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Introducing the latest features of Speedstack

Welcome to a preview of Speedstack.

This highlights the most recent changes in a “newest first” format.

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

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

polar
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Speedstack v22.07.20 (July 2022)
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Introducing Grid View

Grid View
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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 Mame, Description, Processed Thickness, Dielectric Constant and Loss Tangent columns are editable, other columns are read-only
Processed Thickness = Copper. FinishedThickness, Diglectric. IsolationDistance, SolderMask MaskThickness, Coverlay.FinishedThickness 4

Apply Cancel

5 Copyright © Polar Instruments 2022 polarinstruments.com



Speedstack 2021 — 2022 Introduction

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

Apply Cancel
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Speedstack 2021 - 2022 Introduction

Grid View — Walkthrough Step #1

Step #1
An 8 layer stack up is loaded into the

HE Polar Speedstack Stack Up Builder:

Stack: Eval Imperialstic Project : Eval Imperial sci

Speedstack editor. To examine and

File Edit View Tools Units

External Utility — Help

edit this stack up in Grid View select

Eedr0

Copper Fail

PrePreg 1080

FR4 Core

PrePreg 3080
PrePreg 1651

PrePreg 1651

FR4 Core

PrePreg 1651
PrePreg 1651

PrePreg 3080

FR4 Core

PrePreg 1080

Copper Fail
Liguid Photolmageable Mask 4.000/0.0195

Liguid Photolmageable Mask

4.000/0.0195

4.200/0.0195

4.200/0.019%

4.200/0.0195

4.200/0.0195

4.200/0.0195

4.200/0.019%

4.200/0.019%

4.200/0.019%

4.200/0.0195

4.200/0.019%

4.200/0.019%

| oEo =
PrsTE
T
=~ e

FFF7LT eE

’stl'hous

|Target Stack Up Thickness = 60.0000

[Stack Up Thickness = 60.8600

\Stack Up Thickness with Soldermask = 62.8600

-
| J

the new toolbar button

Stack Up Edtor | DRC : 0 | Controlled mpedance | ¢1 Res
X STEEOEL -t
Al <frofa ]|

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 Zd |100.29
Target Impedance 100.00
Target Tolerance % 10.00

V22.07.20
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Grid View — Walkthrough Step #2

lUse 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 v

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

8 Copyright © Polar Instruments 2022 polarinstruments.com



Speedstack 2021 - 2022 Introduction

Grid View — Walkthrough Step #3

o]

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

Eile Edit View TJools Units External Utility Help

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

o oo = ——— = o B 3 — editor.
E‘| D EE‘*|;MWE:[“31;%J”” i@; = | B2 3
Stack Up Edfor | DRC : 0 | Controlied Impedance | CI Res
~Stack Up Notes (enter text here to be printed as “Notes”)
- Stack Up Information
Field | Value
Electrical Layer Count 8
Stack Up Cost 5400
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  4.000/0.0185 Stack Up Thickness with Soldermask 60,6000
Copper Foil
PrePreg 1080 4.200/0.0195 —Selected Item Information : Core
Field Value -
FR4 Core 4.200/0.0185 | | =l
Lower Cu Base Thickness 1.4000
PrePreg 3080 4.200/0.0195 Lower Cu Finished Thickness 1.4000
hauec Copner Loverans L
PrePreg 1651 4.200/0.0185 Layer Name Fower L
U=t Filenames *]
PrePreg 1651 4.200/0.0185 Minimum Trace Width 29528 I Layer Name change
FR4 Core 4.200/0.0185 Ugper Conper oies
Mote 1
Mote 2
PrePreg 1651 4.200/0.0185 HNote 3
Mote 4
PrePreg 1651 4.200/0.0195 Mote 5
PrePreg 3080 4.200/0.0185 Dielectric Notes
I
N . .
FR4 Core 420000195 ] Processed Thickness adjustments
[—
PrePreg 1080 4.200/0.0185 Mote 5
Copper Foil Lower Copper Hotes
Liquid Photolmageable 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 2022
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Using Grid View with Microsoft Excel — Step #1 Step #1

— From within Grid View use the
[ s g s e s iy right-click menu and select the Copy

[ File Edit View Tools Units Extemal Utility Help t C| b d t
E: L Fos + = = niE B | css S Sas === e [* o ST O Clipboard option.
Eed TSl XO=R=ZRE 777727 gl & s9liE- P P
| Stack Up Editor IDRC 0 Controlled Impedance | CI Res
Stack Up Notes (enter texct here to be printed as “Notes™)
L
Grid View - a =
Clicin | Moo | B Becied Mot | e Desciton Pocssed Dkt |y ||
o |
I I
2 0.0195
3 CSTCoe | UpperCopper 7 Inner 2 1.4000
3 CSTCore Dielectic Core. FR4 Core: 3.0000 4.2000 0.0195
3 CSTCore LowerCopper 3 Inner 3 1.4000
i 4 CSTPrePreg Dielectic PP PrePreg 3080 27760 4.2000 00195
_ 5 C5TPrePreg Dielectic PP PrePreg 1651 5.5520 4.2000 00195
1 Fal 5 CSTPrePreg Dielectic PP PrePreg 1651 Euniioinioar o) 55520 4.2000 0.0195 3
=]=] 7 CSTCore UpperCopper 4 Inner 4 Paste from Clipboard (from Excel) 1.4000 =
2 7 CSTCore Dielectic Core FR4 Core 12.0000 4.2000 0.0195
E} Core 7 CSTCore LowerCopper 5 Inner 5 1.4D00
8 5.5520 4.2000 0.0195
PP 3 55520 4.2000 00195
PP 10 27760 4.2000 00195
7 1.4000
P n 30000 42000 00185
4 11 1.4000
- Core 1.9500 4.2000 0.0195
Baom  CeFd . daw
i L vememegeses
The Copy / Paste options allow for the M A—
contents of Grid View to be passed to [ mieeies ,
. bent columns are editable, other columns are read-only % %
Excel’ make Changes e|ther by olderMask MaskThickness, Coverlay. FinishedThickness
copying existing data from other
spreadsheets or editing using the

power of Excel, then paste the
resultant Excel data back to Grid
View.

D00  |Stack Up Thickness = 60.8600 \Stack Up Thickness with Soldermask = 62.8600  |V22.07.20

10 Copyright © Polar Instruments 2022 polarinstruments.com
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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

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

Calibri -1 A AT 2B \Wrap Text General - l_—p,'l Normal Bad
Co| e -
%FO:’:“ Painter ¥ N egediCenter = | (2~ % > | %l 3} F(ﬂuﬂnﬂdﬂ.&;ﬂ;“ FDTZS\E:; Neutrs! Coleulation |” = " =~ = Ea Tilter - Select~
Clipboard [F} Font [F} Alignment [F} Number ] Styles Cells Editing ~
Al &2 = 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 Processed Thickness 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|CSTPrePreg Dielectric PP PrePreg 1080 1.95 4.2 0.0195
5 3 CSTCore UpperCopper 2 Inner2 14
6 3 CSTCore Dielectric Core FR4 Core 3 4.2 0.0195
7 3 CSTCore LowerCopper 3 Inner 3 14
8 4 CSTPrePreg Dielectric FP PrePreg 3080 2.776 4.2 0.0195
o 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
1 7 CSTCore UpperCopper 4 Inner4 14
12 7 CSTCore Dielectric Core FR4 Core 12 4.2 0.0195
13 7/CSTCare LowerCopper 5| Inner 5 14
14 8 CSTPrePreg Dielectric FP PrePreg 1651 5.552 4.2 0.0195
15 9 CSTPrePreg Dielectric PP PrePreg 1651 5.552 4.2 00195
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 1.95 4.2 0.0195
21 13 CSTFoil Copper 8 Foil Bottom Copper Foil 14
22 14 csTSolderMask Mask SM Ligquid Ph ble Mask 1 4 0.0195
23
24
25
26
27
28
29
30
Bl
32
33
34 h
Sheetl ] 3
Ready Average: 3.951493421  Count: 166 Sum: 300.3135 B - ] + 100%
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Speedstack 2021 - 2022 Introduction

Using Grid View with Microsoft Excel — Step #3

Bookl - Excel

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

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

- g"c“t Calibri Y - 20 Wrap Text General - l_:.'l Normal Bad
E@ Copy ~
Dajte %Fo:ﬂ:’atPainter ru- N egediCenter = | (2~ % > | %l 3} Fcuur:ndaltt‘:ﬂn;" FDTZS\E:; Hewtral Calcutation | - - = TR Filter - Gelect -
Clipboard [F} Font [F} Alignment [F} Number ] Styles Cells Editing ~
112 ~ | a2 v
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 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 Foail 1.5
4 2 CSTPrePreg Dielectric PP PrePreg 1080 2.1 4.2 0.0195
5 3 CSTCore UpperCopper 2 Inner2 14
6 3 CSTCore Dielectric Core FR4 Core 3 4.2 0.0195
¥ 3 CSTCore LowerCopper 3 Inner3 14
8 4 CSTPrePreg Dielectric FP PrePreg 3080 2.776 4.2 0.0195
o 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
1 7 CSTCore UpperCopper 4 Inner4 La
12 7 CsTCore Dielectric Core FR4 Core | 10] 4.2] 0.0195
13 7 CSTCore LowerCopper 5 Inner5 14
14 8 CSTPrePreg Dielectric FP 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 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 L4
20 12 CSTPrePreg Dielectric FP 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
28
29
30
Bl
32
33
34 h
Sheetl ] 3
Ready a2} = 1 + 100%

