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Electronics Applications  

Circuit & System 

Design 

RF and SI 

Physical Design 

EMI/EMC EMI/EMC 
Antennas Antennas Package/PCB Package/PCB 

Electromechanical  

Physical Design 

Motors/Actuators Motors/Actuators 
Power Electronics Power Electronics 
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Software Overview 

“Complete Electronics System Solution” 

 

 

 

SIwave 

Complete BRD & PKG 

Analysis 

Q3D Extractor 

3D Quasi-Static 

Field Solutions 

SI Option 

HFSS 

3D Full-Wave 

Field Solutions 
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What is SIwave 
• Hybrid 2D full wave EM field solver 

• Models layered structures 

• Analysis performed  

– Signal Integrity 

– Power Integrity 

– DC IR drop analysis 

– EMI/EMC 

– Decoupling capacitor optimization 

SIwave 

Current Density Distribution 

Voltage Loss Distribution 

1E+006 1E+007 1E+008 1E+009
Freq [Hz]

   0.01

   0.10

   1.00

  10.00

 100.00

1000.00

10000.00

Y
1

Ansoft LLC A1_dnd_SYZSYZ Impedance Profile Extraction

Curve Info

Mag(Z(U8_+5V,U8_+5V))

Mag(Z(U8_+A3V3,U8_+A3V3))

Mag(Z(U8_+AGPVDDQ,U8_+AGPVDDQ))

Mag(Z(U8_+FBVDDQ,U8_+FBVDDQ))

Mag(Z(U8_+NVVDD,U8_+NVVDD))



© 2011 ANSYS, Inc. December 11, 
2014 

7 

SIwave & ALinks GUI 

SIwave 

HFSS 

SI Option 

Q3D Extractor 

Icepak Workbench 

SIwave Multiphysics Platform 

Thermal 

Sentinel-TI Sentinel-TI 

Analog/IP 

Totem Totem 

RTL 

PowerArtist PowerArtist 

SoC 

RedHawk RedHawk 

Apache IC 
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• Signal will see many discontinuities in its path  

• Discontinuities will distort signal quality and reduce overall 
bandwidth of the system 

Channel 
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SI in single GUI 

•Circuit Simulator- Nexxim Engine (transient, fast convolution, statistical and IBIS-AMI circuit simulation) 

•Integrated Schematic capture and layout tool 

•Design management front-end linking EM simulation products (HFSS, Q3D, SIwave, ..) 

•2D quasi-static field solver 

•HFSS Solver on Demand 
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      Test Case:  
 
      PCIe 8GT/s channel 
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PCI Express 8 GT/s channel test case -SIwave 
Three diff pairs on the target 

Adapter for the edge connector 

to pads. 
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PCI Express 8 GT/s channel test case - HFSS 
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PCI Express 8 GT/s channel test case 
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HFSS SI – Time domain specification 

Tx: 

•8 GT/s 

•125ps UI 

•25 ps rise & fall times 

 

 

 

Rx: 

•1 tap DFE 

•1st Order CTLE 
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HFSS SI – Time domain specification 

Time [ns] AEYEPROBE [mV] UI Index Violation Type

544.7958732 -5.88 4357            Central

583.1678732 0 4664            Central

857.1683732 -0.98 6856            Central

1662.668623 -0.106023846 13300            Central

2411.417873 0 19290            Central

2475.918123 -0.49 19806            Central

3297.168373 -0.833137606 26376            Central

3332.167873 0 26656            Central

4511.419373 2.94 36090            Central

5731.420373 3.182812307 45850            Central

6390.042873 0 51119            Central



© 2011 ANSYS, Inc. December 11, 
2014 

22 

HFSS SI – Time domain specification 
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HFSS SI – Time domain specification 


