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Introducing the latest features of Si9000e

Welcome to a preview of Si9000e.

Since January 2021 we have released six versions of Si9000e,
each introducing a number of new features that have been
requested through our Polarcare software maintenance service. A
slide containing the version number and release date precedes
information detailing the new features contained in each release.

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 Si9000e units have been set to Mils in the following screen grabs
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Si9000e v22.04 (April 2022)
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Si9000e 2021 - 2022 Preview

New Differential Via Calculation capability

ﬁ Polar 5i9000 PCB Transmission Line Field Solver - [C\Program Files (x86)\Polar\5i%000\Untitled.5i8] [C:\Program Files (x86)\Polar\5iS000\ Untitled.SIP] — O x
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Edge-Coupled Coated Microstrip 1B

Edge-Coupled
Surface Microst...

Substrate 1 Height
Substrate 1 Dielectic

Lower Traoe Width

Tolerance  Minimum  Mawimum

000 | 85000 | 85000 Caloulate
EII 42000 Calculate

H1 | 55000
Bl [ azo00 s
Wl [ sooo0-H*[ 0.0

Upper Trace Width W2 | 4.0000 ::ll
% Trace Separation 51 2.2810 ﬁ
Edge Coupled US55 i 1am = The new Via Checks toolbar icon.
Surface Microst... Coaling Above Substrate ] 1.0000 j
Coating Above Trace c2 1.0000 —j' . . o a a .
Coning Betwsen Traces = ram| This Differential Via Calculation is now
: = -
Edge-Coupled Caating Dielectric CEr 4_2000::’ part Of a new tabbed Vla CheCkS
Coated Micrast.. Mates: First 5 ines wil print] Intorface Style. dialog accessible from the toolbar. It
&dd your comments here ifferential Impedance i 1 i
E e comen C Gty Dol Inped 2 [7#82 | also contains the Via Stub Check and
o Couled © Eerded Via Pad / Anti Pad Coaxial Calculation
o [ oot that were previously present on the
E " Coarse (Faster] maln |nterface
Edge-Coupled ~ Tolerance Mode -
Dual Coate.. & Absclute
. " Percentage (%)
E ~ Parameter Snap -
Edge-Coupled [~ AutoCale
Dual Coate..
Shap I
Edge-Coupled
Embedded Mi
Edge-Coupled
Embedded Mi.
ﬁ L Lossless Calculation 1 Frequency Dependent Calculation l Sensitivity Analysis

Differential Structures
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New Differential Via Calculation

[E via Checks

Differential Via Calculation

Pleaze refer to the parameters in parentheses when reading
Courtesy of Bert Simonovich, Lamszim Enterprises [hc

Application Mate

Mote: The model works for a simple differential pair structure with fo pads and zeveral planes throughout
there will not be sufficient excess capacitance from the planes zo the accuracy will zuffer. When pla

Yia Stub Check | Wia Pad / Anti-Pad Calculation  Differential Yia Calculation |

Anti-Pad Style
’7(' Harizontal Oval Anti-Pad

f* Round / Oblong Anti-Pad

Cloze |

Drrill Diamneter [t]

“ia Pitch (5]

Anti-Pad width [b]
Anti-Pad Height [
Dielectric Constant [Dkz]

Dielectric Anizotopy [%)

Odd Mode Impedance [£vial

Differential Impedance

Effective Dielectric Constant

Copyright © Polar Instruments 2022

Calculation results are presented here

00 [ 500 — |

P [0 — |

APwW [ 508000 }

APH [ 508000 }

Dkz [ 3630 — |
[ ooo

Zodd [T 4244

zdit [ asgs

DKEF [~ 44430

/1 there iz, zay, only a 4 or B layer st
zpaced like modern designs it will be

Enter via structure parameters by
either keying the dimension values or
use sliders to gauge the impact of
varying each parameter

polarinstruments.com
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New Differential Via Calculation

Anti-Pad Style Anti-Pad Style
’Vﬁ' Horizantal Dval Anki-Pad " Round / Oblang Anki-Pad ’Vf" Horizontal Owal Anti-Fad i+ Round / Oblang Anti-Pad

Differential Via Calculation Differential Via Calculation

Two different selectable
Anti-Pad Styles available

6 Copyright © Polar Instruments 2022 polarinstruments.com
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New Differential Via Calculation

[E via Checks

"ia Stub Check | Yia Pad / Anhi-Pad Calculation  Differential Yia Calculation |

Differential Via Calculation

Pleaze refer to the parameters in parenthezes: when reading § Application Mote
Courtesy of Bert Simanovich, Lamsim Enterprizes Inc

Mate: The maodel work.s for a simple differential g’
there will not be sufficient excess capacitan

re with no pads and e
planes 2o the accuracy w

</

The Application Note link provides further
details of how the model works

Copyright © Polar Instruments 2022

=  AP8204.pdf

A Practical Alternative to 3D Via Modeling

You are a backplane designer and have been assigned to engineer a new high-speed, multi-gigabit serial link
architecture from several line cards to multiple fabric switch cards across a backplane. These links must
operate at 6GB/s day one and be 10GB/s (IEEE 802.3KR) ready for product evolution. The schedule is tight,
and you need to come up with a backplane architecture to allow the rest of the program to progress on

schedule.

HLD Plan

(I o

You come up with a concept you think will work, but the backplane is thick with over 30 layers. There are
some long traces over 30 inches and some short traces of less than 2 inches between card slots. There is
strong pressure to reuse the same connector you used in your last design, but your gut tells you its design

may not be good enough for this higher speed application.

Finally, you are worried about the size and design of the differential via footprint used for the backplane
connectors because you know they can be devastating to the quality of the received signal. You want to
maximize the routing channel through the connector field, which requires you to shrink the anti-pad
dimensions, so the tracks will be covered by the reference planes, but you can't easily quantify the

consequences on the via of doing so.

You have done all vou can think of. based on exnerience. to make the vias as transparent as possible without v

polarinstruments.com
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Si9000e v22.03 (March 2022)
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New Surface Roughness Compensation Preset Values feature

- Polar 5i9000 PCB Transmission Line Field Solver - [C:\Program Files (x86)\Polar\5i9000% Untitle

File Edit Configuration Help

| Parameters

>"<:\‘ Iz Structures = ﬁ E
LozsRudnets
Surface Roughness Compensation Preset Values

atcl

suflac= e iartup Mode [E surface Roughness Compensation Preset Values Configuration ®

Si Excel Interface
i Track Resistance Calculator (TRC) — Surface Roughness Compensation Preset Values

Graph Style

Surface Mic Description RS [prm) Rz [pm] Add Entry |
2B Solver Accuracy

Smooth Copper Laminate Side

- Save Current Parameter Settings as Defaults Srmoath EDI:II:IE[ Oxide Side ey Delete Er'ltf_lrl | Cancel
License Options H | .

