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Topic 
• Design Challenges 
• Developing New Design Faster and More Stable 
• Constraints Driven ( PCB Transmission Line Effects ) 



Design Challenges 
  

• Does it work ? 
• Does it work well ? 
• Is it stable ?  

Make circuit design in your system 

• Prepare equipment 
• Connect to the system and make sure. 
• Does it work ? 
• Does it work well ? 
• Is it stable ?  

Make a Prototype in the laboratory 

Step 1 : 

Step 2 : 



Traditional Design Process 
• Schematic drawing in your design system 
• Make prototype  
• Measurement in the laboratory 
• Repeatedly try and error 

 

What? 
How ? 
When ?  
Cost ? 



A Virtual Laboratory – OrCAD PSpice 
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Shorting Design Process 
• Schematic drawing 
• Simulate and confirm results 
• Make PCB layout 

 

Manufacture 
Q.C. 



A Quality Analysis Laboratory  
• Mass Production Issues 

– Complexity 
– Stability 
– Components Specifications 
– Cost 



Features of PSpice AD Simulator 

• Analog simulation 
– DC , AC and Transient Analysis 
– Noise ,FFT… 

• Digital simulation 
– Limitation Analysis 
– Transient Analysis 

 
 

• Parametric Analysis 
• Monte Carlo Analysis 
• Worst-Case Analysis 
• Temperature Analysis 

 

Mass Production 

Basic Application 



OrCAD PSpice 
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Embedded SystemC in PSpice Model  

Analog I/O 

Digital I/O 

Custom I/O 

 C Code  

PSpice Model 
*.DLL 

CLK 

*.DLL Compile 

1. Build your functions by C language. 
2. Compile and Generate DLL file. 
3. Link signal nodes between DLL  
    with spice model.   

C Compiler  



Advanced Analysis Option 
• Sensitivity 

– Sensitivity identifies which components have parameters critical to the 
measurement goals of your circuit design. 
 

• Optimizer 
– Optimizer is a design tool for optimizing analog circuits and their behavior. It helps 

you modify and optimize analog designs to meet your performance goals. 
 

• Monte Carlo 
– Monte Carlo predicts the behavior of a circuit statistically when part values are 

varied within their tolerance range. Monte Carlo also calculates yield, which can be 
used for mass manufacturing predictions. 
 

• Smoke 
– Smoke warns of component stress due to power dissipation,increase in junction 

temperature, secondary breakdowns, or violations of voltage／current limits. Over 
time, these stressed components could cause circuit failure. 

 



Sensitivity Analysis ( A/A Option ) 

Sensitivity Parameters table prior to the first run 

Sensitivity Specifications table before a project is set up and run 



• Sensitivity Result 

The measurement’s worst-case minimum and maximum values 

Parameter values that correspond to measurement min and max values 

Sensitivity Analysis ( A/A Option ) 



Optimizer Analysis ( A/A Option ) 
 

Assume your  spec.  

Component  Value Range define  



Optimizer Analysis ( A/A Option ) 
 
• Optimizer Result 

 



Smoke Analysis ( A/A Option ) 
Standard derating factors used in the calculations 



Monte Carol Analysis ( A/A Option ) 

Check for acceptable values 
compared to design specs 



Advance Application 
 
• Simplify Design  
• Modularized Design 
• Mechatronics Integration Design 



Simplify Design  
• Create PSpice Netlist = Generate a system model 

 

1. Generate a system model ( PSpice Netlist ) 
2. We can get same results by simplified changes 



Modularization 

OrCAD PSpice 
Simulation 

A Few Chips 
 Design 

Complex Circuit  
Drawing Modularized Module combination 

Simplified  
Circuit Design  



Mechatronics Integration Design 
• Automotive Safety System 
• Passive mode：ABS、Airbag、Reversing radar 
• Active mode：DSTC , ROPS , EBD , CWFAB , PDFAB , DAC , LDW  

Photo , Sonar 

Chemical composition  
of Perceptron 

Power-Driven 



SLPS Option 
• The Circuit Design is embedded into Matlab for a system block 

model(SLPS) with simulink interface for Cross-Field Simulation.   
 

