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1 Speedstack 2021 Introduction

Introducing Speedstack 2021

Welcome to a preview of Speedstack 2021.

We have introduced a number of new features that have been requested
through our Polarcare software maintenance service.

If you would like to have a web-based demonstration please contact your
local Polar office, details are shown on the last slide of this presentation.

Please note: the Speedstack units have been set to Mils in the following screen grabs

polar
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Speedstack v21.07.08 (July 2021)
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Speedstack 2021 Introduction

New Drill Cap feature

)

E Polar Speedstack Stack Up Builder:  Stack : Eval Imperial Capped Drills.stk Project : Eval Imperial Capped Drills.sci

File Edit View Jools Units External Utility Help

BEe=d T QS0 XO =& =

Liquid Photolmageable Mask 4.000/0.0195

4.200/0.0195

4.200/0.0195

PrePreg 1080 4.200/0.0195
FR4 Core 4.200/0.0195

0.0195

4.200/0.0195

4.200/0.0195

4.200/0.0195

4.200/0.0195

4.200/0.0195

4.200/0.0195

4.200/0.0195

4.200/0.0195

Liquid Photolmagesble Mask 4.000/0.0195

Mis/Thous  |Target Stack Up Thickness = 60.0000 |Stack Up Thickness = 56.9600

—_— e =

CRIE| AT

1.0000
1.4000
1.9500
1.4000
1.9500
1.4000

1000
1.4250
1.4000
1.9500

1.4000

1.4000
1.0000

|Stack Up Thickness with Soldermask = 58.9600  |Beta W21.07.08

I T 28 & 29 &4

= ]

Stack Up Editor | DRC: 0 Controlied Impedance | i Resutts |

X TEOEES B
an <] <fhers >

Substrate 1 Height
Substrate 1 Dielectric
Lower Trace Width
Upper Trace Width
Trace Thickness
Coating Above Substrate
Coating Above Trace

The new Dirill Cap feature has been
introduced to clearly document when via
holes are capped, the process where a
\ conductive ‘lid’ is added to the via hole
during fabrication.

Buried vias, plated holes that start and end
on inner layers of a stack up, are often

capped.
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Dr

ill Cap option — mechanical through plated drills

HE Drill Properties > e el
Mechanical
Main | Notes | For mechanical drills it is possible to have
Elecincal Layers o
First Electrical Layer Second Electrical Back Drill Must-Cut Back Drill Must-Not-Cut fOUr States
Stack Up Column Mo (Start Layer) Layer Mo (End Layer) Layer Mo Layer No 1 ) Nerther f"'St or Second |ayer Capped
2 =l | =ls = | =1 = (default when adding a drill)
Drill Information Hole Information 2. First layer capped
& Mechanical Fill Type Hole Count Minimum Drill Size 3. Second layer capped
" Laser Copper Paste - |D |D 0ooo / 4 BOth Ia ers Capped
" Back Drill Different Hole Sizes Minimum Drill Size Tolerance (Abs) 4// y
o |0.c000
v Through Plated v First Layer Capped Minimum Hole Size Minimum Barrel \Wall Thickness
I Second Layer Capped [0.0000 [o.0000
Data Filenames

Minimum Pad Size

|0.0000
Back Drill Information
Minimum Distance From Minimum Distance From
Must-Cut Layer Must-Mot-Cut Layer
Maximum Distance From Maximum Distance From
Must-Cut Layer Must-Mot-Cut Layer

Apply I Cancel
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Drill Cap option — laser drills

HE Drill Properties >
Main | Notes | Laser S .
B T— For laser drills it is possible to have two
Stack Up Column  jpoigieoyical baver Becond Blectrical | EEck it MuseCut Back Dl Must ot Cut states as the Second Layer Capped
3 = I =l = = | =] checkbox is disabled:

1. Not capped (default when adding a
— Drill Informati —Hole Informati / dn”)
i~ Mechanical Fill Type Hale Count Minimum Drill Size

& Loser [Comerome =] o [0:0000 |/ 2. First layer capped
= Back Drill Different Hole Sizes Minimum Drill Size Tolerance (Abs) AC//
Jo |0.0000
¥ Through Plated [V First Layer Capped Minimum Hole Size Minimum Barrel wall Thickness
) ™ Second Layer Capped Iu_m Iu_m
Data Filenames

Minimum Pad Size
|o.co00

— Back Drill Infor

Minimum Distance From Minimum Distance From
Must-Cut Layer Must-Mot-Cut Layer
Maximum Distance From Maximum Distance From
Must-Cut Layer Must-Mot-Cut Layer

Apply I Cancel
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Speedstack 2021 Introduction

New Drill Cap feature

[ [Mits/Thous  [Target Stack Up Thickness = 60.0000  [Stack Up Thickness = 56.9600 [Stack Up Thickness with Soldermask = 58.9600  |Beta W21.07.08

3E Polar Speedstack Stack Up Builder:  Stack : Eval Imperial Capped Drills.stk Project : Eval Imperial Capped Drills.sci - o X
Eile Edit View JTools Units External Utility Help
Lu S + + [e—— oma e | moe — e - | 3 =
EEd Q=0 xO =& FEF7F7ALT EE E 294
Stack Up Editor | DRC : 0 | Controlled Impedance | CI Resutts |
—Stack Up Information
Liquid Photolmageable M 4.000/0.0195 1.0000 Field [Value
- . Electrical Layer Count 12
T A 1.4000 Stack Up Cost 46.00
PrePreg 1080 4.200/0.0 i T - - - 00 Copper Thickness 18.6000
Dielectric Thickness 27,3600
Copper Foil 1.4000 Solder Mask Thickness 2.0000
PrePreg 1080 4.200/0.0195 L s - 4 1.9500 Target Stack Up Thickness £0.0000
- » Stack Up Thickness 56.9600
Ecpegal LAITY Stack Up Thickness with Soldermask  58.9600
PrePreg 1080 420000195 e el e - 41.4250
1000 [~ Selected ltem Drill
FR 4.200/0.0195 000
Field | Value
. _ S o First Electrical Layer No 4
PrePreg 1080 4.200/0.0195 Second Electrical Layer No )
P PN Mechanical Drill True
PrePreg 1080 4.200/0.0195 [ e
21000 Back Drill False
4.200/0.0195 12.0000 == =
000 First Layer Capped True I
o e Second Layer Ca True
4.200/0.0195 e oo
4.200/0.0195 Dsts Filenames
Hole Count
4.200/0.0195 Different Hole Sizes
Minimum Hole Size 0
. Minimum Allowable Hole
=Preg 108! 200/0.0195
PrePreg 1080 420000195 el Ve [iipiatinsy
Minimum Drill Size f
mmmomszeraes| | NE Selected ltem Information auto
PrePreg 1080 4200000195 G Ve Minimum Barrel \wall Thic| ) ) .
A 4000 . updates as you click each drill, the First /
S 200/ Note 2 H
PrePreg 1050 120000195 ess— | | o - 41.9500 hom? Second Layer Capped can be confirmed
Copper Foil 1.4000 Note 4
ot here
Liquid Phaotolmagesble M 4.000/0.0195 1.0000
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New Drill Cap feature — technical report enhancements