12 Copyright © Polar Instruments 2022

polarinstruments.com



B Onean Speedstack 2021 — 2022 Introduction

Using Grid View with Microsoft Excel — Step #3

Step #3

Bookl - Excel

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

The Processed Thickness cells
highlighted in red have been changed

- ?C“t Calibri S - AN S=2 % B wepTet General - e l_:,'J Normal Bad
"Bl Copy
Past - | o AL l=E== N 01 Conditional Farmat alculati
a's © ~ Format Painter ru - 2 £ - Merge & Center : B W Fuur:naltt‘;n;' E%’S‘EE'ES Neutral Caleulation |” = = = TR Tler - Selecr
Clipboard [F} Font [F} Alignment [F} Number ] Styles Cells Editing ~
112 “ | 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 Foail 1.5
4 2 CSTPrePreg Dielectric PP PrePreg 1080 2.1 4.2 0.0195
5 3 CSTCore UpperCopper 2 Inner2 14
6 3 CSTCore Dielectric Core FR4 Core 3 4.2 0.0195
¥ 3 CSTCore LowerCopper 3 Inner3 14
8 4 CSTPrePreg Dielectric FP PrePreg 3080 2.776 4.2 0.0195
o 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
1 7 CSTCore UpperCopper 4 Inner4 La
12 7 CsTCore Dielectric Core FR4 Core | 10] 4.2] 0.0195
13 7 CSTCore LowerCopper 5 Inner5 14
14 8 CSTPrePreg Dielectric FP 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 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 L4
20 12 CSTPrePreg Dielectric FP PrePreg 1080 2.1 4.2 0.0195
21 13 Foil C = = 1.5/
22 14 rMask e Mask 1 4 0.0195
23
24
25 .
— NOTE: In order to preserve stack
2 integrity, materials should not be
2 added or removed at this step.
30
3 Add/remove of materials needs to be
32 . .
= performed in the Speedstack editor to
34 . . -
sheett [ @ allow validation to be performed. . .
Ready %3 B m - ] + 100%

13 Copyright © Polar Instruments 2022
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Using Grid View with Microsoft Excel — Step #4

Step #4

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

Bookl

- Excel

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

AN E=o @ 20 Wrap Text General - ’——9“4 MNormal Bad B COpy
&-a-|=== Merge & Center - T+ 9 » g 8 Conditional Formatas| Neutral Catcutation ]| B
Formatting > Table - = = = =t Filter = Select =
Clipboard [F} Font [F} Alignment [F} Number ] Styles Cells Editing ~
Al &2 = 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 Processed Thickness 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|CSTPrePreg Dielectric PP PrePreg 1080 el 4.2 0.0195
5 3 CSTCore UpperCopper 2 Inner2 14
6 3 CSTCore Dielectric Core FR4 Core 3 4.2 0.0195
7 3 CSTCore LowerCopper 3 Inner 3 14
8 4 CSTPrePreg Dielectric FP PrePreg 3080 2.776 4.2 0.0195
o 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
1 7 CSTCore UpperCopper 4 Inner4 14
12 7 CSTCore Dielectric Core FR4 Core 10 4.2 0.0195
13 7/CSTCare LowerCopper 5| Inner 5 14
14 8 CSTPrePreg Dielectric FP PrePreg 1651 5.552 4.2 0.0195
15 9 CSTPrePreg Dielectric PP PrePreg 1651 5.552 4.2 00195
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 2l 4.2 0.0195
21 13 CSTFoil Copper 8 Foil Bottom Copper Foil 1.5
22 14 csTSolderMask Mask SM Ligquid Ph ble Mask 1 4 0.0195
23
24
25
26
27
28
29
30
Bl
32
33
34 h
Sheetl (O] ] 3
Ready 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

Material ‘mﬁ ‘Layerhla'ne ‘D -

Copy to Clipboard (for Excel)

Paste from Clipboard (from Excel)

Use the right-click menu to copy / paste the Gnd 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 IsclstionDistance, SolderMask MaskThickness, Coverlay. FimshedThickness i

15 Copyright © Polar Instruments 2022 polarinstruments.com
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Using Grid View with Microsoft Excel — Step #6

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

File Edit VWiew Tools Units External Utility Help

BEed 0

Liquid Photolmagea
Copper Faoil
PrePreg 1080

FR4 Core

PrePreg 3080
PrePreqg 1651
PrePreg 1651

FR4 Core

PrePreg 1651
PrePreg 1651

PrePreg 3080

FR4 Core

PrePreg 1080

Copper Faoil

Liquid Photolmageable Mask

=X

< 4.000/0.0185

4.200/0.0185

4.200/0.0185

4.200/0.0185

4.200/0.0185

4.200/0.0185

4.200/0.0185

4.200/0.0185

4.200/0.0185

4.200/0.0185

4.200/0.0185

4.200/0.0185

4.000/0.0185

o~ [ =
& E

7777 LT 88

1.0000
1.5000
. 2.1000
1.4000
3.0000
14000
L.2.7760
1.5.5520
1.5.5520
1 Annn
10.0000
1.4uuu
L.5.5520
L.5.5520

27760

- oDilE A
Stack Up Edtor | DRC : 0| Controlled Impedan
—Stack Up Maotes (enter text here to be pri

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 ltem

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

|Stack Up Thickness = 59.3600 |Stack Up Thickness with Soldermask = 61.3600

[vzz.0720

Copyright © Polar Instruments 2022
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Should | update now (July 2022) ?

 |If you have been waiting for this view, YES, though..

« Polar plans another major release in August / September offering enhanced
visibility of all impedance structures from the main edit view.

« So you may prefer to await the August / September edition to minimise the
number of updates you need to install.

polar
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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

18 Copyright © Polar Instruments 2022 polarinstruments.com
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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 &vailable : AGC — Easting Data Table —
A Foilz AGC_Mercurywave_ 5350 10GHz_22071 mibx -  Clear
-m Al | Su p pl iErS RCCs AGC_Mercurywave_9350B_10GHz_2201 mibx

| PrePregs | AGC_MWI000_10GHz 2201 mibx & Append

Cores AGC_MW2000_10GHz_2201 mlbx

SolderMasks AGC_MW3000_10GHz_2207 mibx . .
Idents AGC_MW3350_10GHz 2201 mibx Clear - use this opfion
Peelables AGC_MWA000_10GHz_2201 mlbx existing library data
Coverays AGC_MWE000_10GHz_2207 mibx table and download a

EM BandPly AGC_MWEIND_10GHz_2201 mibx single library

Adhesives AGC_MWE350_10GHz_2207 mibx

FlexCores AGC_N4000_13_10GHz_2201 mlbx Append - use this
Shields AGC_MN4000_13_EP_10GHz_22071 mibx option to add data to

AGC_N4000_13_EP_SI_10GHz_2201 mibx the existing library
c AGC_N4000_13_51_10GHz_2201 mlbx data table and when
A AGC_N4000_25_10GHz_2207 mibx hd downloading multiple
libraries during &
\\ ‘E:Eﬁequem— —Library Files Downloaded during this session single session

s Al

Al TEFRAAL T O D0 TR

AGC have recently joined the
Polar Material Partner program

—File Access Mode
& Online Polar Library [ ftp://polarinstruments.com )

" On-Premise Mode Application Mote

IC:\Users\richa\Desldnp\Mateﬁal_Ubraw_ZDﬂ Browse. . |

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

20 Copyright © Polar Instruments 2022 polarinstruments.com
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Embedded Microstrip structure enhancements

3E Polar Speedstack Stack Up Builder:  Stack: Eval Imperial EM1B1A.stk  Project : Eval Imperial EM1B1A.sci - O x

FFFT LT N E 5D E 0D
Stack Up Edtor | DRC: 1 Controlied Impedance. | C1 Resuts |
XN EE IR e

File Edit View Tools Units External Utility Help

Ed TN SL X0 ==

77 omo

= =
E,f/g = PRSTE
— = oo

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

Liquid Phatolmageable Mask 4.000/0.0195 1.0000

Copper Foil 1.4000

PrePreg 1080 4.200/0.0135 1.9500 Substrate 1 Height H1 |3
) Substrate 1 Dielectric Enl 2
r ST TE 1 1.4000 Substrate 2 Height H2 [3
FrCore LR — =0 Substrate 2 Dielectric Er2 [12000
. : _ Lower Trace Width wi
PrePreg 3080 4.200/0.0195 - 2.7760 Upper Trace Width w2

PrePreg 1651 7 = Trace Thickness m

PrePreg 1651 200) i ) o
1.4000 Target Impedance Foor

FR4 Core 12.0000 Target Tolerance % 10.00
1.4000

PrePreg 1651

PrePreg 1651

PrePreg 3080 4.200/0.0185

—— 4000

FR4 Core 4.200/0.0195 3.0000
1.4000

PrePreg 1080 4.200/0.0195 - 1.9500

Copper Fail 1.4000

Liquid Phatolmageable Mask 4.000/0.0195 1.0000

|Master |Mils/Thous [ Target Stack Up Thickness = 60.0000  [Stack Up Thickness = 60.8600 |Stack Up Thickness with Soldemmask = 62.8600  [V22.05.06 4

