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A brief note before you see the major enhancements in Speedstack
Si 2018.

Speedstack 2018 Introduction

The application and licensing changes beneath the surface are
significant, and if you are an existing customer — please note that all
Speedstack Si and Speedstack PCB users in an organisation will
need to simultaneously upgrade in order to use the 2018 license.

Importantly, as Speedstack allows comprehensive bidirectional
copy and paste into SI8000m / Si9000e and CGen it is important
that all products are updated to the 2018 editions at the same time.
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1y Speedstack 2018 Introduction

Speedstack has always provided a “container” for all the impedance
control information; however, until 2018 edition the Speedstack Si
bundle has only supported lossless information within Speedstack.

Speedstack Si 2018 adds significant insertion loss capability into
the “Speedstack” side of the bundle.

The following slides offer you a glimpse into the 2018 edition:
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Speedstack 2018 Introduction

Speedstack v18.05 (May 2018)
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Speedstack 2018 Introduction

Cannonball-Huray Surface Roughness Method

Surface Roughness Compensation
" Smooth

" Hammerstad :
" Groisse :li B
* Huray - ||

The Cannonball-Huray method has 7
been added to Surface Roughness
Compensation options. This requires

the entry of Matte and Drum side Rz
values

5 Copyright © Polar Instruments 2018

 Surfoce Roughness Compensation -ty 1N ) Cl
Ratio of Areas |1 0000 Apply |
Effective Ball Radius (um) 0.2240 |
Cancel
Area of Ball Count (sg um) |1,8G€0
Number of Balls in Area |14

Enable Cannonball-Huray v

Cannonball-Huray Model

— Matte-Side Roughness

Rz Matte (um) |4A4430 =

- Calculate |
|
— Drum-Side Roughness
Rz Drum (pm) |3.D480 = I

Courtesy of Bert Simonovich, Lamsim Enterprises Inc ~ Application Note

polarinstruments.com




I. OuSan Speedstack 2018 Introduction

Cannonball-Huray Surface Roughness Method
The Cannonball-Huray method has

[E Polar 5i9000 PCB Transmission Line Field Solver - [C:\Program Files\Polar\Sig000\Untitled.5i9] [C:\Program Files\Polar\Si9000\Untitled.SIP] also been introduced to the Si9000e.
File Edit Configuration Help The bl'directlonal COpy/ paste

o] 8| =|oofog| paslead || evlene==EE| B 25| BB FEIFE| B8 LS| o2 B|$¥| interface between Speedstack and
- Freq -y Distributi

Si9000e allows for the quick transfer

L Length of Line LL Im = Logarithmic @ Linear
— ‘= Edge-Coupled Coated Microstrip 1B Tiace Conductivity [5/m) TC [ 5a0E+07 _SLI Result P Of structure parameters between
Surface Microstip l Lass Tangent TanD Iw — GoaISeekI ’76‘ Length of Line  din © dm pI‘Od UCtS - the new Can non ba"'H u I'ay
Tl _1;?' - Rise T (] L T Etondod Substale Dota parameters are now supported
- - p I— onstant Er / Tan
E g I ) - R 500.000 @ Causally Extrapalate Er / TanD Edt. T |

Surface Microstrip
2B

Frequency Maximum [GHz]  Fhax I 10.000 Set.. | " Multiple Er / TanD Edit | il

Frequency Steps FSteps 20 c h C
I —
Fiatio of &reas / 1.0000 Apply |

UL
[ Auto Calc —

.
E Surface Roughness Compensation - Huray

Coated Micraztrip
T8 Effective Ball Fradius jum] [ ozn
Graph | Odd Mode | Even Mode | SPICE RLGC| 4 Port 5-Parameters - Graph | 4 Port 5-Par. = Cancel |
Avrea of Ball Count [sq pm) I 1.8060
Edge-Couple | Number of Balls in Area 14 = J—
by Namg 11 - Smoother  Rougher
[Coated Microst... |mmmm Conductor Loss BB Dielectric Loss EEEEEE Attenua
0
® E Fa-.__!
g5 — 1‘""""“—-.._____
Dual Coated o 1.0-E = P .
Microstrip 18 t.’ E _—-""""'“--...__‘
B -1.5F = I
[ — H E \
c =
— |
(= =
3 = -
Fred - [Dual o 2.5 E
Coated Microst... £ 30E
i 35 E — Matte-Side Roughness 4
© -3,
E @ E Rz Matte (um) 14430
S40E£
Embedded = E
Microstrip 1814 <45+
5.0 : I | I I I | I I | 1 1
E 1000 2000 3000 4000 - Drumn-Side Roughness
Rz Dirum [pm
Embedded [ I 3.0480
Microstrip 1828
- Lossless Calculation L Frequency Depen
41l Shuctures l Courtesy of Bert Simonavich, Lamsim Enterprises Inc Application Mote
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Speedstack 2018 Introduction

