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Enhancements to the Import Polar CITS Datalog File option

CLF

New for v25.02
Now supports the
latest CITS880s
v24.12 data log file
format

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.
**See slide #34 onwards for further
information on this feature

The Data Log of the
CITS software is stored
in a CLF file
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TRC Plus - Edit Materials option now improved

‘ -TRC Plus- - - - - - - - - - - - n
| File Tools Help |
Si9000 0,100 -] ©Nms per division - 0.005

0.095 | The Edit Materials option allows for a
0.090 — table of materials to be added to the
EE:E: Si8000m / Si9000e Trace Resistance
0.075 Calculator (TRC).
0.070 —

It is possible to predict the trace
resistance for a variety of conductive

+|__|, ﬂ E /I materials and varying temperatures

Material Properties

7
Matenal & C
~From Sigl Reference  Operating TS ;n;fﬁe é?;{e
Calculated | Material Mame Resistivity Conductivity Temperature Temperature
o ‘C ‘C of |
. Resistance
Conductivity
SNNPAY | From SiS000 / 519000 ~ 1.7241E-08 | 5.800E+07 20.0 0.00386
Reference T | Alminium 2.650E-08 | 3.7736E+0T 20.0 20.0 0.00429
oPEeT | Copper 1.680E-08 | 5.9524E+07 20.0 20.0 0.00386 e
Track Dimer KA
Lower Troct | CoPPET (Blectro Deposited) 2.200E-08 | 4.5455E+07 20.0 20.0 0.00386 | | <~
Upper Traci | (Gold 2440E-08 | 4.09B4E+0T 20.0 20.0 0.00340
ImT:Lk Lead 2.200E07 | 4.5455E+06 20.0 20.0 0.00390 | ||
ength of Lir Close
- I | Mickel 6.990E-08 | 1.4306E+0T 20.0 20.0 0.00587
| silver 1.590E-08 | 6.2B93E+0T 20.0 20,0 0.00382
| L Tin 1.090F.07 | 91743F+0f 200 200 0.0045(0
Close
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The Project Structure List provides options
to choose which structures from the Project
are plotted. Individual structures can
toggled between selected / deselected by

Si8000m / Si9000e 2021 - 2025

o 2 Lom

B Project Graphing double-clicking the grid row _ 0 x
~ Proi i \ ~ " €elected -
Project Structure List \ / Structure Information Close |
N Structure Type : Coated Microstip 18
Structure | Mame Selected TanD=OO'1O H1 43098
Erl 4.2000
Rl 7.0000
TanD=0.010 2 £.0000
= T 1.2000 Summary parameter
C1 1.0000 o q
Q1o information for the selected
TanD=0.015 r - - - -
Zo 5000 Project Structure List grid
L 100000 row is shown here.
2 TanD=0.020 Yes TC 5.80E+07
TanD  0.0100
Tr 10
Fidin 500.000
3 TanD=0.025 Yes Fhax 10,000
FStepz 20
Frequency Distribution : Linear
4 TanD=0.030 Yes Result Presentation : Length of Line
Dbl-Click grid to toggle Selected status. Extended Substrate Data: Constant Er / TanD
T T N W SR A SE Select Al Unselect Al Surface Roughness Compenzation : Hammerstad
New for v25.01 Select SE | Select Dif |