Copyright © Polar Instruments 2022 polarinstruments.com
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New Confidential Stamp options added to the technical report

85 Speedstack Report Printer
File Options

g oL NI ME s - & T e

CA\Apps\Samples\Eval Imperial.sci

FEFEQQIDxH

CONFIDENTIAL

Polar Samples

A A B B PolarSamples
Polar Samples

Polar Samples

Polar Samples
Polar Samples
Polar Samples

Polar Samples

Polar Samples
Polar Samples
Polar Samples

Polar Samples

Polar Samples
Polar Samples
Polar Samples

Liguid Photolmageable Mask  SoldelMask  1.000

Copper Fail
PrePrag 1080

FR4 Core

PraPrag 3030
PrePreg 1651
PrePreg 1651

FR4 Core

PrePreg 1651
PrePreg 1651
PrePreg 3080

FR4 Core

PrePreg 1030
Copper Foil

Copper

Diglectric
FR4

Diglectric
Dielectric

Dielectric
FR4

Dielectric
Dielectric

Dielectric
FR4

Dielectric

Copper

1.400
1.950

1.400
3.000
1.400

2776
5.552
5.552

1.400
12.000
1.400

5.852
5.552
277%
1.400
3.000
1.400
1350
1.400

Liguid Photolmageable Mask  SolderMaszk  1.000

4000

4.200

4.200

4.200
4.200
4.200

4.200

4.200
4.200
4200

4.200

4200

4.000

Tive | Totnes | o |

=Pelar

Confidential Stamp Options

Select which location where you wish ‘Confidential to appear.

Note that some locations may interfere with existing text or logos. It is your
responsibility to resolve this by editing the existing text or logos.

Ifyou require, you can substitute Confidential with a word of your choosing,
Otherwise leave the field blank

ONFIDENTIAL —1

Py FE—

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

Caleulated

[Grackiiame: Master
Date:

Ruthor

Department

=

Coprgin s

8115 15.785

100.000

100.280

Copyright © Polar Instruments 2022
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Speedstack v22.01.01 (January 2022)
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Snap Parameters and Calculate Structure | option

Stack Up Edtor | DRC 0 Controlled Impedance | €I Resuts |
XS EEOES =n@gl
N|||<|<|1Df4 >|>||

e Coupled Coated Microetrp 18

Stack Up Editor | DRC - 0

F X3S

All

Substrate 1 Height H1 |6.3500
Substrate 1 Dielectric Er1]4.2000
Lower Trace Wwidth W1 |7 EEDD
Upper Trace Wwidth EEDD
Trace Separation 51 18.1150
Trace Thickness T ,T _
Coating Above Substrate  C1 [1.0000 Orlglnal
Coating Above Trace 1.0000 parameter
Coating Between Traces 1.0000 values
Coating Dielectric CEr 4 CCCC
Differential Impedance Zd |100.29
Target Impedance W
Target Tolerance % ,W

24 Copyright © Polar Instruments 2022

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 (O1)

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

Lower Trace \wdth
Upper Trace \Width

Trace Separation

Wi |* 7500
67500
S1 [2.0000

Trace Thickness
Coating Above Substrate
Coating Above Trace
Coahing Between Traces

Coating Dielectric

Differential Impedance
Target Impedance

Target Tolerance %

T1 |1.4000
uuuuu Snapped/rounded
gggg parameter values

CEr 4 CCCC

Zd (99 .49

100.00
10.00

polarinstruments.com



:-' Onean Speedstack 2021 — 2022 Introduction

Snap Parameters and Calculate Structure

Configuration Options *
Extemal Lkilties ] Rebuild and Calculate Structures ]
General """"""""""""""""""""""""""""""""" l Licensing ] File Locations ] Goal Seeking ] User ] CITS Test ] Colours ] Miscellaneous ] 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 2 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

25 Copyright © Polar Instruments 2022 polarinstruments.com
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Material Library Enhancements

HE C:\Program Files (x86)\Polar\Speedstack\ Samples\Speedstack Imperial.mlbx

- | x
=] «b Lhwm |
Fois  Prepregs | RCCs | Cores | Solder Masks | Ident inks | Peslable Masks | Covertays | Bond Ply | Adhesive | Flexible Cores | Shisids |
Supplier | Supplier Descripti | Description | Stock Mumber Dielectric Base Thi Di ic: Finished Thickne=f] T: D ic Constant Loss Tangent
Polar PP/DO1 PraPrag 1080 300-001 3 3 a 42 0.0135
3 Polar PP/D02 PrePrag 3080 300-002 3 3 a 42 0.0185
Paolar PP/0O3 PraPreg 3113 300-003 4 4 10 4.2 0.0185
Polar PP/004 PrePreg 1651 300-004 6 6 10 4.2 0.0195
Paolar PP/005 PrePreg 7628 300-005 T8 T8 10 4.2 0.0185
Polar PP/005 PrePreg 106 300-006 2 10 4.2 0.0195

Click on a material row to edit it

Copyright © Polar Instruments 2022
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Speedstack v21.11.01 (November 2021)
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Material Note Field Enhancements — improvements to stack up documentation

File Edit View Tools Units External Utility Help Materlal NOte Fleld Enhancements
& Er T W] e o8 G 5 5 g o "m=g = @ B 1. Core and Flex Core materials have
EEdTONEIXO"=="R5 /7777 1Tl & 20 = LB
Stk U Echor | now been expanded to support 15
notes fields. 5 x Upper Copper
Notes, 5 x Dielectric Notes, 5 x
Lower Copper Notes
Core Properties - 2. RCC and Shleld materlals have
Main IUpperCoppe(Noles Dielectric Nmes] Lower Copper Notes IM nOW been expanded to support 10
General Information A
. s notes fields. 5 x Copper Notes, 5 x
Supplier Description |C0-‘CC5 Dielectric Notes
Description |FHi Core
Stock Number [400-005 Tolerance [0.00
Liquid Photolmageable Mask 4.000/0.0195 Type EZ LeadTime |00
Copper Foil Upper Copper
PrePreg 1080 4.200/0.0195 i Base Thickness 1 Copper Coverage % 0.00
| Finished Thickness 1 Graphical Calour
FR4 Core 4 Layer Name [Inner 2
Data Filename ‘
PrePreg 3080 4200000195 all [ i
r r
PrePreg 1651 4. 9% wllle Finishing Applied r
PrePreg 1651 4.200/0.0195 b Dielectric:
Base Thickness 3.0000 Td 0.0
FR4 Core 4.200/0.0195 Finished Thickness [Boon CAF Resistance po
Tren FE Dielectric Constant 4.2000 Z Axis Expansion 0.0
L Loss Tangent 00195 Excess Resin 0.0000
PrePreg 1651 4.200/0.0195 i Resin Content % W Isclation Distance 3.0000
PrePreg 3080 4.200/0.0195 - Te [0 Ce=lEnn
Lower Copper
4 Core 4.200/0.0195
AGAET LT Base Thickness 1.4000 Copper Coverage % 0.00
PrePreg 1080 4.200/0.0195 Finished Thickness 1.4000 Graphical Colour
Layer Name ‘\nner 3
Data Filename ‘
Liquid Photolmageable Mask 4.000/0.0195 -
-
Finishing Applied r
Mils/Thous | Target Stack Up Thickness = 60.0000 |Stack Up Thickness = 60.8600

28 Copyright © Polar Instruments 2022 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
ote 1 Roughness: Very-low profil (VLP) J Close important information about the
Note 2 ‘ J copper surfaces for a Core and Flex
- ‘ J Core material.
ote 4 \ J For instance, copper roughness and
Note 5 ‘ J plating fabrication information can be
specified

29 Copyright © Polar Instruments 2022 polarinstruments.com
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Material Note Field Enhancements — improvements to stack up documentation

Core Properties

Dielectric Notes are useful for
. soely specifyi.ng IPC-4101 sla§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

o The existing five Notes fields from

previous versions of Speedstack will
be allocated as Dielectric Notes.

Note 3 ‘
Nate 5 ‘

Y

30 Copyright © Polar Instruments 2022 polarinstruments.com
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Material Note Field Enhancements — improvements to stack up documentation

1.4000 —Selected ltem Information : Core
1.9500 Field | Value B
F 00
:1; 4}:3:3 Upper Copper Notes
1 Ijlj Mate 1 Foughness: Very-low profile :
Note 2 " When selecting a core / flex
27760 Note 3 T core material the Upper
— Note 4 Copper, Dielectric and Lower
— Note 5 Copper Notes can be
5.5520 confirmed here.
ST Diglectric Motes
1.4000 Mote 1 IPC-4101 /21 124 126
12.0000 Note 2
1.4000 Mote 3
Mote 4
5.5520
MNote &
5.5620
B Lower Copper Motes
2 7760 Mate 1 Foughness: Very-low profile
Mate 2
1.4000 Note 3
3.0000 Maote 4
1.4000 Note 5
1.9500
. Cost 5
1.4000 Lead Time 0
1.0000 Attributes o
ess with Soldermask = 62 8600 |‘u"21 A1.01 -

31 Copyright © Polar Instruments 2022 polarinstruments.com



:-' Onean Speedstack 2021 — 2022 Introduction

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)
Deescription |FR4 Care
Stock Number [400-005
Type |FR4 Note 2 Note 2 Note 2
Base Thickness [3.0000
Finished Thickness |3.DDDD
Dielectric Constant |4.2 Mete 3 Mote 3 Mote 3
Loss Tangent |D.D1 95
Resin Content |ED
Tg [180 Note 4 Note 4 Note 4
Td o
CAF Resistance o
Z lxis Expansion |D
Note & Note 5 Note 5
Tolerance +/-% |‘I 0
Upper Cu Thickness [1.4000
Lower Cu Thickness [1.4000
Cost |5 E
Lead Time o
Size § The Speedstack material library has
v been enhanced to support the extra
Planes Both Sid r R
anes Soih Sides notes fields.
Laser Drillable v
Add Delete < < Sof 27 > | = ) .
Notes added to the materials in the

library will automatically be
transferred to the stack up.

