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A brief note before you see the major enhancements in Speedstack 

Si 2018.   

The application and licensing changes beneath the surface are 

significant, and if you are an existing customer – please note that all 

Speedstack Si and Speedstack PCB users in an organisation will 

need to simultaneously upgrade in order to use the 2018 license. 

Importantly, as Speedstack allows comprehensive bidirectional 

copy and paste into Si8000m / Si9000e and CGen it is important 

that all products are updated to the 2018 editions at the same time. 
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Speedstack has always provided a “container” for all the impedance 

control information; however, until 2018 edition the Speedstack Si 

bundle has only supported lossless information within Speedstack. 

Speedstack Si 2018 adds significant insertion loss capability into 

the “Speedstack” side of the bundle. 

The following slides offer you a glimpse into the 2018 edition: 
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Speedstack v18.05 (May 2018) 
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Cannonball-Huray Surface Roughness Method 

The Cannonball-Huray method has 

been added to Surface Roughness 

Compensation options. This requires 

the entry of Matte and Drum side Rz 

values 
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Cannonball-Huray Surface Roughness Method 
The Cannonball-Huray method has 

also been introduced to the Si9000e. 

The bi-directional copy / paste 

interface between Speedstack and 

Si9000e allows for the quick transfer 

of structure parameters between 

products – the new Cannonball-Huray 

parameters are now supported  
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Online Material Library Enhancements 

New ITEQ core and prepreg materials 

have been added to the Online Library 
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Speedstack – Technical Report enhancements 

The Cannonball-Huray Matte and Drum side Rz 

values will be added if the ‘Enable Cannonball-

Huray’ checkbox is selected 
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Speedstack – Technical Report enhancements 

In addition to the graphical stack 

up image, copper layer types can 

been determined by a new 

selectable column 



Speedstack 2018 Introduction 

10 Copyright © Polar Instruments 2018 polarinstruments.com 

Speedstack – Technical Report enhancements 

New selectable impedance table 

‘Error %’ field. Print the Error % 

between the Target and Calculated 

Impedance 
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Speedstack v18.03 (March 2018) 
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Speedstack – Frequency Dependent Loss Calculations 

In order to calculate frequency 

dependent loss it is necessary to 

know the following critical information 

regarding the transmission line 

structure: 

 

a.Material properties including 

dielectric constant and loss tangent 

b.Conductor properties such as trace 

conductivity and surface roughness 

c.Frequency range that the 

transmission line structure will 

operate 

 

Once this information has been 

gathered it is possible to run a 

detailed analysis of the transmission 

line structure for both controlled 

impedance and insertion loss  
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Speedstack – Frequency Dependent Loss Calculations 

Each structure that has been added 

to the stack up now has a set of 

Frequency Dependent Properties that 

are accessible using this new icon. 

 

Selecting this icon will load the 

following dialog. 
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Structure image of 

the current selected 

structure 

Dielectric constant and 

loss tangent properties 

for each substrate 

dielectric / region 

Surface roughness 

compensation model. 

Hammerstad, Groisse 

and Huray methods 

supported   

Result presentation, 

show plot and table of 

results in preferred units.  

User-specifiable 

frequency range.  

It is informative to plot loss vs 

frequency rather than just 

present a table of results. 

 

In this case the conductor and 

dielectric losses are shown as 

separate data series together 

with total attenuation  

The plot is interactive.  

It is possible to select 

data points and drill 

down to the underlying 

loss data 
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It is possible to specify a 

‘Frequency of Interest’ as some 

insertion loss  requirements / 

loss budget specifications are for 

a given frequency.  In this case 

4000MHz (4GHz)    

The ‘Frequency of Interest’ 

result is highlighted in the data 

table 

Frequency dependent results 

shown as a data table   
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Loss budget 

A loss budget specification can 

be entered here.  A loss budget 

line will then plot on the graph 

so losses that exceed the 

budget are easily identifiable 

This plot shows that the 

loss budget is exceeded 

by the total attenuation 

(cyan) beyond 8000Mhz 

(8GHz) 
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Speedstack – Material and Surface Roughness properties 

In order to accurately calculate Dielectric 

Loss it is important to understand the 

material / substrate properties. 

 

These substrate properties including 

dielectric constant (Er) and loss tangent 

(TanD) are specified here for each 

structure substrate region. 

 

Speedstack  causally extrapolates Er  and 

TanD over the specified frequency range 

using the Svensson-Djordjevic method, 

hence the ability to specify the 

extrapolation reference points for each 

substrate region. The reference point data 

is usually available from the material 

supplier data sheet. 

In order to accurately calculate Conductor Loss it is 

necessary to specify the surface roughness 

parameters. 

 

Speedstack supports three different roughness models: 

Hammerstad, Groisse and Huray.  In this example the 

Huray method is used, the dialog prompts for the 

required roughness parameters. 
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Differential structures 

will automatically 

calculate for both odd 

and even mode 

An example of a 

differential structure 

Result presentation, 

losses shown for a 

4000mil line (4 inch).  
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An example of a 

differential offset 

stripline structure 

Result presentation, 

losses shown per inch 
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Speedstack – Contacting Polar for support 

Your Polarcare contract 

number and status are now 

visible in the Help about 

screen. 
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Speedstack – Technical Report enhancements 
Informative loss vs frequency 

graphs have been added to 

the technical report 
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Speedstack – Technical Report enhancements 
An example of the loss vs 

frequency graph  
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Speedstack – Technical Report enhancements 

‘Include Loss Graph for this 

structure on the report’ checkbox 

allows the user to nominate which 

structures will contain a separate 

loss graph page 
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Speedstack – Technical Report enhancements 

New user-selectable options to 

show a dimension arrow for 

‘Stack Up Thickness (solder mask 

to solder mask)’ and ‘Stack Up 

Thickness (laminate to laminate)’ 



Speedstack 2018 Introduction 

25 Copyright © Polar Instruments 2018 polarinstruments.com 

Speedstack – Technical Report enhancements 

Additional user-selectable options 

to control the data shown beneath 

the stack up, for instance, 

Stackup Cost and Hatch Profile 
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Importantly, Speedstack 2018 allows comprehensive bidirectional 

copy and paste from Speedstack into Si9000e including all the 

relevant loss tangent, roughness and roughness method along with 

frequencies of interest. 
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•IMPORTANT NOTE: 

 

•Please contact your local Polar office for information regarding 

evaluation and upgrading. 

•As noted earlier – there are significant changes “under the hood” in 

both Speedstack, its associated Si8000m / Si9000e field solvers 

and FlexNet license management – it is important you discuss 

these especially if you are running a network or WAN license. 



Thank you 
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For more information: 

Contact Polar now:            Phone 

 

USA / Canada / Mexico 

Geoffrey Hazelett   (503) 356 5270 

 

Asia / Pacific 

Terence Chew  +65 6873 7470 

 

UK / Europe 

Neil Chamberlain   +44 23 9226 9113 

 

Germany / Austria / Switzerland  

Hermann Reischer  +43 7666 20041-0 
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