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Speedstack specifications

Maximum layer count
Via rules
Materials library

Post press compensation
Finished thickness compensation
Cu thickness calculation

Board thickness calculation
Design Rules check

Si8000m/Si9000e integration
Flex-rigid modelling

Controlled impedance structures

Symmetrical stacks

Loss/Frequency dependent
modelling/graphing

Frequency dependent calculations
(causal interpolation of dielectric
constant)

Result presentation
Display series

Surface roughness compensation
User library

Save builds

File import

File export

64+
Conventional, blind and buried

Foils, Cores, RCC foils, Non-copper cores,
Prepregs, Solder masks, Flexible cores, Bondply,
Adhesive, Coverlays, Ident inks, Peelable masks

Yes (user defined)

Copper coverage/simple percentage
Yes

Yes

Design Logic, Symmetry, Copper Balance, Board
Thickness, Manufacturing tests, Resin starvation

Bi-directional copy/paste structure parameters

Mesh/crosshatch ground plane modelling in
conjunction with Si8000m/Si9000e

110 structures supported with impedance goal
seeking and structure validation

Structure mirroring for symmetrical stacks

Differential, Odd mode, Even mode graphed over a
user-specifiable frequency range

Single frequency Er causal modelling using
interpolation of Er v frequency employing
Svensson-Djordjevic method

Length of line, Inches, Metres

All Losses, Impedance Magnitude, Inductance,
Resistance, Capacitance, Conductance, Alpha,
Beta

Smooth, Hammerstad, Groisse, Huray
Online and on premises
Yes

IPC-2581 Rev B, Ucamco Job file, Ucamco
Integr8tor and Ucam (.ssx), XML, Zuken CR-8000

CGen Coupon Generator, CITS File, DXF, Gerber,
Stackup Image (JPEG, BMP, TIFF), Cadence
Allegro (IPC-2581 Rev B), CSV, IPC-2581 Rev B,
Mentor Graphics, XML file, Zuken CR-8000,
Zuken DFM Center, Ucamco Integr8tor and Ucam
(.ssx),
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Personal computer requirements

Computer IBM PC compatible

Processor Pentium 1GHz or better

Operating system Windows 7 or later

Environment Requires .NET Framework v2.0 or above

System memory required 2GB recommended

Hard disk space required 200MB (min.)

Video standard FHD (1920 x 1080*) recommended
2 FHD (1920 x 1080*) monitors recommended for
Speedstack

* Note: refers to effective resolution (some
systems automatically apply scaling to render text
readable i i.e. effective resolution refers to the
screen resolution after scaling.)

Licensing Electronic: local FlexNet license
Fixed: Parallel/USB key

Floating FlexNet license
(Windows servers only)
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Guide to the manual

Introduction

Getting started with
Speedstack

Configuring Speedstack

Using Speedstack

Design rule checking

Adding controlled impedance
structures

Frequency dependent
calculations (Speedstack Si)

Si Projects

CITS test files
Speedstack Flex
Speedstack HDI

The Speedstack materials

libraries

Printing stackup reports

Introduces Polar Instruments Speedstack.

Steps through the process of creating a simple stack
from a set of manufacturer's data.

Setting up the Speedstack environment including
license options, crosshatch and structure defaults, goal
seeking parameters and file locations.

Discussion of the Speedstack user interface; creating
and editing stackups.

Using Virtual Material mode; using Material Library
mode

Using the Speedstack Design Rule Checker to correct
stackup design errors.

Working with the Si8000m/Si9000e field solvers to add
controlled impedance structures to the stackup model.
Using the goal seeking facilities of the field solver to
obtain the correct impedance for a structure.

Working with frequency dependent calculations to
produce graphs and tables of insertion loss v frequency
for each stack substrate.

Using causal modelling
Using surface roughness compensation

Working with Si Projects in Speedstack with Si8000m
and Si9000e

Creating CITS test files for controlled impedance
structures in the stack

Working with flex-rigid stackups i using the Speedstack
Flex navigator

Working with HDI builds i sequential lamination

Using the Speedstack materials libraries, creating new
libraries, adding material to the library. Accessing the
online libraries

Printing Speedstack technical reports; using the stack
data tables, drill data tables, controlled impedance data
tables, bill of materials tables and frequency dependent
tables and loss graphs
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Introduction to Speedstack

Speedstack PCB Stackup Builder

Polar Instruments Speedstack PCB Stackup Builder is
designed to accelerate the PCB stack design process and
deliver significant reductions in the amount of time consumed
in PCB stackup documentation and control. Given designer
specifications the PCB fabricator can use the Speedstack
Stackup Builder to create in just a few steps the most cost
effective stack for the range of available materials.
Speedstack offers interconnect designers (PCB layout
engineers), PCB front-end engineers and fabricators a fast
and professional solution to layer stackup creation.
Speedstack provides formal documentation for everyone
involved in ensuring the correct materials are used in the
build process.

Speedstack PCB

Speedstack is a versatile PCB layer stackup design tool
featuring powerful and easy to use graphical stackup editing
capabilities. For PCB fabricators Speedstack PCB interfaces
with the industry standard Polar Si8000m PCB Controlled
Impedance Field Solver. It includes a link and license for the
Si8000m, using the proven Polar Si8000m multiple dielectric
boundary element field solver to provide the impedance data
for the stack. In addition, Speedstack PCB licence holders
have full access to the stand alone Si8000m Quick Solver.

Speedstack PCB is especially tailored for PCB fabricators
and PCB brokers i anyone with a requirement to design or
communicate controlled impedance PCB stackups.

Speedstack PCB customers are able to share stackups and
read impedance requirements from designers who are using
Speedstack Si.

Speedstack Si

For electronic engineers involved in stackup design
Speedstack Si interfaces with the Polar Si9000e PCB
Transmission Line Field Solver. Both Speedstack Si and
Speedstack PCB are able to directly output controlled
impedance test files associated with each stackup. For the
fabricator this is an ideal way to link the impedance test
requirements to a particular job. For the OEM this offers a
clear method of sending impedance test specifications out to
suppliers or brokers. Designers and fabricators can work
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together and select the best material combinations for
minimising build costs. Fabricators can share their in house
material libraries with OEMs and ensure the most effective
material choice is employed in the build.

Speedstack Si i frequency dependent calculations

Speedstack Si caters for frequency dependent calculations
and adds comprehensive insertion loss calculation capability
iInto Speedstack; insertion loss can be graphed over a user-
specifiable frequency range. Frequency dependent structure
properties allow for insertion loss calculation: trace
conductivity, frequency range and result presentation mode.
Loss results can be shown in dB/m, dB/inch or dB/LL (length
of line.)

Causal modelling

Frequency dependent parameters include length of line,
trace conductivity, dielectric constant and loss tangent,
frequencies of interest and causal extrapolation points for
each substrate and also support amalgamated dielectric
structures. Frequency dependent calculations employ causal
interpolation of dielectric constant using Svensson-Djordjevic
modelling

Surface roughness modelling

Speedstack includes surface roughness compensation in
frequency dependent calculations, supporting Hammerstad,
Groisse and Cannonball-Huray surface roughness modeling
methods.

Bidirectional copy and paste between Speedstack and the
Si9000e transmission line field solver allows for quick
transfer of structure parameters.

Technical reports optionally include insertion loss graphs for
user-nominated structures.

Speedstack Flex

Speedstack Flex allows OEM designers to create accurate
and efficient flex-rigid PCB stackups in just a few minutes,
with error-free documentation for tighter control over the
finished board. For PCB fabricators, Speedstack Flex
provides the flexibility to quickly calculate the impact of
substituting alternative materials to improve manufacturability
and reduce cost while maintaining the specified parameters
and performance of the board. Speedstack Flex can be used
in conjunction with the Si8000m and Si9000e field solvers
when modelling and documenting mesh/crosshatch ground.
Structure data and mesh geometry can be readily shared
between Speedstack and the field solvers. The Navigator
provides a clear contextual view of the rigid and flexible
stacks within a flex-rigid build and allows easy alignment of
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displayed materials between stacks. The associated
technical report also supports different materials on the same
dielectric layer, improving the clarity of documentation
between the stackup designer and fabricator.