Online Material Library Enhancements

o 60 o & @B FTE %% e 4

Fols  Prepregs |Ho:s | Cores | Solder Masks | Idert Inks | Peslable Masks | Coverays | Bond Ply | Adhesive | Flexible Cores |
Supplier | Suppiier Deserption | Description | stock Mumber | Diglectric Base Thickness | Dislectric Finished Thickne| Dielectric Constant Resin Content | 7

» ITEQ IT-958G-1037-2mi PraPrag 1037 IT-958G-1037-01 2 2 2.99 73 17
ITEQ IT-958G-1037-2.2mi PraPrag 1037 IT-958G-103742 2.2 22
ITEQ IT-958G-106-2mi PraPrag 106 IT-858G-106-01 2 2
ITEQ IT-958G-105-2.3mi PraPrag 106 IT-958G-106-02 23 23 .
ITEQ IT-958G-1067-2.6mi PraPrag 1067 IT-858G-1067-11 2.5 25 New ITEQ core and prepreg materials
meQ IT-958G-1067-2.9mi PrePreg 1067 IT-958G-106702 2.9 239 have been added to the Online L|brary
ITEQ IT-958G-1075-2. 8mmi PraPrag 1078 IT-958G-1078-01 2.8 28
ITEQ IT-958G-1078-3. 1mi PraPrag 1078 IT-858G-107802 3.1 3.1
ITEQ IT-958G-1075-3.4mi PraPrag 1078 IT-958G-10T803 3.4 3.4 3 55 17
ITEQ IT-958G-1078-3.Frmi PraPrag 1078 IT-958G-107804 3.7 37 70 17
ITEQ IT-958G-1080-2.8mi PraPrag 1080 IT-958G-1080-01 2.8 2.8 62 17
ITEQ IT-958G-1 - p— E =] V -
ITEQ IT-968G-1 Online lerary -y - A — -
ITEQ Tas8G-10 | .. . L . ; } i o _
. —— Filter by Supplier FIIE, Type Library Files Available : ITEQ Existing Data Table Download
ITEQ IT-958G-1 - - Fails EES-H-]&“"'F:TM * Clear
TEQ IT-958G-2 1S OIa lmig_ - ITEQ_IT_140TC mitxc € Append M
ITEQ IT-858G-2 Cores ITEG_IT_150 mibx
ITEQ IT-958G-2 SolderMasks ITEQ_IT_150G mibx
=) e e

anles .M

TEa ARiice i Coverays ITEQ_IT_958G mibx
ITEQ IT-858G-33 |E BondPly ITEQ_IT_568 mibx
ITEQ IT-958G-2 Adhesives
ITEQ IT-a58G-21 FlexCores
ITEQ IT-958G-2

*

@ LG Chem
‘|
Click on a material row to edit it )
7 Copyright © Polar Instruments 2018 p0|arinstruments com
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Speedstack 2018 Introduction

Speedstack — Technical Report enhancements

C\Program Files\Polar Imperial sci Units: Mils : %I.=-
Edge Coupled Coated Microstrip 1B
Causal Points Surface Roughness Compensation: Huray

Length of Line: 4000 Freq (Hz} RefEr Ref TanD Ratio of Areas: 1 Frequency of Interest 1000 MHz

Trace Conductivity: 58E+07 Sim Hi 1.000E+09 [4.2000 0.0185 Effective Ball Radius: 0.224 um Conductor Loss: -3.041E-01 dB/line

Frequency Minimum: 500 MHz :g Area of Ball Count: 1,806 sq pm Dielectric Loss: -2 BASE-01 dB/line

Frequency Maximum: 10 GHz Ha Number of Balls In Area: 14 Altenuation: -5.931E-01 dBlline

F Sleps: 20 REr Mate-Side Roughness (Rz Matle): 4.443 um Conductor Loss with Roughness: -3.455E-01 dBlline

CEr 1.000E+08 [4.0000 0.0195 Drum-Side Roughness (Rz Drum): 3.048 um Alttenuation with Roughness: -6.344E-01 dB/line

|m——Conductor Loss s Dielecinic Loss m——

Altenuation ===== Conductor Loss with Roughness

e= Aftenuation with Roughness \

7

05

_

Y
10 1 .

