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Speedstack 2021 — 2026 Updates

File | Export | CITS File enhancements

olar Speedstack Stack Up Builder:  Stack ; Speedstack to CITSB30s Export Decimal Symbol Check Now 2025tk Project

Speedstack ta CITSE!

s Export Deci

File | Export | CITS File

Liquid Photalmageable Mask
Copper Foil
PrePreg 1080

FR4 Co

PraPreg 3080
PrePreg 1651
PrePreg 1651
FR4 Core

PrePreg 1651
PrePreg 1651
PraPreg 3080

FR4 Core

PrePreg 1080

Copper Foil
Liquid Photolmageable Mask

Ele fdt ew Tooks Units Exemal Utiity

EesdT0=LX

Wil Theus

Hep

n w=F 1 I~ .
==t

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

4.2 0185

4.200/0.019¢

4.000/0.0195

Target Siack Up Thickness = 60.0000  [Stack Lp Thickness = 60.8600

vy

1.0000
1.4000
1.9500

1.4000
3.0000

1.9500
1.4000
1.0000

[Stack Up Thickness wih Scldemmask

1TeE &0 e 0 EEA

enhancements include improved
support for locales that use a
comma as the decimal symbol
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Average

Description
Edge Coupled Coated Microstip 16
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Description | Layer | Aversge | Job Number | Board Serial | Date | Time
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Speedstack v26.01.01 (Jan 2026)
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. A new Original Structure Values
New Original Structure Values feature toolbar icon has been
— S : introduced to the Controlled
The Original Structure Values Impedance tab.

feature allows for an additional e LT AR _

set of parameter values to be ERERAE 7777 1T g E oD E A EE \/_
stored per structure. This is :‘l_k;”‘ﬁ;‘]i;f Eggbé !'— i i 2o <
useful if the design trace widths R e |

and separation values need to be
adjusted at the fabrication stage
to meet the target impedance

Original Structure Values
Original Lower Trace Width Wi (3.0000] Apply |
Original Upper Trace Width W2 |7_[)[)D[)

e —= |
Original Trace Separation S1 7.7650
Original Lower Ground Strip \Width G1 0.0000
Original Upper Ground Strip \Width G2 0.0000

Original Ground Strip Separation D1 D.000D

Application Note

Liquid Photolmageable Mask 4.000/0.0185
Copper Fail
PrePreg 1080 4.200/0.0195

FR4 Core 4.200/0.0195 1L Substrate 1 Height H1 [6.2500

g . Substrate 1 Dielectric Er1 |4 2000

e ar 4 200/0.0195 i A new dialog has been introduced Lo Trace i e

PrePreg 1651 e ® where it is possible to set / key in o e i g 0
PrePreg 1651 4.200/0.0185 o s the Original Structure Values for a s Times T ’1_

Coating Above Substrate C1 |1.0000

FR4 Core 4.200/0.0195 SeIeCted StrUCtu re Coating Above Trace C2 [1.0000

Coating Between Traces C3 |1.0000

PrePreg 1651 4.200/0.0195 . . . Coating Dielectric CFEr |4.0000

Each structure has six Original

PrePreg 1651 4.200/0.0195 | s Differential | zd[700.25
e 4200/0.0195 # M Structure Value parameters for ot mpet fom |
Target Tolerance % oo

W1, W2, 81, G1, G2, D1, ifa
structure doesn’t use some of
those parameters they can be left

FR4 Core 4.200/0.0195

PrePreg 1080 4.200/0.0195 ] || o
Copper Fail O
Liguid Photolmageable Mask 4.000/0.0185 as

Mils/Thous Target Stack Up Thickness = 60.0000 |Stack Up Thickness = 60.8600 Stack Up Thickness with Soldermask =62.8600  [W26.01.02

S Copyright © Polar Instruments 2026 polarinstruments.com
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New Original Structure Values feature

Mils The new Original Structure Values

Original Structure Values feature supports unit switching. This
. allows for reporting of these

Original Lower Trace Width W 3.0000 Apply | parameters in units that match your

B Sl |7.0000 — user / customer preference

Original Trace Separation 51 7 765D

Original Lower Ground Strip \Width G 0.0000
Original Upper Ground Strip Width G2 0.0000

Original Ground Strip Separation b1 0.0000 Application Note
: opplicahon INote

Microns

Original Structure Values

Original Lower Trace Width LT [203.20) Apply |

Criginal Upper Trace \nidth W2 |1 77.80

s —== |
Original Trace Separation 51 157.23

Original Lower Ground Strip Width — G1 0.00
Original Upper Ground Strip Width G2 0.00

Originagl Ground Strip Separation D1 0.00 Apolication Note
: SpRNCanon Mote
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New Original Structure Values feature
g s e g B lowm

Processed
Layer Stack up Supplier Descripti Type Thi D
Polar Samples  Liquid Photolmageable Mask  SolderMask 1.000
1 Yl @] B A B A rolarSamples Copper Foil Copper 1.400 1,2,3.4
O Polar Samples PrePreg 1080 Dielectric 1.950
2 E /AN SN AN AN 1.400 58,7
| Polar Samples FR4 Core FR4 3.000
3 | 1.400
O ] Polar Samples PrePreg 3080 Dielectric 2776
O ] Polar Samples PrePreg 1651 Dielectric 5552 . .
: | o sumpin The six new Original Structure Value
4 1400 88,10 17,12 i
£ e CmEml coorsoms Ficos  me 0% parameters have been introduced to
5 © v U U U W 1.400
O | Polar Semples PrePreg 1651 Diclectiic 5552 the Controlled |mpedance Table on the
| | Polar Samples PrePreg 1651 Dielectric 5.552 ) .
[ | Palar Samples PrePreg 3080 Dielectric 2776 technlcal report_ The posltlon Of the
6 | 1.400 o_a
| Polars I FR4 C FR4 3.000
, E mvavavaliihs 0% new Original Structure Value columns
O Polar Samples PrePreg 1080 Dielectric 1.950 B
8 YeiX W W W W PolarSamples Copper Foil Copper 1.400 13 can be deflned by the user
Polar Samples  Liquid Photolmageable Mask ~ SolderMask 1.000
Copper Thickness = 11.200 | Dielectric Thickness = 49.660 | Solder Mask Thickness = 2.000 |Stack Up Thickness = 60.860 | Stack ess with Soldes
Dlotes
Original Original
Original Original Lower | Lower | Upper | Upper Original
Lower | Lower | Upper Upper Original | Ground Ground Ground Ground
Impedance | Ref. Ref. | Trace | Trace | Trace | Trace Trace Trace Stip | Stip Stip | Stip Strip Strip
Impedance | Structure Signal Plane 1| Plane 2 | Width Width Width Width || Separation] Separation ] Width Width Width Width | Separation] Separation Target Tol (+/-| Calculated
D Image Layer in Layer | in Layer (w1) w1 (w2) (w2) (s1) (81) (G1) (G1) (G2) (G2) (D1) (D1) %)
1 Q 1 3 0 7.650 8.000 6.650) 7.000 8115 7.785 0.000 0.000; 0.000 0.000; 0.000 0.000 100.000  10.000 100.290

10.000

W 8313 8500 15.688 15.500 | 100.000 | 90.000f 99.000 | 89.000 10.000 15.000

100.000  10.000

StackName: Master Version Revision:| Modification Date of Revision: | Editor
Date: A D

Page
Author: WX
Department
Site:
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Other enhancements

* New import / export XML STKX v26.00 and SSX v16.00 file formats to
support the new Original Structure Values.

« Please note: This feature has been introduced to the most commonly used
structures supported by Speedstack:

Coated Microstrip 1B Offset Coplanar Stripline 1B1A
Edge—Coupled Coated Microstrip 1B Offset Coplanar Waveguide Stripline 1B1A
Coated Coplanar Strips with Ground 1B Edge Coupled Offset Stripline 1B1A
Coated Coplanar Waveguide with Ground 1B Edge Coupled Offset Stripline 1B1A1R
Diff Coated Coplanar Strips with Ground 1B Diff Offset Coplanar Waveguide 1B1A
Embedded Microstrip 1B1A Offset Stripline 2B2A

Edge Coupled Embedded Microstrip 1B1A Edge Coupled Offest Stripline 2B2A

Edge Coupled Embedded Microstrip 1B1A1R Broadside—Coupled Stripline 2S

Offset Stripline 1B1A

polar
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Speedstack v25.09.01 (Sept 2025)
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Enhancements

« Updated to support latest Boundary Element Method (BEM) Calculation
Engine v25.07.23

10 Copyright © Polar Instruments 2026 polarinstruments.com
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Speedstack v25.05.01 (May 2025)
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Advanced Chip & Circuit Materials added to the Online Library

| Online Library

| rFilter by Supplier —File Typge———— ~Library Files &vailable : ACCM
Foils ACCM_Celertas_SF_PO1600_10GHz_2505 mibx -
ﬂ A” Su |iErS RCCs ACCM_Celertas_SF_PO1600_20GHz_2505 mibx al
p P ACCM Celertas_SF_PO1600_2GHz_2505.mibx ose |
Cores ACCM_Celertas_SF_PO1600_40GHz_2505 mibx
SolderMasks ACCM_Celertas_SF_PO1600_5GHz_2505 mlbx r c
Idertts ACCM_Celertas_SF_PO400_10GHz_2505.mlbx ==
Peclables ACCM_Celertas_SF_PO400_20GHz_2505 mibx Lze this option to
Coverays ACCM_Celertas_SF_PO400_2GHz_2505 mlbx clear data from
| BondPly ACCM_Celertas_SF_PO400_40GHz_2505 mibx the existing
| Adhesives ACCM_Celertas_SF_POAD0_5GHz_2505 mibx library data table
! FlexCores ACCM_Celertas_SF_POB00_10GHz_2505 mlbx |
Shields ACCM_Celertas_SF_POBD0_20GHz_2505 mibx
ACCM_Celertas_SF_POB00_2GHz_2505 mlbx
Adranc ACCM_Celertas_SF_PO800_40GHz_2505.mlbx
Ch Ee& rcuft ACCM_Celertas_SF_POB00_BGHz_2505 mlbx
Materials
r—Filter by Frequency —— —Library Files Selected during this sessicn
& Al
AGC € 1GHz " 20GHz
" BGHz " BDGHz
T 10GHz ¢ 75GHz

—File Access Mode
& Online Polar Library [ ftp://polarinstruments.com )
" On-Premise Mode Application Note

IC:\Users‘\richa\ﬂpp Data“Roaming“Polar.Speedstack \Material Library Browse. .. Download. ..

Fleaze Mote: This data is accurate to the best of our knowledge, however it is provided, as is from our Material supplier partners. Pleaze feedback any errors or
inaccuracies to Polarcare and we will contact the material partner for clarification or rectification. Polar libraries may contain just the preferred materizls specified
in the supplier's data sheets.

12 Copyright © Polar Instruments 2026 polarinstruments.com
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Qnity materials added to the Online Library

| Online Library

| rFilter by Supplier —File Type—— ~Library Files &vailable : Gnity
Foils Dupont_Cinity_Pyralue_AC_Z_only_ 1501 mlbx
RCC= Dupont_Cinity_Pyralu_AP_Z_only_ 1501 mlbx al
PrePregs Dupont_Cinity_Pyralux_FR_Z_anly_1901 mibx ose |
Cores Dupont_Qinity_Pyralux_LF_Z_only_ 1501 mlbx

]lL SolderMasks r c

Idents ==
Peelables Lise this option to
Coverays clear data from

| BondPhy the existing

| . Adhesives library data table

| Qnit

| Shields

Chemistry for Change

Al
© 1GHz  20GHz
" BGHz " BOGHz

ROG § " 10GHz  75GHz

RESO NA C | — Filter by Frequency — —Library Files Selected during this session

—File Access Mode
& Online Polar Library [ ftp://polarinstruments.com )
" On-Premise Mode Application Note

IC:\Users\.rima\ﬂqu Data“Roaming“Polar.Speedstack \Material Library Browse. .. Download. ..

Fleaze Mote: This data is accurate to the best of our knowledge, however it is provided, as is from our Material supplier partners. Pleaze feedback any errors or
inaccuracies to Polarcare and we will contact the material partner for clarification or rectification. Polar libraries may contain just the preferred materizls specified
in the supplier's data sheets.
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Speedstack v25.01.01 (Jan 2025)
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Design Rule Checks (DRC) now include more informative messages

Speedstack 2021 — 2026 Updates

Stack Up Editor DRC:6 | Controlled impedance | CI Resuits |
—DRC Test Selection

[V Design Logic ¥ Symmetry [V Copper Balance
I¥ Board Thickness

¥ Manufacturing Tests (Tools | Manufacturing Constraints)
Active Constraint : Polar Mils

¥ Min. Trace \width ¥ Min. Gap Width

Aspect Ratios The DeS|gnhRuIebCheck ) )
¥ Mechanical Drill I¥ Buried Laser Microvia -rpheesssea%Z?N r?]\éessaeeenseor';‘fearnce :
¥ Blind Laser Microvia ¥ Trace . . 9

improved guidance to the user

[ Resin Starvation

|sclation Distance is 0 /;
|solation Dhstance s 0
|sclation Distance is 0

External Dielectric. Flease note, structures are not supported on this stack up

External Dielectric. Flease note, structures are not supported on this stack up
Copper not Balanced

15 Copyright © Polar Instruments 2026 polarinstruments.com
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Structure View enhancements

5E Polar Speedstack Stack Up Builder:  Stack : Structure View coplanar without ground bug.stk  Project : Structure View coplanar without ground bugisci - o X

File Edit View Tools Units Extemal Utiity Help

Eed T2l XO=S=meRgr7770T g8 2046

7a

Stack Up Edtor | DRC 0 Controlied Impedance | €I Resuts |
EXRSTEERNEE ~w@gL
Al 12| <|10of2 > |l

B

oated lanar S

Structure View now support coplanar
without ground structures and offset
stripline structures where one reference
plane is hatched

Substrate 1 Height Hifa7000
Substrate 1 Dielectric Er1[42000
Lower Trace Viidth wi [17.7500
Upper Trace Viidth w2 [16.7500

Lower Ground Strip Vidth G1 [100.0000
Upper Ground Strip Vidth G2 [33.0000
Ground Strip Separation D1 [10.0000

Trace Thickness T1 [14000

Coaling Above Substrate c1 [1.0000

Displaying 2 structures on All Layers Coating Above Trace €2 |1.0000

Target Zo:50  Target Zo: 75 Coating Between Traces €3 |1.0000

Single-Ended Single Ended Coplanar Strips Ceating Dielectric CEr|4.0000
Layer1 Layer1

Impedance Zo |75.09

Zo - 70 | Gucz - Target Impedance [75.00

Target Tolerance % 10.00

1.0000
1.4000 14961 Mt ¢
1.9500
1.4000
3.0000
1.4000
1.9500
1.4000
1.0000

Mis/Thous Target Stack Up Thickness =60.0000  |Stack Up Thickness = 12.5000 \Stack Up Thickness with Soldermask = 145000  |V25.01.01

16 Copyright © Polar Instruments 2026 polarinstruments.com
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Speedstack 2021 — 2026 Updates

Full list of enhancements & fixes included with v25.01.01

1.

Printing: The Solder Mask to Solder Mask dimension arrow now detects
when only a single Solder Mask exists and suppresses the dimension arrow
when the stack up spans two or more pages

Drilling: When adding a drill to a stack that contains just prepregs and no
copper layers an exception error was displayed. This is now resolved

DRC: The 'Stack is impossible to build' message was rather vague. Now
replaced with the more informative ‘Isolation Distance is 0' message

DRC: The 'External Dielectrics' message now replaced with 'External
Dielectric. Please note, structures are not supported on this stack up'
message

Messaging: More detail added to the messaging when Speedstack is
unable to add structures to stack up — 001-00-000965

polar
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3 Speedstack 2021 — 2026 Updates

Full list of enhancements & fixes included with v25.01.01

6.

10.

Messaging: When the stack up is modified after structures have been
added a 'No Valid Mnemonic' message is sometimes displayed. A more
detailed explanation of how to resolve the issue is now provided

Structure View Graphics: Fixed problem where inverted offset structures
when using one hatched plane, shows the hatched plane in wrong position.
This is now resolved

Structure View Graphics: When a coplanar without ground is added
Structure View will not display. This is now resolved

Controlled Impedance Toolbar. When adding the first structure to a sub—
stack with mini—stacks or air gaps in the sub—stack the toolbar is disabled.
This is now resolved

Mini Stacks with Air Gaps: Display a warning message, when adding
structures, that those types of stack up are not supported by the Simple
Percentage Method finishing method

polar
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Speedstack v24.09.01 (Sept 2024)
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New Back Drill Types — Pointed, Flat and Router

It is now possible to specify the
HE Polar Speedstack Stack Up Builder:  Stack: Eval Imperial v25 Back Drill Types.stk  Project: Eval Imperial v25 Back Drill Types.sci Back Dri” Type A Pointed Flat
Ei

le Edt  View Iool‘s Units ;&mallfl\lty uel E_h'ﬁu Y o [ =1 = or Router drill type may now be
O=0x0 =NERG F AT LT N E 25D added to the stack up.

™ Stack Up
Field [ Value
Electrical Layer Count 8
Stack Up Cost 54.00
Copper Thickness 11.2000
Dielectric Thickness 43,6600
Selder Mask Thickness 2.0000
Target Stack Up Thickness £0.0000
Stack Up Thickness 60.8600
Stack Up Thickness with Soldermask 62.8600

Liquid Photolmageable Mask 4.000/0.0195 1.0000
Copper Foil 2 1.4000

[ Selected ltem Information

PrePreg 1080 4.200/0.0195 4 1.9500
i 1.4000

FR4 Core 4.200/0.0195 3.0000
—— 14000

PrePreg 3080 4.20000.0195 27760

PrePreg 1651 4.200/0.0195 . 55520

PrePreg 1651 4.200/0.0195 .. 55520

1.4000
FR4 Core 4.200/0.0195 12.0000
PrePreg 1651 4.200/0.0195
PrePreg 1651 4.200/0.0195
PrePreg 3080 4.200/0.0195 w 2.7760
—— 1 L 4000
FR4 Core 4.200/0.0195 3.0000
1.4000
PrePreg 1080 4.200/0.0195 i 1.9500
Copper Foil 1.4000
Liquid Photolmageable Mask 4.000/0.0195 1.0000

[ |Mils/Thous ~ [Target Stack Up Thickness = 60.0000  [Stack Up Thickness = 60.8600 4 =628600 [Beta vV24.09.100 4

Copyright © Polar Instruments 2026 polarinstruments.com
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New Back Drill Types — Pointed, Flat and Router

Specify the Back Drill Type in

3E vl Properties x the Add Drrill or Drill Properties
Moin | Notes | dialog
 Electrical Layers
First Electrical Layer  Second Electrical Back Drill Must-Cut Back Drrill Must-Mot-Cut
Stack Up Celumn Mo (Start Layer) Layer Mo (End Layer) Layer Mo Layer No
o— | 3B =R & / /
i Drill Inf i i~ Hole Infe i
" Mechanical Fill Type Hole Count Minimum Drill Size
" Laser |N° =] -I Iﬂ Iﬂ 0000
i Back Drill Different Hole Sizes Minimum Drill Size Tolerance (Abs) . .
er  Second Electrical Back Drill Must-Cut Back Drill Must-Not-Cut
IB IBDDDD Layer Mo (End Layer) Layer Mo Layer No
[T Through Plated r '_:i“ﬂ LayerCa?ped Minimum Hole Size Minimum Barrel \Wall Thickness ] I LI |3 LI |4 LI
! s ye [0.0000 [0.0000
Data Filenames
Minimum Pad Size [ Hole
0.0000 Hale Count Minimum Drill Size
- - =] o |0.0000 X
[ Back Drill ' Different Hole Sizes Minimum Drill Size Tolerance (Abs)
Minimum Distance From Minimum Distance From 5] 0.0000
Must-Cut Layer Must-Mot-Cut Layer I I -
ped Minimum Hole Size Minimum Barrel Wall Thickness
ID'DDDD ID'DDDD apped 00000 00000 pond Electrical Back Drill Must-Cut ~ Back Drill Must-Not-Cut
Maximum Distance From Maximum Distance From I . I . er No (End Layer) Layer No Layer No
Must-Cut Layer Must-MNot-Cut Layer —_ -
Minimum Pad Size j |3 j |4 ;I
|0.0000 |0.0000 0.0000
Primary Drill Size Back Drill Type —Hole
ID-ODDD IFOi""tEd LI / Hele Count Minimum Drill Size
/ tance From
7 . s Jo [o.0000
— Cancel | Different Hole Sizes Minimum Drill Size Tolerance (Abs)
L] . istance From ID ID'DDDB
POlnted LTS ECT AR vt Al Minimum Hole Size Minimum Barrel Wall Thickness
|0.0000 |0.0000 [o-0000 [o-o000
Frimary Drill Size Back Drill Type ——— | Minimum Pad Size
[o.0000 - [ Fat =] 0.0000
" 2
—_—
s | o
Flat [o-0000 [o0000
Maximum Distance From Maximum Distance From
Must-Cut Layer Must-hot-Cut Layer
|0.0000 |0.0000
Primary Drill Size Back Drill Type
[0.0000 A [Router -l 4 2
/.
p=
Cos

Copyright © Polar Instruments 2026 7| Router polarinstruments.com
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22

New Back Drill Types — Pointed, Flat and Router

C:\Apps\Samples\Eval Imperial v25 Back Drill Types.sci

Units: Mils

1 ; Edge Coupled Coated Microstrip 1B

Coated Micrastrip 1B

Back Drill Types

Processed
Layer Stack up Supplier D Type Thickn: er_| Loss Tangent
n Polar Samples  Liguid Pl Mask 1.000 4.000 0.0195

1 A (B | ; o\ o\ A A Polar Samples Copper Foil Copper 1.400
A | Polar Samples PrePreg 1080 Dielectric 1.950 4.200 0.0195

2 \ A\ A\ 1.400
Polar Samples FR4 Core FR4 3.000 4.200 0.0195

3 | 1.400
C ] Polar Samples PrePreg 3080 Dielectric 2776 4.200 00195
E ] Polar Samples PrePreg 1651 Dielectric 5552 4.200 0.0195
O ] Polar Samples PrePreg 1651 Dielectric 5552 4.200 0.0195