Speedstack HDI

Sp e e ds tNavigdod quickly guides you through the
sequential sub-stack lamination sequence and presents the
complete assembly in a parsed graphical display that shows
each phase of the multi-step lamination sequence of an HDI
PCB. There is no limit to the number of press cycles that can
be documented. User-definable settings within the navigator
allow engineers to display layers in transparent, invisible or
3D mode. Speedstack HDI makes re-ordering and renaming
sub-stacks quick and easy with the Navigator. This is
especially useful for HDI constructions.

Rapid stackup creation

Users may specify the stackup semi-automatically with the
powerful Stackup Wizard or alternatively build the stack
manually, layer by layer. Speedstack is flexible and allows
full manual editing of stacks created by the Stackup Wizard.

Easy stackup editing

The Speedstack allows the user to view stackup in 2D or 3D
format. Layer and material annotation is clear and easy to
read and each layer may be selected and queried to display
the associated material type and properties, including the
associated data file. Visible drill information ensures that
designers instantly know which layers support conventional,
blind and buried vias.

Speedstack allows you rapidly to build and share stacks and
verify via aspect ratios and track spacing rules. The stack file
contains base material information combined with layer
description and a complete listing of transmission line
structures deployed in the stack. Keeping all stack
information in one file ensures that manufacturing data is
accurately shared between original designer and fabricator.

Sp e eds tSaak Editar provides efficient and time-saving
features such as Copy/Paste Material properties so the stack
designer can copy all properties from a selected material and
then paste user-selectable property groups to other materials.

Speedstack allows the designer to retain and re-allocate
structures when changes are made to the electrical layers of
the stackup. This enables reallocation of structures after the
following stackup changes:

Adding and deleting foils and/or cores T increasing or
reducing the layer count
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Moving foils and cores, i maintaining the layer count
Exchanging two different thickness cores within the stack

Copying and pasting foils or cores i increasing the layer
count

High quality documentation and file format

Speedstack saves the stack in efficient electronic format and
outputs stack graphics in a variety of formats to suit your
requirements. Stack data may be output in GERBER, DXF,
BMP, JPEG, TIFF and XML. In addition, the stack data can
be exported in comma-separated form for inclusion in other
syst ems. S phgreqaity @custdnisable printouts
make it easy to discuss alternate builds and pricing impacts
with fabricators.

Applications engineers, front end and production engineers
benefit from receiving stack information in an intuitive, easy
to understand format. The Speedstack .sci file contains full
details of the layer stackup of a particular job. If changes are
necessary or preferred stacks are to be shared with
customers, Speedstack can cut the time for documentation
and information sharing to a fraction of the time taken when
employing traditional methods such as spreadsheet, word
processor or presentation software.

Integration with the Si8000m/Si9000e

Speedstack is fully integrated with the Polar Si8000m
Controlled Impedance and the Si9000e PCB Transmission
Line Field Solvers so the user can quickly add controlled
impedance structures to layers in the stackup. The designer
or board fabricator can use the Goal Seek facility of the
Si8000m/Si9000e field solvers to arrive rapidly at the
controlled impedance structure parameters to produce the
target impedance.

Materials library

The Speedstack supports a flexible materials library. This
allows the designer to use standard materials data and also
provides the facility to create new material libraries. PCB
fabricators can also build libraries of commonly stocked
materials to give interconnect designers visibility of the
materials held in stock. Speedstack thus supports three
types of library 1 custom user libraries of materials, generic
designer libraries of materials of given dielectric
characteristics (for example, thicknesses) along with a
comprehensive set of materials libraries from PCB base
material suppliers who are members of the Polar Speedstack
Material Partner program.
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Online / on-premise materials libraries

The Speedstack Material Library includes an online library to
allow users to download material library MLBX files from the
Polar website. The online material libraries feature provides
the user with a list of available library files; on selection the
file is downloaded and is either appended to the existing data
or replaces the existing data.

Speedstack also includes an on-premise option to allow for
users who cannot connect to the online library due to
network security restrictions

Speedstack's Virtual Material mode

Speedstack provides Virtual Material mode allowing you to
build and experiment with stackups (for example to examine
the effects on impedance structures of different trace widths
or dielectric heights) without requiring real materials to be
entered into a materials library.

In Virtual Material mode you will use the Stackup Wizard to
enter a few details about the stack, the number of layers,
overall board thickness, plane and mixed layers, etc., along
with solder mask and copper thickness and build type (foil,
core or HDI.) and drills Speedstack will then build a stack to
the specified board thickness by equally distributing the
dielectric regions. If a preferred core thickness is specified
the software will maintain the dielectric thickness for core
regions but then equally distribute prepreg regions to reach
the target board thickness.

Preferred builds

PCB fabricators are able to create and share preferred builds
and exchange the associated information with designers.
Build data also includes blind and buried via specification.
This simplifies the task of sharing stackup and drilling
information between board shops and the design community.

Dimensional information

Finished board thickness is a critical dimension in many
applications; Speedstack keeps track of the finished PCB
thickness and tolerance and allows fabricators the flexibility
of adding in-house post-press thickness for prepreg layers.
Additionally, Speedstack takes into account plating thickness
where appropriate.

High layer count boards

On boards with high layer counts it can be very easy to make
a change that would produce a non-symmetrical stack. The
Speedstack Design Rules Check monitors symmetry across
the stack, and ensures that material symmetry is maintained.
Speedstack also makes it easy to set the symmetrical build
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mode to ensure that any changes you make are applied
equally across the stack.

Supplier management

When multiple-sourcing PCBs or when moving from
prototype to volume production, the stack and fabrication
design rule checks ensure that the manufacturing capabilities
of your chosen suppliers are not overlooked. In addition the
professional documentation output ensures that layer stack
information is accurately conveyed to PCB suppliers.

Graphical interface

Speedstack offers an easy to interpret graphical interface.
Clearly showing the layers supporting blind and buried vias,
Speedstack also records the data file for each layer
(including ident and peelable mask layers). The graphical
interface is especially designed to simplify the process of
communication between interconnect designer and
fabricator. OEMs who need to manage boards sourced from
multiple suppliers will also find this facility invaluable. In
addition to physical layers Speedstack adds mask and
notation for electrical layers.

Interfacing with other systems

Speedstack is able to load an XML file on launch. If an XML
file (.stkx) filename parameter is specified on the command
line it will import this file into Speedstack.

Speedstack can call an external program / utility / script via
the External Utilities menu options. The menu items are
configured within the Configuration option.

Importing and exporting stackup information
IPC-2581 Rev B

Speedstack incorporates Import from and Export to IPC-
2581 Rev B option with interactive interface, supporting stack
up material and structure information

Ucamco

Speedstack incorporates the facility to read in files in XML
format and Ucamco Job File format, providing comprehensive
integration with Ucamco and will import files from and export
to both Ucam and Integr8tor.

Zuken

Speedstack integrates directly with the Zuken CR-8000
Design Force and Zuken Design Force DFM Center PCB
manufacturing pre-processing and CAM system, simplifying
material communication in the supply chain. Designers can
define layers in DFM Center then export to Speedstack to
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define materials and provide a fully documented stackup in a
format widely recognised by both PCB supply chain
managers and fabricators.

Stacks may be exported to the Polar CGen Coupon
Generator for subsequent processing into test coupons.

The Export CITS File option will create test files for Polar
CITS controlled impedance test systems.

Speedstack can generate printed output in DXF, Gerber,
CSV and XML, as well as graphic image formats JPEG, BMP
and TIFF.

Export options also include Cadence Allegro, CSV, IPC-2581
Rev B and Mentor Graphics.