Ui

‘\

g

The Cannonball-Huray Matte and Drum side Rz
values will be added if the ‘Enable Cannonball-

L]
€45 e — ) .
T ~——_ ~—— Huray’ checkbox is selected
L C
£.20L \_.
@ C
£ 251 ! ~—
- 51 ~—]
g \
§ 30-L ——
2 a5 1] - \\
40
45+
504+ !
y - Y S S S Ll L T — T e TS S L R — FE— TS S — L
1000 2000 3000 4000 S000 6000 7000 8000 9000 10000
Frequency - MHz
StackName: Version: Revision: | Modification: Date of Revision: | Editor
Diate: Assaciated Documents:
Authar F;"g?
Department:
Site:
Copyrigne &

wiew polar pavuants.com
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Speedstack — Technical Report enhancements
= Select Stack Table Columns | = B In addition to the graphical stack

up image, copper layer types can
Selected Columns Available Columns been determined by a new
| Copper Layer Type . | Stock Number o) selectable column ——
uppler Min Trace Width =
Supplier Description Copper Coverage
Description = | Base Thickness parial 5ol Units: Mils
Type Finish Thickness E
Frocessed Thickness Up | Isolation Distance
Erul 1|§o||atinn Distance (Summed) Copper Layer Supplier
or Dlerance Type Supplier Description Description
Impedance D Down | Resin Content |
Tg Folar Samples  SMOOA Liguid Photolmageabla Mask
Delete | d_ A A | signal Polar Samples  FO/01 Copper Foil
lﬂks-ll;h'llminss I Folar Samples  PPAOA PraPreg 1080
Clear All ask_CHNEss .
Folar Samples  COM005 FR4 Care
ok | Cancel | Plane
_ _ N Folar Samples  PRAO02 PraPrag 3080
— Polar Samples  PPA04 PraPrag 1651
| Folar Samples  PRAOO4 PrePreg 1651
4 @ Slgnal
—_ Folar Samples  COM020 FR4 Care
5 w Signal
Folar Samples  PPO04 PrePreg 1651
Folar Samples  PP/A04 PrePreg 1651
Folar Samples  PPAOZ PrePreg 3080
G Plane
Polar Samples  COMN05 FR4 Core
7 Signal
Folar Samples  PPAOA PrePreg 1080
g Signal Folar Samples  FO/001 Coppar Foil
b Folar Samples  SMOOA Liguid Photolmageabla Mask
Copper Thickness = 9,800 | Dielectric Thickness = 49.660 | Solder Mask Thickr

9 Copyright © Polar Instruments 2018 polari nstruments.com
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Speedstack 2018 Introduction

Speedstack — Technical Report enhancements

=S5 —— )
Select Controlled I Table Col . .@m
Wi Select Con g AUSS GU e ==

Selected Columns Lyrailable Columns
Impedance D < | Broadside Znd Layer
Structure Image Trace Pitch (S1+W1)
Structure Mame e Lower Ground Strip Width (G1)
Impedance Signal Layer | Upper Ground Strip Width (G2) i
Ref. Plane 1in Layer Trace Cffset (01) !\|€W ssl?(?table Ir.npedance ta(t,JIe
Ref. Plane 2in Layer Up | Ground Strip Separation (D1) Error %’ field. Print the Error %
Lower Trace Width (W1) Substrate 1 Height (H1) between the Target and Calculated
Upper Trace Width (W2) Substrate 2 Height (HZ) 9
Trace Separation (51) 4T | Substrate 3 Height (H3) Impedance
Target Impedance Substrate 4 Height (H4)
Tol (+/- %) Delete | Substrate 1 Dielectric (Er1)

Substrate 2 Dielectric (ErZ)

Substrate 3 Dielectric (Er3)

Bt Substrate 4 Dielectric (Erd)
Lowear | Upper
OK | Ref. Trace | Trace Trace
Plana 2 | Width | Width | Separation Targeat Tol {+/- [ Calcu
[[n} Image Structure Name | in Layer | In Layer | (W1) | {W2) {31} Impadance %) Impedan Error %
3 0  BE00 7500 8115 100,000 10,000 100,350 0.3

=
"

K] E Edge Coupled Offset Stripline 1814

Coated Microstrip 18 ]

Coated Microstnp 1B

G

0

7250

4.500

6.250

3.500

0.600

15.000

10.000

8500 100000 10,000 107,280 1.3

0.000 5000 10,000 75.87 1.2

10 Copyright © Polar Instruments 2018
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Speedstack 2018 Introduction

Speedstack v18.03 (March 2018)
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Speedstack — Frequency Dependent Loss Calculations