&% Speedstack Report Printer — x
File Options

7 . . — S -
v e ][Ol (AR e A -CeF I i e[S = ER & 23 Den BB e -
~
cA les\Eval ial Capped Drills_sci Units: Mils w—-
o Jrrean
‘ Goppor Layor ‘ ‘ Processed ‘ ‘
Layer Name Supplier Description Type Thickness er | Loss Tangent| Impedance ID
Polar Samples  Liquid Photolmageable Mask SolderMask 1.000 4.000 00195
1 A Top Polar Samples  Copper Foil Copper 1.400 1,2
Polar Samples PrePreg 1080 Dislectric 1.950 4200 00195
2 Inner 2 Polar Samples  Copper Foil Copper 1.400
Polar Samples  PrePreg 1080 Dielectric 1.950 4.200 0.0195
3 Inner 3 Polar Samples Copper Foil Copper 1.400
Polar Samples  PrePreg 1080 Dielectric 1.425 4200 00195
4 Inner 4 2100
Polar Samples FR4 Core FR4 3.000 4200 00195
5 Inner 5 1.400
Polar Samples  PrePreg 1080 Dielectric 2178 4.200 0.0195
Polar Samples  PrePreg 1080 Dislectric 2178 4200 00195
6 @ = Inner 6 2100 3,4
b = Polar Samples FR4 Core FR4 12.000 4200 00195
7 w w Inner 7 2.100 5,6
Polar Samples  PrePreg 1080 Dielectric 2178 4.200 00195
Polar Samples  PrePreg 1080 Dislectric 2178 4200 00195
8 Inner 8 1.400
Polar Samples FR4 Core FR4 3.000 4200 00195
9 Inner 9 2.100
Polar Samples  PrePreg 1080 Dielectric 1.425 4200 00195
10 Inner 10 Polar Samples Copper Foil Copper 1.400
Polar Samples PrePreg 1080 Dielectric 1.950 4200 00195
1 ¥ W Inner11 Polar Samples  Copper Foil Copper 1.400
Polar Samples  PrePreg 1080 Dislectric 1.950 4.200 0.0195
12 A4 \iﬂauom Polar Samples _Copper Foil Copper 1.400 el
jgeable Mask SolderMask 1.000 4.000 0.0195
= 37.360 | Solder Mask Thickness = 2.000 [Stack Up Thickness = 56.960 | Stack Up Thickness with Soldermask = 58.960
The technical report has also been
updated to support capped drills B

8 Copyright © Polar Instruments 2021 po|arinstruments_com
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Import / Export enhancements

The following Import / Export options have been updated to support the
drill cap properties introduced with Speedstack v21.07.08:

« XML STKX v22.00 and SSX v12.00 import / export options
« CSV export option

polar
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Speedstack v21.05.06 (May 2021)
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Speedstack 2021 Introduction

New Layer Name property for electrical / copper layers

Polar Speedstack Stack Up Builder:

Stack : Eval Imperial.stk  Project : Eval Imperial.sci

Eile

Edit

View Toels Units External Utility  Help

Liquid Photolmageable Mask
Copper Foil
PrePreg 1080

FR4 Core

PrePreg 1651

FR4 Core

PrePreg 1651

1651

FR4 Core

PrePreg 1080
Copper Fail
Liquid Photolmageable Mask

Mils/Thous

4.000/0.0195

4.200/0.0195

4.200/0.0195

4.200/0.0195
4.200/0.0195

4.200/0.0195

4.200/0.0195

4.200/0.0195
4.200/0.0195

4.200/0.0195

4.200/0.0195

4.200/0.0195

4.000/0.0195

Target Stack Up Thickness = 60.0000

Esd T O=l XU &= "S5 7777 LT gl 29 = 4k

Inner4

Inner5

T lInner6

Inner 7

Bottom

Stack Up Thickness = 60.8600 Stack Up Thickness with Soldermask = 62.8600 'V21.05.06

Stack Up Editor | DRC: 0 Controlled Impedance | CI Resits |

FXYTEAOL =B

Al I<| < |1 of4 >| >l

= microstnp 18

Substrate 1 Height
Substrate 1 Dielectric
Lower Trace Width
Upper Trace Width
Trace Separation
Trace Thickness
Coating Above Substrate ci

A new Layer Name property has been
introduced to the electrical / copper layer
element of Foils, Cores, Flex Cores, RCCs
and Shields

Speedstack will continue to use the
automatic layer numbers but this new text
field allows users to key in their own
descriptions to match existing layer

naming conventions

11
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Speedstack 2021 Introduction

New Layer Name property for electrical / copper layers

Foil Properties

l Motes ] Aftributes ]

General Information

Supplier

|F'c-|ar Samples

| Apply

Foil Properties

The new Layer Name property exists on all
materials with an electrical / copper
layer. The user can key in any

Supplier Description [Fo00
Diescription |Cu:||:|per Foaiil Cost W
Stock Mumber [100-001
Type |Ccn|:-per Lead Time 0.00
— alphanumeric name

Base Thickness 0.7000 Copper Coverage % 0.00
Finished Thickness 14000 Graphical Colour
Layer Mame |Tu:|p
Diata Filename |
Trace Inverted I —
Finishing Applied I

12 Copyright © Polar Instruments 2021
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New Layer Name property for electrical / copper layers

Speedstack 2021 Introduction

Core Properties
{MEN ] Notes | Atrbutes |

General Information Apply
Supplier |Pn|ar Samples m Close
Supplier Description |co/005
Description [FR4 Core Cost 5.00
Stock Mumber [400-005 Tolerance 0.00 Core Properties
Type |FR4 Lead Time 0.00

Upper Copper For core materials, a new Layer Name
Base Thickness 1.4000 Copper Coverage % 0.00 property has been added for both upper
Finished Thickness 1.2000 Graphical Colour .