Import / export XML file formats support frequency
dependent structure properties.

Structure net classes

Speedstack is able to import and store up to five net class
names with each structure. These net class names provide a
link to the matching impedance nets inside the ECAD PCB
layout system.
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Installing Speedstack

Installing and activating Speedstack

It will be necessary to install and activate the product license
and set operating options prior to building stacks or
performing calculations with Speedstack. See Configuring
Speedstack]Licensing to select the associated field solver
and purchased options.

Obtaining a Speedstack license

Speedstack is license using the FlexNet Publisher licensing
service. Contact Polarcare@ polarinstruments.com for
installation/activation directions.

Download the software from the supplied link. Unpack and
save the installation file to a suitable folder then run Setup.

Uninstalling the software

Caution: Prior to uninstalling, make a copy of the Speedstack
folder structure and data files and store in a safe place.

To uninstall the Speedstack software:

Windows 7/8/10

Choose Settings|Control Panel; select Programs and
Features and right click Speedstack and choose Uninstall.

Getting started with Speedstack

Online tutorial guides

Pol arb6s web site provduidkstwrt onl i ne
and version specific user guides to familiarize users with the
operation and features of the software.

From the Help menu choose Speedstack Help to download
the Getting Started guide, along with tutorials for stack
editing, managing materials libraries, manufacturing
constraints and controlled impedance structures:

http://www.polarinstruments.com/help/speedstack/tutorials/

Download the user guide for your Speedstack version:
http://www.polarinstruments.com/help/speedstack/Nrmstart.htm
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Using Speedstack Stackup Builder

Speedstack Stackup Builder

Double-click the Speedstack icon to start the Speedstack
program and display the Stack Editor.

The Stack Editor

The Stack Editor screen displays all details of the stack,
including copper and prepreg materials, solder masks and
ident layers, drilling information, controlled impedance
structures and design rule check results.

Controlled impedance structure data may be transferred
between Speedstack and the associated Polar Si8000m or
Si9000e field solver to goal seek for the target structure
dimensions.

3E Polar Speedstack PCE Stack Up Builder:
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The Stack Editor screen

The Speedstack Stack Up Editor screen comprises:

1 The Menu bar 8 drop-down menus containing all the
Speedstack Editor commands

9 The Tool bar 8 incorporating short cut tool buttons to
the most common menu commands
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The Stackup Build and Construction Window 8 where
the board stackup is built and edited

The Controlled Impedance window displaying the
controlled impedance structures (if any) for the
selected layer.

Stack Up Editor/Notes tabd a free form text area for
explanatory or commentary notes

Design Rules Check (DRC) tab 6 allows design rules
and manufacturing constraints to be specified and
violations displayed

Stack Up Information properties area 8 table
containing information related to the whole stackup

Selected Item Information area & properties table
containing the attributes of the layer currently selected
in the stackup

The Controlled Impedance Results tab i summarizing
the controlled impedance structures within the stack

The Speedstack menu system

The File menu

The File menu allows for creation of new stackups and
projects and opening, saving, printing, importing and
exporting existing stackups and projects and data files from
companies providing data exchange with Speedstack.

Save Project As  Ctrl+5Shift+5
Save Stack

Save Stack As

Export 3
Import 3
Print 3
Properties Ctrl+|
Recent Files 3
Exit Crl+

e

| New » | Stackup Wizard Ctrl+N
Open Project Ctrl+ 0 Ermnpty Stackup  Ctrl+Shift+M
Open Stack Ctrl+5Shift+ 0
Search Ctrl+F
Save Project Ctrl+5
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Opening projects

Stackups that incorporate controlled impedance structures
are saved as projects. Click Open Project and navigate to
the project folder; projects are saved as .sci files. The
stackup along with all its design rule checking settings and
controlled impedance information is loaded.

Saving stackups

Click the Save button to save the stackup. Users are
recommended to save the stackup frequently during the
stackup creation process to avoid data loss; stackups are
saved as .stk files.

Saving projects
Use the Save Projects command to save a stackup and its
controlled impedance structures.

Searching for stackups and project files

When creating new stackups and projects it will often be
found convenient and timesaving to reuse an existing stack
or project, modifying as required and the saving as a new
stack or project. From the File menu choose Search and
click Change Folder to navigate to the collection of stacks.

§§ Select Search Folder(s) - O *x

File Types

Stack [ stk)

Stack with Controlled Impedance ([ .sci) [v

Diefault Path
C:\Program Files (x36)\Polar'Speedstack\Samples

Change Folder

Search Sub Folders v

Apply | Cancel |

A

Choose from stacks and/or projects (stacks with controlled
impedance;) with the folder chosen, click Apply.

Using Speedstack Stackup Builder 11



Supplying search criteria
The stackups and projects within the chosen folder structure
are displayed. If appropriate supply criteria, layer count,

board thickness, etc. and click Filter.

a5l Search Existing Stackup Files - [} X
—Filter
L BT r Mumber Of Layers lg—
Board Thickness r Minimum Thickness |ﬂ Maximum Thickness |D
Clear Filer | Fiter |
Mumber Of Layers  + | Actual Thickness | Flanes | 0.50z/18microns | Toz/3Bmicrons | 2Zoz/T0microns | File Name | Fil_+ |
12 53.8 2,571 1,2,3,4567.8 Doublet-2 sci cil
12 53.8 2.57.1 1,2,3,4567.8 Doublet-Simple sci TiEm
12 538 25711 1,2,3,45678 FlexRigid_12Layer_Stepl.zc C)
12 88.14596 4679 Qualcomm vi14 test.sci CAl
10 [~ 3568 1,2,9.10 345678 10-layer-segquentiallam-mil-i |
10 £2.9724) 3,568 1.2.8.10 345678 10-layer-sequentiallam-mm-i C:\|
10 42 5197 3,568 12345678 AP523_HDI sci cul
10 60.8582 3,568 1.2.9.10 3456738 fred sci cu
10 50.3582 3568 1.2.3.10 3456738 HDI_PressCycles_mm_CuFi C:
10 £0.8582 3568 1.2.9.10 3456738 testsci cul
2 646 4.5 1.8 234567 &-Layer-sample sci Al
] E2E6772 3.6 2,367 AP528-real sci cil
o £ RO0A T C NDETID VKARA Al 4
« | _lJ
Target Value | Upper Signal Layer | Single Ended | Differential | Coplanar | Broadside | Trace Width | Trace Thickness
» [m0 1 v Il r r 12 0.7087
100 1 - v - r 8 0.7087
50 4 v r r r [ 1378
100 4 r v r r 4 1378
50 7 v r r r & 1378
100 7 r ICd I r 4 1378
50 10 ¥ r I r 12 0.7087
100 10 r IEd r r 8 0.7087
Cancel Load File

Step through the list, choose the matching stack or project

and click Load File.
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Importing Stackup information
Speedstack incorporates the facility to read in files in:

IPC-2581 Rev B format

Ucamco Job File format

XML format

Zuken CR-8000 format

Ucamco Integr8tor and Ucam format

Import | IPc-2581RevB
| Ucamco Job File L | lrmport
XKML File (.stha) Clear Rules
Zuken CR-8000
Ucameco Integrdtor and Ucam (.s5x)

IPC-2581 Rev B

Speedstack can import stack up and impedance structure data
using the IPC-2581 Rev B XML file format. Use the IPC-2581
Rev B command to import IPC-2581 Rev B (XML) files using
the interactive interface. The stack shown below displays
both stackup material and structure information. The foil,
prepreg, core and solder mask material data grid colours are
determined by the Speedstack Configuration,

Import IPC-2581 Rev B - m] X
—IPC-2581 File il —Software Package (that generated the file) |
Filename [C:\Pragram Files (xB6]'\Polar\Speedstack\Samples\AP517.xm Name Polar Instruments Ltd Speedstack y ' P _2 581
Revision B Revision 17.1.21725 il
Units Vendor
INCH Poler Instruments Ltd Noes:0 | CONSORTIUM
—Import Options —Display Options
[V Assign IPC-2581 as Material Supplier € Al (Stack Up and Structure Data)
[¥ Assign IPC-2581 Layer Name(s) as Material Type & Stack Up Data only
W Calculate Upper Trace Widths (2] using Default Eich Factor (2.000um) " Structure Data only
Assign imported Loss Tangent to Notes field - Mane - To edit the data displayed below select the row, right-click menu and choose the
appropriate function
Speedstack P Layer . - Resin Dielectric | Loss
Number Layer Name Speciication Name Function Side Thickness | Sequence | Material Description Content Constant Tangent
STACKUP THICKNESS 0.068600

LEGEND_TOP LEGEND_TOP_SPEC LEGEND oP 0.002000
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The dialog above provides user guidance through the import
process.