N

Numerous Project Graphing N — ~Graph Settings
: : : Attenuation with Roughness The calculated results for each P
:mprovedmentsi!nscgjggg n the _/ - \_n\r\n\r\n\r.polarinstruments.c_om Structure Of the PrOJeCt are I.&ttenuation with Roughness ;I
ateSt e Ithﬂ 0 | e =0.015 = TanD=0.020 == TanD=0.025 TanD=0.030 plotted here_ The Structures Mo.de for.DifferentiaIStructules only
e e e ~ are named and colour coded to [Diererta E
ee slide #61 onwards for § / llow for identification
5 : ) :'—"""-—-.._____ allow 10 easy e cation. X-Axis Bange
further information on this %"“““—— S Bregrs ey i
. A I |OMHz 0GHz |
featu re \-—_—H: __-_--_-_'-‘———__ Frequency M aximurn
i — e —— [10000MHz 10GH: =]
(] = -
; 40 = ‘ . . --""""---...L _-------"'"-——...____ —Picked Data Point Information —
g : C—
§ 1,4 Is this example the Project contains five | ——T ' ' \"---....______
2 structures with loss tangent (TanD), / '
2749 ranging from 0.001 to 0.030. ~ Masiiso | _Pint_| _Espot |
1.6
Notice the impact of the changing loss R T S T S R RN N IR RS N R
H i 00 5000 6000 7000 8000 9000 10000
tangent on the Attenuatlor! with Fraquency - Wz
Roughness (total attenuation)
6 Copyright © Polar Instruments 2025 polarinstruments.com
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Si8000m / Si9000e 2021 - 2025

Multilingual Support - Thai lanquage added

| E \edesfioud losunsanads PCB Polar 519000 - [C\Program Files (x86)\Polar\Si8000\Untitled.5i8] [C:\Program Files (x86)\Polar\Si9000\Untitled.S1P]

Tld wile  posdwunesn  ufEbusds

i3

&

=

[y PN

2.5 ecslon | e eoc o 5 BEEIES) B 6

as
%| i

L/ plEE| 2

b

Si9000e now supports English,
German, Japanese, Simplified
Chinese, Traditional Chinese and
Thai language packs

WfeAas dnga Hadm
+ ' 5 .
.H i sa 1 H1 [Tesooo— [ 00000 [ 5000 [ 8B000 _dwew |
P —— Surface Microstrip 1B Iaiinndnuaiase 1 En [ azo00- [ 00000 [ 42000 [ 42000 _dwem |
urrace MICrostnp
B FAW AT sETW w1 [ 70000 | ooooo [ 70000 [ 7.0000
A o M
7l AP ST we  [Teooo0—o [ o000 [ 60000 [ 60000 _dwam |
E ATIHERITBILNSE T I 1_2UDDj I D.UUDDI 12DUD| 12000 Fvwam |
Surface Microstrip
2B Bulineus Zo 7518 | 7518 75.18
vﬂma‘m...l
Coated Miciostip
il
wanavee: [azdlnsiiand Sussiimwsn) .
= = Fr T Fivled = -
LA as LW T aan i PRSI E q;al‘lmﬁsm‘m b4
Mo Mame 1 & gana oo E9g e
y Mams 1- B
[Coated Microst. - s Sudiuand Zo | wmams | 7Ears[ EATE
r s ] | | "
S i G AT (psdin] o I ESE T E
 wwry (WFanda) Arswrdiamda [nH/in) L I 10.534 I 1D.834| 10834
ual Cosfed T T A (pF/in] £ | 1917 | 1917 | 1917
icrostip :
& Adfarysal Arrafialmiiansafildal EEr | 2893 | 2093 2893
" valaSuBud (%)
E - AL S aanskwsnseany [CT5 Vp | 05a3 | D.588| 058
== WSl —
| Fied - [Dual FIH AT
1| Coated Microst... Seludid
Awual |
Embedded
ticrostrip 1814
by Name 2 -
| [Embedded M. ..
| ﬁ mssnnsuLbisnAsdonn 1 e myiermiEaidn
]tnsea%qaﬁmua A
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Update Cannonball-Huray Method to Simonovich-Cannonball Method

ﬁ Surface Roughness Compensation - Huray

Ratio of Areas
Effective Ball Badius [pm]
| fuea of Ball Count [2g pm)

| Mumber of Ballz in &rea

Enable Simonovich-Cannonball I~

M atte-Side Roughhess

Rz katte [jm) I 44470 <<|

Drum-Side Roughness

Rz Drurn [prn) | 2.04B0 il

Courtezy of Bert Simonavich, Lamsim E nterprizes Inc

Application Mate

>
Im Apply |
I 02240 Eeree] |

| 1.8060

Smoother  Rougher

Update / rebrand of the Cannonball-Huray
Method to Simonovich-Cannonball
Method.