== and lower electrical / copper layers
Layer Name |Inner 2 I ‘—/-I
Data Filename |
r =

Finishing Applied -

Dielectric
Base Thickness 3.0000 Td 0.0
Finished Thickness 3.0000 CAF Resistance 0.0
Dielectric Constant 4.2000 Z Axis Expansion 0.0
Loss Tangent 0.0195 Excess Resin 0.0000
Resin Content % 60.00 Isclation Distance 3.0000
Tg 180.0 Graphical Colour

Lower Copper
Base Thickness 1.4000 Copper Coverage % 0.00
Finished Thickness 1 LE Graphical Colour

S —
Layer Name |Inner 3 I
Data Filename |
r~ =

Finishing Applied r

Copyright © Polar Instruments 2021
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Speedstack 2021 Introduction

New Layer Name property for electrical / copper layers

Master

Mils/Thous

Target Stack Up Thickness = 60.0000

Stack Up Thickness = 60.8600

Stack Up Thickness with Soldemask = 62 8600

V21.05.06

HE Polar Speedstack Stack Up Builder:  Stack: Eval Imperial.stk  Project: Eval Imperial.sci - [m] >
File Edit View Tools Units External Utility Help
o B2 TS —_ = g —— e P T =
E=dTO=S0X -— RE 7777 gl & s = 4
Stack Up Edttor | DRC : 0 | Controlled Impedance | CI Resuts |
Stack Up Information
Field Value
Electrical Layer Count 8
Stack Up Cost 54.00
Copper Thickness 11.2000
Dielectric Thickness 49.6600
Solder Mask Thickness 2.0000
Target Stack Up Thickness 60.0000
Stack Up Thickness 60.8600
Stack Up Thickness with Scldermask  62.8600
Liquid Photolma 4.000/0.0195 1.0000
srFail Selected ltem Information : Foil
PrePreg 1080 200/0.0 1419500 Fieid Value
T Supplier B Polar Samples
200/0.0 0000 Supplier Description FO/001
1.4000 Description Copper Foil
" Stock Number 100-001
4.200/0.0195 27760 Type Copper
PrePreg 1651 200/0.0 Cu Base Thickness 0.7000
PrePreag 1651 200/0.0 Cu Finished Thickness ;4000
1.4000 Layer Hame i) | |
200/0.019 12.0000 ota Flenames
ww  1.4000 Minimum Trace Width 29528
g 1651 200/0.0 5.5520 Note 1
a MNote 2
ePreq 165 200/
PrePreg 1651 200/0.0 Mok 2
Prel 200/0.0195 ﬂiﬁe ;
e
1.4000 Cost
200/0.0 0000 Lead Time 1
=350 The Selected Item Information auto
ProPreg 1080 T 19500 e updates as you click each material, the
Copper Foil 1.4000 -
4000000 Layer Name can be confirmed here

14 Copyright © Polar Instruments 2021
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New Layer Name property for electrical / copper layers

1.0000

Liquid Photolmageable Mask 4.000/0.0195

L 1 [Top] : 2 Structures
PrePrag 1080 4.200/0.0195 ‘ , ___________________________________________________________________________________________________________________ 1.9500

PrePreg 1651 4 200/0.0195 5.5520

. 1.4000
FR4 Core 4.200/0.0195 12.0000
1.4000
L 5 [inner 5]

PrePreg 1651 4.200/0.0195 . 5.5520

Mouse over the electrical layer and the
Layer Name will display alongside the
layer number and the amount of
structures. Very quickly confirm the Layer
Name without needing to open the
Properties dialog

15 Copyright © Polar Instruments 2021 polarinstruments.com
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New Layer Name property for electrical / copper layers

Speedstack 2021 Introduction

Liquid Photolmageable M 4.000/0.0195
per Faoil

PP PrePreg 1080 4200000195 ol | Bl ||

Core FR4 Core 4 200/0.0195

PP

PP

PP

Configuration Options

Extemal Llilities I Rebuild and Calculate Structures I
General IStn.lcture Defaults I Licensing I File Locations I Goal Seeking I User I CITS Test I Colours I Miscellansous I Hatch Defaults I

—Default Stack Up Display Data
Wiew
= 20 Display Fields 1 and 2 are reserved for Layer Numbers and Layer Types
- [Display Field 3 | [Display Field 4 | [Display Field 5
a0
IDescription LI IDleIectric Constant/Loss Tangent ;I Layer Mame ;I
Tg ~
) Colour
[~ Units Data Filenames
Processed Thickness
i+ MilsiThous = Microns = Millimetres i~ Inches Mask Thickness Bottom
Dielectric Constant/Loss Tangent =

¥ Open last used file on application start up

[+ Display File Properties Dialog for New Stackups and Projects

Apply Cancel

16 Copyright © Polar Instruments 2021 polarinstru ments.com
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New Layer Name property for electrical / copper layers

&5 Speedstack Report Printer

File Options

=L i iy WZ I REFEQRQALIIOe088 S

24aax

Suppiier
ooe Samples
fosor Sampies  Copper Fail Copper 1400 12
foicr Samples  Prefeeg 1080 Distectric