o i Rough Copper Lal.'nmatfa Side Edit Entry |
1B Language Settings Hnugh EDDDE[ Oxide Side

|Add your comments here

A new entry has been added to the
Configuration menu to manage a table of
Surface Roughness Preset Values
composed of Description, RMS and / or
Rz values

9 Copyright © Polar Instruments 2022 polarinstruments.com
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New Surface Roughness Compensation Preset Values feature

i Surface Roeughness Cornpensation - Hammerstad / Groisse >

RAMS : Microns
. Surface 1 Roughness A1
Surface Roughness Compensation I 2'25':":'@ Apply |

Smooth Copper Laminate Side
Cancel |

Surface £ Roughness Rz

Smoath Copper Oxide Side

- Select Surface Roughness Compensation Preset Values x

— Surface Aoughness Compengation Prezet Walues

Dezcrption kS [pm) Rz [pm]

Smoath Copper Laminate Side 2 2500 c |
Smooth Copper Oxide Side 4|ance

Fough Copper Laminate Side
Fough Copper Oxide Side

7

The Hammerstad / Groisse dialog has
been updated with the addition of '<<’
options to select the required Surface
Roughness Preset Values.

Once chosen the roughness preset item
Description and RMS value are passed
back to the surface roughness dialog.

10 Copyright © Polar Instruments 2022 polarinstruments.com
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New Surface Roughness Compensation Preset Values feature

ﬁ Surface Roughness Compensation - Huray

T T e e

The Cannonball-Huray dialog has been
updated with the addition of '<<' options to
select the required Surface Roughness
Preset Values.

Once chosen the roughness preset item
Description and Rz value are passed back to

the surface roughness dialog.

I

Courtezy of Bert Simonovich, Lamsim Enterprizes [hc Application Mote

ﬁ Select Surface Roughness Compensation Preset Values

. — Surface Roughness Compensation Preset Yalues
Fatio of Areas

Drescription

Effective Ball Badiuz [

5 n Copper Laminate Side
S h Copper Oxide Side
Fough Copper Laminate Side
Rough Copper Oxide Side

Area of Ball Count [z

Mumber of Ballz in Are

Enable Cannonball-Hu

""" Cancel |

k atte-Side Roughne

Rz b atte [pm]

Smooth Copper Laminate Side

— Calculate |

Drum-Side Roughness

Rz Dirum [pm) | 16000 << il _|

Smooth Copper Oxide Side

Copyright © Polar Instruments 2022
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S19000e v22.02 (February 2022)
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Track Resistance license option (TRC Plus) enhancement

o

&
&

File Edit Configuration Help

o =l s | B 5 B

ﬁ Polar 5i9000 PCB Transmission Line Field Solver - [C\Program Files (x86)\Polar\5i%000\Untitled.5i8] [C:\Program Files (x86)\Polar\5iS000\ Untitled.SIP]
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Parameter Entiy Units
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e

E :

Surface Microstip
1B

Surface Microstip
2B

Coated Microstrip
1B

by Name 1 -
[Coated Microst...

B

Dual Coated
ticrostip 1B

it

Fred - [Dual
Coated Microst...

Embedded
ticrostrip 1814

Embedded
Microstip TB24

W

i

(+] [ /]

Coated Microstrip 1B

L
et

Motes: [First 5 lines will print]

~Interface Style —
" Standard
* Estended

Add your comments here

~G.5 Convergence
& Fine [Slower)
" Coarse (Faster]

~ Tolerance Mode |
& Absclute
" Percentage [%)

~ Parameter Snap -

I~ Auto Cale

Shap I

Lossless Calculation

Substrate 1 Height
Substrate 1 Dielectic
Lower Traoe Width
Upper Trace Width

Trace Thickness

Coating Above Substrate

Coating Above Trace

Coating Dielectric

Impedance

H1
Erl
w1
W2
T
]
c2
CEr

Tolerance  Minimum  Mawimum

25000+ [ 0.0000 [ 25000 |

25000 Calculate

42000 =+ [ 0.0000 [ 42000 |

4.2000 Calculate

=1
39782 ~*[ nooon [ 3a7ez |

39752

23752 | [ o000 [ 297z |

29752 Calculate

0.7000 =+ [ 0.0000 [ o.7000 |

07000 Calculate

1.0000 =+ [ 0.0000 [ 7.0000 |

1.0000

=1
1.0000 == * [ 0.0000 [ 1.0000 |

1.0000

=1
4.2000 == *[ 00000 [ 42000

4.2000

[ 50,00 | s0.00 |

50.00 |Lalculate;

More..

The optional TRC Plus calculator
includes a number of
enhancements including new
graphing capability.

Selecting this toolbar option will
pass the current structure
dimensions to the TRC Plus in
order to calculate the track

resistance

Frequency Dependent Calculation

Sensitivity Analysis

Single-Ended Stiuctures

Copyright © Polar Instruments 2022
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Track Resistance license option (TRC Plus) enhancements

TRC Plus

File Tools Help

Material & Calculated Impedance

-~ From Si8000 / Si9000 ~

w

Calculated Impedance

Resistivity (Ohm Metres)

Track Dimensions
from the Si Quick
Solver

Track Dimenm

Lower Trace Width
Upper Trace Width
Trace Thickness

Length of Line

@[ s

Units
® Mils O Inches
O Microns O Millimetres

519000

SingleEnded
Coated Microstrip 1B

1.724E-08 Om Track Resistance 0
5.80E+07 Sfm Single Trace
TCR | 000386] |
Dual Trace

W1
2975
0.7000

— -
F -

%IIE DB
S IEIEE:

Copyright © Polar Instruments 2022

Voltage Drop (Single Trace)

Current(Amps) [ 1| 1 Show Grid Lines
2232285 .
[ 2zm]

VD (Valts)

Resistance O

2.50

2.25+

2.00—

1.75

1.50

1.25

1.00

0.75 4

0.50 H

0.25+

a
| Ohms per division © 0.25
This new TRC Plus graphing
feature shows the track
resistance (y-axis) plotted
against the line length (x-axis)
I [ I [ | II [ f [
0 1000 2000 3000 4000 5000 6000 7000 8000 3000
Line Length (Mils) e
TDR View
1 On
AdjustY Scale [a|[¥]

[ Dark Mode

Close

polarinstruments.com
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Track Resistance license option (TRC Plus) enhancements

TRC Plus

File Tools Help

519000

53.00 4
52.00 4
a
18]
=
g
_ S 51.00
SingleEnded z
Coated Microstrip 1B o

[Ohms per division - 1

TDR View provides an indicative
impression of the effect of the
distributed resistance in a PCB
transmission line when tested on
a TDR based test system, for
example the Polar CITS880s.