/ Application Note now links to two papers
/

Copyright © Polar Instruments 2025
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New Frequency of Interest option enhancements

E Polar 59000 PCE Transmission Line Field Solver - [C:\Users'richa\Desktop\Si300045i9000 v24_02_08 Loss Tangent Goal Seek - Multiple Frequency\ECOS 85 with SPP.5i9] [C:\Program Files (x86)\Polar\5i3000 Untitled.SIP] — ] =

File Edit Configuration Help
Parameter Entry Units
| 3 %% ]I 8 = = .?] =04 Gl || o i  Inch
— =] e ala A =)= = ™ el ils nches
X IB ] :)@ﬁEEE ﬁﬁﬁg ] @E % i | Lalll,| EE ﬂ%ﬁ%fé H = A ! g] " Microns & Milimetres
~ M Data
Length of Line LL | 10.00 ] SPP - dB Lass per 1000 Milimetres Options... |
T Conductivity [S TC J—
v— race Conductivity [54m) I 5.80E+07 i . . ] ¥ Include on All Losses plot
L e feoey TanD [ 00082 New Result Selection options
Rige Time (pz] Tr 10 - ~5-P. C
) | have been introduced to Fiequency Stepe
Frequency Minimum [MHz] FHin Iw . |—2UU
Surface Microst Frequency Maximurn [GHz| Fiax I 25 000 et dlsplay the Measured J I —
uface Microstip - Source and Load Impedance [Ohms)
2B Frequency Steps FSteps IW Attenuatlon and Measured Souce Load
Bt cele Effecive Er at the user- Q [ =l smo
om o Murnbering Mode
specified Frequencies of Modem  (* Classic
Coated Microstip
18 Interest i
E Graph | 0dd Mode | Even Mode| SPICE RLGC| 4 Port S-Parameters - Giaph | 4 Port 5-Parameters - Data | tized Mode 5-Parameters - Graph | Iized
— -Fi of | -dB
CM}I Pilahr;_a‘l - Edge-Coupled OﬁSEt Stnp“ne 1 B1A Dizplay Series Fiesult Selection
[Coated Microst... Differential IAII Loszes ;I IMeasured Attenuation ;I
e — e Smooth Conductor Loss D Dielectric Loss S Smooth Attenuation = Conductor Loss with Roughness Diiffarential
|=——21 Attenuation with Roughness =3 Measured Attenuation : SPP - -
0-F IleferentlaI LI gggggnz 33313 Set.
| .| 20 -l
Dudl Coated E e [ Hanualy Set-4uis 120w 044 o |
Microstp 18 E ¥ bin (4B) ¥ M (dB) 200000115 025
| -1.0000 0.0000  Refresh ’ T

e
E 2 Loss Budget [dB)
Do g [ oo _etesh | .|
Fred Dual Tk ..-\ Picked Data Point Informati
Coated Microst... E i Picked Data Point Information —
_E 0.4-F [,
® E \
z E
T -05 fresee
g E
MIE:SS;;C'-I?-IA 0.6 : I aximize | Print Expart
==
08 F 1 1 1 1 1 1 1 1 | | | | | | | | |
[Embedded 5000 10000 15000 20000 25000
Micrastip 1824 Frequency - MHz
_ hd Lossless Calculation ]_ pendent Ci 1 Sensitivity Analysis

All Stuctures

v

Copyright © Polar Instruments 2025
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New Freguency of Interest option enhancements

=z Ly e (izreed - el : L Frequency of Interest - dB In this example the Frequency of
When importing insertion loss Result Select
TR e CEE (e e Ralar gLt S election Interest values have been set to 4,
=l fenuat 8, 12, 16 and 20GHz. The

