GANTT Chart (Figure 3-5)
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Figure 3-5.  HP EEsof Layout Enhancement Detailed Schedule



Detailed GANTT Chart (Figure 3-6)
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Figure 3-6.  HP EEsof Layout Enhancement Detailed Schedule



3.3  MDE Simulator Integration (OASIS)

Goals and Results



The goal is to provide a design environment that can support multiple simulators from multiple suppliers so that the designers can choose the best tool for their application. The results will be a set of documented standard procedural interfaces (PI) to ease the integration of simulators with design environments.

Description

The capability to provide efficient simulation, tuning and optimization of designs from within the MAFET Design Environment is critical. It is also important to have access to simulators from multiple suppliers so that designers can choose the best tool for their application. Both objectives require that a standardized tool socket interface be defined. Such a socket (PI) will be comprehensive and thereby enable various classes of simulators (EM, circuit and mixed level) to be integrated such that efficient analysis, tuning and optimization of a design can be performed from both circuit schematic and physical layout editors. This PI will be made available to a standards body.

Integration/Validation

Compact’s Microwave Harmonica Simulator will be used to validate this open architecture interface. Test cases identified by the user companies will be used to demonstrate that Cadence’s layout data can be simulated with Compact’s simulator.

Internal Software Validation

Software validation will be done in accordance with internal QA procedures of EDA companies. EDA companies will develop a suite of validation test cases consisted of existing test cases and input from user companies. Validation plan will be defined after the requirement specification and refine after functional specification. A preliminary validation plan will be available to the Tri-Services three months in advance of feature delivery.

3.3.1	  Cadence Approach

3.3.1.1  Detailed Description of Approach

The OASIS project addresses the need for efficient, interactive access to circuit simulators. OASIS will ultimately permit independent selection of circuit simulator and design environment so that the most suitable tools can be used. In some cases no single simulator meets all needs. In these cases access to multiple simulators is a further benefit.

Today, cross-vendor tool integration typically mask some unique tool features. By allowing the simulator vendor to register capabilities and define UI for them in the design environment, OASIS will permit full access to simulator features in multivendor environments. OASIS will be the integration method for all analog simulators in the Cadence environment, including Cadence's own simulators.

Cadence will submit OASIS as an industry standard for simulator integration. When OASIS is adopted by other CAE vendors, simulator vendors will be able to integrate each simulator once and leverage that effort across multiple environments. The enhancements and tools are described in Table 3�1
1
.

Cadence intends to provide early visibility to the OASIS effort to other vendors outside of the MDE Consortium. Vendors and customers with whom Cadence currently works will provide valuable feedback that will influence the development of OASIS.  While our goal is to use the focused environment of the MDE Consortium for early implementation and validation of the integration socket, other interested vendors will be provided a venue for visibility and feedback. 

Cadence will be making significant improvements to the integration process within OASIS.  During development, Cadence must balance the need for useful feedback (thereby improving the breadth of the standard) against our considerable development efforts.  In order to focus on the development of OASIS, Cadence will not be able to field an excessive amount of feedback and requests for modifications and integration assistance.  This is a very important reason to require that Cadence manage these processes.

AAJW - Netlisting

Goal: Develop the mechanism for producing circuit descriptions in each simulator language.

Result: Develop the mechanism for produce cirucit description in each simulator's language.

Leaf-Milestone Link: Release draft OASIS Interoperatbility Specification by Milestone 4.  Demonstrate third party simulator by milestones 12.

Leaf Task Type:
 
New and innovative product development


AAJX - Simulator Control

Goal: Develop the mechanisms for controllng the simuator and monitoring progress.

Result: Specification and PIs for simulator control.

Leaf-Milestone Link: Release draft OASIS Interoperatbility Specification by Milestone 4.  Demonstrate third party simulator by milestones 12.

Leaf Task Type:
  New and innovative product development


AAJY - Data Access

Goal: To develop the ability for OASIS to recognize and utilize the different data and messages.

Result: Specification and PIs for data access and message handling.

