1.0	Introduction


The MAFET (Microwave/Analog Front End Technology) program focuses on the development of the technologies and capabilities needed to produce the RF systems and system upgrades of the future that are affordable; are highly portable; gather, process, and transmit information quickly, accurately and reliably; and provide U.S. leadership in the world microwave and millimeter wave market. The overall MAFET program has four objectives: 


To drive down system front-end costs.


To increase system front end capabilities.


To enhance system portability.


To upgrade reliability and reduce life cycle costs.


Thrust 1 of MAFET, which is the subject of this program plan, will help accomplish these objectives by providing dramatic improvements in the design tools and processes used by Microwave and Millimeter wave MMIC (Monolithic Microwave Integrated Circuit) and MCA (Multichip Assembly) design teams. It will address improvements in design process and CAE tools for rapid and efficient design and design assessment/validation, including the ability to take factory/foundry capability into account during the design process. Collectively, the Thrust 1 developments are known as the MAFET Design Environment (MDE). The MDE will consist of enhancements and new developments by the leading CAE tool suppliers to address the MAFET objectives, with tight coupling to the Microwave/Millimeter Wave industry and processes to ensure end-user requirements are addressed. The resulting capabilities will become part of the commercial product lines of these leading suppliers and will therefore be sustained after the MAFET program ends.


The purpose of this Program Plan is to provide a management tool for MAFET, Thrust 1. The plan will allow the MAFET Consortium Management Committee (CMC), a body with a representative from each of the user companies and CAE development companies in the Consortium, to effectively monitor and guide the effort to develop requirements, develop MAFET Design Environment capabilities that comply with the requirements, and to quantitatively validate the results.


To accomplish the MAFET objectives, it will be necessary for Thrust 1 of the MAFET program to:


Achieve a major reduction in the cost of and time for designing microwave/millimeter wave monolithic integrated circuits (MMICs), other components, interconnections, subsystems, and systems.


Continuously improve the tools established under the MIMIC program, HDMP Support Technology program, and others.


Foster increased circuit functionality within a given MMIC chip area by providing much better design and simulation tools to enable further circuit compaction.


The above goals flow down further into a goal to reduce RF multichip assembly (MCA) module development cost and cycle time by a factor of 3. Today the design process requires about 20 man-years of effort and over 3 years calendar time to complete, on average. The process is quite empirical and typically requires four or more major design, build, and test passes. Achievement of cycle time and cost reduction objectives requires process, tool, and model enhancements that focus on reducing the number of design passes to two, reducing the time per pass to less than 6 months, and simultaneously reducing the size of the design team.


MMIC-based MCAs are fostering an expanded foundry business model, one where MMIC and MCA foundries are separate from the MMIC, MCA and system designers. In this business model, it becomes even more critical to be able to accurately and efficiently exchange design information between the business partners. The need is recognized and will be addressed by focusing on the designer to foundry exchange of design information, and the method by which MMIC foundries provide models of standard parts or devices to the designer.


The number of cycles, time per cycle, and foundry business model objectives can be achieved by addressing a number of subobjectives.


The number of cycles can be reduced by providing:


more accurate analysis through the availability of accurate models,


more complete analysis of MCA design parameters by applying faster simulation tools,


a behavioral modeling capability to support earlier, system-level design space exploration (virtual prototyping).


more complete EM analysis of MCA and MMIC designs via faster EM simulation tools.


(unfunded option) support for concurrent engineering with thermal, mechanical, producibility (statistical manufacturing guidelines) and cost analysis.


The time per design cycle can be reduced by providing:


a simulation from layout capability to support tighter design optimization loops,


better integration of design tools to allow more performance parameter coverage by models and tools.


a definition and implementation of data formats and sockets for portability of design files among different design tools.


Finally, the MCA and MMIC foundry business model will be supported by providing:


a standard, simulator independent, model specification format for MMICs and devices,


a standard, [2D] layout and schematic editor interchange format that will allow designs developed on one tool set to be transported to another, 


(unfunded option) a standard behavior modeling language to represent larger MMICs and MCA functionality,


(unfunded option) a 3D and package description interchange format enhancement


(unfunded option) a standard library format for all the information needed to represent a foundry or off-the-shelf part from an MCA, MCA substrate, or MMIC producer (that will support design re-use also).


The overall solution the MAFET Design Environment (MDE) consortium will use to meet these objectives is to develop new tools or enhance existing ones that solve the objectives listed above. The new toolset will eventually be made available in a sustainable, commercial market. In some cases, multiple suppliers for a given capability will be encouraged to foster competitiveness and continued enhancement in a sustainable market. A documented process that roughly defines the appropriate application of the tools will also be developed.


To create this solution, the MDE consortium categorizes the work into the following six major areas:


Process Development, User Requirements and Benchmarking


Design Environment


Circuit/Behavioral Simulation


Electromagnetic (EM) Simulators


Models, Libraries and Modeling Tools


Commercialization of the new and enhanced EDA tools


This program plan covers each area in detail.


It is also the intent of t
