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Introducing Speedstack 2021

Welcome to a preview of Speedstack 2021.

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

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

this presentation.

Please note: the Speedstack units have been set to Mils in the following screen grabs
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Speedstack 2021 Introduction

New Shield material

Stack : ShieldExample®4 4layerstk Project: ShieldExample#4 4layersci

83E Polar Speedstack Stack Up Builder:
Ei

le Edit View Toolz Units

Shield  EMI Shield Film
PrePreg 1080

FR4 Core

PrePreg 1080
Shield EMI Shield Film

External Utility ~ Help

Mils/Thous

BEEd TS XO === 28Eg 5775

& B
3.0000

1.4000
3.0000

1.4000
3.0000

79008

Target Stack Up Thickness =30.0000 |Stack Up Thickness = 29.6000

Stack Up Thickness with Soldermask = 29.6000 Beta V21.02.01

1T el s0= M=

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
Dielectric Thickness 24,0000
Solder Ma
Targel &9
=] 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.
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Speedstack 2021 Introduction

New Shield material

Shield  EMI Shield Film
PP PrePreg 1080

FR4 Core

PP PrePreg 1080
Shield  EMI Shield Film

4 Copyright © Polar Instruments 2021

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



P loe=

Speedstack 2021 Introduction

I I E le #1
Shield material examples e core
coverlay above trace,
e shield below

1.4000 '

8.0000
Clay Coverlay 3.500f0.0195 Y ? 23']'3

Lty

Core  FR4 Core 4 200/0.0195

Shield EMI Shield Film 4 200/0.0195

54088
2.0000

1.4000
Adh Adhesive 2 3.900/0.0195

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

sq iy trace layers

Shield EMI Shield Film 4.200/0.0195 5 = e '

4001
PP PrePreg 1080 4.200/0.0195 Lo

; 3.0000
Core  FR4 Core 4.200/0.0195 : LW = - 000
P 3 4888

B PrePreg 1080 4 200/0.0195

Shield EMI Shield Film 4 200{0.0195

3808
3.0000
1.4000

Shield EMI Shield Film 4.200/0.0195 e

- 400
PP PrePreg 1080 4.200/0.0195 ks S > 14000 k

3.0000
A PR — ' e Example #4
FR4 Core 4.200/0.0195 P Double-sided core
' with one signal trace
PP PrePreg 1080 4.200/0.0195 i = 4 layer with shield

Shield EMI Shield Film 4.200/0.0195 s above and below
trace layers
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Material library enhancements

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

Speedstack 2021 Introduction

- O *®

Supplier | Supplier Dascription | Dascription | Stock Mumber Dielectric Base Thickness | Dielectric Finished Thickne| Shield Cu Thickness Dislectric
» PolarSamples SHIDO1 EMI Shigld Film 1200-001 5 5 07 42
PolarSamples SHID02 EMI Shield Film 1200-002 5 5 14 42
PolarSamples SHIDO3 EMI Shigld Film 1200-003 5 5 28 42
Polar Samples SHIDD4 EMI Shield Film 1200-004 10 10 07 42
Polar Samples SHIDOS EMI Shield Film 1200-005 10 10 1.4 42
Polar Samples SHIDOS EMI Shield Film 1200-006 10 10 28 432

4

3

4
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Material library enhancements

Material library Edit Shield

Review/Edit Shield dialog
Supplier Size [ /I
. L y
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 |

8 Copyright © Polar Instruments 2021 polarinstruments.com
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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
n
.a. Fails Polar Shield 21 _0Zmlbx " Clear
RCCs Tatsuta_SF_PC3000_Seres_1GHz_21_02_BETAmlbx Thas |
PrePregs ' Append
Cores
SolderMasks - - :
dents Download the latest material Clear - use this option
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 TEFRAL % PO L0 TR S Adhesives
Elooclores // : : Append - use this
Errm ] < 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 2021

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
6 shield Polar samples SH/003 EMI Shield Film 1200003 28 B s a2 0.0195 ) ) o ) o o 10 FALSE
- | 7 shield Polar samples sH/004 EMI Shield Film 1200-004 0.7 10 10 22 0.0195 o o o o 0 0 10 FALSE
| & shield Polar samples SH/005 EMI Shield Film 1200005 14 10 10 a2 0.0195 ) ) o ) o o 10 FALSE
« 9 shield Polarsamples SH/006 EMI Shield Film 1200006 28 1 ) 42 0.0195 0 0 [ 0 0 0 10 FASE
[10]
= 1]
2
[13]
1
[
[16]
17
B
1
[20]
[z
n
[=]
2
[2]
[2s]
27
B
[29]
30
[=]
)
[33] U
3
sl -
M4+ ¥ Speedstack_Shield_Export ¥ Ml [ 0|

]
EE@ o o
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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

FR4 Core 4.200/0.0195 £ 0
1 123

y

- PP PrePreg 1080 4.200/0.0195

- Shield EMI Shield Film 4.200/0.0195
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Shield properties

i
mi
]

mple#d_dlayerstk Project: ShieldExample#4_4layer.sci — O s View and Customise the
File Edit View Toels Units External Utility Help Shield properties. Useful