5E Polar Speedstack Stack Up Builder: ~ Stack : Eval Imperial.stk  Project : Eval Imperial:sci

In order to calculate frequency
dependent loss it is necessary to
know the following critical information
regarding the transmission line
structure:

File Edit View Tools Units Exernal Utilty Help

Eed 0=l XO=S="8g 777

Stack Up Editor | DAC: 0 Cortroled Impedance | cl Fesuits |
XS EAEL —w@e
Al | 1| < (20f4 >l

a.Material properties including
_— dielectric constant and loss tangent
b.Conductor properties such as trace
ST g : : conductivity and surface roughness
- - c.Frequency range that the
transmission line structure will
operate

PrePreg 1080

7 Substrsts 1 Height
FR4 Core 4. -000 Substrate 1 Dielectric

' Lower Trace Wicth
PrePreg 3080 4 i £ Upper Trace Width
ProProg 1651 ; ! Trace Thickness
Coating Above Substrate
PrePreg 1651 i [SSUCHEEUCIERI SIS TV UV UUT U UV SR T S L A Coating Above Trace
Costing Disleciric

Once this information has been

e - 7 , i gathered it is possible to run a
Impedance 0 |7/5.87 o . . .

T t ———————————————————— Target mosdnce - detailed analysis of the transmission
rePrec Target Tolerance % 10.00 .
i I — line structure for both controlled
_ impedance and insertion loss
PrePreg 1080
Copper Fail
Liquid Photolmageable Mask

Mis/Thous | Target Stack Up Thickness = 60.0000  |Stack Up Thickness = 59.4600 \Stack Up Thickness with Soldemmask = 61.4600 |V : 18.03.28152

12 Copyright © Polar Instruments 2018 polarinstruments.com
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Speedstack — Frequency Dependent Loss Calculations

Stack Up Edtor | DRC : 0 Controlled Impedance | I Resuts | £

ach structure that has been added
- H 1|+'r — _ - GHZ

+xx¢ﬁdg_ﬁ=”iﬁwﬂn J/ to the stack up now has a set of

All | |<| < |2 of 4 >| >|| —_ Frequency Dependent Properties that

are accessible using this new icon.

Coated Microstrip 1B

Selecting this icon will load the
following dialog.

Substrate 1 Height H1 |6.3500
Substrate 1 Dielectric Er1 |4.2000
Lower Trace \idth Wi[a5000
Upper Trace Width W2 W
Trace Thickness T1 10.7000
Coating Above Substrate C1 |1.0000
Coating Above Trace C2 |1.0000
Coating Dielectric CEFIW
Impedance Zo IW
Target Impedance 75.00
Target Tolerance % IW

13 Copyright © Polar Instruments 2018 polarinstruments_com
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Result presentation,
show plot and table of

Speedstack 2018 Introduction

; N\
[ Frequency Dependent Properties - BETA resu Its n prefe rred u nItS I\\ |£|E|éj
N -
. Coated Microstrip 1B Length of Line L [rooo.0000 Ff{‘ L:n:th of Ifir:e C Jin & Im 4”"’56
StrUCtu re im age Of EecelzadeniC) e 5.800E-07 Substrate Causal Extrapolation Reference Points
the Current selec;ted Freauency Mlﬂlf\um[MHZJ Fiti 500.0000 Iv¥ Set Er values from Stack Up materials w
________________________________________________________ Frequency Maximum (GHz) 10.0000 M Freq (Hz) Ref Er Ref TanD
StrUCtU re 0 QS Ey ST e Frequency Steps FStg lzni H1 |1_DDDE+D5 |;_2::: |D_D1":I
reguency nteres 4 H2 . -
Freasencyciimrest((52) 7/ [iooo0000 o | : Dielectric constant and
Calculate - 0
_ Caluze | He | loss tangent properties
e ! ! for each substrate
CEr  [1.000E+09 |4.0000

polarinstruments.com

User-specifiable
frequency range.

Single Ended

[0.01 5‘-5|

Surface Roughness Compensation

dielectric / region

' Smooth

* Hammerstad
" Groisse

" Huray

et

Edit...