Atlas it is often useful to know the .
. measured attenuation (brown data
exact measured attenuation dB

Fesult Selection

Meazured Attenuation

Attenuation with Boughness

Smoath Conductor Loss i i

Dielectric Loss values as specific frequencies. The 4.000GHz: -0.231 Set.. PP =z G s 9.t [eElon) =

& mooth Attenutation . . 8.000GHz -0.323 C examined and the dB loss values at
new Result Selection options have 12 000GH=: 0,414 op

Conductar Lozs with Roughness
beazured Attenuation
tMeazured Effective Er

been introduced to achieve this. 16.000GH=: -0.506 . those frequencies are displayed
20.000GHz: -0.593 here

Edge-Coupled Offset Stripline 1B1A

Differential

mmms Smooth Conductor Loss D5 Dielectric Loss S Smooth Attenuation T——= Conductor Loss with Roughness
1 Attenuation with Roughness === Measured Attenuation : SPP

g - L .
% ‘0.3 : = = LT er— -
gl 0.4 i
8 F — .
S - ... .| Measured Attenuation
% 05 = / (brown data series)
0.6F - /1
07 : ...:::::::.::::::—::::_.__
0.8 - | | | | | | | | | | | | | | | | | |
0 £000 10000 15000 20000 25000

Frequency - MHz
polar
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New Freguency of Interest option enhancements

Frequency of Interest - Er Frequency of Interest - Er
Fiesult Selection Result Selectian Using the same Frequency of
Measzured Effective Er j Similar to the new Measured ffecti Interest values of 4, 8, 12, 16 and

Abtenuation with Roughness Attenuation selection, it is now 20GHz, the imported measurement
Smooth Conductor Lozs

Dislectic Loss possible to select the Measured 4 000GHz 2810 Set . data is examined and the effective
Smoath Attenutation Effective Er. 8.000GHz 3.727 B dielectric constant values at those
Conductor Loss with Roughness 12.000GHz: 3,726 frequencies are displayed here
Meazured Attenuation 16.000GHz: 3.713 a play
Meazured Effective Er 20.000GHz: 3.706
Edge-Coupled Offset Stripline 1B1A
www._polarinstruments.com
55+
50-F
04 51
> =
= C
Baot———
w o —— -
a3 - \
&35
= 3.0+ \
C Measured Effective Er
25+
20+
=l | | | | | | | | | | | | | | | | | |
0 5000 10000 18000 20000 25000
Frequency - MHz

polar
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New Loss Tangent Goal Seek — Multiple Freqguency option

Building upon the positive
feedback for the existing

E Polar 59000 PCE Transmission Line Field Solver - [C:\Users'richa\Desktop\Si300045i9000 v24_02_08 Loss Tangent Goal Seek - Multiple Frequency\ECOS 85 with SPP.5i9] [C:\Program Files (x86)\Polar\5i3000 Untitled.SIP]