Liquid Phatalmagestie Mask

r Samples  FR4 Care FRa

olar Samples  PrePreg 3080 Dielectic  2.778 azoo 0.0185
olar Samples  PrePreg 1651 Dislectic  5.552 azon 00195
ise Samples  PrePreq 1651 Distactic 5552 azoo oo19s

1.a00
foine sampies  FRa core FRa 12 000 az00 00195
1au0

foise Samples  PrePreg 1651 Diolactic 5 852 azan 00195
rSamples  Prafreg 1651 Dloacine 5§ 852 aza0 00195
olsr Samples  PrePreg 3080

lar Samples  FR4 Care

olar Samples
folar Samples  Copper Fail Copper 1400 “
foiar Samples  Liquid Promimagestia Mask  Solseriask

1.200 | Diclectric = 49,660 | Sokder Mask

Prafrog 1080

Trace
Weietih Target

2y i1
o 7850 6650 8118 100,000

1 - Edge Caupled Coatad Microsrp 18
2 - Coated Microsinp 18
3 - Edge Coupled Offset Sirphne 1814
a - Coatsd Microstp 18

Fucstme: Wasier

0 4000 3000 o000 73000 75740

& 7250 6250 500 109.000 101.280

0 4000 3000 @ a0 75000 75,740

Revision Dare of Revision: | Edivar

e
[ Femsocmied Docments
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Copper Finishing classes increased

SE 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

" Proportionzl to Coverage

Copper Finishing

Enter values of thickness according to preference. The selected value will be
the one added to the base thickness of copper layers when plating.

Class Name Value Selection
[Class 1 [o.7000 «
[class 2 [o.7000 c
[Class 3 [o.7000 c
[Class 4 [0-7000 C

Excess Resin Test

Minimum Excess Resin % s

Apply | Cancel

HE Copper Coverage Based Prepreg Cormections

Percentage Copper To Be Embedded in Prepreg

= Setby Layer type

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

" Proportional to Coverage

Copper Finishing

User selectable plating
thicknesses under Finishing
Options (Copper Coverage &
Simple % methods)

Speedstack v21.04 and earlier
supported 4 classes

18 Copyright © Polar Instruments 2021

Enter values of thickness according to preference. The selected value will be
the one added to the base thickness of copper layers when plating.

ID | Class Name Class Value | Active = | Edit
1 Class1 Set [
2 Rich 0.8000
3 Class 3 0.7000
4 Class 4 0.7000
5 Class5s 0.0000

Excess Resin Test

Minimum Excess Resin % |15

Apply | Cancel

Speedstack v21.05 now supports 20
classes

polarinstruments.com
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Import / Export enhancements

The following Import / Export options have been updated to support the
layer name property introduced with Speedstack v21.05.06:

« XML STKX v21.00 and SSX v11.00 import / export options
« CSV export option
« Gerber/ DXF export option

polar
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Speedstack v21.04.00 (April 2021)
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Speedstack 2021 Introduction

All Losses plot - clearer labelling

Frequency Dependent Properties

Coated Microstrip 1B
W2

Graph | Single Ended |

Length of Line

Trace Conductivity (S/m)
Frequency Minimum (MHz)
Freguency Maximum (GHz)
Frequency Steps
Frequency of Interest (MHz)

— ] *®
i Result Presentation
[1000.0000 ) Longth of Line: i fin & 'm Closs
TC  [FEboEar
i 5.800E-0 Substrate Causal Extrapolation Reference Points Clear Beautt
S 5000000 [¥ Set Dielectric Constant (Er) from Stack Up materials ﬂ
FMax [100000 | set ¥ Set Loss Tangent (TanD) from Stack Up materials
Freg (Hz) Ref Er Ref TanD
FStep eq
20 H1 [1.000E-09 [+2000 Jo.o19s
Frea  [1000.0000 H2 [ [ [
Caleulate H3 I I
e [ [
REr [ [ [
CE  [1.000E-09 [4.0000 0.0195

Surface Roughness Compensation

¢ Smooth

(= Hammerstzd
" Groisse

" Huray

Print Settings

J—— _e=| The All Losses plot y-axis and data

—=4 series labelling has been improved.

% Includs Less Gragh for this strucwre onhe rep]. INOW. €ASI€T 1O dlStIngUISh between

Smooth Conductor Loss and

Coated Microstrip 1B

www_polarinstruments com
2AnnSirum

Conductor Loss with Roughness

Frequency - MHz

— ,,—-—m%'51
mmm Smooth Conductor Loss | B Dielectric Loss Smooth Attenuation| E=——x3 Conductor Loss with Roughness E=====1 Attenuation with Roughness 4 |
| oSS Budget
pus
= —) Less Budget (dE)
CE——— = ~20.0000 Refresh
10-E S N
E ] I . Picked Data Paint Information
N —] ——]
E T ——— T ———
20-F£ _— R ——
25-F S — e
E r—— Maximise Print Export
30F —
a5
40— -
45F
B S —— TH——— - I T —— I - - I I I I TH——— I - I
1000 2000 3000 4000 5000 80 7000 8000 9000 10000

2|
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Other enhancements

« The controlled impedance and insertion loss Calculation Engine
updated to the latest edition

* Frequency Dependent Calculations graphing library enhancements

polar
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Speedstack v21.03.09 (March 2021)
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New Apply Plating Colours toolbar option oo Y Fiating Colours foolber
3E Pnlarip.lssdst?tkita(kup Bul\dfr Sta(k:Eval.lmpErla\.stk Project : Eval Imperial.sci Toggle between Standard and
S T enhanced colours

Bl rO=1 xO-==i"®mg 777 17T wa[Elsm

Stack: Up Editor | DRC : 0 | Controlled Impedance | CI Resits |

Stack Up Information

Field Value

Electrical Layer Count 8

Stack Up Cost 5200

Copper Thickness 11.2000

Dielectric Thickness 49.6500
1.0000 Solder Mask Thickness 2.0000
1.4000

Target Stack Up Thickness 60.0000
1.9500 Stack Up Thickness 60.8600

Liquid Photolmageable Mask 4.000/0.0195 Stack Up Thickness with Soldermask ~ 62.8600

conner Fo 1.4000
Copper Foil 3.0000
: Selected ltem Infermation

PrePreg 1080 4.200/0.0195

FR4 Core 4 200/0.0195

4.200/0.0195

4.200/0.0195

Automatically assign different colours
to plated and un-plated copper layers.