The IPC-2581 File Information pane displays useful file data
including the file name, revision and units. IPC-2581 supports
inches, millimetres and microns.

The Software Package pane details the application (including
the revision and vendor) that generated the IPC-2581 file.

Setting import options
Set the import options to control how the IPC-2581 data is
allocated in Speedstack:

Import Options
Iv Assign IPC-2581 as Matenal Supplier
[v Assign IPC-2521 Layer Name(s) as Material Type
[v Calculate Upper Trace Widths (W2) using Default Etch Factor (3.000pm)

Assign imported Loss Tangent to Notes field : |m ...l

The material type can optionally be derived from the layer
name and the upper trace width can be derived from the
given trace width and default etch factor.

The loss tangent imported can be assigned to one of the five
Notes fields using the associated drop-down.

Setting display options
From the Display Options dialog pane choose to display all
data or stackup or structure data only

Display Options

" All (Stack Up and Structure Data)
{* Stack Up Data only
(" Structure Data only

Sorting layer information

The stackup imported from the IPC-2581 file is shown in data
grid form. Data can be sorted by column i click on each
column header to sort in ascending or descending order by
sequence, layer number, layer name, etc.

Assigning layer functions

During the import process it may be necessary to consult the
board authority or design documentation to ascertain the
function of each layer, signal, plane, dielectric, core, etc.; the
Layer Function determines the layer / material type.
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Right click each layer and use the Set Layer Function to assign the layer its designated
function.

‘ Set Layer Function te L ‘ SIGMAL

Set Dielectric Constant / Loss Tangent values PLAME
MIXED

DIELCORE
DIELPREG
DIELADHY

SOLDERMASK

Setting loss values
Dielectric constant and loss tangent values can be set for each layer; select the layer (it
will highlight in blue) and then right click the layer, the dialog should show the current
values; enter each value and click Apply.

Set Dielectric Constant / Loss Tangent Values n

Dielectric Constant |4_2||][| Apply
Loss Tangent Iﬂﬂ35| Cancel

With all the editing completed, click Import to bring the file into the Speedstack Editor.

~ 4.000
LEGEND_TOP 2.000

4.200
SOLDERMASK_TOP
L1 1.400

4.200

DIELECTRIC 3.400 AZTT

DIELECTRIC_2 3.400
4200

2100
L2/ DIELECTRIC_3/L3 ?Egg 4.200

DIELECTRIC_4 3.600 | [ 4.200

DIELECTRIC_5 3.600
4.200

1.400
L4/ DIELECTRIC_6/L5 ?Egg 4.200

DIELECTRIC_7 3.600 Az

DIELECTRIC._. 3.600
4.200
400

1.
L6/ DIELECTRIC_9/L7 4200

4.000

1.400

SOLDERMASK_TOP

The imported stack can be processed using the Speedstack
editing functions.
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Ucamco Job Files

The .Job file format contains a varying amount of stackup
information depending upon the how the system has been
configured by the Ucam user.

Speedstack will import files from both Ucam and Integr8tor.

Choose File|lmportjUcamco Job File|iImport and select the
Job file and click Open. The Ucamco .Job File Import dialog
is displayed:

Ucamco Job File Import

Please map each .Job layer [ drill class assignment to the equivalent
Speedstack matenal type:

1. Select a class from the nght-most list
2. Click the button to nominate the matenial / layer type

—_Job Extra Assignments
Solder Mask | | -l
Idents | -l
Peclables | | -l
—_Job Layer Assignments
Signal | |
Mixed | |
Power | | =l
Hatched | | -]
Job layer classes that are unassigned will be imported as Signal
—_Job Drill Assignments
Laser || =] [ ~]
Plated | | |production
Nonplated | | |
Reset Apply | Cancel

The .Job file contains user-definable material / drill class
definitions so it will be necessary to map these definitions to
the various Speedstack material and drill types.
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To apply assignments select the class from the drop down
list then click the associated button to nominate the material
or layer type. Click Apply.

Note: Where stack data are not included in the .job file it will
be necessary to include or update properties (for example,
solder mask properties such as thickness and dielectric
constant) before adding impedance structures.

Integr8torJob files

When Integr8tor files are imported the Ucamco .Job File
Import dialog is displayed as shown below.

Ucamco Job File Import

Flease map each .Job layer / dnll class assignment to the eguivalent
Speedstack material type:

1. 5elect a class from the right-maost list
2. Click the button to nominate the material / layer type

.Job Extra Assignmenis
Solder Mask | | ~| == -
Id - ilke
= | J :::I::Ierrnasl-:
Peelables | | |
-Job Layer Assignments
Signal | ﬂ IE ﬂ
Mixed | j inner
Power | ﬂ
Hatched | | |

AJob layer classes that are unassigned will be imported as Signal

_Job Drill Assignmenis

Laser | j -
Plated | | [rout

Manplated | j

Reset Apply | Cancel

Select the assignment options as described above and click
Apply. Click Reset to clear the assignments.
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Clear Rules

The Clear Rules command will delete all previously learned
rules.

XML files
Choose File|lmport|XML File (.stkx), select the .stkx file for
import and click Open.

Zuken CR-8000
Choose File|lmport|Zuken CR-8000 format, select the .stkx
file for import and click Open.

Ucamco Integr8tor and Ucam format (.Ssx)
Choose File|lmport|Ucamco Integr8tor and Ucam format,
select the .ssx file for import and click Open.

Exporting stackup information

Speedstack incorporates the facility to export stack data to
external programs. From the File menu choose Export and
choose the format from the Export sub-menu.

Coupon Generator (CGen)
CITS File

DXF

Gerber

Stackup lmage

Cadence Allegro 3
C5V...

IPC-2581 Rev B

Mentor Graphics 3
XML File (.sthe) 3
Zuken CR-3000 ]
Zuken DFM Centre 3

Ucamnco Integritor and Ucarn (ssx) 3

Exporting to Coupon Generator (CGen)

Stacks may be exported to the Polar CGen Coupon
Generator for subsequent processing into test coupons. Click
Export To|Coupon Generator i open the file in CGen.

Export CITS File

Use the Export CITS File to create test files for Polar CITS
controlled impedance test systems. Supply board details via
the Board Details dialog.
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Board Details

Customer [¥Z Boards
Board Type |Main Controller
Part Humber |MC 1234
Revision Number |Rev 01

Notes

MakeFile | Cancel |

Click Make File to generate .cif files (CITS test files).

Generating printed output

Speedstack can generate printed output in DXF, Gerber,
CSV and XML, as well as graphic image formats.

DXF, Gerber, CSV and XML files
Choose ,ErBeé ,C SV ér XML File and navigate
to a suitable folder, name the file as appropriate and save.

Stackup images
Speedstack can export stackup images in JPEG, BMP and
TIFF file formats. Select from 2D or 3D displays.

iE Export StackUp Image

QOutput Selection Format
& Flex-Rigid Overview (All Stacks) " JPEG £ EMP " TIFF
(" Current Stack Shown in Editor

Low Quality High Quality
Mode J

EE 100
Output Path and Filename
Path
Save File | Cancel |

The Low Quality T High Quality slider specifies JPG quality.

