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New Gradient Surface Roughness Compensation Method added
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New Gradient Surface Roughness Compensation Method added

—Surface Roughness Compensation
£~ Smaoth

= Hammerstad

= Groisse 3— Edi... |

* Gradient [Beta) EDaISeekl
" Huray ———  Edit.. |

i

Selecting the Edit button will allow the
RMS roughness values to be entered.

In this example 1um roughness for all
significant surfaces

/
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New Gradient Surface Roughness Compensation Method added
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The Conductor Loss with Roughness
results data is also shown alongside
the other field solver results.

The complete set of results can be
exported to third-party tools like Excel
using the right-click menu | Copy
Results to Clipboard
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New Gradient Surface Roughness Compensation Method added

E Project Graphing

Si9000e 2021 - 2023 Preview
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Project Graphing Enhancements - now supports structures within
the Project with varying Length of Line
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Other enhancements
* FlexNet Publisher / FLEXIm v11.19.0.0 supported
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Enhancements to the Import Polar CITS Dataloqg File option
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Overview

The Polar Si8000m / Si9000e field
solver products have the capability
to read a Polar CITS Data Log File
(.CLF). This file contains
comprehensive impedance
measurement data and, along with
existing modelled structure
information, offers graphing
capabilities and statistical analysis
where the modelled and measured
data can be presented together.

New for v22.09.01
Now supports the
latest CITS880s data
log file format

CLF <

. Eval Imperial.cif - Polar CIT5380s Controlled Impedance Test System [

File Board Datalog Waveform View Utilities Help

TO#HEN E@

201
—

The Data Log of the
CITS software is stored
in a CLF file

Ready

fverage Job Number | Boaid Seial | Date Tine

Test Step 2of & 12 Logged ftem(s) No TDR Found __ TCPIP - Client looking for Server
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Import CITS Datalog File option — feature recap

Whilst working with controlled impedance designs it is often desirable to
compare the reality of the measurement data against the modelled
structure.

‘Closing the loop’ between the predicted and actual measured results has
a number of benefits for both the design and fabrication environments. It
allows for fine tuning of the structure parameters in future manufacturing
batches, statistical analysis and improved overall process control.

This capability within the Polar’s Si8000m / Si9000e field solver products
allows the user to quickly import measurement data directly from the
industry-standard Polar Controlled Impedance Test System (CITS).

If you are a design customer using the Si8000m / Si9000e and would like
to use this feature, please request the Polar CITS Datalog File from your
fabricator.

polar
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Import CITS Datalog File option — feature recap

ansmission Line Field Solver - [C\Program Files (x86)\Polar 5i90000\Untitled.5i9] [C\Users\richa\Desktop'Si90000\5i2000 CITS Import Sample Files 23 Aug 20220CITS Import.SIP]

on  Help
== = = === =il &5
=|-s b 56 (550, | I BEJGE 2
O T e e o e = = == == P ==
Tolerance  Minimum M asimum
lljﬁl Substrate 1 Height H 60000 =+ 00000 [ 60000 [ 60000 Caleulate |

|

L1 60 chms (1) Substrate 1 Dielectric Bl [ 42000+ 00000 [ 42000
Lower Trace Wwidth W1 [ easae0 )+ ooooo [ eaen |
Upper Trace Width W2 | 59480 :llil 0.0000 | 5.9420 l The '|mp0rt CITS f|le’
Trace Thickness T [ v4o00-=)+[ oo [ 14000 || toolbar option. On
Coating Abave Substrats o [ 1ooo-4+[ coooo [ 1oooo || Selecting this option a
Coating Abave Trace t2 [ 1oooo-+[ ooooo [ 1ooo0 | dialog guides the user
Coating Diglectic CEr | 40000 :llil 0.0000 | 40000 l through the |mp0rt

process
Impedance Zo Iﬂ Iﬂl
Motes: [First & lines will print]

Interf Styl
Add your comments here (RS SIS

" Standard

* Extended

CLF
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Import CITS Datalog File option — feature recap

& import CITS File
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L
=0t

—5Step 1 : Read CITS Log File
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Filename
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Once the CITS CLF data log file

\_ has been identified the software

—Step 2 - Select Data Log Record

Data Log Records IDescription - L0071, Layer - 1, Nominal - £0.00 ;I

|L1 B0 ahms (1) =l

Project Structure

Graph | Analysis [Line]l Analyziz [Bar]l Measurament D ata | /

AN
Lot Layer |
[E0.00 Tok 2% Jippp Tek% 1000

reads key information —
Instrument Model, Serial
Number, Data Log Record
Count, Tests per Board / Coupon

SO

r Graph Settings

A Data Log Records dropdown list
built from the data log file, allowing

L1 60 ohms (1)

o polarinstruments_com

The Project Structure dropdown

=== Measul the user to select the appropriate test

records they would like to view / plot

presents a list of structures currently
available within the Project. Together
with the Data Log Records dropdown it

allows the user to quickly match the

mpedance Optiohs :

He Mominal Impedance

He inimum / b aximum
Impedance Options ;

He Mominal Impedance

He Tolerances [plus / minusz)

pedance Results :