4.200/0.0195

4.200/0.0195

:jjj; ‘ Plated layers are determined by
4200,’13019;1 . 3 CheCking the copper base and
19800 finished thickness. Plated layers are

4 200/0.0195 1.4000

shown as a darker colour

1.0000

4.200/0.0195

Ll O o O O o 4 4V 4V o oV 4

4.000/0.0195

Wils/Thous  [Target Stack Up Thickness = 60.0000  [Stack Up Thickness = 60.8600 |Stack Up Thickness with Soldermask = 62.8600  [V21.03.09

24 Copyright © Polar Instruments 2021 polarinstruments.com
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New Apply Plating Colours toolbar option

1.0000

Speedstack 2021 Introduction

Plated Copper Layers

L During PCB fabrication drill holes commonly have

1.9500 copper applied to the barrel wall by an
1.4000 electroplating process. This provides an
interconnect between copper layers in the stack

up.

This electroplating process often results in
additional copper also being applied to the
exposed copper layers where the mechanical drill
starts / ends.

It is important to account for this additional plated
copper thickness when calculating the overall
stack up thickness and controlled impedance /
insertion loss structures.

Speedstack has always allowed this additional
plating thickness to be applied to the relevant
copper layers. With v21.03 this has been
enhanced further with automatic colour
assignments to the plated and un-plated layers

1.9500

1.4000

1.0000

25 Copyright © Polar Instruments 2021 polarinstruments.com
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New Apply Plating Colours toolbar option

B | Standard Colours = Apply Plating Colours

1.0000 1.0000

+
1.4000 1.4000

1.9500

{2 0
3.0000
1.4000

12.0000
1.4000

1.4000 1.4000
3.0000
1.4000 1.4000

1.9500

1.9500

1.4000 1.4000

1.0000 1.0000
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New Apply Plating Colours toolbar option

File

Options

(= 1 S i

&% Spesdstack Report Printer

&1 ie

FTEFE® QI Do

[}
(S o]

Display Page |1 'I

The technical report will also show

ey

Description

[ o [l ] | |
Type | Thicknoss| e | Loss Tangent| tmpedance 1

the plated and un-plated copper

Palar Samles
Polar Samples
Folar Samales

Polar Samales

Folar Samgles
Eolar Samples
Polar Samales
Polar Samples

Palar Samales
Polar Sameles
Eolar Samales

Folar Samgles

Polar Samples
Eolar Samales
Polar Samples

Linuid Photolmagsatie Mask
@apper Foll
EraProg 1080

FRA Core

FroFrag 3080
EreProg 1651
PrePreg 1551

R4 Core

BrePreg 1651
FrePreg 1651
ErePreg 3080

FRA Core
Prapreg 1080

Copger Fail
Liguid Protoimageatia Mask

Sokerhask

Gopper
Disiectie.

FRa

Dietactic.
Dictectic
Dielectic.

FR4
Dictectric
Distectic.
Dictnesric

FR4

Digsactne.
Copaer
Soldartask

1000
2400
28850
1400
a.pan
1.400
2776
5552
5852
1400

12000
2400

5852
s.s52
278
1.900
3,000
400
(=)
1400
2000

2000 a.o1ss
1
4200 a.0mas

4200 anias

anias
antas
anias

a0

anias
2019
a.nias
a.0185

20195

anies

2

layers.

| Sokder Mask

2000 [Stack Up

o mage

Target

‘ 'Ht‘ﬂ-‘ ACabcubaded
£

1 i Edge Coupled Goated Micrasirip 18

Cearnn Mcrasinp 1

3 ﬁ Edga Coupled ONfEat SIping 1614

EET]

1pnopn 10000 100 290

TOUADD 10 000 100

Fevimerr
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New Apply Plating Colours toolbar option P mew-userefirabte-cotours—
P —— have been introduced to the
enfiguration Uptions Speedstack Configuration
External Lkilties I Rebuild and Calculate Structures I Options_

General I Structure Defaults I Licensing I File Locations I Goal Seeking | User I CITS Test Colours I Miscellaneous I Hatch Defaults I
Customise the Plated and Un-

Apply Plating Colours - Plated Copper - . ..
— Preview  Base Colour — plated colours to suit existing
colour schemes adopted by your

Change . q
organisation

Reset All I

Lpply Cancel

28 Copyright © Polar Instruments 2021 polarinstru ments.com
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Online Library enhancements

Online Library
Filter by Supplier File Type Library Files Available : All
-~ Foilz ShowaDenko_GEA_E79_1GHz_1501 mibx -~
RCCs Taconic_FR_25 10Ghz_1501.mlbx
HOWA Preg Taconic_FR_25_ 27 1GHz_1501.mlbx

ENKO Cores Taconic_FR_26_10GHz_1501 mibx
SolderMasks Taconic_FR_27_10GHz_1501 mlbx
Idents Taconic_FR_28_10Ghz_1501 mlbx
Peelables TUC_TU_662_10GHz_2001 mlbx
Coverays TUC_TU_668_1GHz_2001 mibx

Tn cﬂhl C BOndPh’ L a2 L oy Ll ' ahl L
Adnanced Bloisctiic Dinls ..I Adhesives

FlexCores . . .
Shields Filter downloadable libraries by frequency.

The frequency of the dielectric constant (Er) /
loss tangent (TanD) material properties

TATSUTA —

4 & Al
/

" 1GHz  20GH=z
Showa Denko and Tatsuta have " 5GHz (" 50GHz
recently joined the Polar Material £ 10GHz © 75GHz
Partner program

File Access Mode

¢ Online Polar Library ( ftipi//polarinstruments .com )

{” On-Premise Mode

|C “UserstrichaDesktop Material_Library_ 2021 Browse...

Please Mote: This data is accurate to the best of our knowledge, however it is provided, as is from our Material supplier partners. Please feedback any errors ar
inaccuracies to Polarcare and we will contact the material partner for clarification or rectification.