Print Settings
I¥ Include Loss Graph for this structure

Surface roughness
compensation model.
Hammerstad, Groisse
and Huray methods
supported

-40.0000 Refresh

ooy

Paint Information

Frequency (MHz) : 10000.000
Attenuation with Roughness (dB) : -

ME"W” |

AN

Graph Setti
Coated Microstrip 1B DispplaySer
www._polarinstruments.com [All Losses |
s Conductor Loss EEmmm Dielectric Loss EEEEEEE Attenuation [———2 Conductor Loss with Roughness [E===2 Attenuation with Roughness
Fl Loss Budget
é ;h_.. Loss Budg
E E ~] : _—-‘\‘
% 0 : ] Picked Data
é\' % ‘\\E """"h-...____""-u\ 48.315
It is informative to plot loss vs - e —
) // o _--""‘"--...""'--..._____-___ Maxlmlse|
frequency rather than just / ———]
‘.\__
present a table of results. / T ——
In this case the conductor and
dielectric IOSSeS are ShoWn as | | | | | | | | | | | | | | | | | | | | 1 | | | | | | | | | | | | |
H 0 3000 4000 5000 6000 7000 8000 9000 10000
sgparate data series together Fraguency - Mz
with total attenuation

The plot is interactive.
It is possible to select
data points and drill
down to the underlying
loss data

polar




Iill-l-

Speedstack 2018 Introduction

15

Frequency Dependent Properties - BETA

P

Coated Microstrip 1B

Frequ

Length of Line
Trace Conductivity (S/m) TC
Frequency Minimum (MHz)
Frequency Maximum (GHz)

ency Steps

Freguency of Interest (MHz)

It is possible to specify a
‘Frequency of Interest’ as some
insertion loss requirements /
loss budget specifications are for
a given frequency. In this case

4000MHz (4GHz)

LI

1000.0000
5.800E+07

FMin |5ﬂ-umuﬂ
FMax |1D.1}DD'D Set..

Result P
’7(" Length of Line  lin & Im

‘ Close |

—Substrate Causal Ex Iati

[V Set Er values from Stack Up materials
| Freqg (Hz)

Ref Points
Clear Resulksl

FStep Izﬂ

Freq

I-iﬂll}D.[H}DD
Calculate |

REr I

Ref Er Ref TanD
H1  [1.000E-09 |4.2000 |o.0195
o2 | I
H | I
i | I
I [
CEr [ToooE-os ||

—Surface Roughness Comp)
" Smooth

' Hammerstad

" Groisse

" Huray

Frequency dependent results
shown as a data table

Print Settings
¥ Include Loss Graph fo

r this str; eport

tab

le

result is highlighted in the data

Frequency :;nepaeldance :mg:s:::e :':I-I:ge:':undcee Inductance Resistance Capacitance | Conductance gl;;th E::sdudor Diesl:ctric Attenuation EL::;sdchrttzr mrtel:uamn y::_
Hz Ohms Ohms Ohms H/m Ohms/m F/m S/m m dB/m dB/m dB/m Roughness Roughness Vel
dB/m dB/m m/s