Vv

63 A 2 data log records against the correct 7 Fail
- structure [~ Short
62 V A /\\ T il LY rcrenData Point Information —

VARSI

Impedance - Ohms
pad
T

M aximize I Frint Expart

7 V \
60 I \
1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 5 10 15 20 25 |Itis possible to plot the modelled and
Index measured impedance data in a number
of ways. The following slides provide
more details
14 Copyright © Polar Instruments 2023
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Import CITS Datalog File option — feature recap

Data Log Records

Project Structure

Dezcription

Haominal Impedance

—Step 2 : Select Data Log Record

IDescriptiDn - L, Laver - 1, Hominal Impedance - 60.00

=

Dezcription - L0, Laver - 1, Nominal Impedance - 60,00
Dezcription - LO3, Layer - 3, Mominal Impedance - 60.00
Description - LOG, Layer - &, Maminal Impedance - 60.00
Description - LO3, Layer - 8, Maominal Impedance - 60.00

£0.00 Tok% Jp00  Teb= |10.00

Each test record type found in the data
log file is listed in the drop down. In this

% case there are four tests.

[E Polar Si9000 PCE Trar

Data Log Records

Froject Stucture

—5tep 2 : Select Data Log Record

File Edit Configurati

I

IDescriptinn -L07, Laver - 1. Maminal Impedance - 60.00

|L1 B0 ohms (1)

Led L

Diescription L3 B0 ahmz [2)
Maorminal Impedance tg Eg E.Emmz Ei}

==

L1 60 ohms [1]

To match one of the four modelled
structures from the Project group
against a data log test record simply
select the structure from the Project
Structure dropdown

/_

Copyright © Polar Instruments 2023

L3 60 ohns (2]

LE 60 ahrz [3)

Four structures loaded into
the Project group

LS 60 ohms [4]
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Import CITS Datalog File option — feature recap

The Graph tab provides a number of plot Graph Settings allow the selection
options. In this case the measured data is of modelled / measured data to
shown in Green, the modelled data in Red be plotted
Graph] Analysis (1)] Anabysis 21 MBM; W
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. separate board / coupon Maodelled Impedance Options
www_palarinstruments. com measurement v Inchude Nominal Impedance
Em Veasured - Average S Modelled - Nominal [ Inchude Minimum / Masinum
- 7 / Measured Impedance Options
yd [ Include Mominal Impedance

o
.

[=>]
()

I V [~ Inchude Tolerances [phis / minus)
A , . .
L / \ ’ y \ /\ A / \/ / \A Picked Data Point Information
V 3 A /\< 2 Result - Pass

w

E

IS

@]

262 v \ == Y Index - 22

c ndes -

s / \ \ / V / v Board Serial - 7

2 61 A N, Date - 06/02/13

4 w Time - 1311

E - V dverage - 63.08 Ohms

5D-1.13

(=x]
(=1

M awimum - 64.83 Qhms
Minirum - 60.84 Qhmg

] 10 15 20 25 30 35 40
Index /\

\ NN /o

The y-axis is the measured impedance The x-axis is the |dent|fy|Pg Index of Itis pos.sible to _pick a m_eas_ured
for each board / coupon the board'/ coupon read from the d_ata point, key information is
data log file displayed here

16 Copyright © Polar Instruments 2023 polar
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Import CITS Datalog File option — feature recap

In this case the Graph contains:
Measured — Average (Green)
Nominal (Red)

Upper Tolerance (Blue)

Graph Settings allow the selection
of modelled / measured data to

Lower Tolerance (Yellow) be plotted
Graph‘ Analysis [1]] Analysis [2]] Measuremem\ ;
Graph 5Setti
\ L1 60 Dhms (1 ) tdodelled Impedance Options
wnwpolarinstruments.com I~ Include Mominal Impedance
I \easured - Average NS Measured - Nominal EEEEEEE Measured - Tol + 3 Measured - Tol - Upper tolerance [ Include Minimum ¢ Maximum
58 - —/ ya .
C \/ tdeasured Impedance Options
[ Iv Include Mominal Impedance
o Iv include Talerances [plus £ minusk
£ 64-L
5 g2 - V)——/\ s .Av/‘-u /o —‘/A'\r_.-k. Picked Data Point Information
bk e L NN AT T :
o 60—
@ /
ESB = / Nominal
g 56 : omina
54_:_. * * * * .// -, * -, -, * * L] .A. * L] * L]
u A
) S | y 4 | L1 | — L |
0 / 0 i 20 9% 30 | Lower tolerance A0
Index

Measured — Average (Green).

Whilst reading slightly higher than the
Nominal (60 ohms) all measured data
points are within the upper and lower
tolerance bands

Copyright © Polar Instruments 2023
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Import CITS Datalog File option — feature recap

Analysis options:
This bar chart shows the distribution of
measurement results over an impedance range S s e A seeil

coupon measurements, 62 +/- 0.25

ohms is the most common result
S|S[Bal]| Meazurement Data
N \
N

7 P
/ ~ —Analysis Settings ———————————
L1 60 Ohms (1) Include Impedance Results :
www_polarinstruments_com ¥ Pass v Fail
/ [~ Open [~ Shart

Graph| Analysis [Line) -‘5\

w

[a]

B |

M aximize Frirt Export

3]

F=.