Exd 0

=['IXO == 2% &=

Shield Properties

F777 2T 6N

S E 4B

in ‘what-if’ scenarios

o

Main | notes | Attributes |

—General Information

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 %

Data Filename

ID.DD
Finished Thickness |1.4[H]'D Graphical Colour _
z s

Trace Inverted
Finishing Applied

i Shield Dielectric

I

r

r
Basc Thickness [Foom Td o
Finished Thickness [foom CAF Resistance o
Dielectric Constant W Z Axis Expansion ICC—
Less Tangent IW Excess Resin |
Resin Content % IT Isolation Distance IW
Tg ICC— Graphical Colour I—

Data Filenames [ |
Dielectric Base Thickness 5.0000
. Dielectric Finished Thickness 5.0000
4.200/0.0 .
. Dielectric Constant 42
1.4000 Loss Tangent 0.0185
4.200/0.0195 EEBBE Resin Content 0
- Tg 0
PrePreg 1080 4.200/0.0195 o | s 13.0000 Té 0
- CAF Resistance ]
Shield EMI Shield Film 4.200/0.0195 i | o : EBBB Z 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 vl

12 Copyright © Polar Instruments 2021 polarinstruments.com
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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
in A IR S : i
sd O XO==mmicRmg 77277 427 =0 & 0 EHoE calculations support the
Stk Up Edtr| DRC 3 Contoled Inpedance |l Rests | / new Shield material type.
GHz
=
7

+XN S EONEL - @
Al | I<| <|’Ti|il|

Shield material region of
—_ Structure.

Substrate 1 Height

Shield material Substrate 1 Dielectric

i Suboiste 2 Heit Shield adhesive height /
In StaCk u p Substrate 2 Dielectric . . . g
Sibstsie 3 Hagh thickness dimension and
Substrate 3 Dielectric g g
e dielectric constant.
Upper Trace Width
Trace Thickness
4000
43008
) Impedance Zo 5046
3.0000 Target Impedance ,W
Target Tol % 10.00
Shield EMI Shield Film 3.500/0.018 égggg arget Tolerance
A400(
PP PrePreg 1080 1.4000
3.0000
;_ Core  FR4 Core 50000
_ 59080
PP PrePreg 1080
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— p——— n Result Presentation
Offset Stripline 1B2A ength of Line 1000.0000 & Length of Line Chin ~m Ulres
Trace Conductivity (S/m) TC 7
w2 s i o - 5 B00E+J Substrate Causal Extrapolation Reference Points Clear Results |
i i requency Minimum (MHz) " |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 ,2[;7 H1 |1_DT3I-DBS+([}F;2) |_ MiefEr |:.:I;{<Saf5TanD Shield adhesive
Freauency oflrest (V) Frea  [1o000000 _ 1200 IS dielectric constant / loss

Calculate tangent_
"""""""""""""""""""""" - CEr | | |
Surface Roughness Compensation
) ) . " Smooth
Shield material region of g g .
StrUCtU re. " Huray — M
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

C ] ] Loss Budget (dB)

I . ———— [0.0000 _Refresh |
’ e S . . Picked Data Point Information

=
i
I

=
=

//
/

Maximise | Print Export

/

All Losses with Roughness - dB/line
s
P
TT

o

//

E I I | I | 111 1 1 111 1 1 11 I | I I | 1111 111 1 1 I- 1| 1 1 § CondUCtor IOSS,

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’.

15888

3.0000

EMI Shield Film 3.500/0.0180 : i
) 1.4000

PrePreg 1060 4 200/0.0195
3.0000

] Core FR4 Core 4 200/0.0195 % RHBB

PrePreg 1080 4 200/0.0195

EMI Shield Film 4.200/0.0195
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Technical report enhancements

&% Speedstack Report Printer
File Options

v w0 R

B2 e

FPRFEAQQUI DB

Polar Samples
Polar Samples

Bolar Samples

PrePreg 1080
FR4 Core

PrePreg 1080

Display Page [f -

Supier | Descripton | Type | Thickness | er | Loss Tangem| impedance 1D

1400
Shield 5000 3500 0.0180
Dieleetrie 3000 4200 0.0185
1400 1)
FR4 8000 4200 0.0185
1400
Diglectric 3000 4200 0.0195
Shield 5000 4200 0.0185

1400

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

3 6400 5400 0.000 50000 10.000 50.460

StackName: Master

Version:

Ravision Date of Revision:

Edror

Date:

Author:

Depanment

Sita:

Dacaments:

Page

X

Coprght &

Copyright © Polar Instruments 2021
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Technical report enhancements

&% Speedstack Report Printer
File Optiens

g [E TN ES -2 1ok =FHEQQU 0ol

D Surface 2 Roughness (RMS) R2: 0
y Mini 1—— Surface 3 Roughness (RMS) R3: 0.2 :
Freq ¥ 210 GHz - — Surface 4 Roughness (RMS) R4: 0.2 Atten BN 1 dBlline
Frequency Steps: 20 Condustor Loss with Roughness; -1 507E-D1 dBlline
Attanuation with Roughness: -2 406E-01 dB/line

|
/

' = -
E \\ —— ]
086 \\ — T —
ném Q\\\\‘\
g 10 e~ \\'--..
\ \
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

polar
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Impedance calculation

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

Polar Logo & graphic devices are registered trade marks of Polar Instruments Ltd.
Copyright Polar Instruments Ltd (c) 2021

polarinstruments.com



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) 2021

polarinstruments.com
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