Leaf-Milestone Link: Release draft OASIS Interoperatebility Specification by Milestone 4.  Demonstrate third party simulator by milestones 12.

Leaf Task Type:
 
New and innovative product development


AAJZ - Standards Efforts

Goal: Facilitate deployment of OASIS specification in MAFET and non-MAFET efforts.

Result: Third-party integration and validation of OASIS PIs.

Leaf-Milestone Link: Release draft OASIS Interoperatebility Specification by Milestone 4.  Demonstrate third party simulator by milestones 12.

Leaf Task Type:
 
New and innovative product development




TABLE 3-11.  OASIS TASKS, ENHANCEMENTS AND BENEFITS

WBS No.�Task Description�Enhancements and Benefits��AAJW�Netlisting�Netlister - Develop a generalized netlister that combines the design database with the simulator-specific OASIS data to produce circuit descriptions in each simulator's language using the simulator's set of primitive elements.

Simulator primitive element description -  A standard mechanism for defining the primitive elements a simulator supports.

Primitive Libraries -  A library or libraries containing the combined set of circuit elements. ��AAJX�Simulator 

control�Develop the mechanisms for controlling the simulator and monitoring progress expressed through OASIS procedure calls.  Full control of the engine will be provided through the design environment.

Simulation Types - How each of the many different analysis methods are described to OASIS.

Tuning - Allow the designer to interactively tune, sweep, and optimize any parameter of any element, in addition to global variables like temperature.��AAJY�Data Access�Using Procedural Interfaces, develop the ability for OASIS to recognize and utilize the different data formats from different tools and to handle messages.��AAJZ�Standards 

Efforts�Efforts by Cadence to provide OASIS APIs to standards bodies, provide workshops for OASIS integrators, generate and provide integration documentation, sponsor technology forums.

OASIS Requirement Specification - Detailed document describing the requirements for OASIS, the OASIS components, and types and methods of integration.

Integration Assistance - Third-party integration assistance and validation of OASIS PI's.

Field Solver Integration - Prototype and evaluation of task to integrate EM simulators into environments.��

Our plan to provide early visibility to the OASIS effort is detailed in Table 3-12.

TABLE 3-12.  CADENCE’S ACTIVITIES TO PROVIDE EARLY VISIBILITY TO OASIS EFFORT

Date�Task�Milestone �Participants��3/96�Technology Forum ��Vendors/Users with Proprietary Simulators��4/96 - 7/96�Draft OASIS Interoperability Specification Sections (as available)��Selected MAFET Partners and Other Third Parties��7/96�Draft OASIS Interoperability Specification (The MAFET Design Environment Tool Integration API will be developed, documented and distributed for Feedback)�Milestone 4�MAFET Partners��10/96�Demonstrate 
a prototype tool interface socket
�Milestone 5�MDE Workshop Participants��4/97�Demonstrate MIMIC Simulation from Layout using OASIS�Milestone 7�MAFET Partners��8/97�Technology Forum��Vendors/Users with Proprietary Simulators��11/97�Beta Deliverable to third-parties selected from Connections Partners or Customers (Dependent on 4.5 Release Cycle)��Selected Vendors or Users with Proprietary Simulators��3/98�Publication of OASIS Specification (Tentative Date)��Public ��7/98�Demonstrate 3rd-party simulator using OASIS�Milestone 12�MAFET Partners��10/98�Demonstrate simulation from layout with MCA�Milestone 13�MAFET Partners��

We plan to sponsor two Technology Forums for vendors and customers with proprietary simulators.  At the first forum, Cadence will provide a strawman of our plans for OASIS and identify jointly with these partners the key issues that this type of socket must address.  At the second Technology Forum, we will demonstrate OASIS and provide documentation on the effort.

Selected users with internal proprietary simulators and EDA vendors will be provided the opportunity to utilize OASIS as it evolves and prior to the public release of the OASIS standards.  This opportunity may be phased over time to control the process.  This early adoption, outside of the MAFET program, will follow the same guidelines as currently exists in our Connections Program and will have a charge to the integrator to cover costs for assisting the integrator with the process.  The following will be provided as part of this:

The OASIS Integrator's Guide.