32 Copyright © Polar Instruments 2022 polarinstruments.com
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Material Note Field Enhancements — library enhancements

Select Core Fields

Selected Columns

Cost

Tolerance
LeadTime
selnAutoStack
Mote1

Moted

Moted

Moted

Mote5
PlanesBothSides
Size

Up
Down
Delete

Clear All

el

Aurailable Columns

UpperCopperMote
UpperCopperMote
UpperCopperMoted
UpperCopperMoted
UpperCopperMoteb
LowerCopperMote
LowerCopperMote 2
LowerCopperMote3
LowerCopperMoted
LowerCopperMoteb

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

gy LAY

Material Library Import / Export

Copyright © Polar Instruments 2022

The import / export options have been
enhanced to support the additional
material library notes columns.
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Material Note Field Enhancements — technical report enhancements

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 [ | Polar Samples  PrePreg 1080
2 d kL |J IL| S S 0% % B Roughness: Very-low profile (VLP) fInner 2
IPC-41071 727 /24 126 Pelar Samples FR4 Core
3 Rouwghness: Very-low profile (VLP) Jlnner 3
O | Folar Samples  PrePreg 2050
O | Mamples PrePreg 1651
E | 1 Dl 1001
4 w| @ / A A 4 G S
2 o I |
=
R R A A A A A The technical report has been updated to

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

35 Copyright © Polar Instruments 2022 polar
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Speedstack v21.07.08 (July 2021)
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New Drill Cap feature

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

le Edit View Tools Units External Utility Help

EELTO=LX0 == RE

Liquid Photolmageable Mask 4.000/0.0195
Copper Foil

PrePreg 1080 4.200/0.0185

,,,,,,,,,,,,,,,,,,,,,,,,, |/

4.200/0.0185 \ ’ <

Copper Foil
PrePreg 1080
Copper Foil

PrePreg 1080 4.200/0.0185

FR4 Core 4.200/0.01595

PrePreg 108! 4.200/0.0195

PrePreg 1080 4.200/0.0155

FR4 Core 4.200/0.0195

PrePreg 1080 4.200/0.0185

PrePreg 1080 4.200/0.01595

FR4 Core 4.200/0.0195

PrePreg 1080 4.200/0.0195
Copper Foil
PrePreg 1080 4.200/0.0195
Copper Foil
PrePreg 1080 4.200/0.0195

Copper Foil

Liquid Photolmageable Mask

4.000/0.0155

7777 1T 88

e
E-

1.0000
1.4000
1.9500
1.4000
1.9500

1.4000

2.1000
3.0000

2.1000
12.0000
2.1000

3.0000
2.1000

1.4000
1.9500
1.4000
1.9500
1.4000
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

m )l

il =

Stack Up Edtor | DRC ;0 Controlled Impedance | C1 Resuts |

XS EADS=w@nx

Al fl<] <|10of8 > |l
Coated Microetrip 18

Substrate 1 Height H1
Substrate 1 Dielectric Erlj4
Lower Trace Width Wi
Upper Trace \nidth w2
Trace Thickness T
Coating Above Substrate cl

Coating Above Trace c2

\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.

37 Copyright © Polar Instruments 2022
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Drill Cap option — mechanical through plated drills

f Drill Properties

¥ Through Plated

Data Filenames

¥ First Layer Capped
¥ Second Layer Capped

Main |No’[es I

— Elecincal Layers

Stack Up Col First Electrical Layer  Second Electrical Back Drill Must-Cut Back Dirill Must-Not-Cut
tack Up Column Mo (Start Layer) Layer Mo (End Layer) Layer No Layer No

|2 = s =l e = =1 =
— Dnill Information —Hole Informahon

¥ Mechanical Fill Type Hole Count Minimum Drill Size

 Laser ICopper Paste vl Iﬂ IG-M /

" Back Drill Different Hole Sizes Minimum Drill Size Telerance (Abs) /£

o

Minimum Hole Size

{0.0000

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-Not-Cut Layer

Must-Cut Layer

Maximum Distance From

Must-MNot-Cut Layer

Maximum Distance From

Apply I

Cancel

HLEN

Mechanical

For mechanical drills it is possible to
have four states:

1.Neither first or second layer capped
(default when adding a drill)

2.First layer capped

3.Second layer capped

4.Both layers capped

Copyright © Polar Instruments 2022
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Drill Cap option — laser drills

f Drill Properties =
Main | Notes | Laser
~ Electrical Layers ; ; . . . For laser drills it is possible to have
SmokUpColmn (g o Y B o e Lo lio | orCut Bock et Must-Hot-Cut two states as the Second Layer
3 ERE =l = = | B Capped checkbox is disabled: .
1.Not capped (default when adding a
— Drill Information —Hole Information dn”)
" Mechanical Fill Type Hele Count Minimum Drill Size 2 First |ayer Capped
 Laser ICopper Paste vl Iﬂ Iﬂ_DD[H] //
" Back Drill Different Hole Sizes Minimum Drill Size Tolerance (8bs) £
o {0.0000
¥ Through Flated W '_:imt Layer Ca?pf’d Minimum Hole Size Minimum Barrel Wall Thickness
_ ™ Second Layer Capped |”-D‘I"" Iu_m
Data Filenames
Minimum Pad Size
{0.0000

— Back Drill Information

Minimum Distance From Minimum Distance From
Must-Cut Layer Must-Not-Cut Layer
Maximum Distance From Maximum Distance From
Must-Cut Layer Must-MNot-Cut Layer

Apply I Cancel

39 Copyright © Polar Instruments 2022 polarinstruments_com
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New Drill Cap feature

40

| |Mils/ Thous

|Target Stack Up Thickness = 60.0000

|Stack Up Thickness = 56.9600

|Sladc Up Thickness with Soldermask = 58.9600

|Beta v21.07.08

HE Polar Speedstack Stack Up Builder:  Stack: Eval Imperial Capped Drills.stk  Project : Eval Imperial Capped Drills.sci - O X
File Edit View Tools Units External Utility Help
LH 7] aan e o S an EL o P
EELdTOQ=E=lXOs=pERg 7777127 s R
Stack Up Edtor | DRC : 0 | Controlled Impedance | C1 Resuts |
[ Stack Up Information
Liquid Photolmageable M 4.000/0.0195 1.0000 Field [ Value
_ ~ : Electrical Layer Count 12
Copper Foil 1.4000 Stack Up Cest 46.00
PrePreg 1080 4.200/0.0 o | e ) — | - 00 Copper Thickness 19.6000
Dielectric Thickness 37.3600
Copper Foil 1.4000 Sclder Mask Thickness 2.0000
PrePreg 1080 4.200/0.0 s 4 1.9500 Target Stack Up Thickness 60.0000
S . Stack Up Thickness 56.9600
SR LeeLy Stack Up Thickness with Soldermask 55,9500
PrePreg 1080 4.200/0.0 o 1.4250
_ S 000 —Selected Item Information : Drill
FR4 Core 4.200/0.01595 000
——] Field | Value
o o o First Electrical Layer No 4
PrePreg 1080 4.200/0.0 Second Electrical Layer Mo 9
; Mechanical Drill True
cPreq 108 4,200/
PrePreg 1080 4.200/0.0 Laser Drill False
Back Drill False
FR4 Core 4.200/0.01595 ki
First Layer Capped True I
. = N Second Layer Capped True
PrePreg 1080 4.200/0.0 e Lﬂppﬂm
PrePreg 1080 4.200/0.0195 Data Filenames
Hole Count
FR4 Core 4.200/0.0195 000 Different Hole Sizes
Minimum Hole Size 0
Minimum Allowable Hole
T 2 200/ 1
PrePreg 1080 4.200/0.0 ARl Minimum Pad Size
Capper Fail 1.4000 Minimum Drill Size .
- nannoise- 155 The Selected Item Information auto
PrePreg 1080 4.200/0.0 00 Minimum Barrel WWall Thic|
— 4000 - updates as you click each drill, the
2 200/ hote 2 i
Prerog 1060 4200000 o0 Nt 2 First / Second Layer Capped can be
Coppe i Hote 4 1
Copper Fail 14000 Noi 4 confirmed here
Liquid Photolmageable Mask 4.000/0.0 1.0000

4

Copyright © Polar Instruments 2022
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New Drill Cap feature — technical report enhancements