Material & Calculated Impedance Units
'~ From Si8000 / Si9000 - v @Mis O Inches
Calculated |mpedar|ce (Zo} ljl O Microns O Millimetres
50.00
Resistivity (Ohm Metres) 1.724E-08 Om Track Resistance 0
Conductivity (Siemens [/ m) 5.80E+07 Sfm Single Trace
Temp. Coefficient (/ 'C) TCR | {}.{}(}386| | 22323
Operating Temp. ('C) Ijl 49.00
-1000

Track Dimensions Voltage Drop (Single Trace)
Lower Trace Width W1 39752

Curentmps) [ 1| [ SpowGridLines
Upper Trace Width w2 29752

VD (Volts) 2232285 .
Trace Thickness T1 0.7000 L] Tracking

Length of Line

Copyright © Polar Instruments 2022
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Si9000e v21.09 (Sept 2021)
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Project Graphing — Introduction (requires the Si Projects feature)

It is often useful to compare the results from similar structures, especially
with frequency dependent calculations where changing just one or two
parameters can have significant impact.

Until now the Si9000e Quick Solver graphing has focused on a single
structure, for instance the All Losses graph will display a single plot that
includes multiple data series for the same structure.

The new Project Graphing option calculates all the results for a group of
structures contained in the Project and then plots the selected data series
(total attenuation, conductor loss or dielectric loss etc) on the same graph.

A single graph that combines results from multiple structures is useful in a
number of ways. Comparing the impact of different dielectric materials,
different roughness, sensitivity analysis for lossy calculations and many
more uses.

polar



:-‘o-""'i' Si9000e 2021 - 2022 Preview

Project Graphing

[ polarsio000 PCE Transmission Line| A project with five structures, all with ‘\richa\Desktop) 59000158000 V21_09 Project Graphing Surface Roughness GoalSeek\Loss Tangent 0.010 - 0.020.51P]
File Edit Configuration Help matching parameters and Zo of 50 ohms.
The only difference between the =
=] = s
X ||:Z =] |Q ~” structures is the loss tangent (TanD), §|§| | L. | E| %a%% E' ¢g| §|‘
ranging from 0.001 to 0.030 Tolerance  Minimurm M asimum
ht HT [T 43098 =+ o000 [ 43098 [ 43098 Caloulats |
Substrate 1 Dielechic En | 42000 —:lt 0.0000 | 4.2000 | 4.2000 Ealculatel
Lower Trace width w1 [ 70000 -+[ 00000 [ 70000 [ 7.0000
Upper Trace Width W2 [ TE0000 = *[ 00000 [ 60000 [ 60000 Caloulste |
Trace Thickness ™ [ 120004+ ooooo [ 12000 [ 12000 Calculsts |
T anD=0.015 Caating Above Substrate &1 [1.0000 =+ [ 00000 [ 10000 [ 1.0000
Caating Abave Trace €2 [".o000 =+ o000 [ 1.0000 [ 1.0000
E Coating Dielectric CEr [ 42000 ={#[ ooooo [ 42000 [ 42000
TanD=0.020 Impedance Zo [ soo1 [T ooo[ ooo Ealculatel
Maotes: [First 5 lines will print) Interface Stgle Mare... I
Add your comments here
E ’7(" Standard
& Fotanded
TanD=0.025 Add Structure to Project
Delete Structure from Project vergence
e et 5'?:’8? | The Projects right-click menu contains a new
Move Up """ | Graphing option. When selected the Si9000e runs
TanD=0.030 MmEsen ce Mode | 3 full frequency dependent calculation for each
_ LS structure in the project and stores the results.
Duplicate Selected Structure ?V
Clear Project —I The following new dialog then displays ...
Graphing ... alc
Demo Mode: Load Sample Structures into Project 3p |
T
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The Project Structure List provides options

M-- to choose which structures from the Project ) .

B dYoness are plotted. Individual structures can Si9000e 2021 - 2022 Preview
toggled between selected / deselected by
double-clicking the grid row - 0 x

= Project Graphing

. . N\ .
— Project 5 List \ // —Selected 5 Informati Close |
N Structure Type : Coated Microstrip 18
Structure | Mame Selected Colour Ta n D:O ) 0 ‘I 0 H1 43098
En 4.2000
Ll F.0000
TanD=0.010 w2 £.0000
= T 12000 Summary parameter
C1 1.0000 B g
G 1o information for the selected
TanD=0.015 r X o q q
Zo 5007 Project Structure List grid
L 100000 row is shown here.
2 TanD=0.020 ez TC 5.80E+07
TanD 00100
Tr 10
Fhin 500,000
3 TanD=0.025 ez Fhax 10,000
FSteps 20
Frequency Distribution : Linear
4 TanD=0.030 Yes Result Presentation : Length of Line
Dbl-Click. grid rowe to toggle Selected status, Select &l | Unselect &1 g:ﬁ?:::agﬂgﬁz:z %E:EEE;T?;?# El;;;:jgad
Select SE I Select Diff |

[—  Graph Setti
Attenuation with Roughness The calculated results for each Di;;::ys:;:;g )
www.polarinstruments.com Structure Of the PFOJGCt are I.&ttenuation with Roughness ;I
. TanD=0.010 o TanD=0.015 S TanD=0.020 3 TanD=0.025 =—=3 TanD=0.030 ) .
0+ 1 plotted here The Structures Made for Differential Structures only
PPSSIN.... _~~ are named and colour coded to [Difernta =
27t : —_— | " allow for easy identification. - X-Axis Range
%—0.4 : : —%-—-—'—_"— / /I Frequency Mirimum
uIJ : \ __-_"‘-l-_.____ y IDMHZ 0GHz LI
§—0.5 n -_:‘.-""\--. —— ] __-_-_"""‘——-——- Frequency M awinium
208t i — e —— [10000MHz 10GH: =]
ek ]
£ 40k - N --'"‘"--..___ I — ~ Picked Data Point Information —
El B o B " - . . \ T
5 ,,1 Is this example the Project contains five | ——" ——
3 structures with loss tangent (TanD), / ' _
2“7 ranging from 0.001 to 0.030. ~ Masimise | Fint | _Expor |
1.6 .
Notice the impact of the changing loss T T RS R IR AT B R L L L
tangent on the Attenuation Wlth 00 5000 6000 7000 8000 9000 10000
X Frequency - MHz
Roughness (total attenuation)
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& Project Graphing - O X

~ Project § List —Selected 5 Informati Close |
Structure Type : Offset Stripline 1B14
# Structure Selected Calour H1 £.2992
Erl 4.2000
[E— H2 £.2952
0 Er2 4.2000
Ll 41339
= W2 20709
EEE T1 1.3780
E Foughness 1.0um ez Zo 50.02
— LL 1000.00
— TC 5.80E+07
E Roughness 1.5um ez TanD 0.0195
Tr 10
Fhdin 500.000
Ftdax  50.000
E Roughness 2.0um Yes FSteps 100
Frequency Distribution : Linear
Result Prezentation : Length of Line
4 E Roughness 2.5um es Extended Substrate Data: Constant Er/ TanD
Dbl-Click. grid rowe to toggle Selected status, Select Al I Unselect &l | Surface Roughness Compensation : Huray
Select SE I Select Diff |