Existing Data Table
= Clear
= Append

Clear - use this opticn
to clear data from the
existing library data
table and download a
single library

Append - use this
option to add data to
the existing library
data table and when
downloading multiple
libraries during a
single session

Close

Improvements to On-Premise
Mode to help users where, for
security reasons, no Internet
connection is available

29 Copyright © Polar Instruments 2021
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New Shield material

£ Polar Speedstack Stack Up Builder:  Stack : ShieldExample#4_dlayer.stk  Project : ShieldExample#4_4Layer.sci - u] Fe
Ei

)

le Edit View Tools Units External Utility Help

EedTOASESl XO=&m =55 7777 2T g8 29 =i

Stack Up Editer | DRC : 3 | Contralled Impedance | CI Resuts |

Stack Up Information

Field Value
Electrical Layer Count 4

Stack Up Cost 19.00
Copper Thickness 5.6000
Dielectric Thickness 24.0000
Solder

Target St

saxup] Speedstack v21.02 introduces

-------1 support for a new Shield material
Selected | type

Shield materials are used to prevent
electromagnetic interference (EMI)
from being either absorbed or

5 ot radiated.

3.0000

Shield EMI Shield Film 4.200/0.0195 ;3833
1.4000

PP PrePreg 1080 4.200/0.0195
3.0000

FR4 Core 4.200/0.0195
Core 00/0. 019 2088

PP PrePreg 1080

Shield  EMI Shield Film 4.200/0.0195

Mils/Thous Target Stack Up Thickness = 300000  |Stack Up Thickness = 29 6000 Stack Up Thickness with Soldermask = 29.6000 Beta V21.02.01

31 Copyright © Polar Instruments 2021 polarinstruments.com
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NeW Sh |e|d mate rlal Shields are typically applied to the

outer layer(s) of the stack up

EMI Shield Film 4 200/0.0195
PrePreg 1050 4.200/0.0195
1.4000
FR4 Core 4 200/0.0195 3.0000
1.4000

PP PrePreg 1080 4.200/0.0195 o | - 3.0000

Shield  EMI Shield Film 4 200/0.0195 : 'w__w___m_w_______%gaﬁa

They consist of a shield layer (brown)
and dielectric adhesive (silver)

32 Copyright © Polar Instruments 2021 polarinstru ments.com
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Shield material examples Singiecexted cors
coverlay above trace,
Pl shield below

1.4000 '

8.0000

—_— 3.500/0.0185 - 5980

FR4 Core 4.200/0.0195

EMI Shield Film 4.200/0.0195

33888
2.0000
1.4000

Shield EMI Shield Film 4.200/0.0195 g 8.0000

1.4000
Adh Adhesive 2 3.900/0.0195

Core  FR4 Core 4.200/0.0195 : ' : = AN

Example #2
Double-sided core,

adhesive and shield
above

33 Copyright © Polar Instruments 2021 polarinstru ments.com
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Shield material examples Example #3

Double-sided core with
two signal trace layers
with shield above and
below trace layers

Shield EMI Shield Film 4 200/0.01595
PP PrePreg 1080 4.200/0.0195

///ﬂﬂ/f ._._

FR4 Core 4.200/0.0195

EXE PrePreg 1080 4.200/0.0195
Shield EMI Shield Film 4.200/0.0195

Shield EMI Shield Film 4 _200/0.0195
PP PrePreg 1030 4.200/0.0195

FR4 Core 4.200/0.0195 e - Example #4
: : Double-sided core with

PP PrePreg 1080 4 200/0.0195 i &l s one signal trace layer
with shield above and
below trace layers

Copyright © Polar Instruments 2021 nolarinstruments.com
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Material library enhancements

BE CoApps\Samples\Speedstack Imperial.mlbx

] x
e e BE BTE % % 4
= - 1 |
Foils | Prepregs | RCCs | Cores | Solder Masks | Ident Inks | Peelable Masks | Coverays | Bond Ply | Adhesive | Flexible Cores |
Supplier | Supplier Description | Description | = Dielectric Base Thickness | Dielectric Finished Thickne| Shield Cu Thickness Diielactric
» PolarSamples SH001 EMI Shiald Film 1200-001 5 5 oF 4.2
PolarSamples SH002 EMI Shield Film 1200002 5 £ 1.4 4.2
PolarSamples SH003 EMI Shield Filmn 1200-003 5 5 28 4.2
PolarSamples SHO04 EMI Shield Film 1200-004 10 10 ov 42
Polar Samples SH005 EMI Shield Film 1200-005 10 10 1.4 42
PolarSamples SH006 EMI Shiald Film 1200-006 10 10 2.8 4.2

»

35
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Material library enhancements

)2

Material library Edit Shield
dialog

Review,/Edit Shield
Supplier Size
Supplier Description |SHJ{H]‘I Mete 1
Description |EMI Shield Film
StockMumber |1200-001
Type |Shield
Mots 2
Base Thickness |5.0000
Finished Thickness |5.DDDD
Dielectric Constant |4.2 Mote 3
Loss Tangent |o.0195
Resin Content |o
Tg Jo
Td Iﬂ Mote 4
CAF Resistance |o
Z Axis Expansion |o
Excess Resin |0.0000 MNote 5
Tolerance +-% |10
Shield Copper Thickness IB.TDDD
Cost |o
Lead Time Jo
Laser Drillable r
sdd | Delete | < 1of § = LI
36 Copyright © Polar Instruments 2021
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Online Library enhanced to support Shield materials

Online Library

Speedstack 2021 Introduction

—Filter by Supplier

— 1 Library Files fuailable : All — Existing Data Table ——
Palar Shield 21 _02.mlbx

~ = Clear
Tatsuta_SF_PC3000_Series_1GHz_21_02_BETA.mlbx Close |
i* Append
SolderMasks Download the latest material Clear - use this option
Idents . to clear data from the
Peciables library data from the Polar existing library data
overays . g q tabil d d load
BondPly Online Material Library T ME T
A TEFHAL S IFONE IO TRONICS Adhesives
Bl s Append - uds;éhis
A A ophton to a lata to
New Shields file type has been the existing library
i lata table and when
c- introduced. downloading multiple
r CIRCUIT FOIL Ii_braries during a
— Filter by Frequency — | [ Library Files Downloaded during this session ISR
i Al Polar_Shield_21_02.mlbx
" 1GHz
Elwctro-Matarials ° 10 GHz