% Speedstack Report Printer - X
File Options
weg | [eL IR AR -2 T (T e E e B Q Q25 OooE o
~
C:\Apps\Samples\Eval Imperial Capped Drills_sci Units: Mils w—-
N il
Copper Layer Processed
Layer Stack up Name Supplier Description Type Thickness Er Loss Tangent | Impedance ID
[T Polar Samples  Liquid Photolmageable Mask ~ SolderMask  1.000 4.000 00195
1 L A Top Polar Samples  Copper Foil Copper 1.400 1,2
1 Polar Samples ~ PrePreg 1080 Dislectric 1.950 4200 00195
2 L . Inner 2 Polar Samples Copper Foil GCopper 1.400
| Polar Samples ~ PrePreg 1080 Dielectric 1.950 4200 0.0195
3 L . Inner 3 Polar Samples Copper Foil GCopper 1.400
| Polar Samples ~ PrePreg 1080 Dielectric 1425 4.200 0.0195
4 L A 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
| Pclar 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 | Inner8 1.400
Polar Samples  FR4 Core FR4 3.000 4200 00195
9 Inner 9 2100
] Polar Samples  PrePreg 1080 Dislectric 1425 4200 0.0195
10 I % Inneri0 Polar Samples  Copper Foil Copper 1.400
] Palar Samples  PrePreg 1080 Dielectric 1950 4200 00195
1 I W Inner 11 Polar Samples  Copper Foil Copper 1.400
Polar Samples  PrePreg 1080 Dielectric 1.950 4200 0.0195
12 \immom Polar Samples  Copper Foil Copper 1.400 7,8
geable Mask SolderMask 1.000 4.000 00195

The technical report has also been
updated to support capped drills | v

=37.360 | Solder Mask Thickness = 2 000 |Stack Up Thickness = 56960 | Stack Up Thickness with Soldermask = 58 960

41 Copyright © Polar Instruments 2022
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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

42 Copyright © Polar Instruments 2022 polarinstruments.com



:-' Onean Speedstack 2021 — 2022 Introduction

43

Speedstack v21.05.06 (May 2021)
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New Layer Name property for electrical / copper layers

Speedstack 2021 - 2022 Introduction

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

le Edit Miew TJools Units  External Utility Help
b

EEdT NSl XO==m i "Rg 7777 1T E 279 4B

Liquid Photolmageable Mask 4.000/0.0185
Copper Foil Substrate 1 Height H1 |6.3500
PrePreg 1080 4.200/0.0195 Substrate 1 Dielectric Er1]4.2000
. Lower Trace Width i1 |7.6500
FR4 Core 4200/0.0135 i Y2 16500
- : e Trace Separation 51 (8.1150
Trace Thickness T1 |1.4000
i ST CELLIITED Costing Above Substrate ¢ [Too0

PrePreg 1651

PrePreg 1651

FR4 Core

PrePreg 1651

FR4 Core

PrePreg 1080
Copper Foil

Liquid Photolmageable Mask

0.0195

0.0195

4.200/0.0195

4.200/0.0185
4.200/0.0185

4.200/0.0185

4.200/0.0195

4.200/0.0195

4.000/0.0185

Inner4

Inners

“lnneré

Inner 7

Bottom

Stack Up Edtor | DRC: 0 Cortrolled Impedance: | I Resuts |

FXR S EOEE S ER
a i< <f1ora 5|5

Eage

\I A new Layer Name property has been
introduced to the electrical / copper

layer element of Foils, Cores, Flex

. Cores, RCCs and Shields

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

layer naming conventions

Mils/ Thous Target Stack Up Thickness = 60.0000 |Stack Up Thickness = 60.8600 Stack Up Thickness with Soldermask = 62.8600  [V21.05.06
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New Layer Name property for electrical / copper layers

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

Fail Properties
Maln ........... | Note | Arbuies

—General Information | | Apply |
Supplier IF'-::Iar Samples
Supplier Deseription [Fo001 Foil Properties
Description ICnpper Foil Cost W
Stock Number [100-001
Type ICnpper Lead Time Iﬂ'[l'—

alphanumeric name

—Copper
Ease Thickness Copper Coverage % IF /
Fimshed Thickness 1.4000 Graphical Colour 4
Layer Name ITop -IZ
Data Filename I
Trace Inverted I Fe e Copper R r
Finishing Applied ~ : _

45 Copyright © Polar Instruments 2022
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New Layer Name property for electrical / copper layers

Core Properties

I Motes | Attributes I

—General Information
Supplier

|POIar Samples

Supplier Description |co/o0s
Description [FR# Core Cost oo
Stock Number 400005 Tolerance  [000
Type [FRa lesdTime [o00
~Upper Copper
Base Thickness 14000 Copper Coverage % e
Finished Thickness 1.4000 Graphical Colour I
Layer Name IInner 2
Data Filename I
e e = Remove Copper o ; |
Finishing Applied r
—Dielectric
Base Thickness T Td o
Finished Thickness oo | CAF Resistance o
Dielectric Constant 200 Z Axis Expansion o
Loss Tangent IW Excess Resin IW
Resin Content % B Isolation Distance 3.0000
Tg IW Graphical Colour -
— Lower Copper
Base Thickness IW Copper Coverage % IF
=

Finished Thickness 1.4000 Graphical Colour
| Layer Name |Inner3
Data Filename |
Trace verte v He = =
Z sCiiar ey H
Finishing Applied r

Apply |
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 2022
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New Layer Name property for electrical / copper layers

3E Polar Speedstack Stack Up Builder:

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

File  Edit

View Jools Units

External Utility ~ Help

=["'xX0O ==

Liquid Photolmageable Mask
oil

4.000/0.0195

PrePreg 1080 4.200/0.0

FR4 Core

PrePreg 1651 4.200/0.0

PrePreg 1651 4.200/0.0195

FR4 Core 4.200/0.0

PrePreg 1651

4.200/0.0
PrePreg 1651 4.200/0.0195

PrePreg 3 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

- omot —
i~ ﬁ'—l e
= =

A2 277

1T gd

-
B

|Master [Mils/Thous

|Target Stack Up Thickness = 60.0000

|Stack Up Thickness = 60.8500

|Stack Up Thickness with

=62.8600

1.0000

1.4000
3.0000
1.4000

1.4000
12.0000
1.4000

1.4000
3.0000
1.4000
1.9500
1.4000
1.0000

V21.05.06

cdu il

A,

Stack Up Editor | DRC - 0 | Controlled impedance | CI Resuts |

—Stack Up Information

Note 1
Note 2
Note 3
Mote 4
Note 5
Cost

Lead Time

Atributes

here

Field | Value
Electrical Layer Count 8
Stack Up Cost 54.00
Copper Thickness 11.2000
Diglectric Thickness 49,6600
Solder Mask Thickness 2.0000
Target Stack Up Thickness 50.0000
Stack Up Thickness 60.8600
Stack Up Thickness with Soldermask ~ 62.8600
[ Selected Item Information : Foil
Field ‘ Value
Supplier Polar Samples
Supplier Description FON01
Description Copper Foil
Stock Mumber 100-001
Type Copper
Cu Base Thickness 0.7000
Cu Finished Thickness 1.4000
0
HLa‘:er Name Trg I
ata Filenames
Minimum Trace \width 29528

The Selected Item Information auto
updates as you click each material,
the Layer Name can be confirmed

Copyright

© Polar Instruments 2022
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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 T P 1 —— 1.9500

PrePreg 1651 4 200/0.0195 55520

. 1.4000
FR4 Core 4 200/0.0155 12.0000
1.4000
L 5 [Inner 5]
PrePreg 1651 4.200/0.0195 - 1 5.5520

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

48 Copyright © Polar Instruments 2022 polarinstruments.com
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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

Extemnal Utilities | Rebuild and Calculate Structures I
General |51n_|c:t|.|re Defaults | Licensing I File Locations I Goal Seeking I User I CITS Test I Colours I Miscellaneous I Hatch Defaults I

—Default Stack Up —— Display Data———————————————————————————————————————————————————————— | S S SRS e———
Wiew
= 2D Display Fields 1and 2 are reserved for Layer Numbers and Layer Types ||
20 Dlspla.ylﬁeld 3 D?spla\;— Field 4 Display Field 5 Innee e
Description LI Diglectric Constant/Loss Tangent LI Layer Name ;I
Ta - - - - - « Inner 7
. Colour
— Units

Data Filenames
Processed Thickness
& Mils/Thous ~ Microns  Millimetres " Inches Mask Thickness

Bottom

¥ Open last used file on application start up

v Display File Properties Dialog for Mew Stackups and Projects

Apply Cancel
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New Layer Name property for electrical / copper layers

2= Speedstack Report Printer
File Opticns

= 1o s 11

FEEET

sy

M FEAQQNLE Do

oD
| I

folar Samplas  FR4 Care FR4

vlar Samples  PrePreg 3080 Disleciric
'olar Samples  PrePreg 1651 Dielactric §.552

olar Samples  PrePreq 1651 Disleciric 5552

FRa

FR4 Care

bolar Samples

Dielecing
Dlalaciric

olar Samples  PraPrag 1651
folar Samplas  PraPrag 1651 5.552
vlar Samples  PrePreg 3080 2776

