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Agenda 

 Customer successes 

 Expedition Enterprise  

engineering desktop 

 Engineering design challenges 
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Product  

di f ferent iat ion  

The Electronics Business Drivers  

Faster  t ime 

to  market  

Cost  

reduct ion  

The Electronics Business Drivers 
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Engineering Design Challenges 

 Collaboration 

— With other PCB engineers (for concurrent engineering) 

— With layout designers (communicating design intent) 

— With RF engineers (for integrated systems) 

— With the enterprise (for component selection) 

— With FPGA & software engineers (for efficient  
co-design) 

 Validating design functionality 

— Design for performance 

— Not enough time find models and simulate 

 Creating & leveraging design IP 

 Flow integration & data management 
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Compromised Collaboration 

Time Consumed  

Collaborating 
Common Barriers to Effective 

Collaboration 

Lack of shared
knowledge

Ambiguous
communications

Inefficient data
transfer

Geography/time
zones/shifts

Implementation of
recommendations

Validation & signoff

Change control

Source: Mentor Graphics Customer Survey – Nov 2009 
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PCB Design Trends 1996-2011 

* Data based on Technology Leadership Awards entry averages 

Design Trend 15 years ago 10 years ago 2011 

Min trace/spacing (th) 6.5/6.5 5/5 4/4 

Total metal layers 8 10 14 

Total area (in2) 101 76 81 

# Nets 1465 1544 2832 

# Pin-to-pin connections 5190 7661 13573 

# Components  649 1120 3518 

# Component pins 4214 5790 13314 

Average leads / part 18 5 4 

Average leads / in2   89 387 
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The Engineer’s Desktop 

 Improve productivity by eliminating bottlenecks 

— Quickly capture the design intent 

— Integrate design & analysis applications 

 Maintain design integrity 

— Minimize data transfers/partitions 

— Need system integration to communicate across boundaries 

— Easily create virtual prototypes 

 Manage organizational diversity 

— Specialization based on  
organization size 

— Increased size requires  
higher team collaboration 
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Expedition Enterprise  
Engineering Desktop 

Enabling technologies 

 Concurrent design & constraint entry 

 Informal & managed reuse 

 FPGA / PCB co-design 

 Integrated A/D/RF co-design 

 Fast, accurate SI, PI, EMI analysis 

 Integrated mixed-signal simulation 

 

Benefits 

 Reduced design time 

 Optimize performance vs. cost 

 Improve quality & reliability 

 Eliminate prototypes & re-spins  
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Concurrent Design & Constraint Entry 

 Concurrent design entry 

— By block or by schematic sheet  

– Edited sheets opened in read-only mode 

– Read-only user requests editing user to 
release edit rights 

 Constraints definition at any point in 
the design flow 

— Each user opens the CES data and edits  
the constraints 

— Dynamic real-time updates 

— All edits seen immediately by all users 

 

 

 

User A Edits Cell 

User B Cell Locked 
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Interconnect Table Definition 

 Fast, concise spreadsheet method 
to create design connectivity 

 Connectivity-driven design 

 Mix of graphics & tables  

 Removes the need for multiple 
fractured symbols                                
(FPGA / ASIC) 
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Multi-Board Design 

 Design multiple boards in single project 

 Define system-level constraints 

 Create single layout (with multiple boards) for multi-board 
placement optimization 

 Multi-board signal integrity analysis 

 Xtreme-enabled for simultaneous design 

•Project 

•Board1 

•Board2 

•Board3 

Board1 Board2 

Board3 

Step #1 

Board1 

Board2 

Board3 

Step #2 
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Design Reuse 

 Informal reuse 

— Simple copy/paste selected design objects 

— In schematic or layout 

 Formal reuse block 

— Schematic-driven design with  
validated function 

— Available for use by projects in a 
protected form 

— Enterprise library 

– Parametric search  &  global distribution  

– Reuse block lifecycle management 

– “Where used” list to identify usage 
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FPGA / PCB Collaboration  

 Automatically optimize 
connectivity in layout to 
minimize trace length and 
crossovers 

 Provides multi-FPGA PCB 
optimization  

 Automates the FPGA vendor 
rules for pin assignment 
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PCB  

Library 

PCB Design  

Database 

RF 

Library 

RF Design 

Database 

Integrated RF Design 

Agilent & AWR RF  

design & simulation 

Expedition RF/A/D  

schematic & layout 

Dynamic 

integration 

Dynamic 
integration 

Synchronized 
libraries 
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Signal Integrity Analysis 

 Wizard-based DDRx timing and signal verification 

 Traditional signal integrity 

— Impedance planning / stack-up design 

— Crosstalk analysis 

— Pre-route and post-route analysis 

 Multi-gigabit channel analysis 

— Advanced via modeling 

— S-parameter and SPICE modeling 

— Multi-gigabit loss characterization 

— Worst-case, statistical, and fast  
time domain simulation 

— Bit error rate (BER) prediction 

 

 

 

— Non-monotonicity 

— Overshoot / ringback 

— Timing 
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 DC drop analysis  

— Identify excessive voltage drop and 
high current densities 

— Determine if there is enough copper 
& stitching vias 

— Batch analysis of all power nets 

Power Integrity Analysis 

 AC power plane analysis 

— Optimize capacitor  
selection and mounting 

— Verify power supply  
impedance at IC power pins 

— Analyze voltage ripple  
on power nets 
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EMI Validation 

 Rules-based EMC verification 

— Finds problems before building 
prototypes 

— Avoid costly chamber time  

— Reduce time spent on 3D simulations 

 Includes 25 EMI and SI rules  

 User customizable design rules 

— Automate engineering best practices 

— Provide feedback on resolving 
violations 

 Flow integration 

— Electrical nets, models, net classes 
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Mixed Signal Simulation 

 Native to core schematic 
capture environment 

 Easy to use simulation setup & 
results viewing 

 Single development 
environment 

 Single library for PCB  
and simulation 

 Scalable simulation solution 
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System Integration 

 Tight integration for concurrency 

 Integration with… 

— Schematic 

— Constraints 

— Analysis 

— FPGA co-design 

— Documentation 

— Manufacturing prep 

— Collaboration 
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Accelerate Time to Market 

άTime-to-marketέ is not just a 
buzzword; it's our daily  business & 
reality.  Being productive in the 
development process is an important 
issue. Concurrent engineering and 
design is important. With the adoption 
of Expedition Enterprise flow, we see 
ability to shorten design phase because 
we can work in parallel.έ  
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Design for Performance 

, we Expedition Enterprise flowñUsing the 

 analyze what needed to be were able to 

, speed constraintswith high done 

understand the final product and what it 

needed to look like, and apply the tools to 

.ò  deliver a reliable board 

 

ñOur design had 4 large FPGAs.  With I/O 

optimize our Designer we were able to 

éòlayout in time 
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Engineering Desktop Value 

Reduce design time 

Optimize performance 
vs. cost 

Improve quality & 
reliability 

Eliminate prototypes & 
re-spins 
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Engineering Desktop Webinar Series 

 Improving Team Efficiency 
With An Integrated 
Engineering Desktop 
Environment 

 Enabling Collaboration Within 
The Engineering Team 

 Facilitating Virtual Prototyping 
During the Engineering 
Process  

 Optimizing Electronics Systems 
Using FPGA/PCB Co-Design 

 Using a Constraint-Driven 
Approach to Achieve PCB 
System Performance Goals 
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