4M7ED7 3.750E+01 4.510E-03 -5.432E+00

1.000E+09 7.656E+01 -2.997E-03 7.656E+01 4.683E07 5.312E+D01 7.988E-11 5.023E03 2.050E-06 -3.013E+00  [-3.000E+00 |6.013E+00 |-5.795E+00 |-8.796E+00 |16
1.500E+09 TEE1E+D1 1.237E-01 7.661E+01 4 667E07 6.525E+01 7.8952E-11 1.354E02 1.706E-06 -3699E+00 |-4504E-00 |-8.202E+00 |-7.208E+00 |-1.071E+D1 1.6
2.000E-09 7.6ee4E+I 2159201 T.HE4E-D1 4 BBEE-DT 7.285E+01 7.526E-11 1.805E-02 1.478E-06 -4.111E+00 -6.008E+00 <101 2E+01 -8.064E+00 -1.407E+01 1.6¢
2.500E+09 7.668E+01 2714EM 7.668E+01 4 650E-07 BA0E+D 7.506E-11 2.257E02 1.322E06 -4587E+00 |-7515E+00 |-1.210E+01 -5.034E+00  |-1.655E+01 1.6
3.000E+09 TET2E+D1 3101EM 76728401 4 645E-07 8.865E+01 7.830E-11 2.708E02 1.207E06 -5.018E+00  |-5.024E-00  |-1.404E+D1 -9.906E+00  |-1.893E+01 1.6¢
3.500E-09 T.H76E+D1 3.403EM 7.676E+01 4 64207 5.568E+01 7.876E-11 3.160E-02 1117E06 -5413E+00  [-1.053E+01 -1.595E+01 -1.071E+ -2124E+01 1.6¢
4 DDDE+09 7.680E+01 3.648E-01 7680E=01 4 BISEO7 1.022E+02 7.8B4E-11 3611E02 1.045E-06 -5.780E+00 -1.204E+01 -1.782E+01 -1.145E+01 -2 345E+01 1.6¢
4 500E-09 7.633E+01 3.852E-M 7.683E01 4.636E07 1.084E+02 VK&‘HEJ 1 4.063E02 5.851E07 6.125E+00  |-1.356E+01 -1.968E+01 -1.215E+1 -2.570E+01 168
5.000E+09 7.636E+01 4.025E-0 7.686E+01 4 634E07 1.142E+02 \\1 4 515602 §.346E07 6451E+00  |-1.507E+01 -2.152E+01 -1.280E+D1 -2.787E+1 168
5.500E+09 7.638E+01 417560 7.689E+01 4.633E07 1.197E+02 \:i.ﬂﬁﬁE—ﬂZ B911E07 6£.761E+00  |-1.658E+D1 -2.334E+M -1.343E+1 -3.001E+D1 1.6¢
6.000E+09 TEIELD 4.306E-0 TE91ED1 463107 1.250E+02 i NGE-02 3532607 -7.057E+00  [-1.810E+01 -2.515E+01 -1.402E+1 -3.212E+01 1.6¢
6.500E+09 7.693E+01 4.422EM 7693601 4 630E-07 1.30 BE1E+01 -2.695E+01 -1.459E+1 -3421E+1 1.6¢
7 I 7 nnnic .o T oocC.nd A R3CcC nd T oooCc.nd A CWoC N7 124 The ‘Frequency of Interest, 17C.01 3 074AC .M 1 R14C.0A 2 Cc¥TC.0A 1:

2|
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Speedstack 2018 Introduction

Frequency Dependent Properties - BETA

Coated Microstrip 1B

Length of Line

Freguency Steps

Trace Conductivity (S/m)
Frequency Minimum (MHz)
Frequency Maximum (GHz)

Freguency of Interest (MHz)

= | E e
i Result Presentation
1000.0000 ® e e c Jin & Im Close
TC  [5BO00E07
§ 5.800E-0 Substrate Causal Extrapolation Reference Points
FMin  [500.0000 Clear Results
Iv¥ Set Er values from Stack Up materials
FMax [10.0000 Set... Freg (Hz) Ref Er Ref TanD
Fsep [0 H1  [1oo0E-08  [42000 |0.0195
Frea  [4pD0.00DD H2 [ |
Calculate e | | |
N | |
REr | [ [
CEr  [1.000E+09 |4.0000 [0.0135

Surface Roughness Compens3
" Smooth

* Hammerstad

" Groisse

" Huray

Print Settings
¥ Include Loss Graph for thi

A loss budget specification can
be entered here. A loss budget
line will then plot on the graph
so losses that exceed the
budget are easily identifiable

Coated Microstrip 1B
www._polarinstruments.com
l:I— E;:SdLécutgrglgtoss e Dielectric Loss M Attenuation CT——— Conductor Loss with Roughness = Th|S p|0t ShOWS that the
R S — loss budget is exceeded oos Lot 8
T s —~—uy by the total attenuation [0 _Refesh |
%-10 ; . : o o (Cyan) beyond 8000Mh2 Picked Data Point Information
2 15-F - ' —1 (8GHz
c 20 E _—-\\"‘" — ( )
o = . e —-—-..“____-
g 25E — y
% -30 ; --...___\\\ ZH Maximise| Print Export
8 35-F
2 / ~
S w0f— : ) —
LOSSbUdget I I I I L1 [ L1 [ L1 L1
2000 3000 4000 5000 6000 7000 8000 9000 10000
Frequency - MHz
A
16 Copyright © Polar Instruments 2018
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Speedstack 2018 Introduction

Speedstack — Material and Surface Roughness properties

Substrate Causal Extrapolation Reference Points
[ Set Er values from Stack Up materials

Freg (Hz) Ref Er Ref TanD
H1  |1.000E+09 |4.2000 0.0195
= | |
| | |
= | |
REr | | |
CEr  [1.000E+09  [4.0000 |0.0195

J\

Surface Roughness Compensation
" Smooth

" Hammerstad -
" Groisse :li QEM'"
i+ HIJFE']." _— Edit...

Surface Roughness Compensation - Huray - BETA @

In order to accurately calculate Dielectric
Loss it is important to understand the
material / substrate properties.