Inrer & 1.400
polar Samples  FR4 Care FR4 1.000
1400

1850
1400
1000

Disleciric

bolar Samples
fotar Samples
olar Sampies

PraPreg 1080 Disleciric
Capper Foll Copper
Liquid Phatolmagestie Wask  SolderMask

e Lo

folar Samples  Liguid Phomimageastle Mask  SolderMask  1.000 4000 0.0185
Polar Samples  Copoer Fail Copper 1.400

folar Samples  Prefreg 1080 Disfectric 1.850 4200 0.0185

4200

4200 0.0183
4200 0.0195
4200 0.0183

4200

0.0195

4300
4200
4200

00185
00145
0.0183

4200 00185

4200 0.0185

41000

00185

Coppar =120 =49.660 | Solder Mask

Stack Up Cost = 54.00

1 - Etige Caupled Coated Micrastrg 18 1 3 D 7850 6650 8115 100.000
) -
3 - Edge Coupled Offset Strigine 1814 4 3 £ 7250 6250 8500 100.000 1
4 - Coated Microstnp 18 L i 0 4000 30400 w000 75000

Coated Micrastnp 18 1 3 04000 3000 40400 25,000

100,280

=2.000 [Stack Up Thickness = 60.860 | Stack Up Thicknoss with Soldemmask = 62 860

75,740

01.280

75.740

Date of Revision:

Editar

[Srackniame: Masier Version: Revision | Madificaton:
| oL DOCUmEnTs:

Author:

Cepariment:

Site:

Fage:

Ciight & P styin & preserdaben ymgh S P rstumrs Ll

]
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Copper Finishing classes increased

JE Copper Coverage Based Prepreg Corrections » 3E Copper Coverage Based Prepreg Corrections *
Percentage Copper To Be Embedded in Prepreg — Percentage Copper To Be Embedded in Prepreg
(% St by Layer type {% Set by Layer type
Signal Layer % |75 Signal Layer % |75 .
User selectable plating
Mixed Layer %[is R “I5 | thicknesses under Finishing
Plane Layer LA Plane Layer %[5 Options (Copper Coverage &
Simple % methods)

" Proportional to Coverage " Proportional to Coverage

Copper Finishing 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.

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 Mame Value Selection Class 1

[cass 1 jo-7000 i 2 Rich 0.8000 s |

[Class 2 0.K0D ‘ 3 Class3 0.7000

[Class 3 10.7000 . 4 Class4 0.7000

[Class 4 J0-7000 > 5 Class5 0.0000 =

Excess Resin Test Excess Resin Test

Minimum Excess Resin % |15 Minimum Excess Resin % 15

Apply | Cancel | Lpply | Cancel |

Speedstack v21.04 and earlier Speedstack v21.05 now supports 20
supported 4 classes 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

52 Copyright © Polar Instruments 2022 polar
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Speedstack v21.04.00 (April 2021)
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All Losses plot — clearer labelling

Frequency Dependent Properties

Coated Microstrip 1B

Graph | Single Ended |

Length of Line
Trace Conductivity (S/m)

Frequency Minimum (MHz)
Frequency Maximum (GHz)
Frequency Steps
Frequency of Interest (MHz)

L [1000.0000]
TC  [5.800E+07
FMin  [500.0000

FMax  [10.0000 Set

FStep |20

Frea  [1000.0000

Calculate

- [m} X
Result Presentation
" Length of Line " lin & /m o
Causal Ex R Paints Clear Results
¥ Set Dielectric Constant (Er) from Stack Up materials Qﬁar sy
¥ SetLoss Tangent (TanD) from Stack Up materizls
Freg (Hz) Ref Er Ref TanD
H1  [1.000E-09  [4.2000 |0.0195
He | | |
H | |
H | |
REr | | |
CEr [1.000E+09 |4.0000 [0.0195

Surface Roughness Compensation
" Smooth

& Hammerstad a ...| The All Losses plot y—axis and
" Groisse e . .
- —____ | data series labelling has been

Print Settings

[v Include Loss Graph for this structure on the repd

improved. Now easier to
distinguish between Smooth

. . Conductor Loss and Conductor
Coated Microstrip 1B .
— www_polarinstruments.com /rﬁ LOSS W|th RoughneSS
= Smooth Conductor Loss | B Dielectric Loss q Smooth Anenualiunl 1 Conductor Loss with Roughness =——31 Attenuation with Roughness £
|E 055 Dudge
0+ Le Budget (dE)

E ma _-“a: oss Budget
S£ ) : ﬁ........____._______..4 40.0000 Refresh

E = e
-0 E \\ CT——— ] Picked Data Point Information
15-F g S —] ——]
20 F -‘..""""-..___ [ —————

- E T ----..“\n
25 f —...___-.--.-- ""'-—_;____-_“
30 f '--...____;--- Maxlmlse| Print Export
a5
40£
Fras
L Y Y Y Y T T 1T T | 1T 71 717 1 1T 1T 1 71 T 1T 1T 1T 1 T 717
1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Frequency - MHz
Z
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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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Speedstack v21.03.09 (March 2021)

Copyright © Polar Instruments 2022 polarinstruments.com



_— P

Speedstack 2021 - 2022 Introduction

57

New Apply Plating Colours toolbar option

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

Project : Eval Imperial.sci

File Edit View Tools Units External Utility Help

Liquid Photolmageable Mask
Copper Fail

PrePreg 1080

FR4 Core

PrePreg 3080

PrePreg 1651

PrePreg 1651

FR4 Core

PrePreg 1651

FR4 Care

PrePreg 1080
Copper Faoil

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

4.200/0.0185

4.200{0.0195

4.000/0.0195

Target Stack Up Thickness =60.0000 Stack Up Thickness = 60.8600

\Stack Up Thickness with Soldermask = 62.8600

BEedTO= xO===F8g 7777 17 el[Elsm

1.0000
1.4000
1.9500
1.4000

3.0000
1.4000

5.5520
1.4000

12.0000
1.4000

1.4000
3.0000
1.4000
1.9500
1.4000

1.0000

V21.03.09

New Apply Plating Colours
toolbar option.

Toggle between standard and
enhanced colours

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 45 6600
Solder Mask Thickness 2.0000
Target Stack Up Thickness 60.0000
Stack Up Thickness 60.8600
Stack Up Thickness with Scldermask  62.8600

Selected Item Information

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

Plated layers are determined by
checking the copper base and
finished thickness. Plated layers
are shown as a darker colour

Copyright © Polar Instruments 2022

polarinstruments.com



:-' Onean Speedstack 2021 - 2022 Introduction

New Apply Plating Colours toolbar option

1.0000 Plated Copper Layers
1.4000

During PCB fabrication drill holes commonly
have copper applied to the barrel wall by an
133:% electroplating process. This provides an
1.4000 interconnect between copper layers in the

stack up.

1.9500

27760

5.5520

This electroplating process often results in
5520 additional copper also being applied to the
1.4000 exposed copper layers where the

12.0000 mechanical drill starts / ends.
1.4000

5.5520 It is important to account for this additional
plated copper thickness when calculating the
overall stack up thickness and controlled
2.7760 impedance / insertion loss structures.
1.4000
S Speedstack has always allowed this
additional plating thickness to be applied to
the relevant copper layers. With v21.03 this
1.4000 has been enhanced further with automatic
1.0000 colour assignments to the plated and
un-plated layers

5520

1.9500
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New Apply Plating Colours toolbar option

E  Standard Colours E Apply Plating Colours

1.0000
1.0000

4000
1.4000 1.400

9500
1.9500 1.950(

4000
1.4000 :la.ﬁmgn

3.0000 ;
1.4000 T 1.4000

2.7760

5.5520

0
12.0000
1.4000
5.5520
55520
27760
1.4000

3.0000
1.4000

1.9500 3 1.9500

1.4000 a” 1.4000
1.0000 1.0000
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New Apply Plating Colours toolbar option

o= Speedstack Report Printer
File Options

o oy (L] (L) i

FE
2w

Z 1k

FPFRFEAQAQAZ OB e

A O O o o o e S

\/

'_ﬁ II:‘_'I""'

Palar Samales
Polar Samples
Palar Samales

Palar Samgles

Polar Samples
Palar Samales
Palar Samples

Polar Samples

Folar Samgples
Paolar Samgles
Falar Samgles

Palar Samales

Polar Samples
Palar Samales
Palar Samples

Ligquid Photolmageable Mask

Liguid Photolmageatie Mesk

Copper Foll
BraProg 1080

FR4 Core

PraFrog 3080
BraProg 1651
PrePreg 1651

FR4 Cora
PrePreg 1651
PraFreg 1651
FroFreg 3080

FRA4 Cone

PraFreq 1080
Copaer Fail

SoklerMask

Copgper
Dirdectic

FR4

Diedacine
Dirlectic
Diedectic

FR4

Diehectic
Diedectic
Dirtecine

FRa

Diglactnc
Copger

Solderiask

The technical report will also
show the plated and un-plated
copper layers.

00198
0.0195
a.0as

00195
0.0195
00195

0.0185

a.0as
4
0.0195

Copper Thickness = 11.200 | Diclecing
o

| Seder Mask 2000 [Stack Up Thickness = 60 86D | Stack Up Thickness wah Soldenmask = 62 860

SArCHare: M

Etige Coupled Coated Microstrip 18

Struchwe:
Image
I

3 Edge Coupled Citsat Striping 1814

]

3

0 T7ESD 665D

a1

EE

15 100000 10,000 100290

!= !mbcr]!icmslnpl! 1 ! ! !H! !H! !!H !! !H 1!!!! l! !4!