Choose the Flex-Rigid Overview (if appropriate) to display
the master stack and associated sub-stacks or Current Stack
Shown in Editor. Specify the destination folder and file name
and save.
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Cadence Allegro (IPC-2581 Rev B)

Speedstack supports reading/writing in IPC-2581 Rev B
formatted data. Choose the Cadence Allegro/IPC-2581 Rev
B option and supply the file name and destination folder: the
Export IPC-2581 Rev B dialog is displayed.

Export IPC-2581 Rev B - [m] =
—IPC-2581 File i —Software Package (that generated the file)
Filename [c:\Program Files {xB6]"\PalarSpeedstack\Samples\CA_517:ml Name Speedstack y ’ P 2 581
L g Cancel —
Revision IB Revision 18.8.26151
Units Vendor
e P g | CONSORTIUM
—Export Options —Display Options
& Export Target Impedance as the IPC-2581 Impedance data Ml (Stack Up and Structure Data)
" Export Caleulated the IPC-2581 data & Stack Up Data only
Assign Note field value 35 Loss Tangent:  [1one - ¢ Structure Data only
Assign resin rich Dielectric Constant value : [3 5000 Apply To edit the data displayed below select the row, right-click menu and choose the
appropriate function
Speedstack Layer Resin Dielectric | Loss
Murber Layer Name Specification Name o Side ‘ Thickness | Sequence | Material Description Corkent ot Tangert

LEGEND_TOP LEGEND_TOP_SPEC LEGEND oP 1| Screened Ident

Choosing export options
Use the dialog to modify, if necessary, the file information
details and choose the export options.

—Bxport Options
¥ Export Target Impedance as the |IPC-2581 Impedance data
" Export Calculated Impedance as the IPC-2581 Impedance data

Assign Note field value as Loss Tangent : IN':'”E I
Assign resin rich Dielectric Constant value : |3 Lpply |

Specify whether Speedstackods tar g
impedance is to be used to populate the IPC-2581 file.

If available, choose the Notes field containing the loss
tangent value to assign its value to the IPC-2581 file.

Supply a value for dielectric constant and click Apply.
Click Export.
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Mentor Graphics

Choose the Mentor Graphics option, choose the file version
and supply the file name and destination folder. (Note the
.ssx file extension.)

Zuken CR-8000/DFM Centre

The Zuken CR-8000 and DFM Center PCB manufacturing
pre-processing and CAM systems integrate directly with

Pol ar I nstrument soé S@hoaselthetfilac k PC
version, navigate to a suitable folder and save the file (XML

format).

Ucamco Integr8tor and Ucam

Choose the Ucamco Integr8tor and Ucam option and file
version and supply the file name and destination folder.
(Note the .ssx file extension.)

Assigning properties to projects and stackups

The stack file Properties dialog may be displayed
automatically each time a new stackup is created (see
Tools|Options|General) and provides a range of text fields for
descriptive information, e.g. stackup author, company name,
file create date, stackup name, version, etc.

From the File menu choose the Properties command to add
descriptive text fields 8 information contained in the
Properties dialog will be displayed on stackup printouts.

To display the Properties dialog each time a new stackup or
project is created, from the Tools menu choose Options and
click the check box below on the General tab

||7 Display File Properties Dialog for New Stackups and Projects |

Backing up stackups and libraries

It is strongly recommended that stackup files (assigned the
.stk extension), project files (assigned the .sci extension) and
library files (assigned the .mlbx extension) be backed up to a
secure location.

Opening recent files
Click Recent Files to select and open a file from the most
recently used file list.
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The Edit menu

Edit
| Add y Foil
Add Cl Structure Core
Delete Del RCC
Swap Ins Mon Copper Core
Prepre
Copy Ctrl+C .
Solder Mask
Paste Above Ctrl+V
Paste Below Ctrl+Shift+V Flex Core
. ) Bondply
Properties Ctrl+Shift+1
Adhesive
Set To Signal Coverlay
5et To Plane Ident
Set To Mixed Peclable
Set To Hatched
Drrill
Hatch Profile
Move Up Ctrl+Up
Maove Down Ctrl+Down
FlexMav Mowve Up Ctrl+Shift+Up

FlexMav Mowve Down Ctrl+Shift+ Down
Undo Ctrl+#
Redo Ctrl+Shift+ £
Set Stack Default Colours

Reset All MVDP Attributes

The Edit menu contains the commands necessary to create
and modify board stackups. The designer or fabricator works
within the free-form stackup build and construction window
and in Materials Library mode adds layers of foil, core,
prepreg, etc., from the materials library.

Material Library and Virtual Material modes

Speedstack provides the option to switch easily between
Material Library and Virtual Material modes allowing the
stack designer to build and experiment with stackups (for
example to examine the effects on impedance structures of
different trace widths or dielectric heights) without requiring
real materials to be entered into a materials library.

Controlled impedance structures can be added to the stack.
When Add CI Structure is selected Speedstack switches to
the Controlled Impedance pane and allows the designer to
add structures appropriate for the selected layer. The items
that can be edited depend upon whether the Stack Up Editor
or Controlled Impedance tab is selected.
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Layers can be changed to signal, plane, mixed or hatched,
moved up or down or copied and pasted, or assigned
properties as required.

Use the Delete and Swap commands to delete materials or
swap materials from the Materials Library.

The View menu

Use the View menu to change the Stack Editor display whilst
adding or removing materials or modifying or refining the

stack.
Yiew

20 View Ctrl+Shift+2
3D View Ctrl+Shift+ 3
Zoom In Ctrl++
Zoom Cut Ctrl+-
Zoom Bxtents Ctrl+0
Default View Ctrl+9
Open Mavigator F4

Restore Mavigator
Proportional Stack Viewer F3

Open Material Library  Ctrl+L

Open User AppData Folder

The View menu allows Speedstack to display the stackup in
a 2-dimensional or 3-dimensional aspect.

Zoom In to get a close-up view of the stack or Zoom Out to
see more of the stack at a reduced size. Zoom Extents will
adjust the zoom level to display the whole stack.

Hint: Click the mouse centre button/wheel to Zoom Extents.

With the Flex / HDI option installed choose the Open
Navigator command to view the master and associated sub-
stacks. The floating Navigator window may get covered by
other application windows when switching between
programs; i use the Find Navigator to display a reduced
Navigator window at the top left screen corner.

Proportional Stack Viewer

Use the Proportional Stack Viewer to display the stack
currently selected in the Stack Editor so the material
thicknesses are shown proportional to each other. This can
be informative as a visual aid, especially when considering
the dielectric thicknesses between electrical layers.
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The Tools menu
Use the Tools menu to configure Speedstack.

Tools

Options Ctrl+Shift+ 0
Manufacturing Constraints Ctrl+ M
Set Finishing Method Ctrl+M

Set Target Stackup Thickness / Enable Finishing  Ctrl+T

Virtual Matenal Mode Ctrl+Shift+Y

Language 3

The Options command displays the configuration options,
manufacturing constraints, target stack thickness and
finishing options. See Configuring Speedstack for details.

The Units menu

Use the Units menu to select the stackup units, Microns,
Mils/Thous, Millimetres or Inches

Units

Microns Shift+F1

Mils/Thous  Shift+F2

Millimetres  Shift+F3
Inches Shift+F4

External Utility

Use the External Utility commands to start a program
external to Speedstack. The programs are defined in the
Configuration Options|External Ulilities dialog.

The Help menu

Use the Help menu commands to access the User Guide for
the current Speedstack version or tutorials relating to
common Speedstack operations.

Review the licensing terms with the License and About
Speedstack commands.
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Configuring Speedstack

When first run, the Speedstack environment is initialised to
its factory settings. These may require adjustment before
outputting a finished stackup and/or project. Default settings
are changed using Tools|Options, Tools|Manufacturing
Constraints and Tool|Set Finishing Options.