These substrate properties including
dielectric constant (Er) and loss tangent
(TanD) are specified here for each
structure substrate region.

Speedstack causally extrapolates Er and
TanD over the specified frequency range
using the Svensson-Djordjevic method,
hence the ability to specify the
extrapolation reference points for each
substrate region. The reference point data
is usually available from the material
supplier data sheet.

Ratio of Areas Apply I
Effective Ball Radius (um) 10_7500

. | Area of Ball Count (sq um) 32.0000

i N
’Iw Number of Balls in Area |32

Images by courtesy of Circuit Foil Luxembourg

~

In order to accurately calculate Conductor Loss it is
necessary to specify the surface roughness
parameters.

Speedstack supports three different roughness models:
Hammerstad, Groisse and Huray. In this example the
Huray method is used, the dialog prompts for the
required roughness parameters.

17 Copyright © Polar Instruments 2018
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losses shown for a

[ Frequency Dependent Properties - BETA 4000m|| Ilne (4 InCh) * '\\ = | B
. . X N Result Presentation
Edge Coupled Coated Microstrip 1B Fenohioiine B & Length of Line O fin £ Im Ehes
I Trace Cenductivity (S/m) TC 5 B00E+07 e z e e =
ubstrate Causa trapolation ference Points
An examp e Of a Frequency Minimum (MHz)  FMin  [5p0.0000 v Clear Results
- . . v Set Er values from Stack Up materials
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II. OuSan Speedstack 2018 Introduction

Speedstack — Contacting Polar for support

Executable : C\Frogram Files (x86)\FolariSpeedstackiSpeedstack.exe v13.03.28152
License Information : FLEXIm Full License

Registered to : Polar

Folarcare Contract : MG_Surface_2018

Folarcare Active - Yes

FPSecDLL Yersion : 1512

Your Polarcare contract
number and status are now

visible in the Help about
screen.

s eler Speedstack

Engineering Team:

Richard Aftrill, Ralph Bryce, Faul Carre, Keith Dumuont, John Lee,

www.polarinstruments.com  Copyright 2003 - 2018 Polar Instruments Ltd. All rights reserved,  Hicense Info | Close
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Speedstack — Technical Report enhancements

= Speed
File Options

v o |

A
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Speedstack — Technical Report enhancements

File Options

me NN ER - “ZFPRFPEAQQE DmEB

C:\Program Files\Polar\Speedstack\Samples|Eval Imperial stk Units: Mils

Trace Conauctyity: 5,5€ A | [1.000E+09 14:200 195 [ Surface 2 Roughness (RMS) R2: 0.2
"F'"PT_‘,':"T%: o 500 Wz E ey e o8 2 Roughne 2:0
Froquency Siaps: 20 = ] 1
CEr [1.000E+09 |4.0000 00195 | Attenuation with Roughness: -2.349E+01 dB/m
[ Conductor Loss s Dielectric Loss === Conduclor Loss — == [ oss Budget
S
% \\%\
\ |
\ _\\
E.15 =N \\ I —
g \ [ ——
. r —
™ = \\ \\
5 251 \\ \
§$ I~ S~
§ ——
235 \

3

T
pz_|
\
\\
=

L PRI L T S T P ey T T e i) T =y '
1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Frequency - MHz

Emckmmo: Version: TRevision: _[Modiication: TOate of Revision:_[Editor
]Da(e: Associated Documents:

Author: foce
Department:

[stte:

W ol sy umonts.com

4

22 Copyright © Polar Instruments 2018 polarinstruments.com



=I. OuSan Speedstack 2018 Introduction

Speedstack — Technical Report enhancements

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

R

‘Include Loss Graph for this
structure on the report’ checkbox — —
allows the user to nominate which o ,
structures will contain a separate ; o e LA e ITIEERIENT oo

loss graph page e ST

nnnnnnnnnnnnnnnnnn

AAA
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Speedstack — Technical Report enhancements

File Options

v e T

IIIIII
RA44H

M- Z e PEAQQE DR

C:\Program Files\Polar\Speedstack\Samples\Eval Imperial stk Units: Mils
upplier
Layar Stack up Supplier Description Description
A R Folar samples  SMA001 Liquid Photolmageable Mask
1 & A & A A PolarSamples FOOO Copper Foil
F Polar Samples  PPR/OO01T PraPrag 1080
Polar Samples  COM0S FR4 Core
3
Polar Samples  PP/002 PraPrag 3080
Polar Samples  PPI004 PraPreg 1651
Polar Samples  PP004 PraPreg 1651
4 w| w| o
i I Folar Samples  CO/020 FR4 Core
5 o] W W
Polar Samples  PP/OO4 PrePreg 1651
Polar Samples  PP/004 PrePreg 1651
Polar Samples  PP002 PreFreg 3020
B
Polar Samples  CO/005 FR4 Core
7
L Polar Samples  PP/OO1 PraPrag 1030
B - : Polar Samples  FO/001 Copper Foil
v 2 DR Polar Samples SO0 Liguid Photolmageable Mask