(]

Number of Boards f Coupons
o

o
|

62 625
Impedance - Ohms \

The y-axis is the number of boards /
coupons that fall within a given
impedance as detailed on the x-axis

The x-axis is the measured
impedance in 0.5 ohm increments

18 Copyright © Polar Instruments 2023 polarinstruments.com
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Import CITS Datalog File option — feature recap

Measurement Data:

The CITS Data Log data may also be viewed in a
data grid layout. This is especially useful for
viewing the Result data (Pass / Fail)

Graphl Analysiz [Line]] Hinalyziz (Bar)

Fesult Board Serial Minirum | Station Description Marinal Instrument
1 13 12:43 k0.3 956 _TEST STATION 1_ 1

Pazzed 2 05/02413 5993 _TEST STATION 1_ 1 10 CITS880

Pazzed 3 17 08402413 1281 E3.01 034 E4.43 E1.68 _TEST STATION 1_ L 1 j=i1] 10 10 CITS880 17581
Pazzed 4 33 05/02413 1282 E3.22 1.07 Ed.62 E1.29 _TEST STATION 1_ Lo 1 =] 1o 10 CITS880 17581
Pazzed 5 g 05/02/13 1259 E3.93 0.95 E5.32 E22 _TEST STATIOM 1_ Lo 1 j=t1] 10 10 CITSB80 17531
Pazzed g 100 08/02413 1300 E1.17 n.as EZ E3 R9.E3 _TEST STATION 1_ Lo 1 0 10 10 CITS880 17581
Pazzed 7 32 05/02413 130 E2.38 0.8s8 E3.58 BO.72 _TEST STATIOM 1_ Lo 1 0 10 10 CITS880 17581
Pazzed a 21 08402413 13M EZ.37 naz E3.88 E0.98 _TEST STATION 1_ L 1 j=i1] 10 10 CITS880 17581
Pazzed 9 4 08/02/13 1302 E3.35 0.65 E4.41 E1.75 _TEST STATION 1_ Lo 1 =] 1o 10 CITS880 17581
Pazzed 10 33 05/02413 1303 E1.51 073 EZ.95 BO.05 _TEST STATIOM 1_ Lo 1 j=t1] 10 10 CITSB80 17531
Pazzed 11 18 08/02413 1303 B0.22 0.2 E1.48 R9.09 _TEST STATION 1_ Lo 1 0 10 10 CITS880 17581
Pazzed 12 3 08/02/13 1304 E0.54 0.75 E21 5919 _TEST STATION 1_ Lo 1 0 10 10 CITS880 17581
Pazzed 13 15 08/02413 1305 E1.4E 073 EZ.83 BO12 _TEST STATIOM 1_ L 1 j=i1] 10 10 CITS880 17581
Pazzed 14 2 08402413 1309 E0.09 0.E7 E1.24 5857 _TEST STATION 1_ Lo 1 =] 1o 10 CITS880 17581
Pazzed 15 23 05/02413 1308 E1.01 073 B2 4 R9.69 _TEST STATIOM 1_ Lo 1 j=t1] 10 10 CITSB80 17531
Pazzed 16 A 0802413 1307 E1.05 0.E3 E214 R9.45 _TEST STATION 1_ Lo 1 0 10 10 CITS880 17581
Pazzed 17 6 08/02/13 1307 E1.54 0.4 E2.98 E017 _TEST STATION 1_ Lo 1 0 10 10 CITS880 17581
Pazzed 18 78 08402413 1308 EZ. 43 na: E3.44 B0.32 _TEST STATIOM 1_ L 1 j=i1] 10 10 CITS880 17581
Pazzed 19 11 05/02413 1309 E1.79 0.83 E3.08 BO.37 _TEST STATION 1_ Lo 1 =] 1o 10 CITS880 17581
Pazzed 20 31 05/02413 1309 B0.25 0.65 E1.37 B8.85 _TEST STATIOM 1_ Lo 1 j=t1] 10 10 CITSB80 17531
Pazzed Kl 120 08402413 1310 E2.01 0.69 E3.24 BO.ES _TEST STATIOM 1_ Lo 1 0 10 10 CITS880 17581
Pazzed 22 70802413 1311 E3.08 113 E4.89 EO.84 _TEST STATIOM 1_ Lo 1 0 10 10 CITS880 17581
Paszed ] 19 NRAN2A30 131 F1R3 ns? F2 A1 FN19 TFST STATINN 1 1m 1 RN n 1N CITSR8N 17781

Copyright © Polar Instruments 2023 polarinstruments.com
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New Manually Set Y-Axis option for the All Losses plot

E Polar 5i%000 PCB Transmission Line Field Selver - [C:\Users\richa\Desktop5i9000\Atlas_model_for_rich.5i3] [C:\Program Files (x88)\Polar\5i3000\Untitled.5IP]
File Edit Configuration Help

o ] 8 | o oo o] s e B = [

o=
RN}

| 68

&
=

&8 |

The new ‘Manually Set Y-Axis’ option provides more control
over how the All Losses plot is presented.