4 ¢l g g A\ 4\ A A B A A 1.400
b It ] Polar Samples FR4 Core FR4 12.000 4.200 0.0195

5 2 BB A4 L v VvV v v 1400
E ] Polar Samples PrePreg 1651 Dielectric 5552 4200 0.0195
C ] Polar Samples PrePreg 1651 Dielectric 5552 4200 00195
C ] Polar Samples PrePreg 3080 Dielectric 2776 4.200 0.0195

6 | 1.400
| Polar Samples FR4 Core FR4 3000 4200 0.0185

7 J \Wj 1.400
Y I ] Polar Samples PrePreg 1080 Dielectric 1850 4.200 0.0195

8 Y [ & | j Wi w W W  Polar Samples Copper Foil Copper 1.400
A Polar Samples  Liquid Pl Mask 1.000 4.000 0.0195

Copper Thickness = 11.200 | Dielectric Thickness = 49.660 | Solder Mask Thickness = 2.000 |
\I Stack Up Thickness = 60.860 | Stack Up Thickness with Soldermask = 62.860
Impedance |  Ref. Ref) H b
Ipedance | Swucture | e 1| maney 1 NE technical report has been
D Image Structure Name Layer in Layer | in Laye!
T . 4 updated to support the new

3 E Edge Coupled Offset Stripline 1B1A 4 3 6 7250 6250 8.500 100.000 10.000 101.280
StackName: Master Version Revision:| Madification Date of Revision: | Editor
Date: [3]

- Page
Author 1%
Department
Site
Copyright ® Printstyle & prasentation copyright © Polar Instruments Lid

Copyright © Polar Instruments 2026
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New Back Drill Types — Pointed, Flat and Router

C:\Apps\Samples\Eval Imperial v25 Back Drill Types sci Units: Mils I M--

Lower | Upper
Impedance Ref. Ref Trace | Trace Trace
Impedance | Structure Signal | Plane 1| Plane2 | Width | Width | Separation| Target | Tol (+-| Calculated
1D Image Name Layer in Layer | in Layer| (W1) (W2) (s1) %)

4 ﬁ Coated Microstrip 1B 8 6 0 4000 3000 0.000 75.000 10.000 75.800

— —_—
2 Laser PTH 8 7 - - 0.000 3.350 0.000 0.000

Calculated |  Calculated
Drill Drill
Calculated | Calculated Depth - Depth -
Drill Drill Back Back
Drill Column 1st 2nd | Must-Cut | Must-Not-Cut Depth - Depth - Drill Drill
Image | Position Drill Type Layer | Layer| Layer No| Layer No i Laser Must-Cut | Must-Not-Cut
2 Laser PTH 1 2 - - 0.000 3.350 0.000 0.000
U 4 Back Drill 1 - 3 4 0.000 0.000 9.150 24.430
|_| 6 Back Drill 1 - 3 4 0.000 0.000 9.150 24.430
8 Back Drill 1 - 3 4 0.000 0.000 9.150 24.430
L E 1 Mechanical PTH 1 8 - - 60.860 0.000 0.000 0.000
L The technical report has been
8 Back Drill 8 - 8 5 0.000 0.000 9.150 24.430
|—| updated to support the new
l_ﬂJ 8 Back Drill 3 - 6 5 0.000 0.000 9.150 24430 BaCk Drl" Types
ﬂ 4 Back Drill 8 - 6 5 0.000 0.000 9.150 24.430

StackName: Version Revision | Modification: Dato of Revision: | Edilor
Date: A: D: 2

- Page
Author 2%
Department
Site

Copyright & Frint syle & praseniation copyright & Polar Insiruments Lid

Copyright © Polar Instruments 2026 polarinstruments.com



I 0-l- Speedstack 2021 — 2026 Updates

New capping options for Back Drills

E Polar Speedstack Stack Up Builder:  Stack : Eval Imperial v25 Back Drill Types.stk  Project: Eval Imperial v23 Back Drill Types.sci - a >

Eile Edit View TJools Units External Utility Help

Eed = RME 7777 1Tl & 5901 & A

Stack Up Edtor | DRC: 0 | Controlled impedance | CI Resuts |
—Stack Up Notes (enter text here to be printed as “Notes”)

—Stack Up
. . Field | Value
Electrical Layer Count [
Capping options are now | == .
1 H G Thicks 11.2000
available for Back Drills Comper Thckness 1200
Solder Mask Thickness 2.0000
Target Stack Up Thickness 60.0000
Stack Up Thickness 60.8600
Stack Up Thickness with Soldermask 62.8600

Liquid Photolmageable Mask 4.000/0.0195 1.0000
Copper Foil 1.4000

[ Selected ltem Information

PrePreg 1080 4.200/0.0195 - 1.9500
1.4000
FR4 Core 4.200/0.0195
PrePreg 3080 4.200/0.0195
PrePreg 1651 4.200/0.0195
PrePreg 1 4.200/0.0195
1.4000

FR4 Core 4.200/0.0195 12.0000
1.4000

PrePreg 1651 4.200/0.0195
PrePreg 1 4.200/0.0195

PrePreg 3080 4.200/0.0195

R 7 R 7 ————————1.4000
FR4 Core 4.200/0.0195 3.0000
1.4000

PrePreg 1080 4.200/0.0195 " § 1.9500
Copper Foil 1.4000
Liquid Photolmageable Mask 4.000/0.0195 1.0000

[ |Mils/Thous ~ [Target Stack Up Thickness = 60.0000  [Stack Up Thickness = 60.8600 |Stack Up Thickness with Soldermask = 62.8600  [Beta v24.09.100 4

Copyright © Polar Instruments 2026 polarinstruments.com
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New capping options for Back Drills

3E Drill Properties x
Specify the Back Drill capping
Main | Mot ong . .
= within the Add Drill or Drill
—Electrical Layers q .
First Electrical Layer  Second Electrical Back Drill Must-Cut  Back Drill Must-Not-Cut PrOpertleS d|a|09
Stack Up Column Mo (Start Layer) Layer Mo (End Layer) Layer No Layer No ///I
T
a— T 5| 3 F = R
Dl Inf i —Hole Information
™ Mechanical Fill Type Hale Count Minimum Drill Size
' Laser [No Fil - o |0.0000
% Back Drill Diifferent Hole Sizes Minimum Drill Size Tolerance (Abs)
o {0.0000
I Through Plated IV First Layer Capped Minimum Hole Size Minimum Barrel \Wall Thickness
_ [ Second Layer Capped In_m |D.DDDD
Data Filenames
Minimum Pad Size
|0.0000
—Back Drill Infor
Minimum Distance From Minimum Distance From
Must-Cut Layer Must-Not-Cut Layer
|0.0000 |0.0000
Maximum Distance From Maximum Distance From
Must-Cut Layer Must-Not-Cut Layer
[0.0000 |0.0000
Primary Drill Size Back Drill Type
[0.0000 | Pointed |
Lpply I Cancel

25 Copyright © Polar Instruments 2026 polarinstruments.com
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New capping options for Back Drills

Ci\Apps\Samples\Eval Imperial v25 Back Drill Types.sci Units: Mils

Coated Microstrip 1B 1

I

—

Processed
Layer Stack up Supplier Type Thickn er | Loss Tangent
A Polar Samples  Liquid P Mask 1.000 4.000 0.0195

1 |_- j Polar Samples Copper Foil Copper 1.400
A Polar Samples PrePreg 1080 Dielectric 1.950 4.200 0.0195

2 1.400
Polar Samples FR4 Core FR4 3.000 4.200 0.0185

3 1.400
C Polar Samples PrePreg 3080  Dielectric 2776 4.200 0.0185
C Polar Samples PrePreg 1651 Dielectric 5552 4.200 0.0185
C Polar Samples PrePreg 1651 Dielectric 5552 4.200 00185

4 ol o o A\ 1.400
2 =2 g Polar Samples FR4 Core FR4 12000 4200 00185

al S| =

5 e e w» \4 1.400
O ] Polar Samples PrePreg 1651 Dielectric 5552 4.200 00185
C ] Polar Samples PrePreg 1651 Dielectric 5552 4.200 00185
C |  Polar Samples PrePreg 3080 Dielectric 2776 4.200 0.0195

6 ] 1.400
~ | Polar Samples FR4 Core FR4 3.000 4200 00185

7 d v ARV AR A 1.400
A A I | Polar Samples PrePreg 1080 Dielectric 1.950 4.200 0.0195

8 [ @ | ‘j W w W W W W PolarSamples Copper Fail Copper 1.400
4 Polar Samples  Liquid Pl Mask 1.000  4.000 0.0185

Copper Thickness = 11.200 | Dielectric Thickness = 49.660 | Solder Mask Thickness = 2.000 |
.860
meanee| s I\ 1€ technical report has been
Impedance | Structure Signal Plane 1
| image Simcnre Hame e | nimer| f Updated to support the new
1 ; Edge Coupled Coated Microstrip 1B 1 3 BaCk Dn" Capplng OptlonS

3 E Edge Coupled Offset Stripline 181A 4 3 6 7250 6250 8.500 100,000 10000 101.280

StackName: Master Version Revision: | Modification: Date of Revision: | Editor
Date Associated Documents

- Page
Author: X
Department
Site
Capyright ® Printstle & presentation copyright € Polar Instruments Lid
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Grid View now supports Copper Coverage Percentage

Grid View

ise the right-click menu to copy ! paste the Grid View to the clipboard - the data may then be edited with Microsoft Excel
Layer Name, Description, Processed Thickness, Dielectric Constant, Loss Tangent and Copper Coverage % columns are editable, other columns are read-only
Processed Thickness = Copper FinishedThickness, Dielectnc. IsclationDistance, SolderMask MaskThickness, Coverlay. FinishedThickness

— m} K
Stack Up . Material Blectrical Material Layer -, Processed | Dielectric Copper
Callection Material Class H Type ID Layer Mame Description Thi Constant Loss Tangent Cov o

Copyright © Polar Instruments 2026
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Grid View now supports Copper Coverage Percentage

Book1 - Excel

Em -

Insert Page Layout Farmulas Data Review View Developer Help Team Q Tell me what you want to do
S b cut Calibri KA E=a # 20 Wrap Text General - |::=—| ’j“ Mormal Bad e ng EI 2 Autosum - AY p
Past B Copy ~ [l 0 .00 (Conditional F Dt - IEEIrt [‘JEEIIet F t EF”I' SZrt& Find &
= = = | e=3= v en
avs & ¥ Format Painter B I U-~ H-A- === =3= Merge & Center ~ ~ % * | %o 50 Fo::nalt;ﬁ:;' 0'|':S|lvas Good Neutral B nsve Ev € or:'na Clear = Fﬁterv S;_Tect'

Clipboard ] Font ] Alignment ] Mumber ] Styles Cells Editing -

Al e fe || Stack Up Collection Index A
A B C D F G | J K L M -

1 |Stack Up Collection Index |Material Class  Material Element Electrical Layer Material Layer Type ID Layer Name Description Processed Thickness Dielectric Constant Loss Tangent Copper Coverage %
2 0 CSTSolderMask Mask SM Liquid Photolmageable Mask 1 4 0.0195
3 1 CSTFoil Copper 1 Foil Top Copper Foil 1.4 10
4 2|C5TPrePreg Dielectric PP PrePreg 1080 1.35 4.2 0.0195
& 3 CSTCore UpperCopper 2 Inner 2 1.4 15
6 3 CSTCore Dielectric Core FR4 Core 3 4.2 0.0195
T 3 CSTCore LowerCopper 3 Inner 3 1.4 85
8 4 C5TPrePreg Dielectric PP PrePreg 3080 2.776 4.2 0.0195
9 5|C5TPrePreg Dielectric PP PrePreg 1651 5.552 4.2 0.0195
10 6/CS5TPrePreg Dielectric PP PrePreg 1651 5.552 4.2 0.0195
1 7/C5TCare UpperCopper 4 Inner 4 1.4 12
12 7 C5TCore Dielectric Core FR4 Core 12 4.2 0.0195
13 7/C5TCore LowerCopper 5 Inner 5 1.4 12
14 8 CS5TPrePreg Dielectric PP PrePreg 1651 5.552 4.2 0.0195
15 9|C5TPrePreg Dielectric PP PrePreg 1651 5.552 4.2 0.0195
16 10 CSTPrePreg Dielectric PP PrePreg 3080 2.776 4.2 0.0195
17 11 CSTCore UpperCopper 6 Inner 6 1.4 90
18 11 C5TCore Dielectric Core FR4 Core 3 4.2 0.0195
19 11 CSTCore LowerCopper M Inner 7 1.4 18
20 12 C5TPrePreg Dielectric PP PrePreg 1080 1.95 4.2 0.0195
21 13 CSTFoil Copper 8 Foil Bottom Copper Foil 1.4 8
22 14 CSTSolderMask Mask SM Liquid Photolmageable Mask 1 /\ 0.0195
23 / \
24
25
26 The Grid View right—click menu Copy / Paste
27 .
28 to Excel functions have also been enhanced

28 Copyright © Polar Instruments 2026
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polarinstruments.com



" DBl
g Speedstack 2021 — 2026 Updates

Other enhancements

* New import / export XML STKX v25.00 and SSX v15.00 file formats to
support the new Back Drill Type and Capped Drill options.

* Dirilling: When the Add Drill and Drill Properties dialogs are dismissed the
current pan position is now retained. Previously, on high layer stack ups, the
graphical image panned to the top of the stack up.

« Printing: The Isolation Distance (Summed) column calculation has been
improved to offer better support when the stack up contains single—sided
cores.

polar
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Speedstack v24.05.01 (May 2024)

Copyright © Polar Instruments 2026 polarinstruments.com



- T

Speedstack 2021 — 2026 Updates

31

New Calculated Drill Depth enhancements

Calculate and display the Drill Depth under the Selected

5E Polar Speedstack Stack Up Builder:  Stack: Caleulated Drill Depth Example - 8 layersstk  Project : Calculated Drill Depth Example - & layers.sci

Item Information section of the Speedstack editor. Three

Copper Foil

PrePreg 1080

FR4 Core

PrePreg 3080
PrePreg 1651

PrePreg 1651

FR4 Core

PrePreg 1651
PrePreg 1651

PrePreg 3080

FR4 Core

PrePreg 1080

Copper Foil

file Edit View Tools Units Extemal Utility Help

EsdTO=E XO ===

Liquid Photolmageable Mask

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 |5

ack Up Thickness = 60.8600

ERMB 777 LT gl &

[Stack Up Thickness

with Soldemmask = 628600 |V24.05.01

2D &

methods are used depending upon the drill type:

1. Calculated Drill Depth — Mechanical Drills. This
includes both the first and second copper layer
thicknesses

2. Calculated Drill Depth — Laser Drills. This includes just
the first copper layer thickness

3. Calculated Drill Depth — Back Drills. Two Drill Depths

are shown, from the first electrical layer to the must—cut

layer and from the first electrical layer to the must—not—
cut layer

True
o 1.9500 e

False
1.4000 1"“6
3.0000 F:\::
1.4000 ha Fill
27760

0

0

1

7.1600

0

0
1 ;1000 Drill Size Telerance (Abs) 0
}igggﬂ m Barrel Viall Thickness 0

Calculated Drill Depth - Mechanical 60.8500 ]

Note 1
Note 2
Note 3
Note 4
Note 5

1.4000
3.0000
1.4000
____________________________________________ 1.9500
1.4000

1.0000

Copyright © Polar Instruments 2026
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New Calculated Drill Depth — Mechanical Drills

1.0000

1.4000 Calculated Drill Depth — Mechanical Dirills.
This includes both the first and second

. :
1.9500 copper layer thicknesses

1.4000

e ——— 3.0000
i 1./ 4000
2.7760

|Ca|{:u|ated Oinll Depth - Mechanical &0.8600

1.4000
12.0000
1.4000

27760

1.4000
3.0000
1.4000
1.9500
1.4000

1.0000

32 Copyright © Polar Instruments 2026 polarinstruments.com
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New Calculated Drill Depth — Laser Drills

1.0000

1.4000 _ : .
Calculated Drill Depth — Laser Drills. This

1.9500 includes just the first copper layer thickness

1.4000

. 3.0000
s 14000
27760

|Ca|{:u|ated Dinll Depth - Laser 3.3500

1.4000
12.0000
1.4000

E
$
e
(4
'
)
4
;
'
"
4
[
-
4
4
-
!
‘
:
:
:
:
:
:
:
:

2.7760

1.4000
- 3.0000
- 1.4000

% - 1.9500
iZ 1 1.4000

1.0000

33 Copyright © Polar Instruments 2026 polarinstruments.com
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New Calculated Drill Depth — Back Drills

Bk ki

|
|
|
|
|
|
o
|
|
|
-
-
i
:

s A s R EREREE PP

ERARRR AR R AR

Copyright © Polar Instruments 2026

1.0000

1.4000
1.9500
1.4000
3.0000
1.4000

2.7760

1.4000

12.0000

1.4000

2.7760
1.4000
3.0000
1.4000
1.9500
1.4000

1.0000

Calculated Drill Depth — Back Drills. Two
Drill Depths are shown, from the first
electrical layer to the must—cut layer and
from the first electrical layer to the must—not—
cut layer

Calculated Drill Depth - Back Drill Must-Cut 47500
Calculated Drill Depth - Back Drnill Must-Not-Cut 91500

polarinstruments.com
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New Calculated Drill Depth enhancements

C:\Apps\Samples\Calculated Drill Depth Example - 8 layers sci Units: Mils I M--

Processed
Thi &r

‘Layer Stack up ‘ Supplier | D i | Type LnssTungent| D

A Polar Samples  Liquid P| Mask 1.000 4.000 0.0195
1 A iy \ a8 A A T A M Polar Samples Copper Foil Copper 1.400
Folar Samples PrePreg 1080 Dielectric 1950 4.200 0.0185
2 2\ VAN / AN 1.400
[ | ] ] Polar Samples FR4 Core FR4 3.000 4.200 0.0185
3 i T T | 1.400
C ] Polar Samples PrePreg 3080 Dielectric 2776 4.200 0.0185
]  Polar Samples PrePreg 1651 Dielectric 5552 4.200 0.0195
O p 7]
] Polar Samples PrePreg 1651 Dielectric 5552 4.200 0.0185
C g
4 ol of o /AN AN AN O\ 1.400
2 g g [é Polar Samples FR4 Core FR4 12.000 4.200 0.0195
5 el 8 & v v 1.400
= / T~ [ Polar Samples PrePreg 1651 Dielectric 5552 4.200 0.0185
C Polar Samples PrePreg 1651 Diel
C Polar Samples PrePreg 3080 Die
: E
E Polar Samples FR4 Core .
’ V7 The Calculated Drill Depth results
Polar Samples PrePreg 1080 Die
s il 8] W W Pobr Samphes cweroof Ngve been added to the Technical
I Polar Samples  Liquid Photolmageable Mask  Solde

Copper Thickness = 11.200 | Dielectric Thickness =49,
Stack Up Thickness = 60 860 | Stack Up Thickness,
Stack Up Cost = 54.00

Report as Drill Table selectable
columns

Calculated | Calculated /
Drilt Drill
Calculated | Calculated Depth - Depth -
Drill Dnll Back Back
Drill Column st 2nd | Must-Cut| Must-Mot-Cut| Depth - Depth - Drill Drill
Image | Position Drill Type Layer| Layer| LayerNo| Layer No i Laser Must-Cut | Must-Not-Cut
8 Laser PTH 1 2 - - 0.000 3.350 0.000 0.000
[ E 7 Mechanical PTH 1 3 - - 9.150 0.000 0.000 0.000
L
9 Laser PTH 1 3 - - 0.000 7.750 0.000 0.000
StackName: Master Version Revision:| Modification: Date of Revision: | Editor
Date: Associated Documents
Author: .—17)%3
Department
Site
Capyrigh: & Frintsyle & preseniation copyright © Pelar Instrumens Lid
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New Calculated Drill Depth enhancements

C:\Apps\Samples\Calculated Drill Depth Example - 8 layers sci Units: Mils M--
: H neas
Calculated | Calculated
Drill Diill
Calculated | Calculated| Depth - Depth -
Diill Dill Back Back
Drill | Column st | 2nd | MustCut| MustNotCufl Depth- Depth - Drill Diill
Image Paosition Drill Type Layer | Layer| Layer No Layer No Laser Must-Cut | Must-Not-Cut
U 3 Back Drill 1 - 2 3 0.000 0.000 4750 9150
] g 1 Mechanical PTH 1 8 - 60.860 0.000 0.000 0.000
i The Calculated Drill Depth results
6 Back Drill 8 - 4 3 0.000 0.000 37.830 53.110 .
0 have been added to the Technical
m 5 Back Drill 8 - 5 4 0.000 0.000 24.430 37.830 Report aS DI’I" Table Se|eCtab|e
columns
m 4 Back Drill 8 - 6 E 0.000 0.000 9.150 24.430
| E 7 Mechanical PTH 3 5 - 24.430 0.000 0.000 0.000
1
m 3 Back Drill 8 - 7 9 0.000 0.000 4.750 9.150
9 Laser PTH 8 6 - 0.000 7.750 0.000 0.000
E 8 Laser PTH 8 7 - 0.000 3.350 0.000 0.000
m 2 Back Drill 8 - 8 1 0.000 0.000 1.400 4.750
Motes
StackName Version Revision:| Modification: Date of Revision: | Editor
Date: A D
Author: "27)"('“
Department:
Site
[E— Frint st & preseniason sopyrgit & =0t nstuments Lt
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Speedstack v24.04.08 (April 2024)
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New Structure More Calculations option

Speedstack 2021 — 2026 Updates

Stack Up Editor | DRC: 0 Cortrolled Impedance ]CI Resutts |
+XRTEEEIELI=w@n
All | I~:| -:|1 of 4 \>| >I|

On the structure toolbar there is a new More Calculations
button. On selecting this option the following field solver
results will be calculated:

Edge Coupled Coated Microstrip

Singled—Ended Structures: Impedance (Zo), Delay,
™ Inductance, Capacitance, Effective Dielectric Constant,
Velocity of Propagation

Differential Structures: Differential Impedance (Zdiff), Delay
(Odd Mode), Odd Mode Impedance (Zodd), Even Mode
Impedance (Zeven), Common Mode Impedance
(Zcommon), Effective Dielectric Constant, Velocity of
Propagation, Near—End Crosstalk (NEXT), Coupling

38

Substrate 1 Height H1 |6.3500
Substrate 1 Dielectric Er1|4.2000 Percentage
Lower Trace \Width w1 |7 6500
Upper Trace \Width W2 |6.6500
Trace Separation 51 18.1150
Trace Thickness T1 |1.4000
Coating Above Substrate C1 |1.0000
Coating Above Trace C2 |1.0000
Coating Between Traces C3 |1.0000
Coating Dielectric CEr ’W
Differential Impedance Zd |100.29
Target Impedance W
Target Tolerance % W

Copyright © Polar Instruments 2026
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New Structure More Calculations option

Single—ended structure results Differential structure results

Coated Microstrip 1B Edge Coupled Coated Microstrip 1B

Meore Calculations More Calculations
Impedance Zo I?ﬁ_gﬂz | Cloze I Differential Impedance Zdiff |11].|]._239 | Floze I
Delay (ps/in) D [152.272 Delay (Odd Mede) (psiin) D {147.683

Inductance (nH/in) L |1 1543 Odd Mode Impedance Zodd |5.[|._-|44
Capacitance (pFiin) = Iz_ﬂ.ﬂg Even Mode Impedance Zeven Iﬁ?_ﬂgﬁ
Effective Dielectric Constant Ebr |3_23.[|. Commeon Mode Impedance Zcommon |33543

elocity of Propogation (CITS) p Iq]._55,5 Effective Dielectnc Constant EEr 3.038
Velocity of Propogation (CITS) Vp Iﬂ_ 574
Mear-End Crosstalk (MEXT) Kb 7 335 7E-02

Coupling Percentage CP I?_ZZE

39 Copyright © Polar Instruments 2026 polarinstruments.com
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New Structure More Calculations option

The technical report has been enhanced with 13
new user—selectable columns on the impedance
table — see red box.