] TR0a00 10000 107 280

[Eemzme: Mester

Dt of Revisioer | Edilor

Dale:

Author:
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New Apply Plating Colours toolbar option

Two new user—definable

Configuration Options colours have been introduced
to the Speedstack
Extemal Ltilties I Rebuild and Calculate Structures I Configuration Options.

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

Plating Colours - Plated Copper - .
ﬂpphr = = Un-plated colours to suit
—Preview —Base Colour . .

existing colour schemes
Change

adopted by your organisation

Resat All |

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_B75_1GHz_1501 mlbx - ™ Clear
RCC Taconic_FR_25_10Ghz_1501 mlbx
HOWA Taconic_FR_25 27 1GHz_1901 mibx ) et Qﬂ'm
ENKO Cores Taconic_FR_26_10GHz_1901 mibx
SolderMasks Taconic_FR_27_10GHz_1501 mibx . . -
Idents Taconic_FR_28_10Ghz_1901 mibx Clear - use tis opfion
Peelables TUC_TU_662_10GHz_2001.mlbx R
Coverays TUC_TU_662_1GHz_2001 mibx table and download a
T‘AcﬂNlc Bond Py TUC L Z4T W 0l Lt a e | i bt
Advaagad Blaleeribe Blalalan F\dhESi"J’ES
FlexCores i i i Append - use this
e Filter downloadable libraries by St
frequency. The frequency of the the existing library
. . data table and when
dielectric constant (Er) / loss tangent downloading multiple
TATSUTA (TanD) material properties Lol
Filter by Freguency
4 o
=  1GHz " 20GHz
Showa Denko and Tatsuta " 5GHz (" 50GHz
have recently joined the Polar ®0E @l
H L M
Material Partner program 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:\Usersricha“DesktopMateral _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. Flease 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

HE Polar Speedstack Stack Up Builder:  Stack: ShieldExample#4 dlayerstk  Project : ShieldExample#4 4Layer.sci
Fi

le Edit View Tools Units  External Utility Help

Esd TSl XO===mrRg 7777 0Tl o0 =l

Stack Up Editor ] DRC : 3 | Controlled Impedance | CI Resuits

Stack Up Information

Field Walue

Electrical Layer Count 4

Stack Up Cost 15.00

Copper Thickness 56000

Diglectric Thickness 240000

Solder Maj

Targe S

=] 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
3.0000

FR4 Core 39886

PrePreg 1080

Shield EMI Shield Film

Mils/ Thous Target Stack Up Thickness =30.0000 |Stack Up Thickness = 29.6000 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 2022

4 200/0.0195
4.200/0.0155

4 200f0.0195

4 20070.0195
4.200/0.0195

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

3888
4 3.0000
1.4000

8.0000
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

ALl Lt

Clay Coverlay 3.500/0.0195

Core  FR4 Core 4 200/0.0195

Shield EMI Shield Film 4 200/0.0195

54088
2.0000

Y 1.4000

1.4000
Adh Adhesive 2 3.900/0.0195

Core  FR4 Core 4.200/0.0195

Example #2
Double-sided core,

adhesive and shield
above
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Shield material examples Example #3

Double-sided core

with two signal trace
; layers with shield
i

'13333 above and below

=iy trace layers

Shield EMI Shield Film 4.200/0.0195 E B Em 30000 '

1.4000

PP PrePreg 1080 4.200/0.0195

3.0000
FR4 Core 4.200/0.0195 : |
o 112353

PP PrePreg 1080 4.200/0.0195

Shield EMI Shield Film 4 200{0.0195

3808
3.0000

b .I-'-:-"".' 4000
Shield EMI Shield Film 4.200/0.0195 ' £ 0000

: 1.4000
PP PrePreg 1030 4.200/0.0195 B S i s k

3.0000
FR4 Core 4.200/0.0195 : ¥ = ooon
- 1:2333

Example #4
Double-sided core

with one signal trace
g layer with shield
Shield EMI Shield Film 4.200/0.0195 P above and below
trace layers

67 Copyright © Polar Instruments 2022 polarinstruments.com
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Material library enhancements

Speedstack 2021 — 2022 Introduction

5E Ch\Apps\Samples\Speedstack Imperial.mlbx

— O *
o %% w8
Fols | Prepregs | RCCs | Cores | Solder Masks | Ident Inks | Peelable Masks | Coverlays | Bond Ply | Adhesive | Plexible Cores | Shieids }
Supplier | Supplier Dascription | Dascription | Stock Mumber Dielectric Base Thickness | Dielectric Finished Thickne| Shield Cu Thickness Dislectric
> FaolarSamples SHIDD1 EMI Shield Film 1200-001 5 5 07 43
PolarSamples SHI002 EMI Shiald Film 1200-002 5 5 1.4 42
PolarSamples SHIO03 EMI Shiaid Film 1200-003 5 5 23 42
Polar Samples SHIO0D4 EMI Shield Film 1200-004 10 10 07 42
PolarSamples SHIO00S EMI Shisld Film 1200-005 10 10 1.4 42
Polar Samples SHI00E EMI Shisld Film 1200-006 10 10 28 42

A
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Material library enhancements

Material library Edit Shield

Review/Edit Shield dialog
Supplier Size ' /I
. o A
Supplier Description |SHHD'I]1 Note 1
Description [EMI Shield Film
StockMumber {1200-001
Type [Shield
MNote 2
Base Thickness {5.0000
Finished Thickness [5.0000
Dielectric Constant I-I.Z Note 3
Loss Tangent [0.0195
Resin Content o
Tg o
CAF Resistance o
Z Axis Expansion [
Excess Resin {0.0000 Note 5
Tolerance +-% IH]
Shield Copper Thickness |D.?D[H]
Cost o
Lead Time o
Laser Drillable -
Add | Delete | < < 1of & = =2 QK |
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Online Library enhanced to support Shield materials

Online Library
—Filter by Supplier —File Type——— [ Library Files Available : All —Bwisting Data Table — Dommload
.a. Fails Polar Shield 21 _0Zmlbx " Clear
RCCs Tatsuta_SF_PC3000_Seres_1GHz_21_02_BETAmlbx Thas |
PrePregs ' Append
Cores
SolderMasks 7 Clear - use this option
ldents Download the latest material
Peclabl i to clear data from the
anies library data from the Polar existing library data
Coverlays . . . table and download a
BondPly Online Material Library single library
AR TE FPAL S O D PN % Mheaves
// : : Append - use this
<_ New Shields file type has option to add data to
N i the existing library
- been introduced. data table and when
c downloading multiple
' CIRCUIT FOIL libraries during a
il )
—Filter by Freguency —— 1 Library Files Downloaded during this session bt
Al Palar_Shield_21_02 mibx
i~ 1GHz
Elsctro-Materials i~ 10 GHz
W
—File Access Mode
& QOnline Polar Library ( ftp:/polarinstruments .com )
" On-Premise Mode
IS:\Soﬁware\Speedstad{\MateﬂalUbrar)f_\rZD_‘l 1 Browse... |
Please MNote: 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 matenial partner for clarification or rectification.
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Export / Import Shield library to Excel

HE C:\Apps\Samples\Speedstack Imperialmibx o X
e R TBTE R e &
i j« it L1
Fols | Prepregs | RCCs | Cores | Solder Masks | Ident Inks | Peelable Masks | Coverlays | Bond Ply | Adhesive | Flexible Cores [SHsids |

Suppi [ [ Deserotan [Stocktumber | Decino Baze Tisiness | Deacirornisned Thcknel Sne Cu Tnckness | Daiecine
[ 211 Sma i 200001 5 5 o7 <2
PolsrSamples  SHI02 EM Shield Fim 120000 5 5 14 a2
FosrSampes MO0 £ Shad Fim 1200003 5 5 28 a2
PosrSampes  SHO0 £M st 1200004 10 10 01 2
Fosrsampes SO0 21 Sai Fim 1200008 ) 0 1 <2
PosrSampies  SHO0S. £M Sried Fim 1200006 10 10 28 a2

Copyright © Polar Instruments 2022

9 MicrosftExcel - o x
BED| vore | e mogelaout  Fomuas  Data  Review  View  Developer  Team )
KO e n x x| ==l v | S [ - ) ad Good | News Tm T [§) e AP g
Paste e B I U-| - H-A- | M B S <0 ;00 Conditional Format Explanat Input. Linked el [Note ‘. Insert Delete Format g Sert & Find &
4 3 Format Painter u - A erge & Center - B3~ oy 5 | 5 5% ol Check Cel xplanatory Input inked Cel lote = se e T T e sot &l &
Cipboard & Font & Algnment 5 Number & styes cells Editing
A -G £ shield 2|
) speedstack Shield Export.csv o m o=
| S < o £ G 8 W i f X M N o B a L
1 | *shield
[z 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 ZAxisExpansion ExcessResin Tolerance LaserDrillable
4 [shield_Jpolar samples sH/001 EMI Shield Film 1200-001 07 s H 42 0.0195 0 0 [ 0 0 0 10 FASE
| 5 'Shield  Polar samples sH/002 EMI Shield Film 1200002 14 B s a2 0.0195 ) ) o ) o o 10 FALSE
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Stack up editor enhancements

%E Polar Speedstack Stack Up Builder:  Stack : ShieldExample®d_4dlayerstk  Project: ShieldExample®d_d4Layer.sci