ES

Frequency Distribut]
Length of Line LL I 1000.00 " Logarithmic:

The All Losses plot defaults to Y-axis auto-scale, where the
Y-axis is resized to fit all data series.

When the ‘Manually Set Y-Axis’ option is checked, the Y-axis
min and max values can be fixed to user-defined values.

Coated Microstrip
1B

Sutacs Micosti Traze Conductivity (5/m] TC I S.80E+07 —  Set.. I Result Presentation
urface Micrastrip
1B Loss Tangent TanD I 00195 — Gﬂalsggkl ’7(3' Length of Line
Riize Time [ps] Tr I 10 — Extended Substrate
" Constant Er ¢ TanD
Frequency Minimum [MHz) Fhdin I
% 1000.000 & Causally Extrapolatg
Surface Microstrip Frequency Marimum (GHz) PMax [ 4nom0—— St | | Mulipie Er/ TarD
2B
Frequency Steps FSteps =] ~ Surface Roughness
I~ Awto Calc Caloulate I i~ Smoaoth
 Hammerstad
" Groisse
& Huray

This is especially useful after importing measurement data
(brown) which often has measurement error artefacts that are
not useful when comparing against the modelled data.

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

Il

Edge-Coupled Offset Stripline 1B2A

My Mame 1 - Differential -
[Coated Microst... s Smooth Conductor Loss ES Dielectric Loss EEESSE Smooth Attenuation —— Conductor Loss with Roughness E=——33 Attenuation with Roughness )
/=== Measured Attenuation : VNA Deltal -4 Differertial
E F o= IDlHerantlaI \'4 ;I
F . E—
_n 72 B 5 R p H
'E)1ua| Co_at1eg 04 C T Min [dB] v Max [dE)
iorestip s [0 [ 00000 _Refresh |
S F
E 061 Loss Budget [dB)
é -0.8 f I 0.0000 Refresh I . I
Fred - [Dual ' F \ ~Pi i ion —
Conted Mierost.. = ok T Picked Data Point Information
® o —"M ]
= | = —
= E
Embedded -14 191 °v0 0 Fmm.l M’M taximise | Print I E=port I
Microstrip 1814 A6 : B e
E ek { ARAANA |
C_1 I L1 1 1 L1 1 L1 TR R | L1 I I L1 1 \ 1 1 1 |h\f\ 1
Embedded 0 5000 10000 15000 20000 25000 30000 35000 40000
Microstrip 1824 Frequency - MHz
“ v Lossless Calculation ]_ Freq vy Dep C: 1 Sensttivity Analysis

All Structures

Copyright © Polar Instruments 2023
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New Manually Set Y-Axis option for the All Losses plot

GlaDhl Odd Mode] Even Model SPICE HLGEI 4F’orl5—PalamEtels'Glanhl 4Po|t5—Palameters'Data] Mixed Mode SrParameters—Graph] Mixed Maode S—Palameters'Data] Crossla\k] MEasulemenlDalal I_ i
Edge-Coupled Offset Stripline 1B2A Y bin [dB] ' M ax [dB]
Differential
s Smooth Conductor Loss B Diglectric Loss SR Smooth Attenuation 2 Conductor Loss with Roughness [E==—3 Attenuation with Roughness | '1 HEDD | DDDDD HEffESh
= Measured Attenuation © VNA Deltal-4
oL
05t 2o
2 r ‘Manually Set Y-Axis’ unchecked,
8 .f the Y-axis will auto-scale.
: ° Notice the plot will scale the Y-axis
€L .
2T to include all the measurement
C data including the measurement
204 |error artefacts
C Lo Lo 1 L1 L1 I 1 I N B | L1 i 1 L1 1
5000 10000 15000 20000 25000 30000 35000 40000
Frequency - MHz
Graph | Ddd Mode | EvenMode| SPICE RLGE| 4 Port 5-Parameters - Graph | 4 Port 5-Paramelers - Data | Mised bods 5-Parameters - Graph | Mixed Mo S-Parameters -Data | Crosstalk | Messurement Dats v v i
Edge-Coupled Offset Stripline 1B2A ¥ Mim [dB] ¥ Max [dB]
Differential
s Smooth Conductor Loss — BEEmee Dielectric Loss EEEEEE Smooth Attenuation T——3 Conductor Loss with Roughness === Attenuation with Roughness | -1 EEDD | |:||:||:||:||:| Hefresh
0 = [Measured Attenuation : VMNA Deltal 4
,g_g_f—
04+
295 ‘Manually Set Y-Axis’ is checked,
S0y the Y Min is set to -1.95 dB
S 10+
sl Notice the plot will fix the Y-axis
<,k min / max to the values specified,
aef the measurement error artefacts
18 F ml |wi|| be ignored.
Eo 1 I 1 1 L1 1 I I N B 1 = 1
5000 10000 15000 20000 25000 30000 35000 40000
Frequency - MHz

polar
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Enhancements to the Import Touchstone Format option E|

ﬁ Import Touchstone Format

Edge-Coupled Coated Microstrip 2B

4 Part 5-Parameters - Graph | 4 Part S-Parameters - Data

Touchstone files contain S-Parameter data exported
from VNA instruments and modelling software,

Read Touchstone File

Filerame
’VIE:\U zershrichahDesktophE CCM 2B 2inch.zdp I Import

|v Dweray Calculated S-Parameter Data

including the Polar Si9000e.