In this example we have selected all 13 columns,
| which is unlikely in production use, but is good to

As the impedance table contains both Single—
Ended or Differential structures the columns that
aren’t appropriate for a given structure type are

75.802 152.272

0.000 0.000

75.802 152272

11.543

0.000

11.543

2.009

0.000

2.009

0.000

0.000

101.278 173635

0.000

0.000

0.000

50639

0.000

0.000

85.202 4.

0.000

0.000 3.230

2.601 4.200

0.000 3.230

0.556

0488

0556

0.0000E+00

1.2722E-01

0.0000E+00

C:\Apps\Samples\Eval Imperial.sci Units: Mils
Supplier Processed [ Mask
Layer Stack up Supplier | Descripti D Type Thickness | Thickness| er 1D}
A Polar Samples SM/001  Liquid PS Mask 1.000 1.000  4.000
1 A (B | A A A M PolarSamples FO/001 Copper Foil Copper 1.400
Polar Samples PR/D01 PrePreg 1080 Dielectric 1.950 4.200 h h f H |
i i ~ ey show the new functionality.
]  Polar Samples CO/005 FR4 Core FR4 3.000 4.200
3 | 1.400
= | Polar Samples PP/002 PrePreg 3080 Dielectric 2776 4.200
C ]  Polar Samples PP/004 PrePreg 1651 Dielectric 5552 4.200
C ] Polar Samples PP/004 PrePreg 1651 Dielectric 5552 4.200
4 el gl g A A A A [\ 1400
bt Bt ] Polar Samples CO/020 FR4 Core FR4 12.000 4.200
5 I v Y 9g\yYw 1.400
= | Polar Samples PR/D04 PrePreg 1651 Dielectric 5.552 4.200
C | Polar Samples PP/004 PrePreg 1651 Dielectric 5552 4.200 Set tO 0
C ]  Polar Samples PPI002 PrePreq 3080 Dielectric 2776 4.200 -
6 | 1.400
| Polar Samples CO/005 FR4 Core FR4 3.000 4.200
7 A\ LW 1.400
= Polar Samples PR/001 PrePreg 1080 Dielectric 1.950 4.200
& \ A W W W W  PolarSamples FO/001 Copper Foil Copper 1.400 4
Y Polar Samples SM/001  Liquid Pf ble Mask 1.000 1.000  4.000
Copper Thickness = 11.200 | Dielectric Thickness =49 660 | Solder Mask Thickness = 2.000 [Stack Up Thickness = 60.860 | Stack Up Thick ask = 62.860
Stack Up Cost = 54.00
Delay Velocity
(Odd Even Common | Effective of Near-End
Impedance | Ref. Ref. Delay Capaci Mode) | Odd Mode Mode Mode Dielectric | Propogation | Crosstalk | Coupling
Impedance | Structure Signal Plane 1| Plane 2 | Impedance D) [(8] ©) ped (D) Imped Imped Imped: Constant (cIrs) (NEXT) Percentage
D Image Layer | in Layer| in Layer (Zo) (pslin) (nHfin) (pFfin) (Zdiff) (pslin) (Zodd) (Zeven) | Z (EEr) {Vp) (Kb) (CP)
1 1 3 0 0.000 0.000 0.000 0.000 100.289  147.683 50.144 67.086 33.543 3.038 0.574  7.2257E-02 7.226

12722

StackName: Master

Version:

Revision:

Modification:

Date of Revision:

Editor

Date

Associated Documents

Author:

Department:

Site:

Page
1%

Copyright®

Print style & presentation copyright © Polar Instruments Ltd
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Gradient Roughness Method

Frequency Dependent Properties

Edge Coupled Coated Microstrip 1B

S1 W2
—

3

Graph | Odd Mode | Even Mode |

Length of Line

Trace Conductivity (Sim)
Freguency Minimum (MHz)
Freguency Maximum (GHz)
Freguency Steps
Freguency of Interest (MHz)

LL
TC
FMin
FMax
FStep
Freq

Result P i
4000.0000 ’VG' Length of Line

 Jin

] X
im ‘ Close |

|5.800E+07

Causal Ex

L lati fi Points
Clear Results |
IW [¥ Set Dielectric Constant (Er) from Stack Up materials s e
10.0000 Set. ¥ Set Loss Tangent (TanD) from Stack Up materials

Ref TanD

l— Freg (Hz)
20 H1 - [1.000E+08

[ES

1000.0000 H2

i

REr

|

—
He [T
—

|
— e s
I—l_ The Gradient method

= fowes  [om ol has been added to the

urface R C
" Smooth

" Hammerstad

" Groisse

{* Gradient (Beta

" Huray

— Edt |

Surface Roughness
Compensation options

Print Settings

¥ Include Loss Graph for this structure on the report ‘

= = —Graph Settings
Edge Coupled Coated Microstrip 1B Display Series
Differential INI Losses ~]
|m Smooth Conductor Loss‘ e Diglectric Loss Sl Smooth Attenuation T——= Conductor Loss with Roughness [=——"—3 Attenuation with Roughness Differential
0 E ID'rHerErrtiaI LI
1 E t: ‘&-—\ Loss Budget (dB)
E 2 o — ] — |0.0000 Refresh |
-2 —
E r——— | —Picked Data Point Information
o 3F —_—— [———
f= E
= e P ————
I
c _F
o 5
E r Maximize | Print Export
C
S =
£ E
< ;F
E :
9
A0
E 1 | 1 1 1 1 1 1 1 1 1 1 1 1 1 | 1 1 1 1 | 1 1 1 1 1 1 | 1 1 1 1 1 1 | |
1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Frequency - MHz
=]
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Update Cannonball-Huray Method to Simonovich—Cannonball Method

Surface Roughness Compensation - Huray

Ratio of Areas
Effective Ball Radius (pm)

Area of Ball Count (sq pm)

Number of Balls in Area

[1-0000 Apply |
[0.2240 Cancel I
[1-8060
|1d

I\

Courtesy of Bert Simonovich, Lamsim Enterprises Inc

Application Note

Enable Simonovich-Cannonball v

Matte-Side Roughness

(Rz Matte (um) |4_4430 m
Drum-Side Roughness

(Rz Drum (pm) |3_0430 =

e

Update / rebrand of the Cannonball-
Huray Method to Simonovich—Cannonball
Method.

Application Note now links to two papers

-

42 Copyright © Polar Instruments 2026
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Other enhancements

* New import / export XML STKX v24.00 and SSX v14.00 file formats to
support the new Gradient Surface Roughness Compensation Method

« Updated to support latest BEM Calculation Engine
* FlexNet Publisher / FLEXIm v11.19.0.0 supported

* Printing: Fixed problem where the Laminate to Laminate dimension was not
calculated corrected when materials spanned multiple print pages

polar
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Speedstack v24.01.01 (Jan 2024)
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Enhancements

 From 2024 Speedstack will be running on the Microsoft .Net Framework 4.8.
It has migrated as a result of customer IT policy requests and we are working
on new functionality for releases later in Q1 based on this new platform

polar
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Speedstack v23.09.01 (Sept 2023)
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Design Rule Check (DRC) Enhancements Sk Up Eter DC:1 | cortoles Impedance | 1 et

DRC Test Selection

3E Polar Speedstack Stack Up Builder:  Stack: Eval Imperial.stk Project : Eval Imperial.sci I? Design L{)gl{: I? S‘y’l‘nl‘nﬂtl‘y’ I? Cnpper Balance
[v Board Thickness
[v Manufacturing Tests (Tools | Mamufacturing Constraints)

Active Constraint . Polar Microns

Eile Edit VWiew Jools Units  External Utility Help

EesdTOElXO=S=m bR 7777 1T gE|E 20901

[v Min. Trace Width ¥ Min. Gap Width
Aspect Ratios

[+ Mechanical Drill [+ Buried Laser Microvia
Iv Blind Laser Microvia Iv Trace

[ Resin Starvation
Liquid Photolmageable Mask 4.000/0.0195
Copper Foil

PEACH D LTS —a | [Mazcmum Dirill Aspect Ratio Exceeded| L1 - L4, Col3

FR4 Core 4.200/0.0195

PrePreg 3080 4.200/0.0185

PrePreg 1651 4.200/0.0195

PrePreg 1651 4.200/0.0185

1.4000
FR4 Core 4.200/0.0195 12.0000
1.4000

PrePreg 1651 4.200/0.0195 i 5,552 Design Rule Check information
420000185 for Drills has been enhanced to
PrePreg 3080 4.200/0.0195 27760 provide more information
H
1.4000 o . .
FRA Gore 420000195 —— 30000 including start / end electrical
PrePreg 1080 420000195 T — layers and the column where
Copper Foll 14000 the errant drill is located

Liquid Photolmageable Mask 4.000/0.0195 1.0000

1T

Mis/Thous | Target Stack Up Thickness = 60.0000  |Stack Up Thickness = 60.8600 Stack Up Thickness with Soldermask = 62.8600  |W24.01.01
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Other enhancements

* Printing: Improvements to the Solder Mask to Solder Mask thickness line,
particularly when an ident / coverlay / peelable material is above or below the
Solder Mask

* Printing: Bill of Materials (BOM) table enhancements including options to
enable / disable Number of Panels, Circuits Per Panel, Cost Per Circuit that
appear under BOM table

« Editor: Multi-selected materials will now stay selected when right—-mouse
menu is used to bring up context menu

polar
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Speedstack v23.06.15 (June 2023)
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Drill Enhancements including support for Ormet® Z—Axis Interconnects or other
any laver interstitial via technology

%E Polar Speedstack Stack Up Builder:  Stack: Ormet Paste Drills.stk  Project : Ormet Paste Drills.sci - o X

777 3T gl E 200 & 4NN 2

Stack Up Edtor | DRC : 23 | Controlled Impedance | CI Resuts |
—Stack Up Motes (enter text here to be printed as "Notes”)

File Edit View Tools Units Extemal Utility Help

Eed T D=0'x0O =55

- < . 1.0000
Rogers CLTE-ST 4.000/0.0200 50000
3.0000
4.000/0.0200 " ) e 5.0000
1.0000 —Stack Up Information
4.000/0.0200 50000 :
— 1.0000 Field
300P + Omet 701 4.000/0.0200 5.0000 S:f»:ﬁ:éi
Isola TerraGreen 400G 4.000/0.0200 o Copeer THe
sola TemaGreen 400G /0.024 50008 i o .
10000 1 Support for Ormet® Z—Axis Interconnects or

4.000/0.0200 il o] bl R 0. 1000

- ~ 1.0000
Isola TerraGreen 400G 4.000/0.0200 5.0000

10000
SpeedWave300P + Omet 701  4.000/0.0200 . ettt et 5. 000D ”> a. Itis now possible to add Ormet® Z-Axis
[ Selected ltel

other any layer interstitial via technology

- ; 1.0000
sreen 400G 4.000/0.0200 5.0000

10000 Interconnects to a stack up to connect two
P 400000200 2000 Cores or Foils together

~ ~ . 1.0000
Isola TerraGreen 400G 4.000/0.0200 E 5.0000
1.0000

SpeedW: P+ Omet 701 4.000/0.0200 " 5.0000 b . Ormet® Z_AXiS Inte rconnects can be placed

1.0000

fsola TermGreen 400G 000/0.0200 30000 between electrical layers which are not
SpeedWave300P 4.000/0.0200 - 5.0000 typica"y Suppor‘ted by Conventional

Ao . 1.0000 . .
somfemGeeiiis - AOHOGEE ' e mechanical and laser drills
P+ Omnet 701 4.000/0.0200 e X | | Ut ]

1.0000

Isola Tel n 400G 4.000/0.0200 5.0000
1.0000

SpeedWave300P 4.000f0.0200 sl 5.0000

= = 1.0000
Isola TerraGreen 400G 4.000/0.0200 5.0000
1.0000

|Mils/Thous  |Target Stack Up Thickness = 120.0000 [Stack Up Thickness = 115.0000 |Stack Up Thickness with Soldermask = 115.0000 [V23.06.15 Y
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Enhancements including support for Ormet® Z—Axis Interconnects or other any
layer interstitial via technology

Configuration Options >

Extemal Lkilties ] Rebuild and Calculate Structures ]

MNumber of Undo Levels 5
Maximum Laser Drilled Layers 5

[ Dill Validation Check

This option prevents invalid drills from being added to the stack up. For instance, a drill that starts from the lower copper side of core
materials. Uncheck this option if you use a drilling technology that permits drills to be placed between electrical layers which are not

typically supported by conventional mechanical and laser drills
AN
\I Support for Ormet® Z—Axis Interconnects or

other any layer interstitial via technology
(continued)

sppi{ A new Tools | Options | Miscellaneous tab Drrill
Validation Check option has been introduced.
Unchecking this option will disable the
Speedstack invalid drills check in order to
support the Ormet® Z—Axis Interconnects
technology
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HDI Drill Plan and Sequential Plan Enhancements

o
m
|
m]

File Edit View Tools Units External Utility Help

EEA QS XO===ERg /77277 2T gl 8 20 = 4B

Stack Up Edtor | DRC :8 Controlled Impedance | I Rescits |

XX TEEEI =w@ o
All |I<| < W;lil

HDI Drill Plan and Sequential Plan Enhancements

Liquid Photolmageable Mask 4.000/0.0000

Copper Fail

PrePreg 3113 4.200/0.0000 . a. The HDI Drill Plan and Sequential Plan options
Suppeinl : have been enhanced to provide better support
PrePreg 1080 4.200/0.0000 . . .

for stack up designs containing Back Drills

FR4 Core 4.200/0.0000
@>% This option does not support Back Drills. Would you like

PrePreg 1080 4.200/0.0000 & oo o ek il om s stk before S b. An option to remove the Back Drills and
PrePreg 1080 4.200/0.0000 RR— continue to produce the Drill Plan or
PrePreg 1080 4-200/0:0000 — Sequential Plan has been added

FR4 Core 4.200/0.0000 8
e AT T c. If the Drill Plan or Sequential Plan is used to
PrePreg 1080 42000 0000 - generate sub—stacks for third—party tools, this
PrePreg 1080 4.2000.0000 \ will now allow for the generation of the

FR4 Care 4.200/0.0000 36N necessary XML export files (SSX)

PrePreg 1080 4.200/0.0000

E—— : d. Once exported to XML it is possible to select
- PP PrePreg3lia 4200100000 1 £ ——— Edit | Undo and the stack up file will return to
10 Foil  Copper Fol : the state that contains the Back Dirills

SM Liquid Photolmageable Mask 4.000/0.0000

Master Mils/Thous Target Stack Up Thickness = 60.0000 |Stack Up Thickness = 63.7700 Stack Up Thickness with Soldermask = 65.7700 Vi
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HDI Drill Plan and Sequential Plan Enhancements

§§ Polar Speedstack Stack Up Builder:

Stack : Drill and Sequential Plan With BackDrill.stk  Project: Drill and Sequential Plan With BackDrill.sci

File Edit

View Tools

Units  External Utility

Help

FAsSTXO=s=prRs 777737 2b &8 2001 & 4

FR4 Core

PrePreg 1080

Copper Fail

4.200/0.0000

4.200/0.0000

PP
Foil
SM

PrePreg 3113

Copper Fail

Liquid Photolmageable Mask

4.200/0.0000

4.000/0.0000

Master

Mils/Thous

Target Stack Up Thickness = 60.0000 |Stack Up Thickness = 63.7700

1.4000
&.0000
1.4000
2.9300
0.7000
3.4750

0.7000
1.0000

Stack Up Thickness with Soldermask = 65.7700

Stack Up Edtor | DRC :8 Controlled Impedance | I Rescits |
X cEEOEL=w@gHl
w | <[rors s

HDI Drill Plan and Sequential Plan Enhancements

Liquid Photolmageable Mask 4.000/0.0000 (Continued)
Copper Fail
PrePreg 3113 4.200/0.0000
Copper Foi The completed Drill Plan, showing a separate
PrePreg 1080 4.200/0.0000 sub—stack for each drill stage of the fabrication
FR4 Care 4.200/0.0000 process
PrePreg 1080 4.200/0.0000 2.6267
PrePreg 1080 4.200/0.0000 2.6267 oeT e A
PrePreg 1080 4.200/0.0000 2.6267 Trace Thickness T jo.7000

1 4000 Coating Above Substrate C1 |1.0000
FR4 Core 4.200/0.0000 8.0000 Coating Above Trace C2 |1.0000

1.4000 Coating Dielectric CEr[2.0000
PrePreg 1080 4.200/0.0000 26267

Impedance Zo [51.62

PrePreg 1080 4.200/0.0000 26267 Target Impedance E
PrePreg 1080 4.200/0 0000 2 6267 Target Tolerance % 10.00

V23.06.15
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Speedstack v23.05.01 (May 2023)
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New Check Copper Coverage Percentage option

%E Polar Speedstack Stack Up Builder:  Stack: Eval Imperial - Check Copper Coverage.stk  Project : Eval Imperial - Check Copper Coverage.sci

File Edit View | Tools | Units  External Utility Help

Options Ctrl+,

EREB AT LT gEE

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

Set Target Stackup Thickness / Enable Finishing  Cirl+T

Check Copper Coverage Percentage Ctrl+Shift+C

21

Stack Up Edtor | DRC 1 Controlled Impedance | Cl Resuts |

X TEGENEI=w@HL

e MG

AII||<|<lof4 )l)l

Virtual Material Mode Ctrl+Shift+Y

Language

Speedstack

& The Copper Coverage percentage has not been entered for
i the following layers:

5! _Ilr!

5.5520

A 14000

FR4 Core S 12.0000
W 1.4000

PrePreg 1651 4.200/0.0195 5.56520

PrePreg 1651 4.200/0.0195 5.5520

PrePreg 3080 4.200/0.0195 27760

1.4000

FR4 Core 4.200/0.0195 3.0000
W 1.4000

PrePreg 1080 4.200/0.0195 1.9500

Copper Faoil 1.4000

Liquid Photolmageable Mask 4.000/0.0195 1.0000

This new Tools menu option can be selected
at any time to determine which electrical
layers, if any, have a Copper Coverage
Percentage of 0.

This option is useful for users that select the
Proportional to Coverage Finishing method,
which relies on each electrical layer having

the Copper Coverage % property populated

In this example Copper Coverage
percentage has not been specified for
electrical layers 6 and 7

Master Mils/Thous Target Stack Up Thickness =60.0000 | Stack Up Thickness = 60.8600 Stack Up Thickness with Soldermask = 62.8600 V23.06.15

Copyright © Polar Instruments 2026
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Virtual Material Wizard Improvements

Speedstack 2021 — 2026 Updates

Stack Up Wizard (Virtual Material Mode)

Mumber of Layers a - Mominal Diglectric Constant
Target Stack Up Thickness 60.0000 Mominal Loss Tangent
Positive Tolerance % 10 Solder Mask Top v
Negative Tolerance % L Solder Mask Dielectric Constant
I Symmetrical v I Solder Mask Loss Tangent
Flane Layers Mixed Layers Solder Mask Thickness
1 1 Preferred Core Thickness . .
2 _ When the Symmetrical mode is selected, the
: : Copper Thickness Solder Mask Bottom checkbox now matches
5 5 Build T Solder Mask Top when the checkbox is
5 : Hie Re selected
] 8 * Feil " Core

Under the wizard, Define Sequential Build,
the colour of the core dielectric is now set to
the Core Dielectric colour as defined under

—— the Tools | Options | Colours. Previously, the
core dielectric was set to the Speedstack
default colour

56 Copyright © Polar Instruments 2026
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Resonac materials added to the Online Library

Online Library
—Filter by Supplier —File Type—— —Library Files Available : Resonac
~ Fails Resonac_GEA_6759_1GHz_1501 mibx
RCCs Resonac_GEA_G7BE_1GHz_1501 mibx al
Resonac_GEA_G7N_1GHz_1901.mlbx s |
L Cores Resonac_GEA_T05GI(L)_1GHz_2201 mlbx
]l SolderMasks Resonac_GEA_705G_1GHz_2201 mibx r c
Iderts Resonac_GFA_2 1GHz_1901 mibx =
Peelables Resonac_GHA_679G(5)_1GHz_1501 mlbx Use this option to
Coverays Resonac_GHA_679G_1GHz_1501 mibx clear data from
BondPhy Resonac_GWA_900G_1GHz_ 1907 mibx }ht? Hlmtabl
i ibra e
RESO NA C J;Ide:g:ee: Resonac_GWA_910G_1GHz_1907 mibx ry
Chemistry for Change Shields
CORPORATION — Filter by Frequency — [ Library Files Selected during this session

& Al

" 1GHz  20GHz

" BGHz " BOGHz

=& Lo
M EmF e " 10GHz (" 75GHz
SYTECH
W

—File Access Mode
" Online Polar Library { ftp://polarinstruments.com )
¢ On-Premize Mode Application Note

IC:\Users‘\nd'la\.Pop Data“RoamingPolar.Speedstack \Materal Library Browse... Download...