File Edit Configuration Help

— — — e Loss Tangent Goal Seek —
=] | | | | | EEN= =] =15
= [El B | = (2al2 o) pog/pes| 5 B pes|pesy B 55 B =t EEE EE2 b =D E o -
|>K = e = 29| = L. S EPE = =| Single Frequency facility, a
~ F Distributi M i
Length of Line L [~ oo (r‘ Lagaithmic & Linear ‘ PP d nev_v Multlple Frequency
Sutaa M ) Trace Conductivity [S /m) TC I 5.80E+07 —  Set. I Result P 3 ¥ Ind Optlon haS been
urrace Microstnp . . .
1B Lass Tangent TanD [ noos2 ’76' Length of Line © din ©dm ‘ introduced.
Rige Time (pz] Tr | 10 —E ded Sub Data ~5-Paral
R F & Constant Er/ TanhD —78 —1FM M  ——— GoaISeeKI Freque
Fi [l kH Fd = 5 =
E TequEncy mu.num[ z] in I 1000.000 £ Causaly Extrapclate Er / TanD Edit I_ ThlS a"OWS for up tO flVe
5 ifane Micrsti Frequency Maximum [GHz] FMar [ 25000 Set = Multiple Er / TanD Edit | L —
P — 1
i Frequency Steps FSteps I 241 oo — C . LOSS Tangent Va|UES tO be
[~ Auto Cale Calculate £ Smooth \\ Calculated In a Slngle
" Hammerstad o o
& e 37 Edt. | N\ process, with an option to
Coated Microstip " Gradient [Beta) } GoalSeakI
® & Huay — | export the calculated
E Graph | 0dd Mode | Even Mode| SPICE RLGC| 4 Port S-Parameters - Giaph | 4 Port 5-Parameters - Data | Mived Mode S-Parameters - Graph | Iized Mode 5-Parameters - Data | Crosstalkl teasurement Data | reSUItS to the EXtended
= ~aahseings | Substrate Data Library
My Hame 1 - Edge-Coupled OﬁSEt Strlp“ne 1 B1A Dizplay Series TTETTI =T
[Coated Microst... Differential IAII Loszes ;I
- B Smooth Conductor Loss ESSm Diglectric Loss EEEEE Smooth Attenuation [—— Conductor Loss with Roughness Diiffarential
3 Attenuation with Roughness === Measured Attenuation - SPP - -
E | Ditferertial =l $000GHz 0231 Set.
[ .| 20 -l
Dual Coated 0 E [~ Manualy Set Y-txis 12.000GHz: -0.414 _Comv |
Micrastrin 18 01E ¥ Min (dB) ¥ Max [48) 1b.onGiz: .50
== g [ oo [ domn Refesh ||| [T
02 T,
2 E Loss Budget [dB)
o 03F [ 00000 _Refiesh | . |
Fred - [Dual = E
Coated Miciost... = 04+ - Picked Data Point Information —
a E
[ E
£ -0.6
Embedded < =
Microstip 1B14 07 ; S— Maxirige | Prirt Export
08E
0.9 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
Embedded
Microstip 1024 5000 10000 . 15000 20000 25000
requency - MHz
_ w Lossless Calculation ]_ Freq y Dependent C i 1 Sensitivity Analysis
Al Structures Y

Copyright © Polar Instruments 2025 polarinstruments.com
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single process.

The calculated
Conductor and
Dielectric Loss
results will be

displayed here

a separate column.

E Loss Tangent Goal Seek]

The new Loss Tangent Goal Seek - Multiple Frequency option
allows for up to five Loss Tangent values to be calculated in a

The input data and results for each frequency are contained in

Si8000m / Si9000e 2021 - 2025

Step 1 : Enter Total Attenuation from measurem: Dielectric Constant values for each frequency

The calculated
Loss Tangent
results will be
displayed here

The results _— > E E:; En:quency Dielectric Constant IfoaiTJT angent
also be exported - 00771
to the Extended o BIE. 8
Substrate Data & 1.60E+10
Library - 2.00E+10

Please Mote: After pou Export the results to an Extended Substrate Data Table it will be necessary to select this table using the Multiple Er / TanD - Edit option

Setup Goal S5eek Parameters

Min GE Corre.
Loss Tangent Goal Seek Parameters | nooio | 0.5000 | 0.0020 ﬂ
16 Copyright © Polar Instruments 2025

Frequency Hz [400E+09 << | [800E+09 << | [ 7206410 << | [1.60E410 << | [ 200E+10 << | Setfom O
Total Attenuation (521 / SDD21] AL | 23 = | 04140 | -05060 | -05380
Substrate 1 Dislectic Erl [ amm < | [ 3720 <« | [ 37260 << | [ 2730 «c| [ 37080 «c| SethoEEr
Substrate 2 Dielectic Erz EE Y | 37260 IEXGED] | 37080
Substrate 3 Dielecic Erd EGT EXED | 3720 IERED EEED
Substrate 4 Dielachic Erd EET e | arze0 IERED ERED
Coating Dielectric CEr E e | 3720 ERED | 27060
2nd Coating Dielectric CSEr | 3mim EXED | 3720 ERED | 27060
Separation Region Dielsctric REr | astoo EEE e [ 37130 R