Environment and default settings

From the Tools menu choose the Options command to
display the Configurations Options dialog.

General Options

Default Stack Up View Display Data
o0 Dizplay Fields 1 and 2 are reserved for Layer Numbers and Layer Types
|Display Field 3 | Display Field 4 | |Display Field 5
S |Descriptiu:un hd |N.:.ne j |Isu:u|aﬂun Distance hd
Units
" Mils/Thous {+ Microns " Millimetres " Inches
[+ Open last used file on application start up
I+ Display File Properties Dialog for Mew Stackups and Projects

Choose the Default Stackup View i 2D or 3D; select the data
fields that will appear alongside the stack in the Stack Editor

| Display Field 3 |Display Field 4 | [Display Field 5
|Descriptil:un - |N|:|ne j |Base Thickness hd
Supplier Finished Thickness
Supplier Descrintion Base Thickness Copper Coverage
E&b Finished Thickness lzolation Distance

Copper Coverage Dielectric Constant
%;zk humber Isolation Distance Resin Content

Dielectric Constant Tg

Resin Contert Colour

Tg ¥ | [Data Filenames W

Choose the stackup units; Speedstack supports Mils/Thou,
Microns, Millimetres and Inches.Cl i ck t he Open |
check box to specify that Speedstack should open the last

used file on start-up.

Note: Processed Thickness is the Finished Thickness for
copper layers and Isolation Distance for dielectric layers.
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Clicking the Display File Propert
File Properties Dialog each time a new stackup or project is
initiated.

Structure Defaults

Structures Board Thickness

W1 Default Trace Wwidth [15000

W2 Default Trace \width 12500 Board Thickness [160000
G1 Default Trace Width [15000 Pes = [0
G2 Default Trace Width 12500 Minus % [10
51 Default Trace Separation IW

[ Default Trace Separation IW Drilling

01 Default Trace Offset oo Mirirom Hole Size ErT—
REr Default Resin Puddle Er +

When adding new controlled impedance structures default
values are entered for the trace widths and separations. Use
the Structure Defaults tab to specify the default structure
parameters, board thickness and minimum drill hole size.

Licensing
Use the Licensing tab to tick the purchased licensing options.

" Mo License
" Use Polar Si8000m License

+ Use Polar Si3000e Licenss

If Polar Si8000m or Si%000e has been purchased and you wish for
interactivity between Speedstack and either of these products,
select the appropriate license.

[v Speedstack Flex / HDI License (SF)
[v Hatch Mode License (XFE)
[V Speedstack Import ! Export License (10)

¥ Speedstack / Ucamco Integration License (UCAMCO)

To activate the Speedstack controlled impedance function,
ensure that the Si8000 or Si9000 is installed; from the
Licensing tab choose either Use Polar Si8000m License or
Use Polar Si9000e License option as appropriate.
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Choosing default file locations

Select default materials library file

C:\Program Files (x86)\Folar\Spesdstack\Samples\Speedstack Imperial. mibix Browse...

Select default folder to stare Stack Up ([~ stk) files

C:\Program Files [x86)\FPolar\Speedstack\Samples! Browse...

Select default folder to store Matenial Filter [*.mif) files

C:\Program Files (x8E6)\FPolar\SpeedstackiSamples'Filters Browse...

gy

Use this dialog to choose which materials library the
Speedstack uses at start-up. Click the File Locations tab and
use the Browse button to navigate to the library (.mlbx) file.

The File Locations tab provides for default locations for
stackup or project files and Material Filter (.mlf) files. Browse
to the target folders and click OK to confirm (create new
folders if necessary).

Specifying goal seeking parameters
Click the Goal Seeking tab to specify the default values for
trace widths and separations used during goal seeking.

1 Maximum Trace Width

1 Minimum Trace Wwidth

51 Maximum Trace Separation
51 Minimum Trace Separation

D1 Maximum Trace Separation
D1 Minimum Trace Separation
H Maximum Value

H Minimum Yalue

W Convergence II}5I}7
W Maximum lterations I'H}i
oo
-
oo
-
.
Er

During goal seeking the calculated value for impedance will
progressively converge upon the target value.

In the Convergence text box specify the difference between
the target impedance and the actual impedance at which
goal seeking will terminate.

Use the Maximum Iterations text box to limit the number of
iterations used during goal seeking.
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Setting user defaults
Information added to the User tab will be transferred to the
File Properties dialog and used on printouts

Enter information as appropriate into the associated text
fields; optionally, select a graphic for use as the company
logo & optimum graphic size is 180 x 32 pixels & the
graphic is printed in the preview box.

Author
Company
Department

Site

Default User Information

Company Logo

Used to fill in stack property fields when starting a new stack file.

|J Travers
|D:'-.Pu:ular'-.Graphics'-.F'ular Logos“MewPaolarl Browse...
|>WZ Com Q

Recommended size for the logo is 180 pixels in width.
|Engineering Large images will be scaled down.

o D loe

[North Bridge|

Specifying default CITS test file parameters
Speedstack allows the user to generate a CITS test file for
each controlled impedance structure within the stack.

Select the CITS Test tab to specify the default test
parameters to be used when initiating a CITS test file.

Haorizental Units Channels
Units |Inches j Single Ended |Channe| 1 ﬂ
Test From |3— Differential |G'IEI|'II'IE| 1&2 ﬂ
Test To I?—
Test Method |Absolute -]
Vertical Scale |1E' j
Diiferential Unbalanced Warning Level |15

Each test file contains the test parameters (test units,
distance, number of channels, etc.) to be used when testing

the stackds controlled i mpedance

CITS (Controlled Impedance Test System).
The test file may be edited via the Edit Test Data dialog.
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Choosing background and stackup layer colours
Choose the Colours tab to change stackup component

colours from their factory

defaults.

I.ﬁdhesiues ;I
Background

Bondphy

Coppers

Care Diglectrics
Coverays

Dielectrics

Flexi core

Highlighted Material
|derts ¢ Documerntation
Lager Drills NTP

Laser Drlls TP
Mechanical Drills N TP
Mechanical Drills TP

Peelables hd

I ——

—Base Colour

Change

Reset All

Click Reset All to return to cancel changes.

Miscellaneous Options

— Dielectric Differential

Maximum Recommended Differential is 1.0
Accuracy decreases rapidly above this level.

malgamated Dielectric Differential Threzhold I'I i

Mumber of Undo Levels

Maximum Laser Drilled Layers

e
e

Use the Miscellaneous tab to specify the maximum Dielectric

Differential when working

with multiple dielectric structures;

choose the number of levels of editing Undo and the
maximum number of layers a laser drill can span. (Exceeding
this number will produce a Drill not Valid error message.)

Hatch Defaults

Hatch Fitch
Hatch whdth

Copper Percentage

[433.58
[127.00

I,;f. =

o R

Use the Hatch Defaults tab to specify the default values for
Hatch Pitch and Width and Copper Percentage when setting
a plane to hatched (see Hatch Configuration.)

Configuring Speedstack Y 29




Rebuild and Calculate Structures

These options control the way that the Controlled Impedance structure parameters are
updated from the stack up. When new structures are added or the Rebuild and
Calculate option is selected, Speedstack will update all structures based on the
selections below. Default : All options selected.

¥ Substrate Height (H )

¥ Substrate Dielectric (Er n)

W Trace Thickness (T1)

¥ Coating Above Substrate (C1)
¥ Coating Dielectric (CEr)

The Rebuild and Calculate Structures tab allows the
designer to specify which parameters are included when
controlled impedance structures are recalculated after
modifying the stack.

Manufacturing Constraints

The Manufacturing Constraints options consist of a collection
of manufacturing capabilities, minimum gaps and trace
widths, buried and blind via and trace aspect ratios, drill
aspect ratios, etc. that can be applied during design rule
checking (see the DRC tab detail below.)