The Si9000e allows a Touchstone file to be imported
(green) and then compared against the structure

currently being modelled (red).

Graphing options exist to display Magnitude, Phase
and present S-Parameters as a Smith chart.

VV22.09.01 enhances the Import Touchstone Format
option to support S-Parameter data from a wider range

of frequencies.

S21

www. polarinstruments_com

" Phase

V-

B Touchstone W Calculated
[]—:
A
20
m e
T 3L
© E
24
r= E
&5
= E
6
Pa
8
0 2000 4000 6000

Copyright © Polar Instruments 2023

8000 10000 12000 14000 16000
Frequency - MHz

— Data Serie
511 7512 513 514
o521 522 523 524

53 (7532 533 5
541 (7542 o543 s

M aximise I Print I Expart

18000 20000
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Enhancements to the Import Touchstone Format option E

521
www.polarinstruments.com
[S—Touchsionz WS- Calculated In this example a Touchstone 4-port file
0N (.S4P) has been imported into the
T Si9000e. Magnitude, Phase and Smith
wlE Chart are shown for S21
T3
S5l
= ¢
s
7
of
Bl
0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000
Frequency - MHz
S21 S21
www.palarinstruments.com www.polarinstruments.com
M, Touchstone WEEEEEE Calculated
200
150 A N \ \
100
@ 5]
[l
g 0
5 -50-
-100-
150

! N N N

2000 4000 6000 8000 10000 12000 14000 16000 18000 20000
Frequency - MHz

o

15}

=
1

23 Copyright © Polar Instruments 2023 polarinstruments.com



:-‘o-u"l"i' Si9000e 2021 - 2023 Preview

24

Si9000e v22.04 (April 2022)
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New Differential Via Calculation capability

E Polar 5i9000 PCB Transmission Line Field Solver - [C:\Program Files (x86)\Polar\5i%000\Untitled.5i8] [C:\Program Files (x86)\Polar\5i%000\ Untitled.SIP] — O x
File Edit Configuration Help
Parameter Entry Units
5 —| =8 B B9 E%@ ' Egaﬂ EEE & .?l =5 & i " Inch
o= gy & = aa EEE EEE G| == T - hid —_— LS nenes
*_I_‘E‘ _Iz_l | | | | | | | | = ol E ﬁg 'g E [ A QJ  Microns ¢ Milimetres
~ Tolerance  Minimum — Masimum
Substiate 1 Height H1 | B.5000> 000 | 85000 | 85000 Caloulats
Edge-Coupled Coated Microstrip 1B Substrate 1 Dielectiic Erl | 42000 = = gl 42000 Calculate
Edge-Coupled - P X = —I
Surface Microst... Lower Trace Width 1 I 5.0000 :II | 000
Upper Trace Width W2 | 4.0000 :II
g Trace Separation 51 22310 :II
Edge-Cougled Tiece Thickness m 12w The new Via Checks toolbar option.
Surface Microst... Coating Above Substrate C1 1.0000 :II
Coating Above Trace c2 10000 = . . . a a .
: —=
Costing Between Traces T This Differential Via Calculation is now
Edge-Coupled Cnating Dielectric CEr 4_2000::’ part Of a new tabbed Vla CheCkS
Coated Miciost.. " " — . .
Nates: (Fist  ines il pin) Intorface Style dialog accessible from the toolbar. It
Add your comments here Differential Impedance Zdiff A A
E ¢ Stnda g #0 | also contains the Via Stub Check and
¢ Estended 2 H 7 7
—— Via Pad / Anti Pad Coaxial Calculation
Coated Miciost... ~G.5 Convergence A
that were previously present on the
e i Fine [Slower) ..
" Coarse (Faster] main |nterface
Edge-Coupled ~ Tolerance Mode -
Dual Coate.. &+ Absolte
—E A " Percentage (%]
~ 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 v

25 Copyright © Polar Instruments 2023
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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 2023

Calculation results are presented here

0D 15.0000 —j

F 35.0000 j
AP [ E0.800 }
APH [ 50800 }
Dkz 36350 —j

Zodd 424

Zdift 84.89
DKEF

Blel daslails

4.4430

/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

27 Copyright © Polar Instruments 2023 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 2023

=  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



i

Si9000e 2021 - 2023 Preview

29

Copyright © Polar Instruments 2023
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New Surface Roughness Compensation Preset VValues option

- 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

30 Copyright © Polar Instruments 2023 polarinstruments_com



--n@I-GE' Si9000e 2021 - 2023 Preview

New Surface Roughness Compensation Preset VValues option

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.

