KEYNOTE:

Challenges for Designer in Uncertain Times

9:00am – 10:00am
Happy Holden | Program Director | Mentor Graphics
To say that we are in ‘uncertain times’ is an understatement.  But we have a couple of things going for us PCB designers; electronics continues to innovate and solve problems-at a lower cost- and companies need to create new products to pull them out of this recession!  The question is, “Will you be part of that solution?”  Three business fundamentals drive most management and here are some of my ideas on how you can contribute to:

·         Facilitating lower PWB costs

·         Improving performance and suggesting innovations

·         Reducing schedules and providing “right-the-first-time” layouts

1. To lower PWB costs are 3 ideas for low layer count boards and 2 for high layer count boards.  These fall into the arenas of DFM, newer materials, panelization and BGA breakout.

2. Improving performance is a large topic.  But a critical area is high-frequency electrical performance for the board in both signals and plane PDN.  I would like to describe some of the work we have done in Mentor to help customers improve SI and PI.  Other new trends are incremental design/validation methodologies and the improved use of constraint-AutoRouting, as well as re-use of circuits and DFT.
3.  Last, to reduce schedules in one of "Push Left", "Do it right the first time" and distribute more activities in parallel.
 

In conclusions, no one will provide for your success.  It is your responsibility to take it upon yourself to get the education and experience.  I have some experience in this and offer six (6) places to go on the Internet to get additional education.

PCB TRACK:

DxDesigner Joins the Big Leagues 

(Configuring DxDesigner in the EE2007 Flow in a Truly Enterprise Fashion)
10:00am – 11:00am

Russ Brown | Engineer | Northrop Grumman

A PCB AutoRouting Methodology for Dense Boards that Contain High-Speed Constraints

11:00am – 12:00pm
Mitra Geeban | Applications Engineer | Mentor Graphics
Ralph Palmer | Applications Engineer Manager | Mentor Graphics
This presentation will cover how to setup the constraint editor system (CES) to drive the Expedition AutoRouter for dense boards that have high speed constraints.   Some of the AutoRouter pass algorithms will be explained, as well as the order (scheme) of the passes.

A True Co-Design Flow for RF/Microwave PCBA True Co-Design Flow For RF/Microwave PCB

1:00pm – 2:00pm
Dr. Michael Heimlich | Director of Microwave Office and AWR SI Marketing | AWR Corporation
RF and PCB have been quietly merging for years as RF layer and component count have increased and PCB frequency or clock-rate has been increasing.  Traditional file-based translation solutions to co-design have fallen well short of concurrency and, in many cases, have actually detracted from it.  The key shortcomings, among many, in these flows, have been the need to have a duplicate, out-of-process library in both tools and that even with such a library, there is no automated access to microwave EM analysis and circuit simulation from the PCB tool and no automated access to PCB data management and DFM/DRC from the RF microwave tool.  Even where these flows have been instituted, implementation takes upwards of 1 man-year just for library work and yields tool-dependencies which break the flow with nearly every release.  This paper will review historical approachs and identify the major issues for why they have failed to deliver co-design concurrency.

The flow presented here has been designed to remove these key impediments to concurrent co-design which will be discussed in depth.  Rather than a file-based mechanism, the integration is built at the database level using a model akin to web servers and browsers.  Such an implementation removes the tool dependencies yet provides for a messaging-data model which limits tool ambiguity and ensures designer intent yet allows flexibility in the breadth of features expressed by both sending and receiving tool suites.

The flow’s primary requirements and benefits, as identified by the historical analysis, are library creation, access to RF parameter-based simulation from the PCB tool.  Secondarily, the ability to concurrently run PCB real-time DRC and perform RF EM analysis and circuit simulation also is a large contributer to co-design.  All of these requirements are discussed and shown to be implemented as part of this flow with a discussion on how they are realized with the messaging-data model and how they are accessed by the user(s) in the flow.

Case Study:  HDI Stackups & Routing with Microvias
2:00pm – 3:00pm

Steve Calder | Electrical PCB Engineer | Northrop Grumman
In recent years, double sided board circuit density, increased functionality and performance of high speed digital products have driven printed circuit boards (PCBs) to higher complexity.  To reverse the trend of increased PCB layer counts and cost, high density interconnect (HDI) with microvias has been researched and utilized.  Microvia rules and stackups have been developed with consultation with our PCB fabricators, Mentor Graphics (Happy Holden & Charles Pfeil), and an external routing company, Utilitek Systems.  The rules and stackup are chosen carefully to allow reliable fabrication of the PCB.  Component placement and routing techniques on efficient breakout of BGAs have been developed.  Existing dense BGA, high speed, double sided boards were chosen and after rerouting using an HDI stackup with microvias there are significant reductions in layer count.

Lessons learned during this project document how to maximize layer count reductions when using microvias in routing of a dense BGA, high speed, double sided board.  The advantages of using microvias to create high density routing include technology enablers, such as the ability to use and easily route smaller pitch BGAs and the facility to route many high speed nets with little or no via stub, and reductions in PCB laminate material, cost, thickness and weight.  Reduction from 30 to 18 layers yields over 40% reduction in both PCB thickness and weight.  These significant decreases, in addition to increased circuit density and performance, can be very valuable to many high density design products.