Graph
- ~Graph Setti
Conductor Loss with Roughness Di;;::ys:m:;fs
www.polarinstruments.com
. Roughness 0.5um B Roughness 1.0um S Roughness 1.5um [C— Roughness 2.0um [E=—=3 Roughness 2.5um ) )
C Mode for Differential Structures only
0 Differential =]
o e
o C R e —X-Axiz Range
t., 04 E Frequency Minimum
206 8 [oMHz 0GHz ~|
_‘E‘—U 8 F Frequency b asinurn
2 |S0000MHz B0GHz =l
® 10
§ 1 2_: B e, — Picked Data Point Information —
8 441 Is this example the Project contains five L_— =~ e e S T —
2 4164 structures with copper surface roughness / B : T
=2 . . Bl =0 7
£ 44 ranging from 0.5 ym to 2.5 ym. el Masimize | Piint Export_|
O g
_2'0_ . .
Notice the Impact of the surface L1 L1 T T L1 1 [ L1 L1
0 rOUghneSS on the Conductor W|th 0 25000 30000 35000 40000 45000 50000
Frequency - MHz
Roughness
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Project Graphin -
[E Proj phing o X
~ Project § List ~Selected 5 Info
Cloze
Structure Type . Edge-Coupled Offset Stripline 1814 | &~ 4'
Structure | Mame Selected H1 20000
En 35000
(— H2 8.5000
Er2 35000
Wi 3.0000
=S W2 2.5000
EEEEE 51 23780
E 35/3/2.7551 T1 0.6000
Zdiff 100.01
| LL 1000.00
2 E 4/35/31783 ez TC 5.80E+07
TanD  0.0020
— Tr 10
[l Fhin 100.000
3 E 4.5/4/3 6647 es FMax 20,000
FSteps 200
Frequency Distribution : Linear
4 E 5/4.5/4.2267 Yes Result Presentation : Length of Line
-Cli i Extended Substrate Data: C. lly E «trapolate Er /
Dbl-Click grid row to toggle Selected status, Select All I UnselectAIIl T::S ed Substrate Uata au.say xtrapolate Er
One or mare Stuctures has greater than 175 data points. Mouse over for mare info. Select SE I Select Diff | Surface Roughness Compensation : Huray v
Graph
- - —Graph Settings———————————————
Attenuation with Roughness Display Sefings
www.polarinstruments.com o =
. /7 52 378 EEEEEE 3532 7551 MEEEE 43 5/31783 [ 4 5/4/3.6647 I A/4 5/4 2267 D 5 5/A/4 9095 BN 6/5 5/5.7615 [ 6.5/6/6.8491 ) )
m— 7/6.5/3.3718 === 7.5/7/10.7646 Mode for Differential Structures only
ol Differential =]
2 —¥-Axis Bange ———————————————
g -0.2+ Frequency Minimum
N [oMHz 0GHz ~|
w o X 8 Shiarise,, " Frequency M axinium
20 e _ )
_::E” L MM : e bt s, |2DDDDMHZ 20GHz =
o i . . . Y e — . ST
c 067 10 differential structures using the same "\M% T Ty - Picked Data Paint Infarmation —
£ ) ; ; ) T TP oy F AT
: s dielectric substrate materials but with I %% s L
= differing trace widths / separations to I o s ol
3 A 4 —_ \NM
E"‘-U‘ aChIeve Zdlﬁ = 100 Ohms MMM“ Maximisel Prirat E xpart I
<L % \
1291 Notice that whilst all structures are 100 7 Y — — — — |
d ohms, the structures with narrower trace / 10000 12000 14000 16000 13000 20000
widths are significantly more lossy than Frequency - MHz
those with wider trace widths.

Copyright © Polar mstruments 2022 polarinstruments.com



|
—-‘o-u""i' Si9000e 2021 - 2022 Preview

Project Graphing — Summary

The new Graphing option for Si Projects provides useful plots that
contain data from multiple structures

There are numerous uses for this type of option - comparing the impact
of different dielectric materials, different roughness, sensitivity analysis
for lossy calculations and more

‘What if’ scenarios where one structure in the project would use the
current design parameters and the second structure would contain a
modified set based on a newer material. The plots comparing the
original versus the new material will instantly show the impact

Useful to both fabricators and design companies

polar
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Populate a Project from Sensitivity Analysis Results

(requires the Si Projects feature)

When using the Sensitivity Analysis option it is often useful to examine the
calculated results in more details. It is now possible to auto-create a
Project containing structures based upon the Sensitivity Analysis results

data.

The following slides provide further details:

polar
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Populate a Project from Sensitivity Analysis Results

E Polar 5i8000 PCB Transmission Line Field Selver - [C:\Program Files (x86)\PolariSi9000 Untitled.5i9] [C:\Program Files (x88)\Polar\Sig000\Untitled.SIP] - m} x

File Edit Configuration Help

— — — e [— Parameter Entry Units
[] aala o ==4- = ™ = + Mils nches
XD B =] ‘/:\‘| |=>¢| ﬁlg|§|§| ﬁ|E|E|E| E El @lﬁl % Jofila] L.ll"h.| E|E EE ﬂ%| E vE| |¥I| | 2J| -| ’7; milcmns Fhi\liﬁnetres
& i - Imped vs Changing P ter(s)
N . Parameter mm Calculate I
Surlace1hé1icrost|ip Coated N’Ilcrostrlp L= Fiange Start Value 3.UUUU| 4.0000 In thIS SenSItIVIty Ana|yS|S example, as the
o Ly Fange Frich Veke 2000 Substrate Height (H1) sweeps from 3 to
_ P ——— Increment . . .
= = Cmy 12 mils, Trace Width (W1) is calculated to
Surtace Microstip [ Constant Impad vs Changing P t aChIeVG a Target Impedance Of 50 Oth
2B Parameter m Calculate I
Target Impedance lm
E ™ Process Window: Minimum # Masimum lm Im

Coated Microstip

Giaph | Results I

Coated Microstrip 1B - 50 Ohms [ oo Settinas

www.polarinstruments.com

Hﬂm

tdy Nam_a1 -t_ Dizplay Series
R ZT The plot shows Substrate Height (H1) 'f:lt"“:d—;l
24| X-axis and the Trace Width (W1) Y- [ o005 Fetes |
Dual Costed w44 axis. Each data point represents the

Microstip 18

H1 / W1 parameter values to achieve

 Picked D ata Point Information —
. H1 [Mils] : 5.000
50 ohms / e

V Marimise I Pririt I Export
-,
A /

Fred - [Dual =
Coated Microst... 12

= - -
o = @
IIII\III\\III\Iillli\llllll‘llllll
L

Embedded 3
Microstip 1814 /
6 //
Ernbedded 4 5 6 7 10 11 12
h ! 3
Microstip 1624 H1 - Mils
H v Lossless Calculation l Frequency Dependent Calculation J_ Sensitivity Analysis 1 Via Checks
Al Structures Y
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Populate a Project from Sensitivity Analysis Results