¥ Manufacturing Tests

¥ Min. Trace \Width ¥ Min. Gap \width
Aspect Ratios
v Mechanical Drill

¥ Blind Laser Microvia

¥ Buried Laser Microvia
¥ Trace

[~ Resin Starvation

They will normally refer to differing levels of technology
offered by one or more PCB manufacturers for a range of
prices. The required information (shown in the example
below) can normally be obtained from the manufacturer.

Manufacturing Constraints

Manufacturers Name

“‘v

Polar Mils
Polar Millimetres
Polar Inches

Trace A R

Minimum Trace Width

Blind Laser ViaA. R Buried Laser ViaA. | Mechanical Drill A R.|  Minimum Gap

Mils
Millimetres
Inches

Highlight Close

"Current Active Co
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Click the Highlight button to highlight the current active
constraint; to apply a new constraint select the constraint row
and click Set New.

Editing and adding constraints
To modify a constraint or add a new constraint, double click
within the constraint row to be edited.

Edit Constraints
UUnits
" Mils {* Microns
" Inches " Millimetres
Opticn Name |F‘0Iar Microns
Minimum Gap |F"5
Minimum Trace \afidth |75
Mechanical Drill AR. 8.5
Blind Via AR. 05
Buried Via AR. 05
Trace AR. 1
1of 4 > | >
add | | Cancel
Done

Modify each setting as required; click Done to confirm the
settings and close the dialog.

To add a new constraint click the Add button, fill in the
settings fields and click Done to finish. The new constraint
will be added to the table of current constraints. Click the
Delete button to remove the constraint from the list.
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Set Target Stackup Thickness/Enable Finishing

Set the Target Stackup Thickness and tolerances via the
dialog below.

Target Stack Up Thickness / Enable Finishing

Target Stack Up Thickness &0.0000 (Mils)

Tolerance

{+ Percent " Absclute

Positive Tolerance + 100 G
Megative Tolerance - 100 G

Enable Prepreg Finishing ~

Ensble Copper Finishing [
Apply | Cancel |

Tolerance may be set in terms of percentage or absolute
values:

Tolerance

" Percent {+ Absolute

Positive Tolerance + &.0000 (Mils)
Megative Tolerance - &.0000 (Mils)

Note that positive and negative tolerance values can be set
independently. The values should reflect the currently
selected units.

To enable prepreg and/or copper finishing tick the associated
check boxes. Click Apply.

Note: Unchecking the Enable Finishing options disables the
Apply and Reset Finishing buttons. Note that these buttons
are only available in Materials Library Mode T they are
disabled in Virtual Material Mode.
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Finishing Options

From the Tools menu choose the Set Finishing Method
command to display the set finishing corrections dialog.
Speedstack offers two methods: Copper Coverage Method
and Simple Percentage Method.

JLLE
I

Set Finishing Method et

Copper Coverage Method Simple Percentage Method

Copper Coverage Method Currently
Selected

i

Each method requires that the amount of copper to be added
where plating is required be set. In addition, where the
Excess Resin design rule check is used the minimum
acceptable value must be set.

Simple Percentage Method

The Simple Percentage Method allows the user to set the
percentage of prepreg base height, which will be used to
determine the isolation distance. The percentage is set for
each electrical layer type pair.

HE Percentage Prepreg Corrections »

Prepreg
Set Finished Thicknesses of Prepreg materials (% of base material)
when prepreg is pressed between:

Signal and Signal layers W“f’,
Signal and Mixed layers W‘};
Signal and Plane layers W",’,
Mixed and Mixed layers W‘}{,
Mixed and Flane layers W‘R
Flane and Flane layers Wi’,

Copper Flated Thickness

Please enter a value of thickness that will be added to hase
thickness of copper layers when plating

Copper to be added 0.7000

Excess Resin Test

Minimum Excess Resin 15 %
Apply | Cancel |
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Copper Coverage method
The Copper Coverage method allows the user to set the
amount of copper that will be embedded into the prepreg.

This can be set as a single value for each electrical layer
type. Alternatively the amount of copper embedded will be
calculated on an electrical layer by layer basis dependent
upon the copper coverage for the layer set in the properties
window. The greater the copper coverage the smaller the
amount of copper that is embedded.

3E Copper Coverage Based Prepreg Corrections >
Percentage Copper To Be Embedded in Prepreg

* Set by Layer type

Signal Layer % |75
Mixed Layer %15
Plane Layer % |5

" Proportional to Coverage
Copper Finishing

Please enter a value of thickness that will be added to base thickness of
copper layers when plating

Copper to be Added 0. 7000

Excess Resin Test

Minimum Excess Resin %15

Apply | Cancel

Note: The two methods of finishing are not compatible with
each other. The Copper Coverage method requires that the
finished thickness of prepregs be entered in the library; that
value stays locked in the stack unless the Simple Percentage
method is set up; if Reset Finishing is then clicked the
finished thickness reverts to the base thickness.
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Virtual Material mode
The Virtual Material Mode command toggles between Virtual
Material and Material Library modes.

Note: Switching to Virtual Material Mode disables the Apply
and Reset Finishing buttons.

Note: Virtual Material mode and the Simple Percentage
method of finishing are not compatible. Speedstack displays
the message below if the two are selected simultaneously.

Speedstack >

|_ The Simple Percentage Method of finishing is not supported when

_I Speedstack is in Virtual Material Mode, Please use the Tools | Set
Finishing Method and select Copper Coverage Method.

oK

Working with external utilities

Speedstack can call an external program / utility / script via
the External Utilities menu options. The menu items are
configured via Configuration Options|External Utilities.

Choose |  Clear |
Choose |  Clear |
Choose |  Clear |
Choose |  Clear |
Choose |  Clear |

To specify a program click Choose and navigate to the
program and click Open. The program will be added to the
External Utility menu.
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The Speedstack toolbar

The Speedstack toolbar comprises shortcut links to the most
popular commands.

Ed TSl XO==R=ZRg 777717 2= W

Note: toolbar buttons will be enabled/disabled depending on

whether Speedstack is performing stack editing or controlled

impedance calculations. Pause the mouse over each tool

button to display the tool s scr e

File operations

ES Create new stackup

L M

E Library mode

W M

E Virtual Material mode

A Stackup Wizard

Stack building operations
[ S

Symmetrical Mode off

Symmetrical Mode on

D Mirroring Mode

L — Add layer to the stackup

Click to select the layer type. The list of layer types is
displayed in the associated sub-menu.

Layers available include:

Foil Add foil layer to the stackup
Core Add core layer
RCC Add resin coated copper layer

Non-Copper Core Add non-copper core
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Prepreg Add prepreg layer

Soldermask Add solder mask
Flexible core Add flexible core layer
Bondply Add bond ply adhesive
Adhesive Add Adhesive
Coverlay Add coverlay layer
Ident Add screened ident layer
Peelable Add peelable mask

j[f: Add mechanical/laser drill between layers

Editing the stackup

x Delete selected stackup material or drill

@ Swap selected material

Note: the Copy and Paste buttons below are only enabled for
the Stack Editor and DRC tabs i they are disabled for the
Controlled Impedance and CI Results tabs.

Copying and pasting materials

l

Copy material of the selected layer

L

Paste material above selected layer

—
i Paste material below selected layer
q y

n] |u]
':Ffﬁl Copy material properties

‘[_F_lg Paste material properties
(=] [u]

Changing plane types

Set the selected electrical layer as a signal
layer

| [

Set the selected electrical layer as a plane
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7

Set the selected electrical layer as a mixed
signal/plane layer

Set the selected electrical layer as a hatched
plane

Note: the Move Selected Layer buttons below are only
enabled for the Stack Editor and DRC tabs i they are
disabled for the Controlled Impedance and CI Results tabs

1
¥

Move selected layer up one layer

Move selected layer down one layer

Display properties dialog for the selected layer
or drill

Note: the Apply and Reset Finishing buttons below are only
enabled for the Materials Library Mode with the Prepreg and
Copper Finishing Options checked (see Set Target Stack
UpThickness/Finishing Options) 1 they are disabled for the
Virtual Materials Mode.