HIGH-SPEED TRACK 

Principles of Power integrity in System Designs
10:00am – 11:00am

Zhen Mu | Product Marketing Manager | Mentor Graphics

To achieve the design goal in low voltage systems, it has been discussed that three important aspects of Power Integrity (PI) need to be considered: sufficiency, efficiency, and stability. Advanced modeling and analysis methodologies are therefore required to implement such considerations in real designs.

This paper presents how power delivery system (PDS) should be designed, modeled, analyzed, and verified using field solver enabled methodologies. It demonstrates a design and simulation flow for power delivery network to effectively respond to IC current request and to control power noise impact on signal quality. With the presented flow, designers are able to identify and correct power delivery problems by modifying board designs to achieve sufficient, efficient, and stable power supply of a system.

Xilinx Virtex-5 Rocket I/O Lab/Sim Correlation with HyperLynx BoardSim

11:00am – 12:00pm

Howard Ireland | Staff I/O Specialist | Xilinx
Many designs today employ the use of high speed serial transceivers.  It is imperative for the designer to be able to predict the performance of a system using high speed serial channels and identify any potential issues prior to implementation.  Recent advances in simulation tools and models can provide very good correlation between actual hardware and simulation.  A high degree of correlation allows the designer to be confident that his simulation environment will accurately predict hardware performance.  This paper gives a real world example of the correlation between a serial channel utilizing a Xilinx Virtex-5 high speed transceiver and the Mentor Graphics HyperLynx/Eldo simulation environment. 

S-Parameters in Signal Integrity Simulation

1:00pm – 2:00pm

Rula Bakleh | Signal Integrity Engineer | L-3 Communications 

Ted Lin | Applications Engineer | Mentor Graphics
The usage of S-Parameters (Scattering Parameters) in RF and Microwave designs where signal power and energy considerations are more easily quantified than currents and voltages has long been widely adopted. However, for high speed digital design engineers, using S-Parameters in signal integrity simulations is still a relatively new subject comparing with the traditional SPICE and IBIS level simulations.  

In this paper, we will introduce the concept of using S-Parameter models in Signal Integrity Simulation as well as interpreting and understanding the S-Parameter charts. We will explore the advantages of using S-Parameters in connectors, cables, and transmission line models with design test cases to illustrate how digital designers may use this technique to quickly and accurately establish design constraints and validate system-level Ghz designs. 

Understanding and using S-Parameters in Signal Integrity Simulation is a critical skill for all digital hardware engineers who are designing Ghz transmission protocols such as XAUI, XFI, OC48, OC192, SATA, PCIExpress, Fiber Channel, and DDR3 circuits. HyperLynx Signal Integrity Software will be used to demonstrate the test cases.

Understanding Power Distribution Design Using Hyperlynx® 8.0 PI

2:00pm – 3:00pm

Alex Golian | Engineer | Northrop Grumman
 

FPGA/PCB TRACK

Manufacturing Compliance:  It’s YOUR Job!

10:00am – 11:00am
Happy Holden | Program Director | Mentor Graphics
In today’s tense economic environment, companies that have not outsourced their PCB design do value their designers as an integral project team member. As “first to market”, “quality first”, and other positive expressions and acronyms permeate your office, how can you, as a PCB designer, personally help your company’s short-term survival and long-term growth? One opportunity is by using manufacturing analysis tools frequently throughout the PCB design process to identify fabrication and assembly problems (especially after an ECO is introduced into the design). Eliminating these manufacturing problems as they are found will significantly improve your chances of shipping out the PCB design on or ahead of a project’s schedule, as well as minimize initial in-house inspection of your build package at the fabrication and assembly houses. 

Lab Rehab.  Reducing Schedules by Restoring an Efficient Balance Between Simulation and Validation

11:00am – 12:00pm

Bob Oden | Senior Applications Engineer | Mentor Graphics

A growing number of companies that develop FPGAs are discovering the hard way that the tried and true “blow-and-go” methodology is a habit which can rapidly blow the schedule.  Lab validation is a critical component of FPGA development.  However, over-reliance on this verification style becomes counterproductive.  This fact becomes increasingly clear as FPGAs increase in size and complexity.  The solution to this problem lies in finding the right balance between simulation and lab validation.  

This presentation will help FPGA designers and managers determine the right balance between simulation and validation for their design size and complexity.  Questions that will be answered include: “What should be simulated?”, “When is the design ready for promotion into the lab?”, “What simulation methodologies and technologies can be easily integrated into an existing flow?”, “How can this approach be efficiently planned and tracked?”  Regularly reviewing these questions will help FPGA engineers and managers ensure their process and therefore schedules are optimal and achievable. 

Techniques to Minimize the Impact of FPGA Life Cycle Management

1:00pm – 2:00pm

Dominic Lucido | Senior Applications Engineer | Mentor Graphics

Utilizing various techniques to minimize long-term lifecycle effects associated with RTL generated using EDA tools.  This presentation will show a smooth transition to restore & re-create archived RTL code.

 