ﬁ Polar Si%000 PCB Transmissien Line Field Solver - [C:\Program Files (x88)\Polar\Si%000\ Untitled.5i8] [C:\Program Files (x86)\Polar\5i8000\Untitled.SIP] - m} x

=] @Iﬁl @)%t I I ) 2 e PP B 2 B . |

File Edit Configuration Help

e | M wlwlﬁlﬁl =

M vs Ch
Coated Microstrip 1B :::;E:;Walue II%IINW:_I? MI
. Elaioe Finich Wally lw
o [ T.a000 [ 6000
| The Results tab contains ng Paramat
the calculated results data T
""" | used for the Sensitivity [ 50.0000 The right-click menu now has a new Create
- Analysis plot e [ 675000 [ 625000 Project Structures option. On selection the
Wi-6.43. software will create an individual structure per
S 7 [ 7 £ B [ R - S [ N T row of the Results grid and add it to the

2.0000 4.2000 47036 37096 1.2000 1.0000 1.0000 420000 B0.0095 Yes
4.0000 4.2000 £.5638 55638 1.2000 1.0000 1.00001 42000 49.9343 Yes
5.0000 4.2000 84360 7.4360 1.2000 1.0000 1.0000 42000 435313 Yes
E.0000 42000 10,33 93381 1.2000 1.0000 1.0000 420000 49.59309 Yes
7.0000 42000 122822 11.2522 1.2000 1.0000 1.00001 42000 49.9953 Yes
£.0000 42000 141663 1371663 1.2000 1.0000 1.0000 42000 4355973 Yes
4.0000 42000 160523 150923 1.2000 1.0000 1.0000 420000 B0.005E Yes
H1=7.0000 10.0000 42000 180303 17.0303 1.2000 1.0000 1.00001 42000 49.9967 Yes

Project. In this example there are 10 result
rows so 10 structures will be created

W1=12.25.. 11.0000 42000 199567 189567 1.2000 1.0000 49,9867 ‘Yes
\ 12.0000 42000 218823 208823 . . . 3 50,0058 Ve opy Re o Clipboard (for Fxce
ﬁ : Create Project Structures

The Project now contains 10 structures.

Notice the structure name is auto-assigned
based upon the sensitivity analysis
parameters selected. In this example the
H1 and W1 parameter values are used

b Lossless Calculation l Frequency Dependent Calculation J_ Sensitivity Analysis l “ia Checks

Project Y

25 Copyright © Polar Instruments 2022 polarinstruments.com



o 1 2e

Si9000e 2021 - 2022 Preview

26

Populate a Project from Sensitivity Analysis Results

ﬁ Polar Si%000 PCB Transmission Line Field Solver - [C:\Program Files (x86)\Pol
File Edit Cenfiguration Help

P|E[g =|o=logf esleedmmiom]

The structure name is
auto-assigned from the
sensitivity analysis

Lintitled.5IP]

<%t EeE EE L NP E e W e

— ] pet

A / A parame‘terS / reSUIt Tolerance  Minimum  Masimurn
E LILIﬁI SUBSTEE T Hemn L 5.0000 4+ 0.0000 | 50000 | 50000 Caleulate
=0 1= W1=8.436 =49.99 ubstrate 1 Dielectric r [ 42000 alculate
et H1=5.0000 W1=8.4360 Z0o=49.99 Subsirate 1 Dielect Ert 42000 == 00000 [ 42000 [ 42000 Caloulat
W1=4.70. L Lower Trace Width Wi 24360 =+ 0.0000 | 4380 | 8.4360
l 4 . S * Upper Trace Width W2 7.4360 | * [ 0.0000 [ 7.4360 [ 7.4360 Calculats
E 1 fi ' Trace Thickness T [Tzooo =+ [ 00000 [ 1.2000 [ 1.2000 Caleulats
1= 0000 Coating sbove Substrate DU 10000—"+| 0.0000 | 1.0000 | 1.0000
wi1=h.56. Coating &bove Trace 2 | 1.0000 +| 10,0000 | 1.0000 | 1.0000
Coating Dielectric CE 4.2000j+| 0.0000 [ 4.2000 | 4.2000
Impedance Zo mm Calculate
Mates: [First 5 lines will print) . . Style Mare...
Add pour comments here
K] ’7(" Standard —‘
N .
Once the Project has been
generated the structures
s . The parameter values / results
within work in exactly the
, used for the structure name
same way as if they were
created manually.
I~ Auto Cale
Snap
H1=10.0000
W1=18.03..
= v Lossless Calculation 1 Freguency Dependent Calculation l Sensitivity Analysis Via Checks
[Pmiact A

Copyright © Polar Instruments 2022
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= Project Graphing

- O X
~ Project § List ~Selected 5 Info
Cloze
Structure Type : Coated Microstrip 18 4'
Structure  ( Name Selected H1=3.0000 W1=4.7096 Zo=50.01 H1 20000
Er 4.2000
ol 4.7094
w2 370594
T 1.2000
C1 1.0000
cz 1.0000
H1=4.0000%/1=6.5638 Z0=49.93 CEr 4.2000
Zo 50.01
LL 1000.00
2 H1=5.0000 W1=8.4360 Zo=49.99 Yes C 5.80E +07
TanD 00195
Tr 10
Fhdin R00.000
3 H1=6.0000 w1=10.3381 Zo=43.99 Yes FMax 10,000
FSteps 20
Frequency Distribution : Linear
4 H1=7.0000"%/1=12.2522 £0=50.00 Yes Result Presentation : Length of Line
-Cli 8 Extended Substrate Data: Constant Er / TanD
BENCITES Gt et e Selmies) Sl MI Ml Surface Roughness Compengzation : Hammerstad
Select SE I Select Diff |
Graph
- - —Graph Settings———————————————
Attenuation with Roughness Display Sefings
www.polarinstruments.com o =
mmm H1=3.0000 W1=4.7096 Zo=50.01 B H1=4 0000 W1=6.5638 Zo=49.99 mmmmmmm H1=50000 W1=8.4360 Zo=49.99 ——1 H1=5.0000 W1=10.3381 Zo=49.99 o
=== H1=7.0000 W1=12.2622 70=50.00 === H1=5.0000 W1=14.1663 Zo=50.00 === H1=9.0000 W1=16.0923 Zo=50.01 ==—=3 H1=10.0000 W1=18.0303 Zo=50.00 zats oy BT EeRH) SEEs ey
| e H1=11.0000 WW1=19.9567 Zo=49.99 === H1=12.0000 W1=21.8823 Zo=50.01 Differential =
0
@ E h..._h. —X-Axis Range —————
% _0_2_&% Frequency Minimum
[ua] = \ .
E=] = OMHz OGHz -
, 041 \ P | _ =l
- Frequency b asinurn
@ -
£ o6t | 10000MHz 10GHz =l
30
€ s Once the structures have been - Picked Data Paint Information —
£ [ automatically created from sensitivity :
§-104 analysis they can also be examined ——] R —— :
m . . .
2 using the Project Graphing. T— ] . _
gq_g_ g ] phing — '--..____________‘\_-“ Maximise | Print Export |
1471 Notice that whilst all structures are 50 - i . . . .
ohms, the structures with narrower trace / 5000 5000 7000 3000 3000 10000
widths are significantly more lossy than Frequency - MHz
those with wider trace widths.