Modeling of electric circuit 
using PSpice 



Model Resources 
• IC Vender 
• Model Editor  
• Magnetic Parts Editor 
• OrCAD Capture MarketPlace 
• Temporary Model from modelling Apps 

( provide both models & symbols) 
•  Other Resources 
 

 
 
 



Model Editor 
• Create new PSpice model from model editor refer 

datasheet 



Magnetic Parts Model Wizard 



Model Service 



Constraint Setting Determination  
by OrCAD PCB SI 

Concerning PCB Transmission Line Effects  



Component Information System 
( CIS ) 

Pspice 

PCB Designer 

Design 
Constraints Capture 

Netlist 

OrCADTM  Design Tool Chart 



Traditional Flow 

Analyze／ Edit Topology 

Topology Extraction 

Topology Association 

How to determine ? 
Design Reuse?  

Constraints Update ? 

D
esign C

onstraints 

N
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Change Your Constraints Design Flow 
OrCAD PCB SI 

• Determine design constraints  in circuit design 
• Back annotate ECset and store information in Capture 
• Direct translate Design Constraints from Netlist files. 

 

Simplified PCB layout guide writing and reading 

Smoothness for PCB design flow from RD to Layout engineers 



New Constraints Design Flow 
 

Analyze / Edit Topology 
SI Model Association 

Topology Extraction 

N
etlist to PC

B Editor 

Topology Association 

Audit / Refine Topology & Constraints 



Determine Hi-Speed Constraints in  
OrCAD PCB SI 

• Impendence control 
– Cross section  
– Trace width 

• Timing control 
– Trace length control 



Signal Integrity Analysis in Capture  
• Auto assign discrete SI model by component value 
• Assign SI model for others 

 
Xnet 



OrCAD PCB SI for  
Signal Integrity Analysis 



Impendence Control - Terminator  
 

R16 = 100 Ohm 

R16 = 50 Ohm 



From Idea to Virtual Practicability 
• Virtual Layer Stackup 

 



From Idea to Virtual Practicability 
• Virtual Via Padstack Model 



From Idea to Virtual Practicability 
• Edit & Assume Transmission Line 

 



From Idea to Virtual Practicability 
• Restructuring Topology  

 



Define Constraints in PCB SI 



Replicate ECSet in Schematic  
 



Update To Capture and Netin to 
OrCAD PCB  
 



Import ECSet From Constraint Manager 
 



RAM Chip 

RAM Chip 

RAM Chip 

RAM Chip 

Memory 
Controller 

DDRx Routing Topology 



Relative Propagation Delay 
Constraint Setting Issues 
 
• Create and build bus group 
• Create pin-pair by each net 
• Match Group by pin-pair 
• Assign constraint by each pin-pair  
• Determinant who is target  for each group 

Is it possible much Faster and Easier ? 



Determinant Relative Propagation 
Delay Constraints from PCB SI 
 



Save topology file for ECset 

Define Relative Propagation Delay 
Constraints  
 



Apply ECset in Constraint Manager  
 

 
 
 
 
 
 
 
 
 

• Auto create Pin-Pair by Each Net 
• Auto match Group by Pin-Pair 
• Auto assign constraint by each Pin-Pair 



From Processor => 

DDR A single mouse click makes  
you ready for SI Analysis 

*.TOP 

DSN 

Topology Embedded in DSN file 



Summary 
• Verify Your Function Design with  

OrCAD PSpice 
1. Confirm your design easy and fast 
2. Stability and repeatability for mass production 

 

• Enhance constraints design flow with  
OrCAD PCB SI 
1. Determine with PCB effective design constraints easy and fast 
2. It can back annotate ECset and store information in Capture 
3. Direct translate Design Constraint with Netlist files 
4. Drawing and constraints reuse 
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