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 or
inaccuracies to Polarcare and we will contact the matenal pariner for clarification or rectification.
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Speedstack v23.04.02 (April 2023)
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Manufacturing Constraints / Design Rule Check Enhancements

HE Polar Speedstack Stack Up Builder:  Stack : Eval Imperial.stk

Project : Eval Imperial.sci

File Edit View Tools Units ExternalUtility Help

Liquid Photolmageable Mask
Copper Foil
PrePreg 1080

FR4 Core

PrePreg 3080
PrePreg 1651

PrePreg 1651

FR4 Core

PrePreg 1651
PrePreg 1651
PrePreg 3080

FR4 Core

PrePreg 1080

Copper Foll

Liquid Photolmageable Mask

Mils/ Thous

EesdT0=E0 XO ==

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  |Stack Up Thickness = 60.8600

Stack Up Thickness with Soldemasic =

62.8600

V23.04.02

1.0000
1.4000
1.9500
1.4000
3.0000
1.4000
27760
5.5520
55520
1.4000
12.0000
1.4000
5.5520
55520
27760
1.4000
3.0000
1.4000
1.9500
1.4000
1.0000

ERE 7777 1T el 50901 & 4 E

LT

—| enhancements over previous versions of

- [m] x
— =]
Stack Up Edtor DRC:1 NCantroHed Impedance I Cl Results 1
DRC Test Selection
¥ Design Logic V¥ Symmetry ¥ Copper Balance
[V Board Thickness
[ Manufacturing Tests (Teols | Manufzacturing Constraints)
Active Constraint : Fabricator ‘A"
[¥ Min. Trace \Width ¥ Min. Gap Width
Aspect Ratios
¥ Mechanical Drill ¥ Buried Laser Microvia
¥ Blind Laser Microvia W Trace
I Resin Starvation
Maximum Drill Aspect Ratio Exceeded

The Speedstack Design Rule Checks (DRC)
highlight potential problems with the stack up
design.

The rules used by the DRC are held within
the Manufacturing Constraints, where
different constraints can be configured based
upon the PCB fabricators capabilities.

VV23.04 offers some significant Manufacturing
Constraints / Design Rule Check

Copyright © Polar Instruments 2026
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Manufacturing Constraints / Design Rule Check Enhancements

Stack Up Edtor DRC: 1 | Controlled Impedance | C1 Resuits |

—DRC Test Selection

¥ Des=ign Logic ¥ Symmetry
[¥ Board Thickness

¥ Copper Balance

[¥ Manufacturing Tests (Tools | Manufacturing Constrai
Active Constraint : Fabricator A |

¥ Min. Trace Width

Aspect Ratios
[¥ Mechanical Drill [¥ Buried Laser Microvia
¥ Blind Laser Microvia ¥ Trace

[V Min. Gap \width

[~ Resin Starvation

Maximum Drill Aspect Ratio Excesded

60 Copyright © Polar Instruments 2026
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Manufacturing Constraints / Design Rule Check Enhancements

Speedstack 2021 — 2026 Updates

1.0000 Stack Up Editer DRC:1 |Corrtro||ed Impedance I Cl Results I
1.4000 —DRC Test Selection
A000
¥ Design Logic V¥ Symmetry ¥ Copper Balance
1.8500 ¥ Board Thickness
: v Manufacturing Tests (Tools | Manufacturing Constraints)
1.4000 Active Constraint ; Fabricator &
3.0000 )
1I 4[}[":' |7 Min. Trace Width |7 Min. Gap‘.'\ﬁd‘lh
Aspect Ratios
2.7760 I Mechanical Drill ¥ Buried Laser Microvia
v Blind Laser Microvia ¥ Trace

[” Resin Starvation

Maximum Drill Aspect Ratio Exceeded |

12.0000
1.4000

2.7760

In this example a Drill Aspect Ratio error
1.4000 has been identified, clicking on the error
3.0000 ill hiahli i ill'i

s will highlight the offending drill in red.
1.9500 Drill Aspect Ratio checks the length of the
drill against the diameter to determine

L=l whether plating problems might occur

1.0000
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Manufacturing Constraints / Design Rule Check Enhancements

Manufacturing Constraints

| Active Constraint : Fabricator ‘A |

Manufacturer's Mame Blind Laser Via A. H.| Buried Laser Via A | Mechanical Drill A R. Minimum Gap Minimum Trace Width Trace A. R. Units
Palar Microns 05 05 8.5 75 75 1 Microns
FPalar Mils 0.5 0.5 8.5 3 3 1 Mils
Polar Millimetres 0.5 0.5 8.5 0.075 0.075 1 Millimetres
Palar Inches 0.5 0.5 3.5 0.003 0.003 1 Inches

Instructions: Double-Click the Data Grid row to edit, add or delete a constraint

Highlight | | Set

|’Higﬂight and Set Active Constraint

62 Copyright © Polar Instruments 2026 polarinstruments.com



T

Speedstack 2021 — 2026 Updates

63

Manufacturing Constraints / Design Rule Check Enhancements

Manufacturing Constraints

Active Constraint : Fabricator A

Manufacturer's Name

Blind Laser Via A R.

Buried

Double—clicking the Data Grid row
presents the Edit Constraints dialog,
allowing parameters to be specified

based upon the PCB fabricators’

capabilities

Palar Microns
Palar Mils
Palar Millimetres
Palar Inches

0.5
0.5
0.5
0.5

Highlight | |

or delete a constrai

Copyright © Polar Instruments 2026

Edit Constraints

nits
= Mils ™ Microns Width Trace & R. Units
" Inches = Millimetres 1 Microns
1 Mils
: - — 1 Millimetres

Option Name IFabncatur A ] Inches
Minimum Gap |3

Mimimum Trace ‘width |3

Mechanical Drill AR. B

Blind iz AR. [0.5

Buried Via AR. [0.5

Trace AR. |1 &l

Lot Z Rof B > | = | 4
pdd | Delete | Done | Cancel

|nstructions

Add: Press Add, which will add a new blank constraint. Notice the
‘n of n’ record number will increase. Now key in the constraint
details and select Done.

Delete: Press Delete to remove the existing constraint. Motice the
'n of n’ record number will reduce. Then select Done to close the
dialog.

Edit: Edit the existing constraint and select Done to close the
dialog.

polarinstruments.com
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Speedstack v23.03.01 (March 2023)
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Material Library Filter / Search Enhancements

3E C\Apps\Samples\Speedstack Imperial.mibx

o Wl ek 8 BTT - &

| Description
FPraPreg 1080
PrePreg 2080

| Supplier Descrption | Stock

Click on a material row to edi it

Copyright © Polar Instruments 2026

Hll-_:ld Operand Criteria Legic Row Filter
IDesctiption ;I IIJke ;I I'Eﬂ]‘ I ;I Description Like 80"
| S| =l | [ il E“

| = =l | =

| Ej| ] | K

| = =l | =)
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Material Library Filter / Search Enhancements

. Swap Foil C\Apps\Samples\Speedstack Imperial.mlbx

111118

Ld Ll Led Led Lo

EAT ‘

-i &

—Filter
Field Operand Criteria Row Filter
|cuThickness ~|[- |

|CuTIidmess=‘I.4

Copyright © Polar Instruments 2026
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Material Library Filter / Search Enhancements

. Swap Core ChApps\Samples\Speedstack Imperial.mlbx x
EUIT
-
r—Filter
Field Cperand Criteria Logic Row Filter
|Base Thickness =l [>= =l |anD

‘ ‘ |Base'|'l'idmessb=5hNDBaseﬂickness<=1l]

IEaseThid(ness ;I |<= ;I I'”:l I

| =] =||
| || ||

Ld Ll Led Led Lo

| Dascription Stock Mumber Dielectric Base Thickness ickness| Dielectric Constant Loss Tangent
» FR4 Core 400010 5 5 4.2 0.0185
FR4 Core 400011 5
FR4 Core 400-012 5
FR4 Core 400-013 i}
FR4 Core 400014 [
FR4 Core 400015 L]
PolarSamples CoVo1g FR4 Core 400018 2
PolarSamples CoioT FR4 Core 400-017 ]
PolarSamples Coio1e FR4 Core 400-018 8

4 »
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Material Library Filter / Search Enhancements

111118

Ld Ll Led Led Lo

. Swap Prepreg C:\Apps\Samplesh\Speedstack Imperial. mlbx x
EUIT
o 1=
r—Filter
Field Operand Criteria Row Filter
IDesaiption LI IIJke LI I'EN]' ‘ ‘ |Descrphon Like *80~
| -] -]

Stock Mumber Dielectric Base Thickness

300001 3
300-002 3

3

Copyright © Polar Instruments 2026
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Online Library — Now supports three modes

Online Library

Filter by Supplier

ML Al Suppliers

-
AGC

/RRION

A TEFRAL S PO L TS

File Access Mode

File Type

RiCCs
PrePregs
Cores
SolderMasks
|dents
Peelables
Coverlays
BondPhy
Adhesives
FlexCores
Shiglds

Filter by Freguency

fe Al

C 1GHz  20GHz
" 5GHz " 50GHz
© 10GHz  75GHz

* Online Polar Library ( fip://polarinstruments .com )

" On-Premise Mode Application Note

Library Files fwvailable : All

Circuit Foil_BF-ANP _1507 mlbx
Circuit Foil_BF-TZA_1501 mlbx
Circuit Foil_TWS_1501 mlbx
CircuitFoil_TZA-B_15907 mibx
Circuit Foil_TZA_1507 mlbx
Mitsui_3EC-M35-HTE_1501 mibx
Mitzui_HS-VSP_1507 mibx
Mitzui_MLS-G_1507 mlbx
Mitsui_TQ-M4-VSP_1501 mlbx
Mitsui_TQ-M7-VSP_1501 mlbx
Polar_Foils_ 1507 mibx
Rogers_CL4000_2105.mlbx
Rogers_CU4000_LoPro_2105.mlbx

Library Files Selected duning this session

Cloze

Il

[ Clear

|C:'-.L|sers'-ficha ‘AppDatatRoamingPolar.Speedstack \Material Library

Flease 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 errars or
inaccuracies to Polarcare and we will contact the material partner for clarification or rectification.

Mode #1 Online Polar Library

This connects to Polar's FTP server and
appends selected library files to the existing
Speedstack library. This requires an
internet connection and security settings
that permits use of FTP. If IT policies
prevents connection to our FTP server,
select mode #2 or #3

Browse... Download...

Copyright © Polar Instruments 2026
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Online Library — Now supports three modes

Online Library
Filter by Supplier File Type Library Files fwvailable : All
~ Circuit Foil_BF-ANP _1507 mibx 4
i RCCs Circuit Foil_BF-TZA_1501 mibx
J-m All Su p pl Iers PrePregs CircuitFoil TWS_1301 mibx Close
Cores CircuitFoil_TZA-B_15907 mibx
SolderMasks Circuit Foil_TZA_1507 mlbx r c
Idents Mitsui_3EC-M35-HTE_1901 mibx Ear
Peelables Mitsui_ HS-VSP_1907 mlbx
= Coverlays Mitzui_ML5-G_1907.mlbx
BondPly Mitsui_TQ-M4-VSP_1901 mibx _ i i
.‘HH i Miso TG M7-VP 1301 mibn Mer #2 On—Premise Mode with Download
FlexCores Polar_Foils_ 1901 mibx optlon (new for 2023)
Shiglds Rogers_CL4000_2105.mlbx
Rogers_CU4000_LoPro_2105.mlbx : ;
AG c This option downloads the complete set of On—
Premise material libraries so that they are stored
Filter by Freguency Library Files Selected during this session IocaIIy.
& Al It is then possible to append selected library files
Am “ 1GHz (" 20GHz to the existing Speedstack library. This requires
MAA TEFNAL S IO L THMMGS = 5GHz { B0GHz an internet ConneCtion but overcomes the
" 10GHz  75GHz problem where FTP access is not permitted as it
v uses the HTTPS protocol for downloading the
complete set of material library files.
File Access Mode
(" Online Polar Library ( fip://polarinstruments .com )
{* On-Premize Mode Application Note
|C:'-.Llsers'-ficha'-.-’-‘-.ppData'-.Huarning'-.Pu:ular'-.Speedstack'-.MateriaIIJbrar:.' Browse... Download...
Flease 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 errars or
inaccuracies to Polarcare and we will contact the material partner for clarification or rectification.
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Online Library — Now supports three modes

Online Library
Filter by Supplier File Type Library Files fwvailable : All
~ Circuit Foil_BF-ANP _1507 mibx 4
i RCCs Circutt Foil_BF-TZA_1901 mibx
J-m All Suppllers PrePregs CircuitFoil TWS_1301 mibx Close
Cores CircuitFoil_TZA-B_15907 mibx
SolderMasks Circuit Foil_TZA_1507 mlbx r c
Idents Mitsui_3EC-M35-HTE_1901 mibx Ear
Peelables Mitsui_ HS-VSP_1907 mlbx
Coverlays Mitsui_ MLS4G_1907.mlbx _ A A A
Em BondFly Miteui TQ.MAVSP_ 1901 mib Mode #3 On—Premise Mode with Browse option
Adhesives Mitsui_ TG-M7-VSP_1501.mlbx
FlexCores Polar_Foils_ 1507 mibx . . . .
Shiglds Rogers_CUA000_2105.mibx A complete set of On—Premise material libraries
Rogers_C1/4000_LoPro_2105 i are supplied as a Zip file, which can be Unzipped
AG‘ to a chosen folder location and then Browse to

that location. It is then possible to append

Filter by Freguency Library Files Selected during this session selected I|brary files to the existing Speedstack
i Al . library. This method is suitable where users have
JIRLON ez @ElEs = no internet connection so options #1 and #2 are
A TEFRAL % FOnE L TR S ‘i R GHz i B0 GHz

not available.

Please contact polarcare@polarinstruments.com
to receive the Zip file and Unzip to a suitable

File Access Mode folder location that is accessible by Speedstack

" 10GHz " 75GHz

(" Online Polar Library ( fip://polarinstruments .com )

* On-Premise Mode Application Note

|S:'-.Su:lﬁware'-.Speedstack'-—.l"-"lateﬁalIJI:urar'_.' Browse. .. Download...

Flease 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 errars or
inaccuracies to Polarcare and we will contact the material partner for clarification or rectification.
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Speedstack v22.11.01 (November 2022)
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Introducing Structure View

Structure View presents a useful overview of
the controlled impedance / insertion loss

3E Polar Speedstack Stack Up Builder:

Stack : Structure View Demo Filestk  Project : Structure View Demeo File.sci

structures that exist on the stack up

File Edit View Tools Units External Utility Help

=
L ==

EATQ=E0 XO=

The new Structure View is positioned to the
right of the existing stack up. All structures are
aligned with the stack up electrical layers on
which they reside

-7 DEo)

o -

EJIJ = FRSTE
=== omo

FFFTLT

Displaying 8 structures on All Layers

Target Zo : 50
Single-Ended
Lzyer1, 4,5.8

Target Zdiff : 100
Differential
Layer1, 4,5.8

Zo  [WIMW2

7.0000
£.0000

99.94

147500 80000

15.7500 10.0000
15.7500 10.0000

147500 5.0000

£.0000
7.0000

10.8500
§.9500

gE§

Zdiff | W12 31

8.8200

12.0000
12.0000

— Vs
- :
ENLES
o Editor | DRC: 0 Controlled Impedance | Cl Resuts |
s EEE S ~w@ ol
I

Wiwz2

Z.0000

5.0000
Substrate 1 Height H1 |6.3500
Substrate 1 Dielectric Er1]4.2000
Lower Trace \Width W1 |10.9500
Upper Trace Width w2 [3.9500
Trace Thickness T1 |1.4000
Coating Above Substrate C1[1.0000
Costing Sbove Trace cz[tooon
Caoating Dielectric CH, W

19[\?[‘\:3[\ Impedance Zo IW

10.0000 Target Impedance | EX

S Target Tolerance % IW

To access Structure View simply
drag the stack up to the left or use
the new Show / Hide Structure

£.0000
7.0000

=

Up Thickness = 60.8600

|Stack Up Thickness with Soldemask =

62.8600

V22.05.01
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|ntr0ducin_q Structure View | The column header contains

Structures are arranged by
Target Impedance, low to
high, then by Structure Type.

All structures of the same
Target Impedance and
Structure Type will be
positioned in the same column

In this example there are 8
structures in total:

4 x 50 ohm singled—ended
(column 1)

4 x 100 ohm differential
(column 2)

Copyright © Polar Instruments 2026

Displaying 8 structures on All Layers

'larget Lo : bU

3ingle-Ended

ayerl, 4,58

Zo | WIAW2

88500
10.9500

14 7500

15.7500
15.2500

14.7500

10.9500
9.9500

larget Zdit - 100
Differential
Layer1, 4,58

Zdiff  [WIAV2

7.0000
8.0000

99.94

8.0000

10.0000
10.0000

9.0000

51

12.0000

12.0000

the Target Impedance,
Structure Type and the layers
where the structures reside

Winwz

20000
£.0000

5.0000

10.0000
10.0000

5.0000

ck Up Edtor | DRC : 0 Controlled Impedance | I Resuts |
PXYSCEEES =wg
o ie] <feors ] ]

dpe Couplsd Coafed Microstrip 18

Substrate 1 Height
Substrate 1 Dielectric
Lower Trace \Width
Upper Trace Width
Trace Separation

Trace Thickness
Coating Above Substrate
Coating Above Trace
Coating Between Traces
Coating Dielectric

Differential Impedance
Target Impedance

Erl |4

CEr|4.0000

Zd

Within the column cell the structure
calculated impedance and Lower / Upper
Trace Widths (W1 /W2) and Trace
Separation (S1) are shown.

The amount of data shown varies
depending upon the Structure Type

polarinstruments.com
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Introducing Structure View

Stack Up Edtor | DRC :0 Controlled Impedance |l Resuts |

+XR S HENEE =@

| an fi<f <f10f8 > | ]|

Structure View is interactive. | S | R Browsing through the
ClleIng on the gOIden trace Displaying 8 structures on All Layers structures on the Controlled
WI” aUtO_SWItCh to that Target Zo: 50 Target Zdiff - 100 Impedance tab WI" aUto
structure on the Controlled Single-Ended - Differental highlight the structure on

Impedance tab Structure View
WAMW2 | Zdiff [WIM2 | ST |WAMW2
PSS o0 o 70000 7.0000
10,9500 5.0000 5.0000
Substrate 1 Height H1 |6.3500
5 Substrate 1 Dielectric Er1]4.2000
) Lower Trace Width w1 [10.9500
& Upper Trace Width W2 |9.9500
. . Trace Thickness T1 |1.4000
The transparent blue highlight Coating Above Substrate  C1 [1.0000
reflects the current structure xi"ﬂ?"lﬂm (‘:3; l*ﬁ
1 ielectric r|d.
selected on the Controlled "
14 7500 3.0000 3.0000
Impedance tab 55 2900 Moo 120000 Mo s Zo[4354
157500 00 5 00000, 15 0000 0000 Target Impedance [soo0
147500 9.0000 9.0000 Target Tolerance % fom

10.9500 8.0000 8.0000
9.9500 7.0000 7.0000
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Introducing Structure View

Clicking the ‘Filter by Layer’ updates the
view to show just structures on layer 4

HE Polar Speedstack Stack Up Builder:  Stack: Structure View Deme File.stk  Project : Structure View Demo File.sci

File Edit View Tools Units External Utility Help

EsdTOE0 XO ===

Filtering structures by layer is
useful when focusing on critical
layers of the stack up.

In this example layer 4 has been
selected

1.4000

2.7760
5.5520
5.5520
1.4000
12.0000
..... 1.4000

5.5520

5.5520

27760

1.4000

- o %
7777 LT g8 & 200 >
Stack Up Edtor | D rolled Impedance | CI Resuits |
33 A (= i 2

Displaying 2 structures on Layer 4

Target Zo: 50 Target Zdiff : 100
Single-Ended Differential
Layerd Layer4

Zo  [WIMWZ2 Zdiff | WIMW2 31

Substrate 1 Height
Substrate 1 Dielectric Erl|4
Substrate 2 Height H2 [
Substrate 2 Dielectric Er24.2000
Lower Trace \width w1
Upper Trace Width W2 [14.
Trace Thickness T

Impedance
5.0000

[ |Mile/ Thous

|Target Stack Up Thickness = 60.0000  [Stack Up Thickness = 60.8500

12.0000 pedal |
10.0000 10.0000 T s S0.00
Target Tolerance % I'H] 00
|Stack Up Thickness with Soldemask = 62.8600  [V22.08.01 A
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Introducing Structure View

Liquid Photolmageable Mask
Copper Foil

PrePreg 1080
FR4 Core

PrePreg 3080
PrePreg 1651
PrePreg 1651
FR4 Core

PrePreg 1651
PrePreg 1651
PrePreg 3080
FR4 Core

PrePreg 1080

Copper Fail

Liquid Photolmageable Mask

4.000/0.0195

4 200/0.0195

4 200/0.0195

4.200/0.0195

4.20000.0195

4.

4.000v0.0195

77 Copyright © Polar Instruments 2026

Use the mouse wheel to zoom out
and show the complete stack up
together with the structures.