Copyright © Polar mstruments 2022 polarinstruments.com
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Populate a Project from Sensitivity Analysis Results

ﬁ Polar Si%000 PCB Transmission Line Field Solver - [C:\Program Files (x86)\Polar\5i9000 Untitled.5i9] [C:\Program Files (xB86)\Polar\Si90004Untitled.5IP]

File Edit Cenfiguration Help

P8 =l coy coleeleIES eesleonlem|oS| R SIS ) %)

H1=32.0000
Ww1=4.70.

Project

Mates: [First 5 lines will print)

Add pour comments here

Lossless Calculation

~Interface Style —
€~ Standard
@+ Estended

~ 6.5 Convergence
i+ Fine [Slower)
~ Coarse [Faster]

~ Tolerance Mode
& Absoluts
" Percentage (%)

— Parameter Snap -

[~ Auta Cale

Shap

Substrate 1 Height
Substrate 1 Dielectric
Lowver Trace Wwidth
Upper Trace \width
Trace Thickness
Coating Above Substrate
Coating Above Trace

Coating Dielectric

Impedance

Zo

5.0000 =
42000 =+
54360 =
7.4360 =
1.2000 =
1.0000 =+
1.0000 =+
42000 =+

I 49.99

55 SIP

-

Save the newly created project
to the Si Project file format
(.SIP) so that it can be recalled
at a later date.

Frequency Dependent Calculation

28 Copyright © Polar Instruments 2022
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Populate a Project from Sensitivity Analysis Results - Summary

As separate structure in a Project it is now possible to examine the
results in a lot more detail than when in sensitivity analysis

Lossy calculations can be performed and compared

As a Project the structure data can be stored as a .SIP file and recalled
later

Useful to both fabricators and design companies

polar
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Surface Roughness Goal Seek option

(==

&
]

File Edit Configuration Help

[ Polar 5i9000 PCB Transmission Line Field Solver - [Ch\UsershrichaDesktop! 5i90004 519000 V21_09 Project Graphing Surface Roughness GoalSeek\Surface Roughness GoalS|

== oo s saleed B el eosl e 5] SIS S 9| ) |

Surface Microstip
1B

ES

-~

Length of Line

Edge-C Ollp|ed Offset Stripline 1B2A Trace Conductivity (5/m)
Lozz Tangent

Rize Time (pg]

L [owm
T [580E+07 — St |
TarD [T 00195 — GoalSesk |
L T

New option to back calculate the surface roughness value
for a structure from the insertion loss measurement data.
The measurements can be generated using the Polar Atlas
system or others that are capable of measuring insertion
loss.

Cyan = Modelled Attenuation with Roughness (insertion
loss)
Brown = Insertion Loss measurement data from Polar Atlas

s f " Constant Er / TanD Frequency Steps
Frequency Mirirnurn [tMHz] FMin I
E N g (MHz) 1000.000 * Causaly Extrapolate Er / 200 — }l
- . Frequency M arimum [GHz] Fhdax I Set...
Surlacezhé'hcrostnp 40.000 ;I ® BidlpllEh VD Source and Load Impedance [Ohms]
Frequency Steps FSteps I 391 — Surface Rough C . Saurce Load
E [~ Auto Calc Calculate " Smocth 50.00 I 50.00
" Hammerstad = Mumbering Mode
. |— Edit...
" Groisse —I & Modemn  Classic
Coated Microstip & Huray Edit... I i
1B
Graph | Odd Mode | Even Model SPICE HLGC' 4 Part 5-Parameters - Graph | 4 Port S-Parameters - Data | Mived Mode 5-Parameters - Graph I Mixed Mode 5-Parameters - Data I Cmsstalkl Measurement Data I
— — Graph Settings
E Edge-Coupled Offset Stripline 1B2A Display Serics
tdy Nam_a 1- Differential IAI\ Losses j
[Coated Microst. s Smooth Conductor Loss B Dielectric Loss SSS Smooth Attenuation C—— Conductor Loss with Roughness [——30 Aftenuation with Roughness
- |E===0 Measured Attenuation : VNA DeltalL-4 Diferegial
E F | Differential ~|
0 L Logs Budget [dB]
Dual Coated L I 0.0000 M_I
Microstip 18 L
= @ 05 L  Picked D ata Point Information —
E % r Frequency [MHz] : 26000.000
Q C Measured Attenuation [dB) : -1.240
Fred - [Dual 1.0
Coated Microst... 5 r
o C I aximize I Print I Erpart
g L
=
=z L
Embedded L
Microstiip 1814 L
-2.0
—— [ Y
: | | | | 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Embedded '
[Embe: 5000 10000 15000 20000 25000 30000 35000 40000
Microstip 1824 Frequency - MHz
H v Lossless Calculation L 1 Sensitivity Analysis 1 Via Checks

Al Structures

Copyright © Polar Instruments 2022
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Surface Roughness Goal Seek option

[ES surface Roughness Goal Seek >
Step 1 : Enter Total Attenuation from measurement o Steg 1
Ose 0 0 0
Freq[Hz]  dB /LL —I Key in or pick the total attenuation (S21 / SDD21) at a
Total Attenuation (521 / SDD21) [ 2E0E+10 [ -1.2400 << <] given frequency from the insertion loss measurement data
Step 2 : Calculate Dielectric and Conductor Loss
dit /L g
Distectric Loss | [ Calculate the dielectric loss for the frequency entered from
Conductor Loss with Foughness D'Em the current structure parameters. Subtracting this
[T atal &ttenuation - Dielectic Loss] U ? calculated dielectric loss from the total attenuation will

| leave the target conductor loss
Step 3 : Calculate Surface Roughness

Cannonball-Huray Bz [pm] | w - Steg 3
Surface Roughness: 22723 Conductor Loss with Roughness: -0.6451 < Use the Si9000 Goal Seek algonthm to vary the surface

1 roughness until it matches the required value to achieve

Setup Goal Seek Parameters the c_onductor loss as calculated in Step 2. _
Min  Max<T1/2  Conv. In thl_s example a Surface Roughness of 2.2729 ym is
Cannonbal-Huray Rz (pm] | 01000 | 174831 | 0.0030 f required

polar
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Surface Roughness Goal Seek option

File Edit Configuration Help

E Polar 5i8000 PCB Transmission Line Field Selver - [C:\Users\richa\Desktop' S5i900045i9000 V21_08 Project Graphing Surface Roughness GoalSeek!\Surface Roughness GoalSeek.5i8] [C:\Program Files (x36)\Polar 5i90004Untitled.5IP] - m} x |

Surface Microstip
1B

i

Surlace Micrastip

)
@

Coated Microstip

e

tdy MName 1 -
[Coated Micrast..