Please Mote: If vou wish to Goal Seek lezs than five frequencies, zet the Frequency in the unuged columns to O Hz.

hen using the "Set from FOI' option the Total Attenuation data used will depend on Frequency of Interest Result Selection dropdown setting on the main interface. The first
requency / attenuation values will be supported. For differential structures, the differential / odd mode results will be used.

Iculate Conductor and Dielectric Loss

Conductar Loss with Roughness d|AL | ooz | n1E72 BEGE | 03334 | 04030 Caloulats
Dielectric Lozs [&ttenuation - Conductar Loss) dB /LL | {01208 | 01358 | 01522 | 01726 | -0.1950

Step 3 : Calculate Loss Tangent
Lass Tangsnt TanD | oo | 00035 | 0007z ] [

(0055 Dielectic Loss: -0.1935

Step 4 : Export Besults az an Extended Substrate Data table [optional)

Ertended Substrate Data Table Mame

Lozz Tangent Goal Seek Rezults

Expart

The input parameter
data can be keyed in
or the Set from FOI
(Frequency of
Interest) button will
automatically set the
Frequency and Total
Attenuation values
from the main
dialog.

Dielectric Constant
varies with
frequency so the Set
from EEr button will
populate these fields
from the Measured
Effective Er data

polarinstruments.com
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New Loss Tangent Goal Seek — Multiple Freqguency option

T Extended Substrate Data
Edge-Coupled Offset Stripline 1B1A
g P Differential P I i+ Constant Er / TanD - GoalSesk
B Smooth Conductor Loss B Dielectric Loss EEESSE Smooth Attenuation ———3 Conductor Loss with Roughness (" CausalyExtrapolate Er / TanD _ Edit. | =
|E=="0 Attenuation with Roughness === Measured Attenuation : SPP " Multiple Er / TanD Edit.. |— GnalSeekl ﬂ
ok
01
o 02
£ E
= 03+
< E
s The Attenuation with Roughness
S05¢ (cyan) and Measured Attenuation
206 (brown) do not correlate very well
07¢ L——  when using Constant Er / TanD
08¢ mode
0.3 : | | | | | | | | | | | | | | | | | | | | |
0 5000 10000 15000 20000 25000
Frequency - MHz
T Extended Substrate Data
Edge-Coupled Offset Stripline 1B1A
g P Differential P (" Constant Er / TanD - GoalSeek
s Smooth Conductor Loss @0 Dielectric Loss B Smooth Attenuation T—— Conductor Loss with Roughness IM%MB 4 Tanh L =
|E==m0 Attenuation with Roughness === Measured Attenuation : SPP * Multiple Er / TanD Edit.. |— GDaBBBkl ﬂ
0
0.1 —; oo o—
@ -02 f
£ =
B 03L i
%m s ] Once the Loss Tangent Goal Seek is
2 o F complete it is possible to use the
< ook exported results to improve the
06 - correlation between the calculated
o7 T Attenuation with Roughness (cyan)
SR N T L - R R R R - L L and Measured Attenuation (brown).
0 5000 10000 15000 20000 25000
Frequency - MHz

polar
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Enhancements

 From 2024 the Track Resistance Calculator (TRC) will be
running on the Microsoft .Net Framework 4.8. It has migrated as
a result of customer IT policy requests.