All data is now visible in one view

1.9500
1.4000
1.0000

Displaying 8 structures on All Layers

Target Zo : 50  Target Zdiff : 100
Single-Ended  Differential

Layer1, 4,52 Layer1,4,5.8

Zdiff | WwAai2

polarinstruments.com
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Displaying 8 structures on All Layers

Introducing Structure VIiew | anew File | Export | Controlled

Impedance Data option has been Target Zo:50  |Target Zdiff : 100
Single-Ended Differential

3E Polar Speedstack Stack Up Builder:  Stack : Structure View Demo File.stk introduced to eXport the Structure

k : Layer1,4,5 8 Layer1,4,5 8
File | Edit View Tools Units External Utility Help View image
| MNew » + = | =
| X3 =m™
Open Project Ctrl+0
OpenStack  Ctrl+Shifts0 1|49 54 % 99.94 % 8.8200 %‘
Search Ctrl+F : : ‘
Save Project Ctrl+5
SaveProject As  Olrl«Shift+S 2
Save Stack 3 |
Sawve Stack As
Export L4 Coupen Generator (CGen)
Import » CITS File
. . DXF
Print Technical Report  Ctrl+P
Gerber
Properties Ctrl+! Stackup Image 4l29.83 migditim o055 mitilem 120000 A
Recent Files 2 Controlled Impedance Data (image) 5|49 83 % 9955 ‘W y 12.0000 %
Exit Ctrl+Q Cadence Allegro [ A ‘
C5V...
IPC-2581 Rev B
Mentor Graphics »
XML File (sthe) 3
Zuken CR-2000 g | I
Zuken DFM Centre [
7
Ucamco Integritor and Ucam (issx) 3
Suppert Informaticn
8|49.54 99.94 8.8200
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Online Library enhancements

Online Library
—Filter by Supplier —File Type ——— [ Library Files Available : OakMitsui — Existing Data Table —
~ Foils QakMitsui_FaradFlex_MC12M_1GHz_2201 mlbx ™ Clear
RCCs OakMitsui_FaradFlex_MC12M_1MHz_Z201.mlbx
m E':E ¥H B2 PrePregs OakMitsui_FaradFlex_MC12TM_1GHz_2201 mlbx e Append
== n= QakMitsui_FaradFex_MC12TM_1MHz_2201 mlbx
HAN YA PLASTICS SolderMasks OakMitsui_FaradFlex_MC24M_1GHz_2201 mlbx . . .
Idents Oak Mitsui_FaradFlex_MC24M_1MHz_2201.mibx SEmEE e
Peelables OakMitsui_FaradFlex_MC24P _1MHz_2207 mlbx existing library data
Coverays OakMitsui_FaradFlex_MCEM_1GHz_2207 mibx table and download a
—— BondPly QakMitsui_FaradFex_MCEM_1MHz_2201 mibx sinale libra
____,_—..—-"—.-—I1¢ch Adhesives OakMitsui_FaradFlex_MCS8TM_1GHz_2201 mibx ree R
y N - FlexCores QakMitsui_FaradFex_MCETM_1MHz_2207 mibx Append - use this
' o Shields option to add data to
the existing library
data table and when
downloading multiple
OAK-MITSUI TECHNOLOGIES libraries during 3

single session

L R SR T

—Filter by Freguency —— [ Library Files Downloaded during this session

A o« Al
t \\%‘z " 20GHz
I oo

Regular updates of materials
and suppliers

Panasonic

—File Access Mode

" Online Polar Library [ ftp://polarinstruments.com )
" On-Premise Mode Application Mote

IC:\U5ers‘\n'cha\Desldop\Mateﬁal_Librar:.'_Zﬂﬂ Browse. .. |

Please Mote: This data is accurate to the best of our knowledge, however it is provided, as 1s from our Matenal supplier partners. Please feedback any errors ar
inaccuracies to Polarcare and we will contact the matenal partner for clanification or rectification.
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Speedstack v22.07.20 (July 2022)
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Introducing Grid View

Grid View

Stack Up
Collection
Index

Material
Element

Material Class

Electrical
Layer Type ID

Material Layer ‘ Name

then be edited with Excel
columns are editable, other col
derMask MaskThickness, Coverlay!

81 Copyright © Polar Instruments 2026

polarinstruments.com



.P@Iﬂl- Speedstack 2021 — 2026 Updates

Introducing Grid View

Use the right-click menu to copy / paste the Grid View to the clipboard - the data may then be edited with Excel
Layer Name, Description, Processed Thickness, Dielectric Constant and Loss Tangent columns are editable, other columns are read-only
Processed Thickness = Copper FinishedThickness, Dielectric IsolationDistance, SolderMask MaskThickness, Coverlay FinishedThickness 4

Apply Cancel

82 Copyright © Polar Instruments 2026 polarinstruments.com
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Introducing Grid View

Grid View

Stack Up
Collection
Index

Material
Element

Material Layer
Type ID

Material Class

Electrical
Layer

Use the right-click menu to copy / paste the Grid View to the clipboard - the data may then be edited with Excel
Layer Name, Description, Processed Thickness, Dielectric Constant and Loss Tangent columns are editable, other columns are read-only
Processed Thickness = Copper FinishedThickness, Dielectric IsolationDistance, SolderMask MaskThickness, Coverlay FinishedThickness 4

Apply Cancel

83 Copyright © Polar Instruments 2026 polarinstruments.com
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Grid View — Walkthrough Step #1

HE Polar Speedstack Stack Up Builder:  Stack : Eval Imperial.stk  Praject : Eval Imperial.sci

Step #1
An 8 layer stack up is loaded into the
Speedstack editor. To examine and

Eile Edit VYiew TJools Units External Utility Help

edit this stack up in Grid View select

Esdr

O

Liquid Photolmageable Mask
Copper Foil
PrePreg 1080

="' XO = s

4.000/0.0195

4.200/0.0195

| oao =
PrsTe
T
= Gan

A7

77 1T el

an
B~

the new toolbar button

Stack Up Edtor | DRC : 0 { Cortrolied Impedance | ci Resu
XS EEEL =w@®<
anf i <frofa =]

Substrate 1 Height
Substrate 1 Dielectric

FR4 Core 4.200/0.0195 Lower Trace Width
Upper Trace Width
PrePreg 3080 4.200/0.0195 Ve S
Trace Thickness
PrePreg 1651 4 .200/0.0195 Coating Above Substrate
Coating Above Ti
PrePreg 1651 4.200/0.0195 e
Coating Between Traces
Coating Dielectric
FR4 Core 4.200/0.0195
Differential Impedance Zd [100.29
PrePreg 1651 4.200/0.0195 Target Impedance Mooos—
PrePreg 1651 4.200/0.0195 ECIE e 1000
PrePreg 3080 4.200/0.0195
FR4 Core 4.200/0.0195
PrePreg 1080 4.200/0.0195
Copper Foil
Liquid Photolmagesble Mask 4.000/0.0195
[ [Mils/Thous  [Target Stack Up Thickness = 60.0000  |Stack Up Thickness = 60.8600 |Stack Up Thickness with Soldemask = 62.8600  [V22.07.20 4

Copyright © Polar Instruments 2026
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lUse the right-click menu to copy |/ paste the Grid View to the clipboard - the data may then be edited with Excel
Layer Name, Description, Processed Thickness, Dielectric Constant and Loss Tangent columns are editable, other columns are

Processed Thickness = Copper FinishedThickness, Dielectric IsclationDistance, SolderMask. MaskThickness, Coverlay.Finis

Copyright © Polar Instruments 2026
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Grid View — Walkthrough Step #3

o]

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

Step #3
Changes made under Grid View are
now applied back to the stack up

Eile Edit View TJools Units External Utility Help .
Ln . ==, = BR[| o = e e PYRRER " editor.
Eed QS XO=&mieRg 7777 LT g6 & 9D
Stack Up Edfer | DRC : 0 | Cortrolied Impedance | C1 Res
~Stack Up Notes (enter text here to be printed as "Notes”)
[ Stack Up Information
Field | Value
Electrical Layer Count 8
Stack Up Cost 54.00
Copper Thickness 112000
Dielectric Thickness 47 4000
Solder Mask Thickness 2.0000
Target Stack Up Thickness 60.0000
T ; Stack Up Thickness 52 6000
Liquid Photolmageable Mask  4.000/0.0195 Stack Up Thickness with Soldermask 60,6000
Copper Foil
PrePreg 1080 4.200/0.0195 —Selected Item Information : Core
Field Value -
FR4 Core 4.200/0.0195 | | =
Lower Cu Base Thickness 1.4000
PrePreg 3080 4.200/0.0185 Lower Cu Finished Thickness 1.4000
hauer Copper Loverans L
PrePreg 1651 4.200/0.0185 Layer Name Power L
U=t Filenames *]
PrePreg 1651 4.200/0.0185 Minimum Trace Width 2.9528
] Layer Name change
FR4 Core 4200000185 gper Copper Noies
Mote 1
Mote 2
PrePreq 1651 4.200/0.0185 HNote 3
Mote 4
PrePreq 1651 4.200/0.0195 Hote 5
PrePreq 3080 4.200/0.0195 Dielectric Notes
N . .
FR4 Gore 420000195 ] Processed Thickness adjustments
—
PrePreg 1080 4.200/0.0185 Mote 5
Copper Foil Lower Copper Hotes
Liquid Photolmagesble Mask 4.000/0.0195 Hote 1
Mate 7 d
|Master [Mils/Thous  [Target Stack Up Thickness = 60.0000  [Stack Up Thickness = 58.6000 |Stack Up Thickness with Soldemask = 60.6000  [V22.07.20 4

Copyright © Polar Instruments 2026
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Using Grid View with Microsoft Excel — Step #1

Step #1
From within Grid View use the right—

| File Edit View Tools Units  External Utility Help

Eed O =1 xO

= ERE 777 LT g6 E 2P

Stack Up Editor } DRC : 0 | Controlled Impedance | CI Res
Stack Up Notes (enter text here to be printed as "Notes™)

click menu and select the Copy to
Clipboard option.

Grid View

- [m] x

2

3 CSTCore UpperCopper 2 Inner 2

3 CS5TCore Dielectric Core. FR4 Care

3 CS5TCore LowerCopper 3 Inner 3

4 CSTPrePreg Dielectric PP PrePreg 3080

5 CSTPrePreg Dielectric PP PrePreg 1651

6 CSTPrePreg Dielectric PP PrePreq 1651 Copy to Clipboard (for Excel)
7 CSTCare UpperCopper 4 Inner 4 Paste from Clipboard (from Excel)
7 -

7

8

The Copy / Paste options allow for the

Stack Up ) )
y Material Blectrical Material Layer . Processed
["Eﬂlee;:lmn Material Class Beneit Layer Type ID ayer Name Description Thickness

Diglectric =
Constant

Loss Tangent | =

contents of Grid View to be passed to

by then be edited with Excel
jgent columns are editable, other columns are read-only
olderMask MaskThickness, Coverlay. FinishedThickness

Apply Cancel

Excel, make changes either by
copying existing data from other
spreadsheets or editing using the
power of Excel, then paste the

resultant Excel data back to Grid
View.

V22.07.20

D00 |Stack Up Thickness = 60.8600 \Stack Up Thickness with Soldermask = 62.8600

87 Copyright © Polar Instruments 2026
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Using Grid View with Microsoft Excel — Step #2

Step #2
Open Excel and paste the clipboard
contents to a worksheet

Bookl - Excel

Insert Page Layout Formulas Data Review View Developer Help Team @ Tell me what you want to do

Calibri -l A A= 2B \Wrap Text General - l_—p,'l Normal Bad
Co| - -
%W:Etpai”m ¥ N ergediCenter = | (2~ % > | %l 33 F(uurrr:‘dalttt‘:jnn;" FDT:S\E;'ES Newtr! Coleulation |” =) " = ~ e Tler~ Select~

Clipboard [F} Font [F] Alignment [F} Mumber I Styles Cells Editing ~

Al 57 I Stack Up Collection Index 2
A B T D E F G H | J K L M N (o] -
1 |Stack Up Collection Index |Material Class |Material Element | Electrical Layer Material Layer Type ID Layer Name Description Pr d Thick Dielectric Constant Loss Tangent
2 0 CSTSolderMask Mask SM Liquid Photolmageable Mask 1 4 0.0195
3 1 CSTFoil Copper 1/|Foil Top Copper Foil 14
4 2 CS5TPrePreg Dielectric PP PrePreg 1080 1.95 4.2 0.0195
5 3 CSTCore UpperCopper 2 Inner 2 14
6 3 C5TCore Dielectric Core FR4 Core 3l 4.2 0.0195
7 3 CSTCare LowerCopper 3 Inner 3 14
8 4 C5TPrePreg Dielectric PP PrePreg 3080 2.776 4.2 0.0195
<l 5 CSTPrePreg Dielectric PP PrePreg 1651 5.552 4.2 0.0195
10 6 CSTPrePreg Dielectric PP PrePreg 1651 5.552 4.2 0.0195
11 7 CSTCore UpperCopper 4 Inner4 14
12 7 CETCore Dielectric Core FR4 Core 12 4.2 0.0195
13 7 CSTCore LowerCopper 5| Inner 5 14
14 8 C5TPrePreg Dielectric PP PrePreg 1651 5.552 4.2 0.0195
5 9 CSTPrePreg Dielectric PP PrePreg 1651 5.552 4.2 0.0195
16 10 CSTPrePreg Dielectric PP PrePreg 3080 2.776 4.2 0.0195
17 11 CSTCore UpperCopper 6 Inner 6 14
18 11 CSTCore Dielectric Core FR4 Core 3 4.2 0.0195
19 11 CSTCore LowerCopper 7 Inner 7 14
20 12 CSTPrePreg Dielectric PP PrePreg 1080 195 4.2 0.0195
21 13 CSTFoil Copper 3 Foil Bottom Copper Foil 1.4
22 14 cSTSolderMask Mask SM Liquid Ph ble Mask 1 4 0.0195
23
24
25
26
27
28
29
30
31
32
33
34 h
Sheetl *® ] 3

Ready Average: 3.951493421 Count 166  Sum: 300.3135 B - ] + 100%
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Using Grid View with Microsoft Excel — Step #3

Step #3
The Processed Thickness cells
highlighted in red have been changed

Bookl - Excel

Insert Page Layout Formulas Data Review View Developer Help Team @ Tell me what you want to do

- é;’i:;y ] Calibri S - A A F=2 % B wapTedt General - l_—p,'J Normal Bad

Pa'stg ~ Format Painter BIU- - & A =E== Merge & Center = % 0l Fcuurr:jalttt‘:jnn;“ FE"F:S\E;'ES Newtr! Celeuton |” - - N - i Fifter~ Sefect -
Clipboard [F} Font [F] Alignment [F} Mumber I Styles Cells Editing ~

112 &2 I | a2 v

A B z D E F G H | J K L M N (o] -

1 |Stack Up Collection Index Material Class  Material Element Electrical Layer Material Layer Type ID Layer Name Description Processed Thickness Dielectric Constant Loss Tangent

2 0 CSTSolderMask Mask SM Liquid Photolmageable Mask 4 0.0195

3 1 CSTFoil Copper 1 Foil Top Copper Foil 1.5

4 2 C5TPrePreg Dielectric PP PrePreg 1080 2.1 4.2 0.0195

5 3 CSTCore UpperCopper 2 Inner 2 14

6 3 C5TCore Dielectric Core FR4 Core 3 4.2 0.0195

7 3 CSTCare LowerCopper 3 Inner 3 14

8 4 C5TPrePreg Dielectric PP PrePreg 3080 2.776 4.2 0.0195

g 5 C5TPrePreg Dielectric PP PrePreg 1651 5.552 4.2 0.0195

10 6 CSTPrePreg Dielectric PP PrePreg 1651 5.552 4.2 0.0195

11 7 C5TCore UpperCopper 4 Inner4 14

12 7 csTCore Dielectric Core FR4 Core | 10| a.2] 0.0195

13 7 CSTCore LowerCopper 5 Inner5 14

14 8 C5TPrePreg Dielectric PP PrePreg 1651 5.552 4.2 0.0195

15 9 CSTPrePreg Dielectric PP PrePreg 1651 5.552 4.2 0.0195

16 10 CSTPrePreg Dielectric pp PrePreg 3080 2.776 4.2 0.0195

17 11 CSTCare UpperCopper 6 Inner 6 14

18 11 CSTCore Dielectric Core FR4 Core 3 4.2 0.0195

19 11 CSTCore LowerCopper 7 Inner 7 14

20 12 CSTPrePreg Dielectric PP PrePreg 1080 2.1 4.2 0.0195

21 13 CSTFoil Copper 8 Foil Bottom Copper Foil 1.5

22 14 cSTSolderMask Mask SM Liquid Photolmageable Mask 1 4 0.0195

23

24

25

26

27

2 NOTE: In order to preserve stack

29 . . .

5 integrity, materials should not be

31 H

2 added or removed at this step.

= Add/remove of materials needs to be g

(et | @ performed in the Speedstack editor to ‘ ’
Ready 83 ) . - m - 1 + 100%
allow validation to be performed.
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Using Grid View with Microsoft Excel — Step #4

Insert Page Layout Formulas Data Review View

Developer

Team

Bookl - Excel

@ Tell me what you want to do

Step #4

Once the Excel changes are complete
select the range of cells representing
the whole stack up data and select

- Calibri AN =2 ¥ B wepTet General - ¥ | normal Bad COpy
rJ -
Pafte e I U- & A erge & Center - 0+ 95 G éurr’:‘da'ttt‘:jn";‘_ FDT:S\E;-M Neutral Calculation |” | - L = _ — e
Clipboard [F} Font [F] Alignment Mumber I Styles Cells Editing ~
Al 57 I Stack Up Collection Index 2
A B T D F G H | J K L M N (o] -
1 |Stack Up Collection Index |Material Class |Material Element | Electrical Layer Material Layer Type ID Layer Name Description Pr d Thick Dielectric Constant Loss Tangent
2 0 CSTSolderMask Mask SM Liquid Photolmageable Mask 1 4 0.0195
3 1 CSTFoil Copper 1/|Foil Top Copper Foil 1.5
4 2 CS5TPrePreg Dielectric PP PrePreg 1080 2.1 4.2 0.0195
5 3 CSTCore UpperCopper 2 Inner 2 14
6 3 C5TCore Dielectric Core FR4 Core 3l 4.2 0.0195
7 3 CSTCare LowerCopper 3 Inner 3 14
8 4 C5TPrePreg Dielectric PP PrePreg 3080 2.776 4.2 0.0195
<l 5 CSTPrePreg Dielectric PP PrePreg 1651 5.552 4.2 0.0195
10 6 CSTPrePreg Dielectric PP PrePreg 1651 5.552 4.2 0.0195
11 7 CSTCore UpperCopper 4 Inner4 14
12 7 CETCore Dielectric Core FR4 Core 10 4.2 0.0195
13 7 CSTCore LowerCopper 5| Inner 5 14
14 8 C5TPrePreg Dielectric PP PrePreg 1651 5.552 4.2 0.0195
5 9 CSTPrePreg Dielectric PP PrePreg 1651 5.552 4.2 0.0195
16 10 CSTPrePreg Dielectric PP PrePreg 3080 2.776 4.2 0.0195
17 11 CSTCore UpperCopper 6 Inner 6 14
18 11 CSTCore Dielectric Core FR4 Core 3 4.2 0.0195
19 11 CSTCore LowerCopper 7 Inner 7 14
20 12 CSTPrePreg Dielectric PP PrePreg 1080 2.1 4.2 0.0195
21 13 CSTFoil Copper 3 Foil Bottom Copper Foil 1.5
22 14 cSTSolderMask Mask SM Liquid Ph ble Mask 1 4 0.0195
23
24
25
26
27
28
29
30
31
32
33
34 h
Sheetl *® ] 3
Ready 3] Average: 3.931756579  Count: 166  Sum: 288.8135 a2} O - 1 + 100%
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Using Grid View with Microsoft Excel — Step #5

Grid View

Material Layer

Material Class Type ID

Element

Material ‘ﬁcﬂ ‘Laya'l‘\la'ne ‘E -

Copy to Clipboard (for Excel)

Paste from Clipboard (from Excel)

Use the right-click menu to copy / paste the Grid View to the clipboard - the data may then be edited with Excel Appl c | |
Layer Name, Description, Processed Thickness, Dielectric Constant and Loss Tangent columns are editable, other columns are read-only y

Processed Thickness = Copper. FinishedThickness, Dielectric |solstionDistance, SolderMask MaskThickness, Coverlay. FinishedThickness i
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Using Grid View with Microsoft Excel — Step #6

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

File Edit View Tools Units External Wility Help

EsdTQ S0 XO ==m

Liquid Photolmageable Mask 4.000/0.0195
Copper Foil
PrePreg 1080 4.200/0.0195

FR4 Core 4.200/0.0195

PrePrag 3080 4.200/0.0195

PrePreg 1651 4.200/0.0195

PrePreg 1651 4.200/0.0195

FR4 Core 4.200/0.0195

PrePreg 1651 4.200/0.0195
PrePreg 1651 4.200/0.0195

PrePreg 3080 4.200/0.0195

FR4 Core 4.200/0.0195

PrePreg 1080 4.200/0.0195
Copper Foil
Liquid Photolmageable Mask 4.000/0.0195

T
- T g_;
=25

72777 LT gl

&
[ 3

1.0000
1.5000
2.1000
1.4000
3.0000
14000
27760
55520
55520
1 Annn
10.0000

1.4uuy

L.5.5520

L.5.5520

42.7760

- oPilE A
Stack Up Edtor | DRC : 0| Controlled Impedan
—Stack Up Mates (enter text here to be pril

Step #6

Selecting Apply in Grid View will
update the stack up with the data that
was originally changed in Excel

[ Stack Up
Field [ Value
Electrical Layer Count 8
Stack Up Cest 54.00
Copper Thickness 11.4000
Dielectric Thickness 47.8600
Solder Mask Thickness 2.0000
Target Stack Up Thickness 60.0000
Stack Up Thickness 59.3600

Stack Up Thickness with Soldermask  £1.3600

[ Selected llem

|Master |Mils/Thous ~ [Target Stack Up Thickness = 60.0000

|Stack Up Thickness = 59.3600

|Stack Up Thickness with Soldermask = 61.3600

V22.07.20

Copyright © Polar Instruments 2026
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Other enhancements

« Stack Up Notes user interface improvements

« The Tools | Options | Structure Defaults | Separation Region Dielectric (REr)
now supports double data types. Previously, it only supported integers
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Speedstack v22.05.06 (May 2022)
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Online Library enhancements

Online Library
—Filter by Supplier —File Type ——— [ Library Files Available : AGC — Existing Data Table —
~ Foils AGC_Mercurywave_5350_10GHz_2201 mlbx ~ ™ Clear
ﬂ Al | Su p pl iE‘rS RCCs AGC_Mercurpwave_5350B_10GHz_2201 mlbx
AGC_MWI000_10GHz 2201 mibx * Append
Cores AGC_MW2Z000_10GHz_2201 mibx
SolderMasks AGC_MW3D00_10GHz_2201 mibx . .
Idents AGC_MW/3350_10GHz_2201 mlbx SEmEE e
Peelables AGC_MWADD0_10GHz_2201 mlbx existing library data
Coverays AGC_MWE000_10GHz_22071 mibx table and download a
zm BondPhy AGC_MWE3D0_10GHz_22071 mibx single library
Adhesives AGC_MWE3R0_10GHz_2207 mibx
FlexCores AGC_N4000_13_10GHz_2201 mibx Append - use this
Shields AGC_N4000_13_EP_10GHz_2201 mibx optien to add data to
AGC_N4000_13_EP_SI_10GHz_2201 mibx the existing library
c AGC_N4000_13_51_10GHz_2201 mibx data table and when
A AGC_MN4000_29_10GHz_2201 mibx hd downloading multiple
libraries during a
\\ ‘LFEF requency — | [ Library Files Downloaded during this session single session

: Al

ARA TE FRAL % FONE DL FEROAC S

AGC have recently joined the
Polar Material Partner program

—File Access Mode
" Online Polar Library [ ftp://polarinstruments.com )
" On-Premise Mode Application Mote

IC:\U5em\.n'dﬁ\Desldop\Mateﬁal_Libraw_Zﬂﬂ Browse. .. |

Please Mote: This data is accurate to the best of our knowledge, however it is provided, as 1s from our Matenal supplier partners. Please feedback any errors ar
inaccuracies to Polarcare and we will contact the matenal partner for clanification or rectification.