Copper Thickness = 9.800 | Dielectric Thicknass = 49.660 |
Stack Up Cost = 54.00 |
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Speedstack 2018 Introduction

Speedstack — Technical Report enhancements

Speedstack Re

File | Options

=

—

Print Setup
Page Setup

Stack Data Table

Controlled Impedance Data Table
Frequency Dependent Loss Graphs
Drill Data Table

B.Q.M. Data Table

Mote Field Aliases

Print Order

General

Restore Default Sett

-

sl DY CRC

S L

<,

Suppress

Stack Data Columns...
Show Dnlls (Stack Table)
Show Thickness Totals
Show Stackup Cost
Show Hatch Profile Data

Show Stackup Thickness...
Show Stackup Thickness Tolerance Value As...

Show Stackup Thickness (Solder mask-5older mask)

Show Stackup Thickness (Laminate-Laminate)

Stackup Thickness Decimal Accuracy

L

Additional user-selectable options
to control the data shown beneath
the stack up, for instance,
Stackup Cost and Hatch Profile

25

Qs @oo B
RN 00
Units: Mils
Supplier
Supplier Description Description
Palar Samples  SM/001 Liguid Photolmageable Mask
Palar Samples FO/MO01 Caopper Foil
Palar Samples PP/ FrePreg 1080
FPolar Samples  CO/005 FR4 Core
Palar Samples  PP/O02 PrePrag 3080
Palar Samples  PP/O04 PrePrag 1651
Palar Samples  PP/O04 PraPrag 1651
Paolar Samples  COM020 FR4 Core

Copyright © Polar Instruments 2018

- A
[l Polar Samples  PP/O04 PrePrag 1651
I Palar Samples  PP/004 PrePrag 1651
1 Polar Samples  PPA02Z PrePrag 3080
¢ £ Palar Samples  CO/005 FR4 Core
7 'L W W W
w [|- 1 (] | Polar Samples  PPI001 PrePreg 1080
& v T I:| W W O O Polar Samples  FO/M Copper Foil
v D roisrsamples smiood Liquid Photolmageable Mask

i =0.200 | Dialectric Thickness = 49,660 | St
I Stack Up Cost = 54,00
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Speedstack 2018 Introduction

Importantly, Speedstack 2018 allows comprehensive bidirectional
copy and paste from Speedstack into Si9000e including all the
relevant loss tangent, roughness and roughness method along with

frequencies of interest.

,
IES Polar Si9000 PCB Transmission Line Field Solver - [C:\Program Files\Polar\Sig000\Untitled.Si8] [C:\Program Files\Polar\Si3000\Untitled.SIP]

=[5 [t |

IFlIE Edit Cenfiguration Help

2 B 8 | == o[ ] o] ) e o S

=
=]

Length of Line LL 1000.00

Trace Conductivity (5/m] T 5.80E+07

Suface Micostip

Em
n |

Rise Time [ps] Tr 10
Frequency Minimum (MHz)  FMin 500.000
Frequency Maximum [GHz] ~ FMax 10.000

Frequency Steps Foteps [ 20

i

Surtace Micrastrip
28
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Data

Options I

E ded Data
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Surface Rough Ci
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Source Load

50.00 50.00

[~ Auto Cale  Smodth
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My Mame 11 - www.polarinstruments.com Freauency Maximum (GHz)  FMex [10,0000 st £/ e = o
[Eoated Micrast [Emmm Conductor Loss s Dielectric Loss EEEEEE Aftenuation ——— Gonductor Loss with Roughness E=—— Aftenuati s T | . ’w SELE ’&
e 0-E = [
E E e i
= F . s =
EE 5 E —-‘\ cer (oo T
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S5,-20F ——] Print Setings
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IMPORTANT NOTE:

*Please contact your local Polar office for information regarding
evaluation and upgrading.

*As noted earlier — there are significant changes “under the hood” in
both Speedstack, its associated SiI8000m / Si9000e field solvers
and FlexNet license management — it is important you discuss
these especially if you are running a network or WAN license.
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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
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