A Reference Manual

Some degree of e-mail/phone support to get started

Integration Example

Required Libraries - (Sun SPARCstation,  HP 9000/700, IBM RS6000) 

We will evaluate our ability to demonstrate to the MAFET team third-party use of OASIS as we continue to these efforts.  We are confident that adoption of OASIS by a large number of simulators will provide a strong commercial impetus to environment vendors because 1) Customers want efficient access to multiple simulators via OASIS for their existing environment, and 2)  Customers want to use OASIS for their internal simulators.

Technical Partners

Under MAFET, Cadence release the draft specification at Milestone 4 and will work with HPEEsof, Compact and other MAFET partners to identify modifications, enhancements and improvements to the Draft  Specification.

Trade Studies

Currently there is no such capability existed within the microwave design environment.

3.3.1.2  Milestone Descriptions

Major Milestones Supported

Milestone 4 – Release design environment interoperability specifications

Milestone 5 – First MDE Workshop
. 
 
Demonstrate 
a prototype tool interface socket
.

Milestone 12 – Demonstrate in prototype form 3rd party simulator running in MDE environment using OASIS.



Internal Milestones

The standard development process for Cadence is to monitor project progress by tracking the following steps:

Requirement specification

Functional specification

Internal demonstration and QA

Preliminary documentation

3.3.1.3  List of Attributes of Each Release

MDE 1.0:

Distribute Design Environment Tool Integration API

Demonstrate a prototype of the tool interface socket and simulation from layout for MMIC applications

MDE 2.0: None

MDE 3.0:

Demonstrate the ability to simulate from layout for MMIC applications as well as the integration of a 3rd party simulator into one environment using the MDE tool integration API

3.3.1.4  Risk Assessment/Management Plan

A concern expressed by others is that the present MDE program tasks do not adequately address implementation the OASIS goals.  As described in section 3.3.1.1, Cadence is engaging in and has plan for OASIS activities, both within and outside of the MDE activities.  These activities will enhance the possibility of OASIS’s adaptation by other users and for OASIS to become a useful standard.

There is also the risk of turning the OASIS effort into a standard by committee approach which becomes bogged down in attempting to be “everything to everyone” or attempting to educate others whose experience in simulator integration may be less extensive. Cadence, aware of these historical problems with standards efforts, plans to use our extensive experience in standards efforts to develop the draft specification. Where applicable we will engage 1:1 with other vendors prior to the release of that draft. Feedback from our draft specification will be carefully reviewed, considered and prioritized. Follow-up with third-parties will be done as necessary to ensure the value of the OASIS PI’s.

3.3.1.5  Staffing

Tina Najibi and Walter Ghijsen will be the technical leads for Cadence’s OASIS project.

3.3.1.6  De
tailed GANTT Chart (Figure 3-7)
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Figure 3-7.  Open Architecture Schedule



3.3.2  Compact Approach

3.3.2.1††Detailed description of approach 

AAKA - Definition of MAFET Environment

Goal: Contribute to specifications defining the MAFET Environment

Result: Review / input to OASIS specifications

Leaf-Milestone Link: Specifications delivered at milestone 4

Leaf Task Type: Specification

Compact Software will, in conjunction with other MAFET Consortium partners, review and provide input to the OASIS specifications  The OASIS document will specify the means for communication of simulation data and control messages between design environments and design tools.  Such a capability will enable more rapid tuning and optimization of circuit performance from a design environment.

AAKB - Integration of Software

Goal: Develop OASIS plug from Microwave Harmonica

Result: Validate OASIS plug / socket from simulator

Leaf-Milestone Link: Final demonstration of OASIS at milestone 12

Leaf Task Type: New approach (currently a command mode simulator-framework connection exists)

Compact Software will develop the integration software to connect its Microwave Harmonica nonlinear simulation tool into the Cadence Design Environment via the OASIS API socket; this will be achieved in accordance with the OASIS specification by Cadence.  Table 3-12 illustrates the data which will be exchanged through the OASIS API socket.