—File Access Mode

i* Online Palar Library ( ftp://polarinstruments.com )
" On-Premise Mode

IS:MSoﬂware\Speedstack\MateﬁalLibrary_vZ‘D_'I1 Browse... |

Flease Mote: This data is accurate to the best of our knowledge, howewver it is provided, as is from our Material supplier partners. Please feedback any errors or
inaccuracies to Polarcare and we will contact the material partner for clarification or rectification.
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Export / Import Shield library to Excel

BE C\Apps\Samples\Speedstack Imperial.mibx =] x
e e e BcR TEWE % % e 8
Fols_| Proprogs | RCC | Gores | Sokder Maska | ket Inks | Polable Masks | Coveraye | Bond Ply | Adhesve | Fiexble Coree |5
e e o To—— S —"
[ e S s — % % &
- e o — o = 3
-

(EEI= I A

inset pagetayout  Formuias

Microzoft Excel

Developer Team

e

G copy -

38 Copyright © Polar Instruments 2021

-

=

P romatpai

cipboarg

e | B Z T~
5 Font

Aignment 5

Bad

B [ ]
armat Explanatory ..

Conay F
Famatting - o1 Tale
stves

Shwrap Tent General Good

S Merge & Center -

Neutral

Calcuiation

Note

= s Ay oo
Sorta Find &

Fiter - Select

cens Edtting

S

Insert Delete Format

Ha 7| shieid

) Specdstack Shicld_Export.csv

= @

%

P <

E I 3 I s I ] I ' | | 3 I

L

N T o T e T a [ "r

iy
1 shieia
21

5 Type

5 shield

Shisld

[hield_]e

Supplier  Supplier Description
les /001
/002
sH/003
sh/00s
sw/00s.
sh/006

Polar samplas

Description
M shield Film
EMI Shield Film
M Shield Film
EMI Shisld Film
M Shield Film
M1 Shisld Film

Diclectric  Dielectric Dielectric Dielectric  Dielectric
Stock Number Shield Cu Thickness Base Thickness Finished Thickness Dielectric Constant Loss Tangent Resin Content Tg
1200-001 07 B B a2

1200-002
1200-002
1200-004
1200-005
1200-006

2
&
cooccoe

coccoo
5

cocooo

Dielectric Dielectric Dielectric
] CAF Resistance ZAxisExpansion ExcessResin Tolerance LaserDrillable.
o 0 Fas:

1]

Dielectric Dielectric  Dielectric Dielectric

coocoo
cocooo
coocoo

IS0E

o ]

IEE TR Yo

polarinstruments.com



:-l 0-""- Speedstack 2021 Introduction

Stack up editor enhancements

HE Polar Speedstack Stack Up Builder:  Stack : ShieldExample#4_4Layer.stk Project : ShieldExample#4_4Layer.sci
File Edit View Tools Units External Utility Help
e
BEedrQ=r wil=gemp@asm 77771
bl = Foil =% = = omo

Stack Up editor enhancements:

Core
RCC
Non-Copper Core

Shield material options to add, delete,
swap, move up, move down, symmetry
and set properties

Prepreg
Soldermask

Flexible Core

Bondply
Adhesive
Coverlay

Ident
Peelable

Shield

43388
3.0000
1.4000

EMI Shield Film 4.200/0.0195 8.0000
1.4000

4.200/0.0195 5 o) N
3.0000

FR4 Core 4.200/0.0195
Core 00/0.019! 59988

PrePreg 1080 4.200/0.0195

EMI Shield Film 4.200/0.0195

39 Copyright © Polar Instruments 2021 polarinstruments.com
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Shield properties

Y
m

= | View and customise the

Id Film
PrePreg 1080 4.200/0.0

FR4 4.200/0.0

PP PrePreg 1080 4.200/0.0

Shield EMI Shield Film 4.200/0.0

Mils/ Thous

File Edit View Tools Units External Utility Help

EEd O =0 X

7777327 <« 5 @

" Shield properties. Useful in
7= / ‘what-if’ scenarios

Shicld Properties

Main | Notes | Attnbutes |

General Information
Supplier

Supplier Description
Description
Stock Number

Type

Shield Copper
Base Thickness
Finished Thickness

Data Filename

Trace Inverted
Finishing Applied

Shield Dielectric
Base Thickness
Finished Thickness
Dielectric Constant
Loss Tangent
Resin Content %2

Tg

Target Stack Up Thickness = 30.0000  |Stack Up Thickness = 29 6000

[Polar Samples

| SHA002

[EMI Shield Fim

1200-002

[Shield

Copper Coverage %

Graphical Colour

Stack Up Thickness with Soldermask = 29 6000 Beta V21.02.01

Td
CAF Resistance
Z s Expansion

Excess Resin

Apply
Cancel
Close

Isolation Distance
Graphical Colour
Data Filenames | B
Dielectric Base Thickness 5.0000
Dielectric Finished Thickness 5.0000
Dielectric Constant 42
Loss Tangent 0.0195
Resin Content o
Tg o
Td o
CAF Resistance o
7 fuxis Expansion o
Excess Resin 0.0000 -]

40 Copyright © Polar Instruments 2021

polarinstruments.com



- - P

Speedstack 2021 Introduction

Controlled impedance and insertion loss calculations

HE Polar Speedstack Stack Up Builder:

Stack : ShieldExample®4_4layer.stk Project : ShieldExample®4_dLayer.sci

=4

Shield EMI Shield Film

PrePreg 1080
FR4 Core
PrePreg 1080

Shield EMI Shield Film

File Edit View Tools Units

A= X

Master

External Utility  He

stack up

3.500/0.0180
0.0195

4.200/0.0195
4.200/0.0195

4.200/0.0195

Mils/Thous

elp

O = &=

Shield material in

T ————
= "2 &s

71T

23068
3.0000
1.4000

Target Stack Up Thickness = 30.0000  [Stack Up Thicknes

s = 29.6000

Stack Up Thicknes:

S =

Stack Up Edtor

XX omEOE

| DRC : 3 Controlled Impedance c| Resutts |

e <

Impedance and insertion
calculations support the
new Shield material type.