B

Drual Coated
Microstip 18

it

Fred - [Dual
Coated Microst...

I

Embedded
Microstiip 1814

Ul

Edge-Coupled Offset Stripline 1B2A

Length of Line

Trace Conductivity (5/m]
Lozz Tangent

Rize Time (pg]

Frequency Minimum [MHz]
Frequency M arimum [GHz]
Frequency Steps

[~ Auto Calc

o ] ] o s B B =2 .| i
~ Z Frequency

A [ 100000

T [ E80E+07 —
TarD [~ 0mgs —

Tr I 10
Fhin [4000.000
FMax [ 40000

FSteps 291

Graph | 0dd Mode | Ewven Model SPICE HLGC' 4 Part 5-Parameters - Graph | 4 Port S-Parameters - Data | Mived Mode 5-Parameters - Graph I Mired Mode 5-F.

i Logarithm|
Set... I Result Pre
GoalSeekI & Lenath of

~ Extended 5
" Constant
* Causaly B
i Multiple E

Set... I

~Surface Ro
 Smaoth
' Hammerst
" Groisse
& Huray

Now that the surface roughness value has been
adjusted by the Goal Seek option notice the
improved alignment between modelled and
measurement data

Cyan = Modelled Attenuation with Roughness
(insertion loss)

Brown = Insertion Loss measurement data from
Polar Atlas

Attenuation - dB/line

o=
23]

L
(=1

L
i

2.0

Edge-Coupled Offset Stripline 1B2A

Differential

s Smooth Conductor Loss B Dielectric Loss SSS Smooth Attenuation C—— Conductor Loss with Roughness [——30 Aftenuation with Roughness

|E===0 Measured Attenuation : VNA DeltalL-4

D ata Point Information —

/ Mammlsal Print I Erport

/

|
Embedded 5000 10000 15000 20000 25000 30000 35000 40000
Microstip 1624 Frequency - MHz
H v Lossless Calculation L C. 1 Sensitivity Analysis 1 Via Checks

Al Structures

Copyright © Polar Instruments 2022
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Track Resistance Calculator (TRC Plus)

ﬁ Polar Si%000 PCB Transmission Line Field Solver - [C:\Program Files (x88)\Polar\Si%000\ Untitled.5i%] [C:\Program Files (x88)\Polar\5i90004 Untitled.SIP] — m} *

File Edit Configuration Help

Parameter Entry Units
3 E % as = E = =) A & il  Inch
9 L famy == oSN =/ = = m = * Mils nches
¥ B & = (=] ﬁ E E | ﬁ E E @ E % goi|  Lall. E E % ﬁ% E =1 ?I g e " Microns © Milimetres
~ Frequency Distributi M t Data
Length of Line LL 1000.00 ’7(" Logarithmic i Linear ‘ Mo Data Imported Dipti
- ptions:
Surface Microstrip ulk Ith ) | | ™ Include on All Losses plat
18 " TR Plus B

The new TRC Plus calculator includes a number of " e 7005 ke

onstar

enhancements including: ausel

ultiple:

Surface Microstrip
2B

ace R

» Support for longer Length of Line (LL) values
» Support for Temperature Coefficient of Resistance

Coated Micrastip
1B

Graph | Single Ended| SPI

E Surface Microstrip 1B
My Mame 1 - www_polarinstruments.com
[Coated Miciazt... | Smooth Conductor Loss BB Dielectric Loss B Smooth Attenuation C——— Conductor Loss with Roughness
0-F
F e
-01 —_ﬁ
Dual Casted g S‘-—_‘_
ual Loate C - - . -
Microstiip 1B 02 E \ —-w._______- - - Material Units
. 2 -0.3 ; -""\ \h‘-‘-‘_‘”—'—-—-—, . i |7From Si9000 - "| @ Mils O Inches
B-04t ‘-_\ [ _"""'--...._____ Resistivity (Ohm Metres) (:724E,08 O O Microns O Millimetres
F—radr[Dual i iy E _ e [™  Conductivity (Siemens / m) 5.80E+07 S/m
Costed Micrast STF T—] T
oated Microst... 8 o6t — \ Temp. Coefficient (/°C) TCR 0.00386 Track Resistance 0
[
g g 07 E 1\“\ Reference Temp. ('C) | 20| | 0.0870|
<k ———
i = operaingTer (0 I
Embedded -0.8 E Voltage Drop
iciostrip 1814 E X c A
-0.94 Track Dimensions urrent (Amps)
% A0 Lower Trace Width w1 VD (Volts) 0.087000
Ev 0 [ Lo L1 [ Lo L1 Upper Trace Width w2
Ermbedded 1000 2000 3000 4000 5000 6000 7000
Microstrip 1824 Frequency - MHz Trace Thickness T1
m v Lossless Calculation ]_ Freq y Dependent C i
All Structures

Copyright © Polar Instruments 2022 polarinstruments.com
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Track Resistance Calculator (TRC Plus)

1. Interactive track material image.

Clicking on a track parameter label will highlight the associated Track
Dimension field (text box). Enter data into the active field.
Double-clicking anywhere on the image will bring up the Materials Editor.

2. Material selection and properties
Select the material via the drop-down list.

Fields coloured in light-blue are not directly editable but the field values can
be in the Materials Editor.

Fields coloured in light-green are editable by the user. For example,

2  Material Units Operating Temperature will determine a material’s resistivity at that
~ From Si9000 - v @ Mis ) Inches temperature, which in turn will be applied in calculating the track resistance.
1.724 . s o
Resistivity (Ohm Metres) THE-QE Om O Microns O Milkmekes 3. Units
Conductivity (Siemens [ m) SB0E+07 Sfm| '

Switch to your preferred units by clicking the associated option button —

Temp. Coefficient (/°C) TCR 0.00386| | Track Resistance O 5 imperial units include Mils (Thou) and Inches; for metric units choose
Reference Temp. ['C) 20 0.5221 Microns (Micrometres) or Millimetres.
Operating Temp. ('C) 20
- Veltage Drop Y 4. Track or trace dimensions
d  Track Dimensions Current (Amps} 1 Enter or change track dimensions in the Track Dimensions in the chosen
Lower Trace Width W1 7.0000 VD (Volts) 0.522100/ units.
Upper Trace Width W2 6.0000 "
5. Resistance result
Teco Thickness 1 12000 Calculation of the track resistance. The result should update immediately
Length ofLing L £000.0000 R upon any changes to the editable (light-green) fields.