Table 3-12.  Compact Software CAD Tool for Validation of OASIS Socket

Tool Functionality�Compact Tool�Data Exchanged��Nonlinear circuit analysis�Microwave Harmonica�Circuit netlist, circuit simulation results, control and messaging data��Base Product/Functional Enhancements (Table 3-13)

Table 3-13.  MAFET Design Environment Enhancements

WBS No.�Task Description�Functional Enhancements�Validation Vehicle��AAKA�Definition of MAFET Environment�Review of MAFET OASIS Specifications�OASIS specification work validated in Task AAKB��AAKB�Integration of Software�Provision of OASIS Socket in Microwave Harmonica�User-company supplied MMIC design��

Technical Partners

Our partners in this work will be Cadence. Cadence will provide the starting document for Consortium development of the OASIS specification. In addition, Cadence will develop the first implementation of the OASIS API in a design environment while Compact Software will develop the first connection of this API in a microwave circuit simulation tool. The result of the task AAKB labeled as ìIntegration of Softwareî is a fully validated plug/socket connection for a microwave circuit simulator into an OASIS-compliant microwave design environment.

3.3.2.2††Milestone Descriptions

Major Milestones Supported

Milestone 4 ñ OASIS specification will be reviewed in time for its release by Cadence.

Milestone 12 ñ Microwave Harmonica connection to OASIS socket will be demonstrated.

Internal Milestones

Month 24 ñ Preliminary demonstration of OASIS connection in Microwave Harmonica

3.3.2.3††List of Attributes of Each Release

MDE 1.0:  None

MDE 2.0:  None

MDE 3.0:  OASIS enhancement to Microwave Harmonica

3.3.2.4††Risk Assessment/Management Plan

The technical risk of development of the actual OASIS compliant code within Microwave Harmonica will be evaluated upon successful completion of the OASIS specification cycle. Upon completion of this specification, the schedule risk of development of OASIS code within Microwave Harmonica will be evaluated and the scope addressed accordingly.  The OASIS specification document will need to be an open document in order for Compact Software to contribute to its contents.



Table 3-14.  Risk Table for the MAFET Environment Tasks

Task No.�Risk Level�Comment��AAKA: Definition of OASIS�TBD Risk�Document needs to be an open document in order for Compact Software to contribute to its contents.��AAKB: Development of Integration Software for CSI Tool�Schedule Risk: TBD.  Technical Risk: TBD�Upon completion of the OASIS specification, the schedule risk and technical risk can be properly evaluated.��



3.3.2.5††Staffing

Table 3-15 lists the key personnel involved in the MAFET design environment effort at Compact Software.

Table 3-15.  Key Personnel Summary - Compact Software

Name�MAFET Project�Role�Time (%)��Jason Gerber�Nonlinear circuit simulation�10��Anoop Srivastava�Design environment�25��TBD�Senior Software Engineer�75��TBD�Parser Software Engineer�25��TBD�Schematic/Layout Engineer�25��

3.3.2.6††Detailed GANTT Chart

Figure 3-8 describes the development schedule through to alpha code, as anticipated for the MAFET OASIS integration software tasks (Task AAKB).

Task AAKB contains a gate mid-way through the code development of the OASIS compliant code for Microwave Harmonica whereupon a demonstration will be conducted.
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Figure 3-8.  Open Architecture and OASIS Integration Software Tasks Development Schedule

�

3.4  Foundry Design Data Accessibility

3.4.1  Raytheon Task - Develop Product Definition Database (AIFC)

Task Description



Raytheon will develop a product definition database (PDD) to provide online access to technical information on Raytheon’s products. The database will consist of a collection of attributes and graphical objects. The task is a continuation of an existing Raytheon in-house task and will be done on cost share funds.



Task Gate(s)



Raytheon will provide a demonstration of the PDD in July of 1996.



Task Duration



Through July of 1996.