31 Copyright © Polar Instruments 2023 polarinstruments_com
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New Surface Roughness Compensation Preset VValues option

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 2023
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S19000e v22.02 (February 2022)
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Track Resistance Calculator (TRC Plus) enhancements

E Polar 5i9000 PCB Transmission Line Field Solver - [C:\Program Files (x86)\Polar\5i%000\Untitled.5i8] [C:\Program Files (x86)\Polar\5i%000\ Untitled.SIP] — O x
File Edit Configuration Help

— —— — = E% s =) L P.aran_ﬁelerEntry Units
*lez EQQ inl ﬁ|E|E|E| ﬁ|E|E|E| E|El @l&l & %|_ﬂﬂ‘n s @ ﬁ%|ﬁ§|r§| gl E||?| !l Lf: Mis T nckes

~ = Taolerance  Minimum  Maximum
Substrate 1 Height H1 25000 <+ [ 0.0000 [ 25000 [ 25000 Caloulate

il
%
i)

= =]
=] Ll

Surface Microstip
2B

Coating Above Trace cz 10000 =+ [ 0.0000 [~ 10000 [ 1.0000

42000 [ 0.0000 [ 42000 [ 42000

enhancements including new
graphing capability.

|
Suiface Miciastip Coated Microstrip 1B Substrate 1 Dielectric El [ az000 - *[ oooo0 [ azooo [ 42000 Celeulate |
) L Lower Trace Width w1 [ 3avsz [ ooooo [ 3avsz [ sevee
| = — Upper Trace Width w2 [ zamez [ ooo00 [ 2avsz [ 29752 Caloulate
g t t Trace Thickness T [To7o00=*[ 00000 [ 07000 [ 07000 Celeulats The optional TRC Plus calculator
Coating Above Substrate € [ 1000+ ooooo [ 1.0000 [ 10000 includes a number of
I
I

Coating Dielectric CEr

Impedance Zo I 50.00 | 50.00'

Coated Microstrip
1B

Motes: [First 5 lines will print)

Selecting this toolbar option will

- Interf Style
g o comment e © Standa pass the current structure
o 1  Eended dimensions to the TRC Plus in
[“_d/ML‘ ffF':[SIwg] order to calculate the track
" Coarse (Faster] reSiStanCG
DMW ~ Tolerance Mode -
Microstrip 1B * Absolute

" Percentage [%)

e

~ Parameter Snap |

Fred - [Dual [~ AutoCale

Coated Microst...
Shap I

m
2
=
@
=4
=
@
o

ticrostrip 1814

Embedded
icrostip TB28

i

L Lossless Calculation 1 Frequency Dependent Calculation l Sensitivity Analysis

Single-Ended Stiuctures
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Track Resistance Calculator (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

@[ =
1724E-08 Om

Units
® Mils O Inches
O Microns O Millimetres

Track Resistance

519000

SingleEnded
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5.80E+07 Sfm Single Trace
TCR | 000386] |
Dual Trace
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2975
0.7000
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S IEIEE:

Copyright © Polar Instruments 2023

Voltage Drop (Single Trace)

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

VD (Valts)

Resistance O
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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



m— T

Si9000e 2021 - 2023 Preview

36

Track Resistance Calculator (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
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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
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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

MI-- to choose which structures from the Project

B CIRess are plotted. Individual structures can Si9000e 2021 - 2023 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 &l g:ﬁ?:::agﬂgﬁz:z %E:EEE;T?;?# El;;;:jgad
Select SE | 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 Minimum
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 | Unselect &l | Surface Roughness Compensation : Huray
Select SE | Select Diff |

Graph
- ~Graph Setti
Conductor Loss with Roughness Di;;::ys:m:;fs
www.polarinstruments.com
. Roughness 0.5um BB 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 Graphing - 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 | Unselect Alll T::S ed Substrate Uata au.sa Iy E wtrapolate Er
One or mare Stuctures has greater than 175 data points. Mouse over for mare info. Select SE | 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 -0.24 Frequency Minimum
N [oMHz 0GHz ~|
@ 04 — s Phistiiiie: i Fraquency M asimurn
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.
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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

SEEEE RN AT . e

File Edit Configuration Help

=g

&
]

¥s Ch

E 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
_ —a— T Increment . : s

== = I 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
™ 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 L 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

=l @Iﬁl @)%t I I ) 2 e PP B 2 B . |

File Edit Configuration Help

e | M wlwlﬁlﬁl =

B vs Ch
Parameter +|[More | Calculate
Coated Microstrip 1B Range Start Value %% w
. Elaioe Finich Wally lw
T [ Tom0 [ 70000
| The Results tab contains ng Paramat
the calculated results data v
""" ; used for the Sensitivity [50.0000 The right-click menu now has a new Create
Analysis plot e [ 5750250 Project Structures option. On selection the
software will create an individual structure per
S S [ 7 £ B [ N - S [ S 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 170303 1.2000 1.0000 1.00001 42000 49.9967 Yes
W1=12.25. \ 11.0000 42000 139567  18.9567 1.2000 1.0000 49.9867 Yes