6. Voltage Drop calculation result
The calculated Voltage Drop is displayed in the VD (Volts) text box

34 Copyright © Polar Instruments 2022 polarinstruments.com
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Other enhancements

* Monte Carlo Analysis. New option added to export the lterations
/ Results to Clipboard (for Excel), accessible from the right-click
menu

« Causally Extrapolated Substrate Data. New option added to
export the Results to Clipboard (for Excel), accessible from the
right-click menu

polar
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Si9000e v21.04 (April 2021)
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Monte Carlo Analysis maximum iteration increased to 9000

IE Monte Carlo Analysis - m] X
Mominal Tol[Abg]  Minimum  Masimum Mean Std Dew 5 etti - T o Cloge
- - Substrate 1 Height H1 asonn 2 ooomn [ &so00 [ #5000 asoon |7 o000 Uniformn Distribution o Momal Distribution |
Coated Microstrip 1B X [Tol/MinMaz) [Mean/Std Dev)
© F Substrate 1 Dielectric Ert 42000*| 00000 | 42000 | 42000 4.2000 | 0.0000
l we Lower Trace Width w1 1496292 | 0.0000 | 14.9629 | 14.9623 7.0000 0.0000 Mom -+ Mean
1 l - | ’ Upper Trace Width w2 139629%| 0.0000 | 13.9629 | 139623 6.0000 0.0000 m
£ T f | Trace Thickness m 12000 [ 00000 [ 12000 [ 12000 [ 1.2000 [ 0.0000 _—
Coating fbove Substiate 8 1.0000%| 00000 | 10000 | 10000 | 10000 | 00000 . .
Coating Above Trace c2 1ooo0%] ooooo [ toooo [ 70000 1.0000 | 0.0000 It IS nOW pOSSIbIe tO run a Monte
Caating Dielectric CEr 4.2000%]  0.0000 4.2000 4.2000 4.2000 0.0000 C 1
arlo Analysis for 9,000
’
Imped z ] I
BESEES o [#99 533 s calculations on any selected
structure
Graph | Iterations / Results
- - - ~Results 5 Y
Coated Microstrip 1B - Monte Carlo Analysis Impedance - Zo
www._polarinstruments.com Mominal [ 4999
550 E Minimumn [worst case] B2 R0
E M aximum [worst case] 24 69
500 E Monte Carlo Analysis
450 f Mean I 70.85
F Standard Deviation I 393
400+
m 350 -
E C
& 300 ;
o 2505
5 C
= C
Eomf
z =
150-F
100
50-F
0
-60-=
55.5 . 825
Impedance - Ohms b aximize Print Export I

Copyright © Polar Instruments 2022 polarinstruments.com



o 1 2e

Si9000e 2021 - 2022 Preview

38

Import from Atlas enhanced to support measurement data to 50GHz

E Polar 5i8000 PCB Transmission Line Field Selver - [C:\Users\richa\Desktop'S5i9000Atlas_model_for_rich.5i%] [C:\Program Files (x86)\Polar\5i90004Untitled.5IP]

File Edit Configuration Help

(==

&
]

== == 5 sl o ] o ] M e I

%lgﬂgﬁ‘u ﬁm.J =

2

ES

Surface Microstip
1B

i

Surlace Micrastip

)
@

Coated Microstip

Edge-Coupled Offset Stripline 1B2A

Length of Line

Trace Conductivity (5./m]
Lozz Tangent

Rize Time (pg]

Frequency Minimum (MHz]
Frequency M aximum [GHz]
Frequency Steps

[~ Auto Calc

L [ =
T [580E-07 —  set. |
TarD [T 00795 — GoalSesk |
L T
FMin [ 000000
Fhdau %% Set.. |
FSteps IW

Calculate

Frequency|
i Logarith

Result Pre]
* Length o

~ Extended
" Constant
% Causaly
i Multiple

~Surface R
" Smooth
" Hammer:
" Groisse
@ Huray

Graph | Odd Mode I Even Model SPICE HLGC' 4 Part 5-Parameters - Graph | 4 Port S-Parameters - Data | Mixed Mode 5-Parameters - Graph I Mixed Mode S-Parameters -

The Polar Atlas VNA Delta-L insertion loss test
system now exports measurement data up to 50
Ghz.

The Si9000e Import from Atlas option allows the
insertion loss measurement data (brown data series)
to be overlaid on the All Losses plot.

In this example the Anritsu ShockLine™ instrument
was used, Delta-L maximum frequency set to
40GHz

e

Edge-Coupled Offset Stripline 1B2A

/ —Graph Settings —————————————
/ Dizplay Seres

My Mame 1 - Differential
[Coated Microst.. s Smooth Conductor Loss B Dielectric Loss EEEEEE Smooth Attenuation £—— Conductor Loss with Roughness E===2 Atten
mmm Veasured Attenuation - VMA Deltal 4 DlfierEAE]
E L / I Diifferential ;I
0T Loss Budaet (dB)
Dual Coated L 0.0000  Refresh | |
Microstip 18 L
E @ 05 L ~ Picked Data Point Information —
c |
E L
] L
Fred - [Dual 1.0
Coated Microst... 5 r
IS C M arirnize | Print Expart
g L
= |-
b L
Embedded L
Microstiip 1814 L
-2.0
E L [ N 1 1 L1 1 TR S N | 1
Eribedded 5000 10000 15000 20000 25
Microstip 1624 Frequency - MHz
H v Lossless Calculation J_ 1 Sensitivity Analysis
All Stuctures 4
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Si19000e v21.01 (January 2021)
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Monte Carlo support added for Dual Coated structures

IE Monte Carlo Analysis - m] X
MNominal Tol[#bg]  Minimum  Maximum — Mean  Std Dev Mominal — Tol[4bs]  Minimurm  Maximum — Mean  Std Dev Cloge |
Edae-Coupled Dual Coated Mi trin 1B Substrate 1 Height H1 aso00 | ooooo [ es000 [ 85000 [ 85000 [ 05000 2nd Coating Between Tiaces Cs3 [ qoooo#| ooooo [ o000 [ o000 10000 [ 00000
age-Loupiled ua oatea Microstrip . .
ge-Couple d Wic P Substrate 1 Dielectric Erl 42000+ ooooo [ 42000 [ 42000 [ 42000 [ 00000 2nd Coating Dielectic CSE [ 42000¢]| ooooo | 42000 42000 42000 00000
Lower Trace Widd w1l 7ooo0%| ooooo [ 70000 [ 70000 [ Roooo [ oodod Nom - Mean
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Other enhancements
* FlexNet Publisher / FLEXIm v11.17.2.0 supported
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Impedance calculation

Thank you for viewing this Si9000e 2021 — 2022 preview. If
you have questions we would be delighted to help you.
Your local contact information is contained on the following
slide
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For more information:
Contact Polar now:

USA / Canada / Mexico
Geoffrey Hazelett

Asia / Pacific
Terence Chew

UK / Europe
Neil Chamberlain

Germany / Austria / Switzerland
Hermann Reischer

www.polarinstruments.com

Phone

(503) 356 5270

+65 6873 7470

+44 23 9226 9113

+43 7666 20041-0

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