3.4.2  TI Task - Foundry Design Data Definition / Design Guide

Task Description



As of this writing final sub-contract negotiations are underway with M/A-Com, which include a task to provide standard data and data interface requirements for foundry design rules, library information  and model parameters.  This will provide a tool-independent means of utilizing the information  developed by foundries.  This set of information  definition will be added to the requirements specification when developed.  More detail, including schedules, risk assessment, etc., will be added to this program plan when the subcontract is finalized.

In addition, please see section 2.2.1 under “AIGC - Interim Process Improvements at TI” for a discussion of the on-line Foundry Services Design Guide for the TI GaAs foundry.



3.5   Design Environment (MDE) Baselining & Benchmarking

Unlike the user benchmarking activity described in task 2.4, this activity will be performed by the EDA vendors as a way to verify point tool performance and  capability (milestones 7 and 11).  This effort is similar to alpha testing by the vendors, while the effort described in task  2.4 correspond to beta testing by an independent party.  Consequently, the baselining and benchmarking activity of this task is focused on a series of tests which are more focused on particular tools developed as part of task 3.



Specifically, the baselining and benchmarking activity for the Design Environment area will address the following testing and provide metrics with which to measure the capability being tested:



Layout and schematic tool interoperability (ability for two like tools from different vendors to read and write the same design data without user modification or involvement)

Verification of plug and socket OASIS environment connection to simulators

Tool and design environment connectivity to foundry data format

Reduced cost and effort associated with library generation, population and maintenance

Simulation from layout

Layout according to manufacturing yield guidelines

Increased efficiency of layout design manipulation

Efficient linkage between the design environments and "back-end" tools





3.5.1  Design and Simulation Exchange (IFF)

3.5.1.1  HP Approach

At a minimum, one MMIC and one MCA test case will be made available from each of the user companies in the Consortium (Hughes, Raytheon, TI, and TRW) for validation of successful bi-directional data interchange between HP/EEsof and Cadence Allegro using the IFF format.

As a standard part of the HP EEsof QA process we will test the software on real world problems. HP EEsof has a suite of validation test cases, and we will solicit MAFET test cases as well. Beta quality code will be released for customer validation.



3.5.2  Layout Tools Enhancements 

3.5.2.1  Cadence Approach

The following demonstrations will be made to permit progress evaluation, robust-quality beta code will be delivered to user partners later:

Machine outputs for wire-bond connections from chips to substrates

Layout partitioning of MCAs by signal type

Improved MCA layout productivity for microwave products

Extraction and simulation from Allegro layout

Enhancements to IC simulation from layout

Details of the test cases and data will be defined in the functional specification of each feature to be developed. 

3.5.2.2  HP Approach

As a standard part of the HP EEsof QA process we will test the software on real world problems. HP EEsof has a suite of validation test cases, and we will solicit MAFET test cases as well. Beta quality code will be released for customer validation.

3.5.3  MDE Simulator Integration (OASIS)

3.5.3.1  Cadence Approach

The following demonstrations will be made to permit progress evaluation, robust-quality beta code will be delivered to user partners later
:


Preliminary demonstration of OASIS with Microwave Harmonica

Final demonstration of OASIS with Microwave Harmonica.

3.5.3.2  Compact Approach

The routine Compact Software in-house test procedures will be employed in order to ensure the developed software code meets the required level of functionality. During development, a series of test cases will be developed which will be used to measure the completeness of the OASIS API connection to our simulation tools. Specifically, a series of validation test cases will be developed to evaluate the following: (1) the robustness of the simulation data transfer via the OASIS API socket; (2) the robustness of the circuit netlist data transfer via the OASIS API socket, and (3) the robustness of the control data transfer via the OASIS API socket. These suites of test cases will be added to the normal test cases in use at Compact Software for Microwave Harmonica.

3.5.3.3  HP Approach

As a standard part of the HP EEsof QA process we will test the software on real world problems. HP EEsof has a suite of validation test cases, and we will solicit MAFET test cases as well. Beta quality code will be released for customer validation.