95 Copyright © Polar Instruments 2026 polarinstruments.com
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Embedded Microstrip structure enhancements

f Polar Speedstack Stack Up Builder:

Stack: Eval Imperial EM

1B1A.stk  Project: Eval Imperial EM1BTA.sci

File Edit View Tools Units

External Utility  Help

Eed T 0

Copper Foil

PrePreg 1080

FR4 Core

PrePreg 3080
PrePreg 1651
PrePreg 1651
FR4 Core

PrePreg 1651
PrePreg 1651
PrePreg 3080
FR4 Core

PrePreg 1080

Copper Foil

='XO==m

Liquid Phatolmageable Mask

Liquid Phatolmageable Mask

7 gmo =

4 l:'-] PRSTE

E ToFY g.]
== Sam

FTFT LT e

Improvements to the way the
impedance structure substrate height
(H parameter values) are calculated
for Embedded Microstrip structures
when the outer electrical layer is
designated as Mixed

4.000/0.0185

4.200/0.0195

4.200/0.0195

4.200/0.0195

4.200/0.0185

4.200/0.0195

4.200/0.0195

4.000/0.0195

[Master

[Mis/Thous

|Target Stack Up Thickness = 60.0000  [Stack Up Thickness = 60.8600 |Stack Up Thickness with Soldermask = 62.8600

g = p
sl BV |
Stack Up Edtor | DRC: 1 Controlled Impedance | C1 Resuts |
X TEEOEL =w@gn
N I

1.0000
1.4000
1.9500
1.4000
3.0000
1.4000

2.7760

1.4000
12.0000
1.4000

1.4000
3.0000
1.4000
1.9500
1.4000
1.0000

V22.05.06

Substrate 1 Height
Substrate 1 Dielectric
Substrate 2 Height
Substrate 2 Dielectric
Lower Trace Width
Upper Trace Width
Trace Thickness

Impedance
Target Impedance
Target Tolerance %

Erl |4
H2 |3
Er2 |4 2000
wi
W2
T

Zo |49.88

Copyright © Polar Instruments 2026
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New Confidential Stamp options added to the technical report

&5 Speedstack Report Printer - X

o L A FEFE QR 0= =
CONFIDENTIAL
mPeler

Type | Thickness | er
I Fois Samples  Liquid Photolmagesble Mask  SolderMask  1.000 4000
M B B M PolarSamples Copper Foil Copger 1.400 b Confidential Stamp Options
Polar Samples  PraPrg 1080 Dielecwic  1.950 4200
a0 Select which location where you wish Confidential to appear,
Polar Samples  FRA C FRd 3000 4200
T = 1400 Note that some locations may interfere with existing text o logos. Itis your

Polar Samples  PrePreg 3080 Dielectric ~ 2.776 2.200 ey i ey S ey =T L
Polar Samples  PraPrag 1651 Dielecric 5552 4200 If you require. you can substitute Confidential with a word of your choosing.

Polar Samples  PrePreg 1651 Dicleatric  5.552 4200 Otherwise leave the field blank.

1.400

3
Polar Samples  FR4 Core. FR4 ;21380 4.200 ONFIDENTIAL |—1

Polar Samples  PrePreg 1651 Dielectric 5552 4200
Polar Samples  PrePreg 1651 Dielectric §.852 4.200
Polar Samples  PrePreg 3080 Dielectric 277% 4200

1.400
Palar Samples  FR4 Core FR4 3.000 4.200
1.400

Polar Samples  PraPrag 1080 Dislectric  1.950 2200
Polar Samples  Copper Foil Copper 1.400
Polar Samples  Liquid Photolmageable Mask  SolderMask  1.000 4,000

Copper Thickness = 11.200 | Dielectric Thickness = 49.660 | Solder Mask

Caleulated

8115 15.765 100.000 100.290

[Grackiiame: Master
Date:
Ruthor

Department
| X

Coprgin s
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Speedstack v22.01.01 (January 2022)

Copyright © Polar Instruments 2026 polarinstruments.com



- T

Speedstack 2021 — 2026 Updates

Snap Parameters and Calculate Structure

New

Stack Up Edtor | DRC 10 Controlled Impedance | €I Resuts |
XY STECOAES =w@h
N|||<|<|1Df4 >|>||

e Coupled Coated Microstrip 18

Stack Up Editor | DRC - 0

X3S eIl

option

i<| <|10of

Substrate 1 Height H1 |6.3500
Substrate 1 Dielectric Er1|4.2000
Lower Trace Wwidth W1 |7 EEDD
Upper Trace Wwidth 1.“.;'2 EEDD
Trace Separation 51 S 1150
Trace Thickness T1 ’T _
Coating Above Substrate C1 [1.0000 Orlglnal
Coating Above Trace 1.0000 pa rameter
Coating Between Traces 1.0000 values
Coating Dielectric CEF 4 CCCC
Differential Impedance Zd |100.29
Target Impedance W
Target Tolerance % W

99 Copyright © Polar Instruments 2026

Substrate 1 Height
Substrate 1 Dielectric

Snap Parameters and Calculate Structure

1. Snap / round parameters to practical
values that are more appropriate for
fabrication

2. The Snap feature supports the following
structure parameters : Lower Trace Width
(W1), Upper Trace Width (W2), Lower
Ground Strip Width (G1), Upper Ground
Strip Width (G2), Trace Separation (S1),
Ground Strip Separation (D1), Trace
Offset (01)

3. The Snap To value for each parameter is
held in the configuration settings, in this
example 0.25 mils.

Lower Trace \Width
Upper Trace \Width

Trace Separation

Wi |1 7500
67500
s1 [3.0000

Trace Thickness
Coating Above Substrate
Coating Above Trace
Coating Between Traces