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

12.0000 42000 218823 208323 . . . 3 50,0058 Ve opy Re o Clipboard (for Fxce

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
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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 SUDSHate 1 Hemn il 5.0000 §5*| 0.0000 [ 50000 [ 5.0000 Caloulate
=0 1= W1=8.436 =49.99 ubstrate 1 Dielectric T T ao000 =+ alculate
et H1=5.0000 W1=8.4360 Z0o=49.99 Subsirate 1 Dielect Ert 42000 == 00000 [ 42000 [ 42000 Caloulat
W1=4.70. L w2 Lower Trace width Wi 84360 45| 00000 [ G4360 | 94360
l 4 . S * Upper Trace Width W2 7.4360 | * [ 0.0000 [ 7.4360 [ 7.4360 Calculats
E 1 fi | Trace Thickness T [ 12000+ 00000 [ 12000 [ 1.2000 Caleulate
H1=4.0000 Coating Above Substrate c1 | 1.0000 :Il 1| 10,0000 | 1.0000 I 1.0000
wil=F.56. Coating &bove Trace 2 | 1_nggﬁt| 10,0000 | 1.0000 | 1.0000
Coating Dielectric CEr [ 42000+ oo000 [ #2000 [ 42000
Impedance Zo mlﬂ Calculate
Motes: [First 5 lines will print] . . Style More...
Q comments here ’7(__ Sl —‘
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 Calc
Snap
Lossless Calculation 1 Freguency Dependent Calculation l Sensitivity Analysis Via Checks
[Pruiact A

Copyright © Polar Instruments 2023
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= Project Graphing

- O X
~ Project § List ~Selected 5 Info Close |
Structure Type : Coated Microstrip 18
Stucture [ Mame Selected Ealour H1=3.0000 W1=4.7096 Zo=50.01 H1 3.0000
Erl 4.2000
l_ ol 4.7094
l l g w2 37094
E T1 1.2000
i T f; Ci 1.0000
i cz 1.0000
H1=4.0000%/1=6.5638 Z0=49.93 CEr 4.2000
Za 50,01
LL 1000.00
2 H1=5.0000 W1 =8.4350 70=49.99 Yes TC 5.O0E+07
TanD 00195
Tr 10
Fhdin R00.000
3 H1=6.0000 w1 =10, 3381 Zo=43.33 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
it o Ul el ] e Select Al Unselect Al Surface Roughness Compengzation : Hammerstad
Select SE | SelectDiffl
Graph
- - — Graph Settings
Attenuation with Roughness Display Sefings
www.polarinstruments.com R e
mm H1=3.0000 W1=4_7096 Zo=50.01 mmmmmm H1=4.0000 W1=65636 Z0=49.99 mmmmmm H1=5_0000 W1=8.4360 Z0=49.99 ——1 H1=6.0000 W1=10.3381 Z0=49.99 o
=1 H1{=7.0000 W1=12.2522 Zo=50.00 === H{=8.0000 W1=14.1663 Zo=50.00 == H{=9.0000 W1=16.0923 Zo=50.01 E====31 H1=10.0000 W1=18.0303 Zo=50.00 ilodeliolBiferentialisiveinesiont
| — H1=11_00|00 W1=19.9567 Z0=49.99 === H1=12.0000 W1=21 6823 Zo=50.01 Differential =
0
© E | ~X-Axis Bange ——————
% 0.2+ 5 " Frequency Minimum
o — .
E=] = OMHz OGHz -
o 044 \ — I ) -~
o L Frequency b asinurn
@ -
2 C 10000MHz 10GHz -
£ 06 | =
30
e Once the structures have been - Picked Data Paint Information —
-0.8+ . e
= automatically created from sensitivity :
§-104 analysis they can also be examined ——] R —— :
m . . .
2 using the Project Graphing. T— ] . _
E 1.2 g J p g """‘"--_-__-_____-“ — I aximize | Priit Expart I
= % \
444

Notice that whilst all structures are 50 - o . . . . . ||
ohms, the structures with narrower trace / 5000 6000 7000 3000

widths are significantly more lossy than Frequency - MHz

those with wider trace widths.
Copyright © Polar Instruments 2023

polarinstruments.com



2 Loa

Si9000e 2021 - 2023 Preview

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

2|8 =[] oo o i R e 22

H1=32.0000
Ww1=4.70.

H1=4.0000
w1=E.56.

Motes: [First 5 lines will print]

Add pour comments here

Lossless Calculation

~Interface Style —
" Standard
& Extended

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

 Tolerance Mode
i+ Absolute
" Percentage (%)

— Parameter Snap -

[~ Auto Calc

Shap

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

Project

49 Copyright © Polar Instruments 2023
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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] oo el el eosl e 5] ESIES| S 0| 4 |

Surface Microstip
1B

i

Surlace Micrastip

)
@

Coated Microstip

e

ES

-~

Length of Line

Edge-Coupled Offset Stripline 1B2A Trace Conductivity (S/m]
Lozz Tangent

Rize Time (pg]

Frequency Minimum [MHz]
Frequency M arimum [GHz]

Frequency Steps
[~ Auto Calc

L [ om0
T [580E+07 —  set. |
TarD [T 00195 — GoalSesk |
L T
FMin [ 000000
Fhdau %} Set.. |
FSteps IW