All |<| = |1 of2 > >I|
B2z

Shield material region of

Substrate 1 Height
Substrate 1 Dielectric
Substrate 2 Height
Substrate 2 Dielectric
Substrate 3 Height
Substrate 3 Dielectric
Cwer 11ace Vil

Upper Trace Width
Trace Thickness

Impedance
Target Impedance
Target Tolerance %

W2 |5.4000
T1 [1.4000

— Structure.

Shield adhesive height /
thickness dimension and
dielectric constant.

s with Soldermask = 296000 Beta V21.02.01

Copyright © Polar Instruments 2021
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Controlled impedance and insertion loss calculations

Frequency Dependent Properties — [m] =
— ) Result Presentation
Offset Stripline 1B2A legale EE [1000.0000] & Length of Line  lin cim Close
Trace Conductivity (Sm) ~ TC  [5.8008-07
W2 . y i e 58005+ Substrate Causal Extrapolation Reference Points Cleer Results |
requency Minimum (MHz) SN 500.0000 ¥ Set Dislectric Constant (Er) from Stack Up materials cor ey
Frequency Maximum (GHz)  FMax [100000 Set ¥ Set Loss Tangent (TanD) from Stack Up materials
Freg (Hz) Ref Er Ref TanD
Frequency Steps FStep =q . . . .
= S = e Shield adhesive dielectric

Frequency of Interest (MHz)  Frea  [7000.0000 Hz

1 000E+0S
Calculats G = oz: s constant / loss tangent.
REr | ‘ |

CEr | ‘ |

Surface Roughness Cempensation
" Smocth

Shield material region of  Hommersisd T e

i Groisse

structure.  Horey — et |
Print Settings

¥ Include Loss Graph for this structure on the report

Graph | Single Ended |

Graph Settings

Offset Stripline 1B2A Display Series
wwaw _palarinstruments cam ises =]

mmmm Conductor Loss = Dielectric Loss S Attenuation E£———= Conductor Loss with Roughness E=——=a Attenuation with Roughness

F ] Loss Budget (dB)

. P— T _ [0.0000 Refresh

Picked Data Point Information

F — I Maximise | Print | _ Expont |

&
&) o
|

/

All Losses with Roughness - dB/line
=)
o
TT

|
|

/

)

=

B ~_ Conductor loss,

1000 2000 3000 4000 5000 5000 7000 8000 9000 10000 dielectric loss, total
Frequency - MHz -
attenuation
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Controlled impedance and insertion loss calculations

Please note: Speedstack is capable of supporting many shield types for
stack up design and documentation. However, it is important to use the
correct type of shield material for controlled impedance and insertion loss
applications. They are often designated by the shield vendor as ‘for high
speed signal transmission applications’.

13888
3.0000
EMI Shield Film 3.500/0.0180 : = L s
1.4000

PrePreg 1080 4 200/0.0195
3.0000

Core FR4 Core 4 200/0.0195 " ?EBBB

PrePreg 1080 4 .200/0.0195

EMI Shield Film 4.200/0.0195
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Technical report enhancements

& Speedstack Report Printer
File Options

v o (L (75 )| 6T T T

M- F I RS QI el it e =1

CAApps\Samples\ShieldExample#5_4Layer sci Unirs: Mils.

nnnnn
3000 4200  0.0188
1.400

8.000
1400
3.000 4.200 0.0195
uuuuu

sssss

5.000 4200
1400
Copper Thickness = 5600 | Dielectric Thickness = 24 000 | Solder Mask Thickness = 0.000 IStack Up Thickness — 29.600 | Stack Up Thickness with Soldermask — 28 600
Stack Up Cost = 19.00

AAAAA

eparment
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Technical report enhancements

& Speedstack Report Printer
File Options

ooy (0[S TE A -2 I (e 8~ P Bl & Q23 o8

- Surface 2 Roughness (RMS) R2: 0
[TODDE=09 [42000  [0.0795 | Surface 3 Roughness (RMS) R3: 0.2
Freauency Maximum : = i LOmEes (SR8 8MEl | Surdace 4 Roughness 2

Roug| -1.507E-01 dBlline
with Reughness: -2 406E-01 dBiline

[w—"Conductor [oss s Dielecinc Loss wmmmmm Aflenualion ===== Conducior Loss with =

&

/
J
|
|

2 o—
| e
! \\\\\
L i\\
A
A

000 2000 000 2000 Fm;’_'m o0 7000 w000 o000

----- odihcaton. Date of Revision. | Edior

i

Copmame [ ——]
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Import / Export enhancements

The following Import / Export options have been updated to support the
new shield material introduced with Speedstack 2021

« XML STKX v20.00 and SSX v10.00 import / export options
« CSV export option
« Gerber/ DXF export option

polar



Thank you for viewing this Speedstack 2021 preview. If
- you have questions we would be delighted to help you.
Your local contact information is contained on the

Polar Logo & graphic devices are registered trade marks of Polar Instruments Ltd.

Copyright Polar Instruments Ltd (c) 2021 .
polarlnstru ments.com



Impedance calculation

For more information:
Contact Polar now:

= USA / Canada / Mexico
g Geoffrey Hazelett

Asia / Pacific
Terence Chew

UK/ Europe
Neil Chamberlain

Germany / Austria / Switzerland
Hermann Reischer

www.polarinstruments.com

Copyright Polar Instruments Ltd (c) 2021

Phone

(503) 356 5270

+65 6873 7470

+44 23 9226 9113

+43 7666 20041-0

Polar Logo & graphic devices are registered trade marks of Polar Instruments Ltd.

polarinstruments.com


mailto:geoffrey.hazelett@polarinstruments.com
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http://www.polarinstruments.com/
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