Coating Dielectric

Differential Impedance
Target Impedance

Target Tolerance %

T1 |7
~~~~~ Snapped/rounded
EEEE parameter values

CEr 4 CCCC

Zd (99.49

100.00
10.00

polarinstruments.com
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Snap Parameters and Calculate Structure

Configuration Options >
Extemal Lkilties ] Rebuild and Calculate Structures ]
General Stl'IJCtUI'E _____ D EfﬂUﬂS Licensing ] File Locations ] Goal Seeking ] Uzer ] CITS Test ] Caolours ] Mizcellaneous ] Hatch Defaults ]
Structures Board Thickness
Default Snap To
Lower Trace Width (\W/1) [10.0000 [0.2500 Board Thickness 50.0000
Upper Trace Width (\W2) [2.0000 [0.2500 Plus % 10
Lower Ground Strip Width (G1)  [100.0000  [[0.2500 Minus 2 ]10
Upper Ground Strip Width (G2) |39.0000 |0.2500 —
Trace Separation (S1) [10.0000 |0.2500
Ground Strip Separation (D1) [10.0000 |0.2500 Minimum Hole Size 20.0000
Trace Offset (01) |0.0000 |0.2500

Separation Region Dielectric (REr) |4

The Snap To value for each parameter is held
in the configuration settings, accessible from
\ the Tools | Options | Structure Defaults tab.

Although all Snap To values shown here are
set to 0.25 mils, each parameter can support
a different value
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3E C:\Program Files (x86)\Polar\SpeedstackiSampl

dstack Imperial.mlbx

- O X
of M0 00 BE BTHE %% W 4
= B TS |
Fols  Prepregs | RCCs | Cores |SolderMasks| Ident Inks | FeeldﬂeMasksl Coverlays | Bond Ply | Adhesive | Flexible Cores | Shields |
Supplier = | D | Stock Mumber Dielectric Base Thi Dielectric Finished Thickne=l Tolerance D Loss Tangert
Polar PP/001 FPraPrag 1080 300-001 3 3 a 4.2 0.0135
» Polar PP/002 PrePreg 3080 200-002 3 3 o 42 0.0185
Paolar PP/003 PrePreg 3113 200-003 4 4 10 42 0.0135
Paolar PP/O04 PrePrag 1651 200-004 6 6 10 42 0.0185
Paolar PP/O05 PrePreg 7628 200-005 Ta Ta 10 42 0.0135
Paolar PP/O05 PrePrag 106 200-005 2 2 10 42 0.0185

Click on a material row to ed i

101 Copyright © Polar Instruments 2026 polarinstruments.com



:-l W'l- Speedstack 2021 — 2026 Updates

102

Speedstack v21.11.01 (November 2021)
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Material Note Field Enhancements — improvements to stack up documentation

= - -
3= Polar speedstack tac

File Edit View Tools Units External Utility Help

BEed TSl XO"==rRE 7777 2Tl & 29

Liquid Photolmageable Mask 4.000/0.0195
Copper Foil

4.200/0.0195

0.0195
0.0195

.200/0.0195

4.200/0.0195

4.200/0.0195
4.200/0.0195

4.200/0.0155

FR4 Caore 4.200/0.0195

PrePreg 1080 4.200/0.0195

Copper Foil

Liquid Photolmageable Mask 4.000/0.0195

Mils/Thous ~ |Target Stack Up Thickness

Copyright © Polar Instruments 2026

=60.0000 |Stack Up Thickness = 60.8600

Core Properties

Main I Upper Copper Notes I Dielectric Motes ] Lower Copper Notes I.Ni

General Information
Supplier

Supplier Description
Description

Stock Number

Type

Upper Copper
Base Thickness
Finished Thickness
Layer Name

Data Filename

Finishing &pplied
Dielectric:
Base Thickness
Finished Thickness
Dielectric Constant
Loss Tangent
Resin Content %
Tg
Lower Copper
Base Thickness
Finished Thickness
Layer Name

Data Filename:

Finishing Applied

Material Note Field Enhancements

1.

Stack Up Editor 1 h

|Pu\ar Samples

Core and Flex Core materials have
now been expanded to support 15
notes fields. 5 x Upper Copper
Notes, 5 x Dielectric Notes, 5 x
Lower Copper Notes

RCC and Shield materials have
now been expanded to support 10
notes fields. 5 x Copper Notes, 5 x

[conis Dielectric Notes
[FRé Core

[400-005 Tolerance [0.00

[FRa Lead Time 0.00
1.4000 Copper Coverage % 0.00

1.4000 Graphical Colour

‘\nnerZ

\

I~ -
-

3.0000 Td 0.0

3.0000 CAF Resistance 0.0

4. 2000 Z fxis Expansion 0.0

0.0195 Excess Resin 0.0000
60.00 Isolation Distance 3.0000
180.0 Graphical Colour

1.4000 Copper Coverage % 0.00

1.4000 Graphical Colour

‘\nner.’i

\

Ci -
-

polarinstruments.com
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Material Note Field Enhancements — improvements to stack up documentation

Core Properties
The new Upper and Lower Copper
Notes Apply Notes allow the user to specify
Hote 1 Roughness: Veny-low profil (VLP) J Close important information about the
Note 2 ‘ J copper surfaces for a Core and Flex
e ‘ J Core material.
ote 4 \ J For instance, copper roughness and
Note 5 ‘ J plating fabrication information can be
specified

104 Copyright © Polar Instruments 2026 polarinstruments.com
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Material Note Field Enhancements — improvements to stack up documentation

Core Properties

Dielectric Notes are useful for
o sonly specifyipg IPC—4101 slas_h sheet'
. categories, glass weave information
(spread glass) and other important
information regarding the dielectric
region of the core.

Main

Note 1 IPC-4101 /21 /24 /26

Nate 2

e The existing five Notes fields from

previous versions of Speedstack will
be allocated as Dielectric Notes.

Mote 3 ‘
Nate 5 ‘

Y
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Material Note Field Enhancements — improvements to stack up documentation

L 1
el —Selected ltem Information : Core
1.9500 Field | Value 4|
N
1‘}}}? Upper Copper Notes
14000 Maote 1 Roughness: Very-low profile :
Note 2 | When selecting a core / flex
Note 3 T core material the Upper
— Note 4 Copper, Dielectric and Lower
S MNote 5 Copper Notes can be
5 5520 confirmed here.
R Dielectric Notes
1.4000 Naote 1 IPC-4101 /21724 /26
12.0000 Note 2
1.4000 Mote 3
Mote 4
55520
Mote 5
55520
e Lower Copper Notes
2 7760 Maote 1 Roughness: Veny-low profile
Mote 2
1.4000 Note 3
3.0000 Mote 4
1.4000 Mate &
1.9500
Cost 4]
1.4000 Lead Time ]
1.0000 Attributes o
ess with Soldermask = 62.3600  |V21.11.01 i
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Material Note Field Enhancements — library enhancements

Review/Edit Cores
Supplier |P0|ar Samples Upper Copper Notes Dielectric Notes Lower Copper Notes
Supplier Description |CO!DD5 Note 1 Roughness: Verydow profile (VLP) Note 1 IPC-4101 /21 /24 /26| Note 1 Roughness: Verydow profile (VLP)
Description |FR4 Core
Stock Number [400-005
Type |FRa Note 2 Note 2 Note 2
Base Thickness [3.0000
Finished Thickness |3.DDDD
Dielectric Constant |4.2 Note 3 Note 3 Mote 3
Loss Tangent |D.D‘I 95
Resin Content |ED
Tg 180 Note 4 Note 4 Note 4
Td o
CAF Resistance o
Z lxis Expansion |D
MNote & MNote & Mote &
Tolerance +-% |‘I o
Upper Cu Thickness [1.4000
Lower Cu Thickness [1.4000
Cost |5 }
Lead Time o
Size § The Speedstack material library has
> been enhanced to support the extra
Pl Both Sid r R
=res Boih Sides notes fields.
Laser Drillable v
Add Delete € < 5of 27 E 5% ) )
Notes added to the materials in the

library will automatically be
transferred to the stack up.
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Material Note Field Enhancements — library enhancements

Select Core Fields

Selected Columns

Cost

Tolerance
LeadTime
selnAutoStack
Mote1

Moted

Moted

Moted

Mote5
PlanesBoth Sides
Size

Up
Down

Delete

dUddas

Clear All

Aurailable Columns

UpperCopperMote
UpperCopperMote
UpperCopperMoted
UpperCopperMoted
UpperCopperMoteb
LowerCopperMote
LowerCopperMote 2
LowerCopperMote 3
LowerCopperMoted
LowerCopperMoted

oK

Cancel

-

For existing Speedstack users upgrading
to v21.11, use the Select and Arrange
Columns and Save Column Order toolbar
options to add these new material library
columns to the Data Grid view

5

Copyright © Polar Instruments 2026

Material Library Import / Export

The import / export options have been
enhanced to support the additional
material library notes columns.

polarinstruments.com
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Material Note Field Enhancements — technical report enhancements

Copyright © Polar Instruments 2026

support the additional notes fields. Notice the
Upper Copper, Dielectric and Lower Copper
Notes align with the appropriate part of the
Core material.

CAApps\Samples\Eval Impenal - Core Upper Lower Copper Hotes sci Units: Mils
Copper Layer
Layer Stack up Manufacturing Notes Harne Supplier Description
[ Polar Samples  Liquid Photelmageable Mask
1 A | |: ;l A A B B Top Polar Samples Copper Fail
A 1 Polar Samples  PrePreg 1080
2 4k |J IL| A (| Roughness: Very-low profile (VLP) §Inner 2
IPC-41071 727 /24 126 Polar Samples  FR4 Core
3 Rouwghness: Very-low prohle (VLP) Jlnner 3
O Folar Samples  PrePreg 2050
O Mamples PrePreg 1651
E L ] Ll 1003
4 w| w| N W Y Y
= [;
=1
R B I & A L The technical report has been updated to

polarinstruments.com
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Import / Export enhancements

The following Import / Export options have been updated to support the
additional material notes properties introduced with Speedstack v21.11.01:

« XML STKX v23.00 and SSX v13.00 import / export options
« CSV export option

polar
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Speedstack v21.07.08 (July 2021)
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New Drill Cap feature

le Edit VWiew Tools Units  External Utility Help

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

Eed

Liquid Photolmageable Mask 4.000/0.0195
Copper Foil
PrePreg 1080 4.200/0.0195
Copper Foil
PrePreg 1080 4.200/0.0195
Copper Foil

PrePreg 1080 4.200/0.0195

FR4 Care 4.200/0.0195

4.200/0.0185

4.200/0.0185

4.200/0.0195

4.200/0.0195

4.200/0.0185

FR4 Core 4.200f0.0195

PrePreg 1080 4.200/0.0195
Copper Foil
PrePn 080 4.200/0.0195
Copper Foil
PrePn 080 4.200/0.0195
Copper Foil

Liquid Photolmageable Mask 4.000/0.0195

="' XO = s

,,,,,,,,,,,,,,,,,,,,,,,,, |/
o

./ guo —
i ﬁ'—l e
— = om0

o
-

777 LT 88

1.0000
1.4000
1.9500
1.4000
1.9500

1.4000

2.1000
12.0000
2.1000

3.0000
2.1000

1.4250
1.4000
1.9500
1.4000
1.9500
1.4000
1.0000

M &

i e

Stack Up Edtor | DRC: 0 Controlled Impedance | Cl Resuts |

FXRSEODL =@

All |<| <|1 of 8 >|>I
Coated Microstrip 16

Substrate 1 Height H1
Substrate 1 Dielectric Erl|4
Lower Trace Width Wi
Upper Trace Width W2
Trace Thickness T
Coating Above Substrate Cc1

Coating Above Trace Cc2

\I The new Drill 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.

| |Mils/ Thous

|Target Stack Up Thickness = 60.0000  [Stack Up Thickness = 56.9600

|Stack Up Thickness with Soldermask = 58.9600  [Beta V21.07.08
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Drill Cap option — mechanical through plated drills

" Laser

{0.0000

i Drill Properties =

_ Mechanical

Main |Notes | - . . . oy .
: For mechanical drills it is possible to

— Elecincal Layers .

Stack Up Column First Electrical Layer  Second Electrical Back Drill Must-Cut  Back Drill Must-Not-Cut have four states:

Mo (Start Layer) Layer Mo (End Layer) Layer No Layer No 1 .Neither firSt or Second Iayer Capped

2 = s =| s = = = (default when adding a drill)
— Drill Information " Hole Information 2.First layer capped

& Mechanical Fill Type Hole Count Minimum Drill Size 3.Second Iayer Capped

4.Both layers capped

ICopper Paste vl Iﬂ

" Back Drill

\\

HAN

Different Hole Sizes Minimum Drill Size Tolerance (Abs) /£
o {0.0000
Minimum Barrel Wall Thickness
|0.0000

¥ Through Plated ¥ First Layer Capped

¥ Second Layer Capped

Minimum Hole Size
[0.0000

Data Filenames

Minimum Pad Size

{0.0000

— Back Drill Information

Minimum Distance From
Must-Cut Layer

Minimum Distance From
Must-MNot-Cut Layer

Maximum Distance From
Must-Not-Cut Layer

Maximum Distance From
Must-Cut Layer

Apply I

Cancel
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Drill Cap option — laser drills

¥ Through Plated

Data Filenames

¥ First Layer Capped
" Second Layer Capped

o

Minimum Hole Size

{0.0000

i Drill Properties
Main | Notes |
— Elecincal Layers
First Electrical Layer  Second Electrical Back Drill Must-Cut Back Drill Must-Not-Cut
Stack Up Column Mo (Start Layer) Layer Mo (End Layer) Layer No Layer No
|3 3 I £ =] |4 = = =l
— Dnll Information —Hole Information
" Mechanical Fill Type Hole Count Minimum Drill Size
& |Laser ICopper Paste vl Iﬂ Iﬂ.ﬂﬂ{H} /
" Back Drill Different Hole Sizes Minimum Drill Size Tolerance (Abs) /£

Minimum Barrel Wall Thickness

[0.0000
Minimum Pad Size

{0.0000

|0.0000

Must-Cut Layer

— Back Drill Information

Minimum Distance From

Minimum Distance From

Must-MNot-Cut Layer

Must-Cut Layer

Maximum Distance From

Must-Not-Cut Layer

Maximum Distance From

Apply I

Cancel

—

Laser

For laser drills it is possible to have
two states as the Second Layer
Capped checkbox is disabled:

1.Not capped (default when adding a
drill)

2.First layer capped

Copyright © Polar Instruments 2026

polarinstruments.com



I 0-l- Speedstack 2021 — 2026 Updates

New Drill Cap feature

115

HE Polar Speedstack Stack Up Builder:  Stack : Eval Imperial Capped Drills.stk  Project : Eval Imperial Capped Drills.sci - m} X
File Edit View Tools LUnits  External Utility Help
LH [ o r | foa == o= === ‘ L T ‘ g % ac- | ® B ‘ o -a&
Eed T CERE AT 2E [ e &
Stack Up Edtor | DRC : 0 | Controlled Impedance | C1 Resuts
—Stack Up Information
Liquid Photolme 4.000/0.0 1.0000 Field | Value
_ ~ : y Electrical Layer Count 12
Copper Foil 1.4000 Stack Up Cost 46.00
PrePreg 1080 4.200/0.0 00 Copper Thickness 19.6000
Dielectric Thickness 37.3600
Copper Foil 1.4000 Sclder Mask Thickness 2.0000
PrePreg 1080 4.200/0.0 00 Target Stack Up Thickness 60.0000
~ ~ " y Stack Up Thickness 56.9600
SR LeELy Stack Up Thickness with Soldermask 58,9600
PrePreg 1080 4.200/0.0 - 1.4
n . _ —Selected ltem Information : Drill
FR4 Core 4.200f0.0195
Field | Value
. o i First Electrical Layer No 4
PrePreg 1080 4.200/0.0 Second Electrical Layer No g
Mechanical Drill True
cPreg 108 200/
PrePreg 1080 4.200/0.0 Laser Drill False
Back Drill False
FR4 Core 4.200f0.0195 ==
First Layer Capped True I
B = - Second Layer Capped True
PrePreg 1080 4.200/0.0 T Lm
PrePreg 1080 4.200/0.0 Data Filenames
Hole Count
FR4 Core 4.200/0.0195 000 Different Hole Sizes
000 Minimum Hole Size 0
Minimum Allowable Hole
oPreg 108 200/ Y
PrePreq 1080 4.200/0.0 14250 Minimum Pad Size
C < f 4 Minimum Drill Size
Copper Faoil 1.4000 " ! .
vnmn o sze s The Selected Item Information auto
PrePreg 1080 4.200/0.0 Minimum Barrel \Wall Thic|
S 4000 . updates as you click each drill, the
2 200/ Mote 2 i
Prorog 1060 4200000 00 e First / Second Layer Capped can be
Copper Fail 1.4000 Nate 4 1
i confirmed here
Liquid Photolmz 4.000/0.0 1.0000

|Mils/ Thous

|Target Stack Up Thickness = 60.0000  [Stack Up Thickness = 56.9600 |Stack Up Thickness with Soldermask = 58.9600

|Beta V21.07.08

4

Copyright © Polar Instruments 2026
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New Drill Cap feature — technical report enhancements

& Speedstack Report Printer — x
File Options
‘ 17 =T S e e S 11 |
o o || (1] A1 CHER " ] e e e [l A\ QA2 DonEs e
~
C:\Apps\Samples\Eval Impsrial Capped Drills_sci Units: Mils M--
m reas
Copper Layer Processed
Layer Stack up Name Supplier Description Type Thick Er Loss Tangent | Imped 1D
[T Polar Samples  Liquid Photolmageable Mask ~ SolderMask  1.000 4000 00195
1 L A Top Polar Samples  Copper Foil Copper 1.400 1,2
] Polar Samples  PrePreg 1080 Dislectric 1.950 4200 00195
2 Y - Inner 2 Polar Samples  Copper Foil Copper 1.400
] Polar Samples  PrePreg 1080 Dislactric 1.950 4200 0.0195
3 b - Inner 3 Polar Samples Copper Foil Copper 1.400
| Polar Samples  PrePrag 1080 Dielactric 1425 4200 0.0195
4 L AR Inner4 2100
Polar Samples FR4 Core FR4 3.000 4.200 0.0195
5 | Inner5 1.400
| Polar Samples  PrePreg 1080 Dielectric 2178 4200 0.0195
| Polar Samples  PrePreg 1080 Dielectric 2178 4200 0.0195
6 : : Inner 6 2.100 3,4
Polar Samples FR4 Core FR4 12.000 4.200 0.0195
7 Inner 7 2100 56
| Polar Samples  PrePreg 1080 Dislectric 2178 4200 0.0195
| Polar Samples  PrePreg 1080 Dielectric 2178 4200 00185
8 | Inner 8 1.400
Polar Samples FR4 Core FR4 3.000 4.200 0.0195
9 Inner 9 2100
] Polar Samples  PrePreg 1080 Dielectric 1.425 4200 0.0195
10 I  Inner 10 Polar Samples ~ Copper Foil Copper 1.400
] Polar Samples  PrePreg 1080 Dielectric 1.950 4200 0.0195
1 I Y  Inner 11 Polar Samples  Copper Foil Copper 1.400
Polar Samples  PrePreg 1080 Dislectric 1.950 4200 0.0195
12 \i&mom Polar Samples  Copper Foil Copper 1.400 7,8
geable Mask SolderMask 1.000 4.000 0.0195

116 Copyright ©

The technical report has also been
updated to support capped drills

=37.360 | Solder Mask Thickness = 2.000 |Stack Up Thickness = 56960 | Stack Up Thickness with Soldermask = 58 960

Polar Instruments 2026
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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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New Layer Name property for electrical / copper layers

%E Polar Speedstack Stack Up Builder:  Stack: Eval Imperial.stk  Project: Eval Imperial.sci - ] X
Fi

le Edit View Tools Units  External Utility Help

Stack Up Edtor | DRC: 0 Cortrolied Impedance | CI Resus |

FXR S EOEE - S ER
an i) <fiora 5]

e « 15

Liquid Photolmageable Mask 4.000/0.0195
Copper Foil Substrate 1 Height H1 [6.3500
PrePreg 1080 4.200/0.0195 Subsirate 1 Dielectric BT 14,2000
. ‘ Lower Trace Width af (7.6500
FR4 Care 4.200/0.0195 Upger Trace Viidth w2 [§5500
O B > Trace Separation S1(3.1150
. _ Trace Thickness T1 [1.4000
PrePreg 3081 0.0195 Coating Above Substrate C1 [1.0000
PrePreg 1651 10.0195 Inner 4 e
: Inners
PrePreg 1651 4.2000.0195 : A new Layer Name property has been
S 4200000165 introduced to the electrical / copper

layer element of Foils, Cores, Flex
gioners . Cores, RCCs and Shields

Inner 7

PrePreg 1651 4.200/0.0185

4.200/0.0185

4.200/0.0195

Speedstack will continue to use the
automatic layer numbers but this new
Coper text field allows users to key in their
Liquid Photolmageable Mask 4.000/0.0195 own dGSCI"iptiOﬂS to match existing
layer naming conventions

FR4 Care 4.200/0.0195 Bottom

PrePreg 1080 4.200/0.0195

Mils/Thous Target Stack Up Thickness = 60.0000 | Stack Up Thickness = 0.8600 Stack Up Thickness with Soldermask = 62.8600 V21.05.06
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New Layer Name property for electrical / copper layers

Foil Properties

| | Apply |

—(General Information
Supplier

IF':::Iar Samples

Foil Properties

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

Supplier Description [Fo/001
Description ICDpper Foil Cost W
Stock Number [100-001
Type ICDpper Lead Time Iﬂ'[l'—
alphanumeric name
—Copper
Base Thickness Copper Coverage % IF V
Fimshed Thickness 1.4000 Graphical Colour 4
Layer Name ITnp I
Data Filename I
Trace Inverted r He e Copper - r
Finishing Applied r : _
120 Copyright © Polar Instruments 2026
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New Layer Name property for electrical / copper layers

Core Properties

I Notes I Attributes I

—General Information
Supplier

|F‘0Iar Samples

Supplier Description Jcosoos
Description [FRé Core Cost [fon
Stock Number [z00-005 Tolerance  [0.00
Type [Fra leadTime [000
~Upper Copper
Base Thickness IW Copper Coverage % IF
Finished Thickness 1.4000 Graphical Colour [/
Layer Name |Inner 2
Data Filename |
Teralbmmic = T _: ..,_ ) ) r
Finishing Applied r
— Dielectric
Base Thickness [Fosn T4 o
Finished Thickness B CAF Resistance o
Dielectric Constant [s2000 Z Auis Expansion po
Loss Tangent IW Excess Resin IW
Resin Content % EXT Isolation Distance 3.0000
Tg IW Graphical Colour _
— Lower Copper
Base Thickness 1.4000 Copper Coverage % oo
Finished Thickness 1.4000 Graphical Colour [/
Layer Name IInner 3
Data Filename |
Finishing Applied r

Bpply |
Close |

Core Properties

P

For core materials, a new Layer Name
property has been added for both
upper and lower electrical / copper

layers

Copyright © Polar Instruments 2026
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New Layer Name property for electrical / copper layers

|Master

[Mils/Thous ~ [Target Stack Up Thickness = 60.0000

|Stack Up Thickness = 608600

|Stack Up Thickness with Soldermask = 62 8600

[V21.05.06

3E Polar Speedstack Stack Up Builder:  Stack : Eval Imperial.stic  Project : Eval Imperial.sci - [m] X
Eile Edit View Tools Units External Utility Help
LM = + + = = = B ., | fSe == San amm a a a o P
Esd TSl XO===p8g 7777 BEE 20 &
Stack Up Editor | DRC - 0 | Controlled Impedance | CI Resuts
—Stack Up Information
Field | Value
Electrical Layer Count 2
Stack Up Cast 54.00
Copper Thickness 112000
Dielectric Thickness 43 6600
Solder Mask Thickness 2.0000
Target Stack Up Thickness £0.0000
Stack Up Thickness 60.8600
Stack Up Thickness with Soldermask  £2.8600
Liquid Photolmageable Mask 4.000/0.0195 1.0000
i —Selected Item Information : Foil
PrePreg 1080 4.200/0.019 Field | Value
Supplier Polar Samples
Supplier Description FO/001
Description Copper Foil
Stock Number 100-001
Type Copper
FustFeg 125 SZTID Cu Base Thickness 0.7000
PrePreg 1651 4.200/0.0195 Cu Finished Thickness :].ADDD
e
1.4000 |ﬁ_ﬁ‘ e AL |
FR 4.200/0.0 12.0000 sta Filenames
1.4000 Minimum Trace Width 29528
PrePreg 1651 4.200/0.0 Note 1
’ Mote 2
ePreq 165 200/0.0195
PrePreg 1651 4.200/0.019! Note 3
PrePreg 3080 4.200/0.01 Note 4
Note 5
Cost 4
FR4 Core 4.200/0.0195 Lead Time The Selected Item Information auto
rePreq 1080 420000105 ribres updates as you click each material,
Coppor Foi 1 4000 the Layer Name can be confirmed
Liquid Photolmageable Mask 4.000/0.0 1.0000 here

Copyright © Polar Instruments 2026
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New Layer Name property for electrical / copper layers

Liquid Photolmageable Mask 4. 000/0.0195 1.0000

Copper Faoil 1.4000
L 1 [Top] : 2 Structures
PrePreg 1080 4.200/0.0195 L | —— 19500

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

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
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New Layer Name property for electrical / copper layers

Liquid Photolmageable Mask 4.000/0.0195

PrePreg 1080 4.200/0.0195

FR4 Core 4.200/0.0195

PP

PP

PP

Inner 4

Cenfiguration Options Inner 5

Extemal Utilties | Rebuild and Calculate Structures |
General |5tn_|c:t|.|re Defaults | Licensing I File Locations I Goal Seeking I User I CITS Test I Colours I Miscellaneous I Hatch Defaults I """""""""""""""""""""""""""

rOefault Stack Up —— rDisplay Data | L
Wiew
i 2D Display Fields 1 and 2 are reserved for Layer Numbers and Layer Types
10 Dlspla.y.led 3 D?spla\;— Field 4 Display Field 5 \Inners
Description LI Dielectric Constant/Loss Tangent ;I Layer Name LI
Ta N Inner 7
. Colour
~Units Data Filenames
Processed Thickness | | |
& Mils/Thous " Microns  Millimetres " Inches Mask Thickness e

¥ Open last used file on application start up

¥ Display File Properties Dialog for Mew Stackups and Projects

Apply Cancel
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New Layer Name property for electrical / copper layers

& Speedstack Report Printer — [m| X

FRFEQQA Do i Pge [T 1

F Options

o g L (L | 31

| Supplier Description
Polar Samples  Liquid Photolmagestle Mask  SolderMass  1.000 4000 00185
Polar Samples  Copper Fail Copper 1.400 1.2
Polar Samples  PreFreg 1080 Dislectric 1850 4200 00185

folar Samplas  FR4 Core FR4 400

olar Samples  PraPreq 3080 Dielactric 2776 4200 00195
olar Samplas  PraPreg 1651 Diglactric 5552 4200 00195
‘olar Samples  PrePreq 1651 Dielactric 5.552 4200 00195

1.400
bolar Samples  FR4 Care FR4 12 000 4300 00785

Innar 5 1400
folar Samples  FraPrag 1651 Dialactric 5.552 4200 00195
folar Samplas  PrafFrag 1651 Dlalactric 5552 4300 00195
olar Samples  PraPreq 3080 Dielactric 2776 4200 00195

Innee § 1.400
Polar Samples  FR4 Care FR4 3000 4200 00155

1400

Dinlectric

bolar Samples  PreFreg 1080 1850 4200 00785
folar Samplas  Copper Foll Copper 1400 4
folar Samplas  Liquid Phatolmagestle Mazk  SolgerMask 1000 4000 00185

Coppor =11.200 =49.660 | Sokder Mask
Stack Up Cost = 54.00

= 2000 [Stack Up Thickness = 60.860 | Stack Up Thickness with Soldermask = 62860

7650 6650 8115 100.000 100.250

1 - Edge Caupld Coated Micrastrin 18
2 -
3 - Edge Coupled Offsat Stiphne 1014 4 3 & 7250 6250 8.500 100.000 101.280
4 - Coatad Microstnp 18 4 & 0 4000 3000 0an 75.000 75740

Coated Micrastnp 18 1 3 UooA000 3000 a0 25,000 5. 740

ersian: Fevision: Date of Revision: | Ediar

FEsoialen DOCLmEnts.

Pir ity preserdaben g G P irsiums L)
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Copper Finishing classes increased

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

% Sat by Layer type

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

" Proportional to Coverage

Copper Finishing

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

Class Name Value Selection
[Ciass 1 [0.7000 o
[Ciass 2 [0.7000 C
[C12ss 3 [0.7000 e
[c1zss 4 [0.7000 C

Excess Resin Test

Minimum Excess Resin % |15