Calculate

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

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

" Constant Er ¢/ TanD Frequency Steps
oyl > -
& Source and Load Impedance [Ohms]
—Surf Rough C 8 Source Load
~ Smocth 5000 [ 5000
" Hammerstad = Mumbering Mode
. |— Edit...
" Groisse —I & Modemn  Classic
& Huray Edi... I i

T — Graph Settings
Edge-Coupled Offset Stripline 1B2A Display Series
My Name 1 - Differential IA” Losses j
[Coated Microst.. Ems Smooth Conductor Loss B Dielectric Loss S Smooth Attenuation C—— Conductor Loss with Roughness [——30 Aftenuation with Roughness
- |E==m Measured Attenuation - VMA Deltal-4 Dileiat]
L | Differential |
0 L Logs Budget [dB]
Dual Coated L | 0.0000 Refresh | |
Microstip 18 L
=== © 05 L ~ Picked Data Point Information —
E % r Frequency [MHz] : 26000.000
% C tdeazuied Attenuation [dB] : -1.240
Fred - [Dual 1.0
Coated Microst... 5 r
= C I awimize I Print I Erpart
g L
= |
b L
Embedded L
Microstiip 1814 L
-2.0
— L Y
Lo L1 1 1 L1 I 1 I A TR N L1 1 L1 1
[Embedded 5000 10000 15000 20000 25000 30000 35000 40000
Microstip 1624 Frequency - MHz
H v Lossless Calculation L 1 Sensitivity Analysis 1 Via Checks

Al Structures

Copyright © Polar Instruments 2023
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Surface Roughness Goal Seek option

[EE 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
dt /L g
Distechric Loss e [ Calculate the dielectric loss for the frequency entered from
Conductor Loss with Foughness D'Em the current structure parameters. Subtracting this
[Total Attenuation - Dielectic Loss) — ? calculated dielectric loss from the total attenuation will

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

Cannonball-Huray Bz [pm] | 3 - Steg 3
Surface Roughness: 22723 Conductor Loss with Boughness: -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  Conw In thl_s example a Surface Roughness of 2.2729 ym is
Cannonbal-Huray Rz () | 01000 | 174831 | 0.0030 i 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 530004 Untitled.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

Lozz Tangent

Rize Time (pg]

[~ Auto Calc

Frequency Steps

Trace Conductivity (5/m]

Frequency Minimum [MHz]

Frequency M arimum [GHz]

o ] | o ) s B B ] =) .|
~ 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 Miked Mode 5-P.

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

Ems Smooth Conductor Loss B Dielectric Loss S 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
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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 —EEE 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-_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
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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

55 Copyright © Polar Instruments 2023 polarinstruments.com



-
—-‘o-u""i' Si9000e 2021 - 2023 Preview

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 [#9 533 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
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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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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
Upper Trace Width W2 EO000*| 00000 | 60000 | E0000 ) 60000 00000 Differential Impedance Zdiff | 9399 | 99.99 | 99.99 Tol - Std Dev
Trace Separation )l sogeaz| 00000 [ 69659 [ 59669 [ Gsesa| oodod -
Trace Thickness ™ 1z000%] oooon [ 1zoon [ 7000 [ 12000 noooo [ Seltings Uniform Distribut Mormal Distributi
. riform Distnoution ormal Listnbution
Coating Above Substrate 1 10000* | ooooo [ toooo [ 90000 [ o000 [ oooog {“ﬁfalmns | 500 Tal/Mintag) ' \Mean/std Dev) ‘
Coating Above Trace r2 10000* [ 00000 [ 10000 [ 10000 [ 10000 [ oodod
Coating Between Traces i 10000#] 00000 [ 10000 [ 10000 [ 10000 [ oodod
Coating Dislectric CEr 4zoo02| 00000 [ 42000 [ 42000 [ 42000 oodod
2nd Coating Above Substiate cs1 1oo00%] ooooo [ 10000 [ 10000 [ o000 [ ooooo
2nd Coating Above Trace a2 10000* | ooooo [ toooo [ 90000 [ o000 [ oooog
Graph | Iterations / Results
\ N\ - - - ~Results 5 Y
Edge-Coupled Dual Coated Microstrip 1B - Monte Carlo Analysis Impedance - Zdif
www._polarinstruments_com Mominal 9999
100 : Minimum [worst caze] 95 41
E . . M auimum [worst casze] 10272
90+ The Monte Carlo Analysis option _
E Monte Carlo Analysis
20 now supports Dual Coated Hean IEE
r Standard Deviation I 111
- structures
i) C
5 60
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w B0E
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£ C
4 C
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20+
10F
0-F
= I | | I
95 95 5 96 96 5 97 97 5 93 98 5 99 995 101 1015 102 1025 103
Impedance - Ohms I aximise Print Export I
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Other enhancements
* FlexNet Publisher / FLEXIm v11.17.2.0 supported

62 Copyright © Polar Instruments 2023 polarinstruments.com
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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

Polar Logo & graphic devices are registered trade marks of Polar Instruments Ltd.
Copyright Polar Instruments Ltd (c) 2023
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Impedance calculation

For more information:

Contact Polar now: Phone
= USA / Canada / Mexico
- Lupita Maurer (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) 2023

polarinstruments.com
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