Applying finishing

) |

Apply finished thickness

Reset finished thickness

Changing the stackup view

LR [Ny

Display 2-dimensional view

Display 3-dimensional view

Proportional Graphics View

Managing the materials library

Go To/Display materials library
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Exchanging data with the Si8000m or Si9000e Field solver

Copy controlled impedance data to field solver

Paste controlled impedance data from field solver

’% Copy to Si8000m or Si9000e Project
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Creating and editing stackups (Virtual Material mode)

Material Library and Virtual Material modes

Speedstack provides the option of switching easily between
Material Library and Virtual Material modes, allowing the
stack designer to build and experiment with stackups without
requiring real materials to be entered into a materials library.

In Virtual Material mode the Stackup Wizard allows rapid
entry of stack details, the number of layers, overall board
thickness, plane layers, solder mask and copper thickness.
Speedstack will then build a stack to the specified board
thickness by distributing the dielectric regions equally. If a
preferred core thickness is specified Speedstack will
maintain the dielectric thickness for core regions but equally
distribute prepreg regions to reach the target board
thickness.

This section will describe the steps to construct an 8-layer,
symmetrical FR-4 stack to the specification below using

Speedstackods Virtual materi al Mo d
Thickness: 60 mil
Signal layers: 1,3,6,8
Plane layers: 2,4,57
Er: 4.2
Preferred core thickness: 8 mil
Copper (all layers): 1loz./1.4mil
LPI Mask: 1 mil
PTH drill passes: Layers 17 8
Laser microvia passes: Layers 17 2,871 7
Impedance structures: SE 50 Ohm Layer 1, Diff 100 Ohm Layer 1

From the Units menu choose Mils/Thou, from the Tools
menu toggle Virtual Material Mode On.

Manufacturing Contraints Ctrl+5Shift+E
Set Finishing Options

Set Target Stack Up Thickness / Finishing Options

Virtual Material Mode
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é Library/Virtual Material mode indicates Virtual Material
mode.

Using the Stackup Wizard
From the File menu chose New|Stackup Wizard.

Setting basic stack data
Fill in the dialog as shown below.

Stack Up Wizard (Virtual Material Mode)

L e :|v Nominal Diglectric Constant 42
Target Stack Up Thickness &0.0000
Pasitive Tolerance % 10 Solder Mask Top v
Megative Tolerance % 0 Solder Mask Bottom v
Symmetrical v Solder Mask Dielectric Constant 3
Plane Layers Mixed Layers Solder Mask Thickness 1.0000
| ‘12 Preferred Core Thickness Select j |2.0000
3 3 Copper Thickness 1.4000
4
5 .
3 3 Build Type
-
] ] * Fail " Core " Seguential/HDI
Mext = Finish Cancel

Click Next to add drills.

Adding drills

Select Column 1 and specify the First Electrical Layer as
Layer 1 and the Second Electrical Layer as Layer 8; choose
Mechanical, Through Plated with No Fill and click Add to add
the first drill to the stack.
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Add Drills

— Electrical Layers R
Column First Electrical Layer No Second Electrical Layer No
I = D = s =
— Dnill Informat —Hole Information—————
% Mechanical Fill Type Hole Count
1 lnser No Fil E2RRAL]
" Laser (Stacked) Different Hole Sizes
ID
[¥ Through Plated
) Minimum Hole Size
Data Filenames
I ID.DDDD
Delete Last | Delete Al =
<Previous_| Finished |  Cancel |

Adding microvias

Choose Column 2, specify the First Electrical Layer as 1 and
the Second Electrical layer as 2; choose Laser with No Fill
and click Add. Repeat the process to add another microvia to
Column 2 between electrical layers 8 and 7 (shown below.)

Click Finished.

The Stackup Wizard displays the New Stackup File
Properties dialog; enter the (optional) stackup properties.
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MNew Stackup File Properties = B
The fields below are optional
Descriptive Stackup MName |M-Board V Stack
Stack Top Side Label |
Stack Bottom Side Label |
Date Created j070s2m3
ersion IF{ev 000
Rewvision Show/Hide Revision Information
Author Jm
Company IF‘oIar
Department IEngineenng
Site |Morth Ind Estate
Associated Documents

ok | skip |

Click OK to close the dialog and edit the stack. Speedstack
builds the stack to achieve the specified board thickness.

Click the 2D button to assist in visualisation while editing the
stack.

Use the View menu to zoom in and out of the stack.
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Zoom In
Zoom Out
Zoom Extents
Default View

Hint: Click the mouse wheel in the Stack Editor (Zoom
Extents) to view the entire stack.

The Stackup Editor displays summary information for the
whole stack and for items within the stack as they are

selected.

Stack Up Information

Field Walue
Electrical Layer Count 2

Stack Up Cost 0.00
Copper Thickness 11.0236
Dielectric Thickness 21.9635
Solder Mask Thickness 1.9635
Target Stack Up Thickness BZ.9521
Stack Up Thickness &2.9521
Stack Up Thickness with Scldermask 645606

Selected Item Information : Dirill

Field Value
First Electrical Layer No 2
Second Electrical Layer No 7
Mechanical Dirill False
Laser Onll True
Fill Type Ma Fill
Diata Filenames

Heole Count 0
Different Hole Sizes 0
Minimum Haole Size 0.001
Minimum Allowable Hole Size 152000

Editing the stack

With the Avirtual o
changed as required.

stack i

Changing material properties

To change the properties of a material, right click the
material in the stack and choose Properties; fill in the text
fields with the associated information and click Apply. Most
material properties can be changed, including the material

n
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descriptions, base and finished thickness, dielectric
constants, drill parameters along with the graphical colours.

Choosing Symmetrical mode

Stackups are often designed symmetrically to prevent
[T warping and twisting i using similar materials in the top
Wi and bottom halves of the stack.

~ | Symmetrical OFF

Clicking the Symmetrical button will toggle the Symmetrical

F'“_.".":*‘ mode on or off. In Symmetrical mode the stack editing
i Symmetrical ON functions will process materials in the upper and lower
halves of the stack simultaneously.
Changing the material description
In this example stack, ensure symmetrical mode is selected
then right click the solder mask material in the stack to
display the Solder Mask Properties dialog.
Solder Mask Properties
Main ]Notes ]
General Information Apply
Supplier | Cancel
Supplier Description | Close
Description |Liquid Phato Imageable (LPI) 4
Stock Number |
Type |
Solder Mask
Thickness 1.0000 Dielectric Constant 3.0000
Mask Colour li Graphical Colour _
Diata Filename
Y

Change the Solder Mask Description to Liquid Photo
Imageable (LPI).

Description |Uquid Photo Imageable (LPI)

The change on the Description in both solder masks is
reflected in the Editor window.

Liguid Photo Imageable (LPI) 1.000

Liquid Photo Imageable (LPI) 1.0040
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Changing electrical layers

Electrical layer types may be changed from plane to signal,
mixed and hatched. Right click the layer to be changed and
choose from Signal, Plane, Mixed or Hatched.

Set to Signal
Setto Plane
Set to Mixed
Set to Hatched

Speedstack will take the designated layer type into
consideration when adding controlled impedance structures.

Setting hatched planes

With the XFE option Speedstack supports hatched planes,
— implementing the same crosshatch calculation technique
Ve used in the Si8000m / Si9000e. If a crosshatch plane is
Set Layer to Hatched  required click Set Layer to Hatched Plane i use the Hatch
Plane Configuration dialog to set hatch pitch and width or set the
hatch width by percentage copper area. Click Apply.

Hatch Configuration Hatch Fitch wp  [17.0701 ——
"\H =} HW Ha