Aoply | cancel |

JE Copper Coverage Based Prepreg Corrections

 Percentage Copper To Be Embedded in Prepreg

% Set by Layer type

Signal Layer % |?5 .
User selectable plating
oot pper % s thicknesses under Finishing
Plane Layer «[s | Options (Copper Coverage &
Simple % methods)

" Proportional 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.

ID | Class Name Class Value | Active =) Edit

Class 1

i

2 Rich 0.8000
3 Class3 0.7000
4 Class4 0.7000
5 Class5 0.0000

Excess Resin Test

Minimum Excess Resin % |15

Apply | Cancel I

Speedstack v21.04 and earlier
supported 4 classes

Copyright © Polar Instruments 2026

Speedstack v21.05 now supports 20
classes
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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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All Losses plot — clearer labelling

Frequency Dependent Properties - [m} >
- . ) Result Presentation
Coated Microstrip 1B Length of Line E S 1 000.0000) @ el @ i & Im Elose
Trace Conductivity (S/m) T 5 300E+07 Ea—— — o
- - X !

Frequency Minimum (MHz) - FMin  [500.0000 [ Set Dielectric Constant (Er) from Stack Up materials Clear Results

Frequency Maximum (GHz) FMax  [10.0000 Set. [¥ Set Loss Tangent (TanD) from Stack Up materials

Frequency Steps FStep |20 i ‘1 D:JBSJ}';Z) |’ Mief Er |ﬂ ﬂ?‘iTa"D

I 4.2000 0.0195
Freguency of Interest (MHz)  Freg 1000.0000 H2 ‘ | |
Calculate H3 ‘ | |

He | |
REr ‘ | |
CEr [1.000E+03  [4.0000 [0.0195
Surface Roughness Compensation
" Smooth .
) e ] ...| The All Losses plot y—axis and
" Groisse ] . .
£ Huray —____ | data series labelling has been
Print Setings improved. Now easier to

¥ Include Loss Graph for this structure on the repd

distinguish between Smooth

Graph | Single Ended

: : Conductor Loss and Conductor
Coated Microstrip 1B .
— www_polarinstruments.com /\,ﬁ LOSS Wlth ROUghneSS

= Smooth Conductor Loss | B Dielectric Loss q Smooth Attenuatinnl 1 Conductor Loss with Roughness [E=——31 Attenuation with Roughness T

|E 055 Budge
0-F Loss Budget (dB)

E s ""‘a: oss Budget
SE e . —--.._.____\___* -40.0000 Refresh

E . —
-10 E - \ T— . . Picked Data Point Information
A * -‘_-;-'"‘"‘--... _‘-"""‘--...__- - . ’
50 E ‘\.\__ [——

E T _—‘-"""'--\___
25 f ﬁ______.-‘h- "--..__ﬁ____‘.
30 E -‘H';--..__‘ Maxlmlse‘ Print Export
35F
40
45
e S —— 1 1 1 L1 1 1 1 1 1 L1 1 1 1 1 1 1 1 1 L1 1 1 1 1 1 L1 1 1 1

1000 2000 3000 4000 5000 6000 7000 8000 3000 10000
Frequency - MHz

|
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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
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:-l W'l- Speedstack 2021 — 2026 Updates

131

Speedstack v21.03.09 (March 2021)
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New Apply Plating Colours toolbar option New Apply Plating Colours

toolbar option.
HE Polar Speedstack Stack Up Builder:  Stack : Eval Imperial.stk  Project : Eval Imperial.sci / Toggle between Standard and
File Edit View Tools LUnits External Utility Help enhanced COlOurS

BEed 0= xO===FHg 7777 17 el[Elsm

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

Stack Up Information

Field Value
Electrical Layer Count g
Stack Up Cost 54.00
Copper Thickness 11.2000
Dielectric Thickness 49 6600
1.0000 Solder Mask Thickness 20000
1.4000
Target Stack Up Thickness 60.0000
1.9500 Stack Up Thickness £0.8600
Liquid Photolmageable Mask 4.000/0.0195 Stack Up Thickness with Soldermask  62.2600
Copper Foil nggg
PrePreg 1080 4.200/0.0195 1.4000 T —
FR4 Core 4.200/0.0195
PrePreg 3080 4.200/0.0195 5.5520
Do - 1.4000
PrePreg 1651 4.200/0. 5 . . .
14000 Automatically assign different
PrePreg 1651
< e colours to plated and un—plated
FR4 Core 4 200/0.0195
1001 e copper layers.
PrePreg 1651 4.200/0.0195
1 4000 Plated layers are determined by
a i 1.4000 q
s2000015 | checking the copper base and
1.9500 g o
Rt Cone 4200000195 o0 finished thickness. Plated layers
© 0000 are shown as a darker colour
PrePreg 1080 4.200/0.0195
Copper Foil

Liquid Photolmageable Mask 4.000/0.0185

Mils/Thous Target Stack Up Thickness = 60.0000 Stack Up Thickness = 60.8600 \Stack Up Thickness with Soldermask = 62.8600  |V21.03.09
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New Apply Plating Colours toolbar option

Plated Copper Layers

During PCB fabrication drill holes commonly
have copper applied to the barrel wall by an
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
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New Apply Plating Colours toolbar option

e \ Standard Colours ’? Apply Plating Colours

1.0000
1.4000
1.9500
P-4 & &5 45 &5 &5 o5 &5 &5 & 4 1.4000
3.0000
1.4000

27760

5.5520

1.4000
12.0000
1.4000

1.4000
3.0000
1.4000

1.9500

1.4000

"-" N 2 W N 2 N 2l W ol N Wl W 2l W =

| = > : = : = : : > =

1.0000

Al & & & W W 2
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New Apply Plating Colours toolbar option

o= Speedstack Report Printer
File Options

v g | | AT

Bl -w&Z 1 e

FEFEAQQAIL OB

Display Page I'I 'l

sy

Processed
Typo Thickness | £ | Loss Tangent

x—f ||:,,j.n.n|

A

o O O o o e N

¥

r|||:t|""’

Palar Samales
Polar Samgples
Palar Samales

Palar Samgles

Polar Samples
Palar Samales
Palar Samples

Faolar Samgles

Folar Samales
Paolar Samgles
Polar Samales

Palar Samples

Polar Samples
Palar Samles
Palar Samples

Ligquid Photolmageable Mask  SolderMask 1.000  £.000

Copper Fall
BraProg 1080

FR4 Core

PraFrog 3080
BraPreg 1651
PrePreg 1651

FHd Com

Prefreg 1651

PrePreg 1651
EraPreg 3000

FR4 Core

PraFreg 1080
Copaer Fail

Copper 1400
Dielecine 1850 4200

1.400
FR4 3000 4.200
1.400

Diedacinc 2T
Dielecine 5652
Diedeciic 5.552

1400
FRa AET
1400

Diedectic 5.552
Diedeciic 5.552
Diclectic 2776

1.400
FRa 3.000
1.400

Dielectic 1.850
Capaer 1.400

Liguid Photolmageabde Mesk  SolderMask 1.000

0.0195

0.0195

0.0195

a.mas
0.0195
0.0195

anias

0.0195
0.0195
00195

0.0195

a.mas
4
0.0195

Copper Thickness = 11.200 | Diclecing

Stack Lip Cost = 54.00

| Seder Mask 200 [Stack Uip Thickness. = B BED | Stack Up Thickness wath Soldenmask = 62 860

Sinschare Name

Stmuchwe:
Image
B

3

Etige Coupled Coated Microstrip 18

Edga Coupled Citsat Striping 1814

1

4

3 0 T7ESD 665D

3

Lower | Upper
Impedance: | Ref. Ret. | Trace | Trace: Trace
Signal | Plone 1 Plane 2 | Width | Width | Scparation | Target [ Tol (+-
Impadance [ %]

8115 100000 10000

LR TRRO00 10000

Caloulaerd
Imprdance: |

100290

!= !mmn!mmsmpl! 1 ! ! !H! !H! !!H '! !H 1!!!! !! '4!

107 80

[Eecame: Mester

Dt of Revisior, | Edilor

Dae:

Author

The technical report will also
show the plated and un—plated
copper layers.
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New Apply Plating Colours toolbar option

Speedstack 2021 — 2026 Updates

Two new user—definable
Configuration Options colours have been introduced
to the Speedstack
Configuration Options.

Extemal Lkilties I Rebuild and Calculate Structures I
General I Structure Defaults I Licensing I File Locations I Goal Seeking I User I CITS Test Colours | Miscellaneous | Hatch Defaults I

Customise the Plated and Un—
Plating Colours - Plated Co v .
ﬁpw e plated colours to suit existing
— Preview —Base Colour
colour schemes adopted by
Change

your organisation

Feset All

d

Apply Cancel
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Online Library enhancements

Online Library
Filter by Supplier File Type Library Files &vailable : All Existing Data Table
- Foils ShowaDenko_GEA_673_1GHz_1301 mlbx ~ ™ Clear
RCC Taconic_FR_25_10Ghz_1501.mlbx
HOWA Taconic_FR_25_27_1GHz_1901mibx & Append QC"“E
ENKO Cores Taconic FR_26_10GHz_ 1501 mibx
SolderMasks Taconic_FR_27_10GHz_1501 mibx . . -
Idents Taconic_FR_28_10Ghz_1901.mibx e
Peelables TUC_TU_662_10GHz_2001 mibx e
Coverays TUC_TU_662_1GHz_2001 mibx table and download a
TAEGNIE Bond Py TUC T ZAT LC A0 001 mlbe e by
Adwanied Blaleeride Dialulen AdhESiVES
FexCores i i i Append - use this
ey Filter downloadable libraries by e 1o
frequency. The frequency of the the existing library
. . data table and when
dielectric constant (Er) / loss tangent el e el
: : libraries during a
TATSUTA _ (TanD) material properties single session
Filter by Freguency
4 & m
—  1GHz " 20GHz
Showa Denko and Tatsuta " 5GHz (" 50GHz
have recently joined the Polar @ 2= 8 e
Material Partner program i Improvements to On—Premise

Mode to help users where, for
security reasons, no Internet
connection is available

File Access Mode
{* Online Polar Library ( ftp:/polarinstruments .com )

(" On-Premise Mode

C:\Users‘richa \Desktop Material_Library_2021 Browse...

Please Mote: This data is accurate to the best of our knowledge, however it is provided, as 1s from our Matenal supplier partners. Please feedback any errors ar
inaccuracies to Polarcare and we will contact the matenal partner for clanification or rectification.
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Speedstack v21.02.01 (February 2021)
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New Shield material

8E Polar Speedstack Stack Up Builder:  Stack : ShieldExample#d_dLayerstk  Project : ShieldExample#4_4Layer.sci
Fi

le Edit View Tools Units  External Utility Help
o

BEEd TSl XO="=mmie8g 7777 0T o= AEBEA

Stack Lp Editor ] DRC : 3 | Controlled Impedance | CI Resuts |

Stack Up Information

Field Value

Electrical Layer Count 4

Stack Up Cost 15.00

Copper Thickness 56000

Dielectric Thickness 24.0000

Sclder Maj

Target S

o | Speedstack v21.02 introduces
=7 support for a new Shield material

Selected | type .

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

& G
3.0000

Shield  EMI Shield Film 4.200/0.019 }3333
1.4000

PrePreg 1080 4200
3.0000

FR4 Core 4.200/0.0195
e e 39868

PrePreg 1080

Shield EMI Shield Film

Mils/ Thous Target Stack Up Thickness = 30,0000  |Stack Up Thickness = 25,6000 Stack Up Thickness with Soldermask = 29.6000 Beta V21.02.01
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New Shield material

Shield EMI Shield Film
PP PrePreg 1080

FR4 Core

PP PrePreg 1080
Shield EMI Shield Film

Copyright © Polar Instruments 2026

4.200/0.0195 =]~
4.200/0.0195 |

4 200/0.0185 | ‘

4.200/0.0195
4.200/0.0195

Shields are typically applied to
the outer layer(s) of the stack up

13088
3.0000
1.4000
§.0000
1.4000

3.0000

988

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

polarinstruments.com
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Shield material examples Example #1
Single—sided core,
coverlay above trace,
shield below

2.0000

1.4000 '

8.0000

Pr s 000000000 A

Clay Coveray 3.500/0.0195

Core  FR4 Core 4 200/0.0195

Shield EMI Shield Film 4.200/0.01595

3088
2.0000

> 4 1.4000

Shield EMI Shield Film 4 200/0.0195 2 0000
Adh  Adhesive2 3.900/0.0195 1.4000
( dhesive £ 3.500/0.0155 /

WIS IS I e

Core  FR4 Core 4 200/0.0195

Example #2
Double—sided core,

adhesive and shield
above

141 Copyright © Polar Instruments 2026 polarinstruments.com
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Shield material examples Example #3

Double—sided core

with two signal trace
; layers with shield
A

'13333 above and below

i) trace layers

Shield EMI Shield Film 420000195  ® oo '
14000

PP PrePreg 1080 4 200/0.0195

3.0000
FR4 Core 4 200/0.0195 5000
1 :2353

PP PrePreg 1080 4 200/0.0195

Shield EMI Shield Film 4 200{0.01595

46880
3.0000

- A000
Shield EMI Shield Film 4.200/0.0195 L

4001
PP PrePreg 1080 4.200/0.0195 il ; 1.4000 k
3.0000

FR4 Core 4.200/0.0195
R 79888

Example #4
Double—sided core

with one signal trace
layer with shield
Shield EMI Shield Film 4 200/0.0195 ' above and below
trace layers

142 Copyright © Polar Instruments 2026 polarinstruments.com
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Material library enhancements

Speedstack 2021 — 2026 Updates

3E caApps\SamplesiSpeedstack Imperial.mlbx

— O x
ol i %% i
Foils | Prepregs | RCCs | Cores | Solder Masks | Ident Inks | Peelable Masks | Coverlays | Bond Ply | Adhesive | Fexible Cores f; Shisids *
Supplier | Supplier Description | Description | Stock Mumber Dielectric Base Thickness | Dielectric Finished Thickne| Shield Cu Thickness Dielectric
» PolarSamples SHOM EMI Shield Film 1200-001 5 5 0T 42
PolarSamples SHO02 EMI Shield Film 1200-002 5 5 1.4 42
PaolarSamples SHO03 EMI Shield Film 1200-003 5 5 28 42
PolarSamples SHD04 EMI Shield Film 1200-004 10 10 07 42
PaolarSamples SHO05 EMI Shield Film 1200-005 10 10 1.4 42
PolarSamples SHD0S EMI Shield Film 1200-005 10 10 28 42

3

Y
143 Copyright © Polar Instruments 2026 polarinstruments.com
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Material library enhancements

Size

Mote 1

MNote 2

Note 3

Mote 4

MNote 5

Review/Edit Shield
Supplier
Supplier Description [SH/D0
Description [EMI Shield Film
StockNumber {1200-001
Type [Shield
Base Thickness [5.0000
Finished Thickness {5.0000
Dielectric Constant [4.2
Loss Tangent [0.0195
Resin Content o
Tg o
Td o
CAF Resistance o
7 Axis Expansion o
Excess Resin {0.0000
Tolerance +-% |1'I]

Shield Copper Thickness |D.T-"DDD

Cost o

Lead Time o

Laser Drillable r
add | Delete |

<L

Tof &

y 2

Material library Edit Shield
dialog

Copyright © Polar Instruments 2026
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Online Library enhanced to support Shield materials

Online Library
—Filt Suppli —File Type———— —Lib Files Awvailable : All —Existing Data Table —
ilter by Supplier ile Type ibrary Files Available isting able Download
A Fails Polar _Shield 21 _02mlbx i~ Clear
RCCs Tatsuta_SF_PC3000_Seres_1GHz_21_02_BETAmlbx Tz |
PrePregs (" Append
Cores
SolderMasks i Clear - use this option
dents Download the latest material
Peclabl . to clear data from the
anles library data from the Polar existing library data
Coverays : s table and download a
BondPly Online Material Library single library
A TEFIAL 5 O L0 FEROANCS Adhesives
| : : Append - use this
<_ New Shields file type has fotiasildes o
N i the exasting library
- been introduced. data table and when
c downloading multiple
r CIRCUIT FOIL libraries during a
inal )
— Filter by Freguency —— [ Library Files Downloaded during this session singie session
Al Polar_Shield_21_02 mlbx
" 1GHz
Electro-Materials " 10GHz
W
—File Access Mode
& Online Polar Library ( ftp://polarinstruments.com )
" On-Premise Mode
IS:\Soﬁware\Speedstad{\MatenalUbrar'_.r_\r2ﬂ_1 1 Browse... |
Please MNote: This data is accurate to the best of our knowledge, however it iz provided, as is from our Material supplier partners. Please feedback any errors or
inaccuracies to Polarcare and we will contact the matenial partner for clarification or rectification.
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Export / Import Shield library to Excel

BE C\Apps\Samples\Speedstack imperislmitx o x

ek e FTTET %% &

Fois | Prepregs | RCCs | Cores | Soder Masks | Idert Inks | Pecioble Masks | Coverays | Bord Py | Adestve | Rexble Cores. {Shekds ]
S

Erre— [Dascrgion et | DemcnaSass Thewmass | DaereFrahed Thoa Sh G Thmass
» SHo1 Er 1200001 . B o7

sHoo2 21 Shad Fim 120000 5 s "

oo £t S Fir 1200033 5 s 28

sH00e EA S Fim 1200004 0 0 or

Shoos £ Smag Fam 120008 1 “a I

snce 21 Shad Fim 1200200 0] ) 2
0

Microsaft Excel - o x

a Home | Insen  Pagelsyout  Formulss  Data  Review  View  Developer  Team - @
i:"‘ camrl nc &) =mfE @ Sweore Geneal . ﬁ i Normal Bad Good Neutral [Glaation ] © B K ;I:"“"““”' %” o)
. J . -
Paste ,,xmm BLU- @ A EEE EFE Hweaaner % 0 @S rc.f'.:‘ﬂ'ﬂ?;;"-.ﬁ;'ﬂ.'.‘- Check Cell Explanatory. Linked Cell Note o | o Dsae Fomat| o S& fmam
Clpbaard 5 Fent n Alignment 5 Humber 5 styes ceis £ating
4 - £ | shield ~
8] Speedstack_Shield_Export.csv s B
Tal s | ¢ T o | & | & [ & | = T 0 [ kT 0w W T e e al R D
1 *Shield B
2= Dielectric. Dielectric Dielectric Dielectric Dielectric. Dielectric Dielectric Dielectric Dielectric Dielectric  Dielectric Dielectric
3 “Type supplier  supplier Description Description  Stock Number Shield Cu Thickness Base Thickness Finished Thickness Dielectric Constant Loss Tangent Resin Content Tg T CAF Resistance Tolerance L
Pc\irsamﬁles sH/o01 £ni shield Film 1200-001 07 s 5 42 omss [ a o o o [} 10 FALSE
|5 Shield Polar Samples $H/002 EM)I Shigld Film 1200-002 14 5 5 42 0.0185. [} o [ [} 0 [} 10 FALSE
| 6 shield Polar Samples SH/003 EMI Shield Film 1200003 28 5 5 42 00185 [} o [ [} 0 [} 10 FALSE
= | 7 shield Polar samples SH/004 EMI Shield Film 1200-004 07 10 10 a2 0.0195 [} 0 o [} 0 [} 10 FALSE
8 Shield Polar Samples SH/D0S EMI Shield Film 1200-005 14 10 10 a2 0.0195 o a o o o o 10 FALSE
* | 9 Shield Polar Samples SH/006 EMI Shield Film 1200-006 28 10 10 42 0.0195 o o o o o o 10 FALSE
|10
= a
12
(13
18
|15
18
[ =
{aal
=)
|20
E
2
i
faal
=]
{2s{
7
|28
2
E
ET)
|32
33 |
)
-
44 b W] Speedstack_Shield_Export %3 Mel m 1 10)
Ready | 71| A o O
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Stack up editor enhancements

§§ Polar Speedstack Stack Up Builder  Stack: ShieldExample®d 4l ayer.stk  Project: ShieldExample®d_dlayer.sci

File Edit View Tools Units External Utility Help

Bl =" sr=gem

Foil ==&

.. bmo =
E ﬁ'—l I ppppp
O = omol

VRV AV

;;.,: Stack Up editor enhancements:
MNon-Copper Core

o Shield material options to add,

Flexible Core delete, swap, move up, move

Bondply down, symmetry and set properties

Adhesive

Coverlay

Ident
Peelable

Shield

00

%:SBBB

3.0000

- Shield EMI Shield Film 4 200/0 0195 13333
1.4000

- PP PrePreg 1080 4.200/0.0195
3.0000

i

8

FR4 Core 4.200/0.0195 5.0
1133

- PP PrePreg 1080 4.200/0.0195

- Shield EMI Shield Film

147 Copyright © Polar Instruments 2026 polarinstruments.com



I. W'l- Speedstack 2021 — 2026 Updates

Shield properties

| gé o p Builder: Stack: ShieldExample#4_4Layerstk Project: ShieldExample#4_dlayer.sci - o X VIeW and CUStomlse the
File Edit View Toels Units External Utility Help Shleld propertles- Useful

nj EmO =
=B ﬁ'-l lpnsvz
— = amnl

o

s 4 Y

O

F7ZF7 LT e

=0'XO ===

Shield Properties

Exd

| A2 /' in ‘what-if’ scenarios

Wain | Notes | Attrbutes |

—General Information Apply |
==
e

Supplier IPo\ar Samples Cancel
Supplier Description ISH/’DDZ Close
Description [EMI Shield Fim
Stock Number |1200-002
Type |Shield
—Shield Copper
Base Thickness IW Copper Coverage % IW
Finished Thickness [fao00 Graphical Colour I
Data Filename |
Trace Inverted r ~ ~ |
Finishing Applied r '
—Shield Dielectric
Base Thickness Td
Finished Thickness CAF Resistance
Dielectric Constant Z Mz Expansion
Loss Tangent Excess Resin If
Resin Content % Isolation Distance IW
Tg Graphical Colour I—

Data Filenames [ |
EMI d Film : ) Dielectric Base Thickness 5.0000
’ o Dielectric Finished Thickness 5.0000
ePreg 108! 4. 200 95
PrePreg 1080 4.200/0.0195 Diclectric Constant 52
1.4000 Loss Tangent 0.0185
FR4 Core 4.200/0.0195 8.0000 Resin Content 0
1.4000 To 0
PrePreg 1080 4.200/0.0195 T 0000 Té 0
. CAF Resistance ]
Shield EMI Shield Film 4.200/0.0195 i | || EBBB 7 Axis Expansion 0
- Excess Resin 0.0000 LI
[ |Mils/Thous  [Target Stack Up Thickness = 30.0000  [Stack Up Thickness = 23.6000 |Stack Up Thickness with Soldermask = 29.6000  [Beta V21.02.01 |
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Controlled impedance and insertion loss calculations

§§PnlarSpeed:ta(kStackUpEuilder: Stack: ShieldExample#d_dlayerstk  Project: ShieldExample#d_dlayer.sci - O x

File  Edit View Tools Units  External Utility Help Impedance and Insertlon

eEd O XO==m=mERE 7727727 i == calculations support the

S e [ e S / new Shield material type.
AN

XS EOADZ =@
Al ||<|<|W >|>||

Shield material region of
A structure.
. . Substrate 1 Height H1 |8.0000
Shield material Substrate 1 Dielestric Er1 [2.2000
. Substrate 2 Height H2 [4.4000 i i i
in StaCk up Substrate 2 Dielectric Er2 |4.2000 J Shleld adheSIve helght /
Sobsrrete 3 Height ™ J5.0000 _ thickness dimension and
Substrate 3 Dielectric Er3 |3.5000 A g
= T m dielectric constant.
Upper Trace Width W2 |5.4000
Trace Thickness T1 |1.4000
13088
_ Impedance Zo |50 46
3.0000 Target Impedance 150.00
; 4 T; Tal % 10.00
Shield EMI Shield Film 3.500/0.0180 LA srost Tolerance *
PP PrePreg 1080 14000
3.0000
FR4 Core 4 200/0.0195 :
— 19838
PrePreg 1080 z
EMI Shield Film
Master Mils/Thous Target Stack Up Thickness = 30.0000 | Stack Up Thickness = 29.6000 Stack Up Thickness with Soldermask = 25.6000 Beta V21.02.01
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Controlled impedance and insertion loss calculations

Frequency Dependent Properties - m} *

ipli Length of Li LL Result Presentation
— S‘tnplme 1828 e " 000 {* Length of Line " lin ©im Close

Trace Conductivity (S/m) Tc i 7 = =
W2 z . o o 5 80080 Substrate Causal Extrapolation Reference Points e e— ‘
[ I ey L " |500.0000 I¥ Set Dielectric Constant (Er) from Stack Up materials carnesy
Frequency Maximum (GHz)  FMax  [1g.0p00 Set.. I¥ Set Loss Tangent (TanD) from Stack Up materials . .
Frequency Steps FStep |20 Freq (Hz) Ref Er Ref TanD Shleld adheSWe
H1  [1o00E-09  [4.2000 [0.0155

Frequency of Interest (MHz) Freq  [1000.0000 H2

Calculate

dielectric constant / loss

: - tangent.
3 [ | e | 9
REr | [ ‘
---------------------------------------------- * e | | |
Surface Roughness Compensation
. . . f " Smooth

* Hammersta

Shield material region o gmod et

Structure. " Huray —_— Edit
Print Settings

W Include Loss Graph for this structure on the report

Graph | Single Ended |

— Graph Settings
Offset Stripline 1B2A Display Series
www.polarinstruments_com All Losses |

mmm Conductor Loss B Dielectric Loss WSS Attenuation =1 Conductor Loss with Roughness E=====3 Attenuation with Roughness

L 5 ﬂ--__.__-""%-..___‘ Loss Budget (dB)

02T L — ———_ [0.0000 Refresh

04 Picked Data Point Information

5T —“\ _—‘-\“
084 Su—_—

C " \ \\ Maximise ‘ Print Export

All Losses with Roughness - dB/line

- : § Conductor loss,

1000 2000 3000 4000 5000 6000 7000 5000 3000 10000 dielectric |OSS, total
Frequency - MHz .
— attenuation

150 Copyright © Polar Instruments 2026 polarinstruments.com



- T

Speedstack 2021 — 2026 Updates

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’.

- Shield EMI Shield Film 3.500/0.0180
- PP PrePreg 1080 4 200/0.0195

FR4 Core 4 200/0.0195

PrePreg 1080 4 200/0.0195

EMI Shield Film 4.200/0.0185

151 Copyright © Polar Instruments 2026

13888
3.0000
1.4000
8.0000
1.4000

3.0000

12608
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Technical report enhancements

% Speedstack Report Printer
File Options

Units: Mils.

mes |E MM EE-~2 ] e =FEQ

Ba
52 DooB

29 60

Polar Samples

[ ][] PolarSampes EMISheldFim  Shield
Polar Samples  PrePreg 1080 Dielestric

FR4 Core FR4

Palar Samples  PrePreg 1080 Dielectric
—
[ 1 ] PolarSamples EMIShield Film Shield

1.400
5000 3500
3000 4200
1.400
8000 4200
1400
3000 4200

5000 4200
1400

Suplier | Desoripion | Type | Thiokness | er | Loss Tangem | impedance ID

0.0180
0.0185

0.0185

0.0185
0.0185

- 500 1 ———
Stack Up Cost = 19.00

24000 | Solder Mask Thickness = 0.000 |Stack Up Thickness = 29 600 | Stack Up Thickness with Soldermask = 29 600

w1y
3 6400

w2)
5.400

0.000

50000 10.000

levision:|

Copyright © Polar Instruments 2026
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Technical report enhancements

% Speedstack Report Printer
File Options

meg D [[IHMMEAR - 2] WFE=FEQQIE oo

Fraquency Minimum: 500 MHz O00E-08 42000 [OOT95 | syface 3 Roughness (RMS)R3: 0.2 Dielectric Loss: -8.992E-02 dB/line
Frequency Maximun: 10 GHz I Surface 4 Roughness (RMS) Rd: 0.2 Attenuation: -1 685E-01 dBfline

Frequency Steps: 20 = Conductor Loss with Roughness: -1 SO7E-01 dBiine
Attenuation with Roughness: -2 406E-01 dBiline

-_‘——_———\.
%-04 -"-—\_——‘—_"‘——-—— —8
gm \\\‘\\‘-‘-
%oa E\—““‘\\‘-\
51 , — \\
\ \

i ke & presniation capyriht © Poar nsirumets Lid
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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 — 2026
preview. If you have questions we would be delighted to
help you. Your local contact information is contained on the

following slide

o = i SHp 5 LAy
g il § §

Kby

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

Copyright Polar Instruments Ltd (c) 2026
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For more information:
Contact Polar now:

USA / Canada / Mexico
Erik Bateham

Asia / Pacific
Terence Chew

UK / Europe
Neil Chamberlain

Germany / Austria / Switzerland
Hermann Reischer

www.polarinstruments.com

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.

Copyright Polar Instruments Ltd (c) 2026

polarinstruments.com
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mailto:terence.chew@polarinstruments.asia
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mailto:hermann.reischer@polarinstruments.eu
http://www.polarinstruments.com/
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