Eile Edit View Tools Units External Utility Help
E‘ M”D = T F = = wam
i = Foil =4
Core
RCC

._‘."' omol =
2o &) [
[= = om0l

’777 2
Stack Up editor enhancements:
Mon-Copper Core
Preeres Shield material options to add,
Clexble Core delete, swap, move up, move

Bondply down, symmetry and set properties

Adhesive

Soldermask

Coverlay

Ident
Peelable

Shield

43088
3.0000
- Shield EMI Shield Film 4.200/0.0195 QEBBB
1.4000

- PP PrePreg 1080 4.200/0.0195
3.0000

i

y

FR4 Core 4.200/0.0195 £ 0
1 123

- PP PrePreg 1080

- Shield EMI Shield Film
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Shield properties

i
mi

File Edit View Tools Units External Utility Help

Q=0'XO

~ omo =
&
= omo

F777 2T 6N

259 4 E

PrePreg 1080 4.200/0.0195

FR4 Core 4.200/0.0195

PP PrePreg 1080

4.200/0.0195
Shield EMI Shield Film 4.200/0.0195 i | o (| B

Shield Properties

Main | notes | Attributes |

—General Information

Finished Thickness

Data Filename

Trace Inverted
Finishing Applied

[0 —

Supplier IPalar Samples
Supplier Description ISH/ﬂ'DZ
Description |EMI Shield Film
Stock Number [1200-002
Type [shield
— Shield Copper
Ease Thickness W Copper Coverage %

Graphical Colour

i Shield Dielectric
Base Thickness
Finished Thickness
Dielectric Constant
Less Tangent
Resin Content %

Tg

Td

CAF Resistance
Z Axis Expansion
Excess Resin
Isolation Distance

Graphical Colour

1.4000
8.0000
1.4000

3.0000

------- 00

View and customise the
Shield properties. Useful
in ‘what=if’ scenarios

[ |Mils/Thous  [Target Stack Up Thickness = 30.0000

|Stack Up Thickness = 23.6000

Data Filenames [ |

Dielectric Base Thickness 5.0000

Dielectric Finished Thickness 5.0000

Dielectric Constant 42

Loss Tangent 0.0195

Resin Content ]

Tg 0

Td ]

CAF Resistance ]

Z Lxis Expansion ]

Excess Resin 0.0000 LI
[Stack Up Thickness with Soldermask = 296000  [Beta V21.0201

73 Copyright © Polar Instruments 2022

polarinstruments.com




:-' Onean Speedstack 2021 — 2022 Introduction

Controlled impedance and insertion loss calculations

%E Polar Speedstack Stack Up Builder:  Stack: ShieldExample®d_4layerstk  Project: ShieldExample®d dlayersci - [m} x
File E:: View #Ioo: Units. B(‘:erna\ L.‘l:ility Help — — ___—— . : - . Impedance and insertion
Pl = [ AN — PrsTE = ] .

sd O XO==mmicRmg 77277 427 SO E L F calculations support the
Stack Up Edrturl DRC 3 Controlled Impedance ]CIHESUI{S] / new Shield material type.

GHz

A

T

+XN S EONEL - @
Al | I<| <|’Ti|il|

Shield material region of
—_ Structure.

. . Substrate 1 Height H1 [3.0000
Shield material Substrate 1 Dielectric Er1 2000
' Subotrte 2 Height o Shield adhesive height /
In StaCk up Substrate 2 Dielectric Er2 |4 2000 . . . g
Subsirate 3 Height H3 [5.0000 | | thickness dimension and
Substrate 3 Dielectric Er3[3.5000 _ . .
= s m dielectric constant.
Upper Trace WWidth W2 |5 4000
Trace Thickness T1 |1.4000
4000
43008
_ Impedance Zo |50.46
3.0000 Target Impedance ,W
Target Tolk % 10.00
Shield EMI Shield Film 3.500/0.0180 égggg arget Tolerance
A400(
PrePreg 1080 1.4000
3.0000
FR4 Core 200/ 95 & 000
e ————— 73806
PrePreg 1080 : B
Shield EMI Shield Film
Master Mils/Thous Target Stack Up Thickness = 30.0000  |Stack Up Thickness = 29.6000 Stack Up Thickness with Soldemask = 25.6000 Beta V21.02.01
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Controlled impedance and insertion loss calculations

Frequency Dependent Properties — m} X
m— Result Presentation
Offset Stripline 1B2A Length of Line R 1000 0000) & Length of Line Chin ~m Ulres

Trace Conductivity (Sfm) TC 7

W2 s i o - 5 80080 Substrate Causal Extrapolation Reference Points Clear Results |

i i TEprers L T " |500.0000 I¥ Set Dielectric Constant (Er) from Stack Up materials et ey
Frequency Maximum (GHz)  FMax [0 0000 Set v Set Loss Tangent (TanD) from Stack Up materials . .
Freguency Steps FStep [20 Freg (Hz) — RefEr Rf{ TanD Shleld ad heS|Ve
H1  [o00E-03  [+.2000 |0.0155

R 0000000 W[ 700 T dielectric constant / loss

Calculate H2 t
Caene | o angent.
N 9
REr | |
""""""""""""""""""""""" CEr | |

—— =
=
c

Surface Roughness Compensation
" Smooth

Shield material region of € amesad o

" Groisse
StrUCtU re. " Huray — Edit...

Print Settings
IV Include Loss Graph for this structure on the report

Graph | Single Ended

— Graph Settings
Offset Stripline 1B2A Display Series
www.polarinstruments.com Al Losses j

mmm Conductor Loss = Dielectric Logs WSS Attenuation [C——— Conductor Loss with Roughness [=——2 Attenuation with Roughness

o

C ] ] Loss Budget (dB)

@ . _ .
2027 — ——— [00000 Refresh
m r . ‘—\.-"‘--. .
= * .
M Picked Data Point Informat
; 0.4+ : _-""""--\ ic ata Point Information
@ C
£ g5k \_;‘- -"""'---_;____'
& 0.8 \ --h"""'--..._
= L . e . 5
§ F \ .-‘-"'\._ Maximise | Print Export
210 S
o T
8
-
<

N
o

//

- - § Conductor loss,

1000 2000 3000 4000 5000 6000 7000 8000 9000 10000 dielectric |OSS, total
e attenuation
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Controlled impedance and insertion loss calculations

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

applications’.

- Shield EMI Shield Film 3.500/0.0180
= PrePreg 10680 4 200/0.0195

FR4 Care 4 200/0.0195

PrePreg 1080 4 200/0.0195
EMI Shield Film 4.200/0.0195
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Technical report enhancements

&% Speedstack Report Printer
File Options

Units: Mils.

mer 00 THMAER -2 ] =FEQ

B & oo
II‘DDD oD

29 60

Polar Samples.

[ [ Polar Samples  EMIShield Film  Shield
Polar Samples  PrePreg 1080 Dielestris

FR4 Core FR4

[ Polar Samples  PrePreg 1080 Dielectric
[ 1 ] PolarSamples EMIShield Film Shield

1400
5000 3500
3000 4200
1400
B.000 4700
1400
3000 £.200

5000 4200
1400

Supplier | Descripion | Type | Thickness | er | Loss Tangem| impedance D

0.0180
0.0185

0.0185

0.0185
0.0185

- 5001 ———
Stack Up Cost = 19.00

24.000 | Solder Mask Thickness = 0.000 |Stack Up Thickness = 29.600 | Stack Up Thickness with Soldermask = 29.600

w1y
3 6400

w2)
5400

0.000

50.000  10.000

evision|
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Technical report enhancements

&% Speedstack Report Printer
File Optiens

mag EL MM ER -2/ 1>kl QUL oo

Frequency Minimurn: 500 MHz TOOOE+D9 (42000 [00795 | sydace 3 Roughness (RMS) R3: 0.2 Dislectric Loss: -8.992E-02 dB/ine

Friguency Maimur: 10 GHz 1:000E+09 [3.5000  [O0180 | g 7, 4 Roughness (RMS) Ré: 0.2 Attenation: -1 685E-01 dBiline

Frequency Steps: 20 = Conductor Loss with Roughness: -1.507E-01 dBiine
Attenuation with Roughness: -2 406E-01 dB/line

|
/

? ~ ﬁzﬁh—“—ﬁ——ﬂ__
E“ \\\‘\\\ ]
"ém Q\\\\‘\
g 10 I~ \\""’--.
\ \
12 —\\

Pt snte & preematon capmn & Poar nermams L
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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
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Impedance calculation

Thank you for viewing this Speedstack 2021 — 2022
preview. If you have questions we would be delighted to
help you. Your local contact information is contained on the
following slide

Polar Logo & graphic devices are registered trade marks of Polar Instruments Ltd.
Copyright Polar Instruments Ltd (c) 2022
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For more information:
Contact Polar now: Phone

USA / Canada / Mexico

Geoffrey Hazelett (503) 356 5270
Asia / Pacific

Terence Chew +65 6873 7470
UK / Europe

Neil Chamberlain +44 23 9226 9113

Germany / Austria / Switzerland

Hermann Reischer +43 7666 20041-0

www.polarinstruments.com

Polar Logo & graphic devices are registered trade marks of Polar Instruments Ltd.
Copyright Polar Instruments Ltd (c) 2022

polarinstruments.com
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