polar
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New Frequency of Interest option added | i adiion to the insertion loss plots that
are generated with Si9000e, some
[EE Polar 5i9000 PCB Transmission Line Field Solver - [C:\Users\richa\Desktop'\ FrequencyOfinterest.5i8] [C:\Program Files (x86)\Polar\Si9000\Untitled.SIP] customers would like to know the insertion u] X
File Edit Configuration Help loss results at specific nominated _
itz
=] Jaa [—| (== [—| I=1=4—] [=—=| i nches
ol 8| = ooz pnsles BB el || SRS SIS [1B|2[°7 2. | GE|gE frequencies.
~ - ; Frequeni .
E g Lergtolline L [ oo ~ el For instance, the Delta-L 4.0 test method | Do |
Edge-Coupled Offset Stripline 1B1A Trace Conductivity (S /m) = [580E+0F — _5st. | ResutP i
s o o a0 [ OTE — Bossea] | © Lo has frequency of interest values of 4GHz,
Ofset Sapl.. Fise Tine 55 N “ement] 8GHZz, 12.89GHz and 16GHz. The
Freauency Mirim.m [H) Pin [ so00m0 ¢t insertion loss results at these nominated
Fiequency Masi.m (GHz) s [ won—-_ s | cwmae| frequencies are now displayed alongside
Edge-Coqugd Frequency Steps FSteps I—ZU _
Oifzet Stipli... Surface the A" LOSSGS p|0t
[~ Auto Cale L 3 " Smaol
N & Ham
 Groisse :'— Edi... 0
Ed? . - : " Gradient [Beta) _tl} GoalSeakI (\
Drfgsee-t Sott:Elf.. " Huray ———  Edit.. \l‘ il

Graph | 0dd Mode | Even Mode| SPICE RLGC| 4 Port S-Parameters - Giaph | 4 Port 5-Parameters - Data | Mived Mode S-Parameters - Graph | Iized Mode 5-Parameters - Data | Crosstalkl teasurement Data |

E — — Graph Setlings Fi of | - dB/line —
Eddae-Coupled Edge-Coupled OﬁSEt Strlp“ne 1B1A Dizplay Series Fiesult Selection
fogseet gotl,’:sf Differential IAII Losses ;I IAttanuallon with Roughness ;I
B Smooth Conductor Loss ESSm Diglectric Loss EEEEE Smooth Attenuation [—— Conductor Loss with Roughness Diiffarential
J— FI Attenuation with Roughness IDilferentiaI LI 4.000GHz: -0.720 Set.
E 0 8.000GHz: -1.235
Fo= ™ Manualy Set Y-tsis T2fo0GHz e Coev |
E?fge-csoqp:-ed a2 P  Min[dB] Y Man [dB) 16.000GHz -2.177
s : '\:-—-._ [ 10000 [ 00000 Refresh
F . — .
@ 044 — \-—-;_____-‘ " Loss Budget [dB)
E E—U,S F ' H‘-—""'-..._-\\H'f-—.__‘ ) - I 00000  FRefresh I I
Edge-Coupled ": F ' \\ h\"‘--.“ i Picked Data Point Information
Offset Strpli.. S -08 . SN O
§ . e —] ""'--...____-_.-‘-
5 1.0
g E To—]
Edge Coupled -1.2 : Maxlmlsel Print Export
Qffzet Stripli... F
144 =
1_5 _ I I I I I I I I + I I I I I I
. 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Broadside Stripling
25 Frequency - MHz
— w Lossless Calculation ]_ Freq y Dependent C: i 1 Sensitivity Analysis
Difterential Stuctures Y
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New Frequency of Interest option added

— Frequency of Interest - dB fline — E Frequency of Interest w5
Rezult Selection
— Frequency of Interest [GHz)
Abtenuation with Boughness j Froquency 1 o0 Apply to Current Structure |
R — Edge-Coupled Offset Stripline 1B1A e = pply to Al Stuctures |
X 20 -l el...
8.000GHz: -1.235 - Frequency 3 EEED Cancel |
e 1t eyt [ o
. -2
Frequency & 0.onn
Frequency B I 0000
Frequency 7 I 0.onn
Select the Set... button to load Frequency 8 00
the Frequency of Interest dialog . . |—
requency 0.aao0
This dialog allows the user to Frzuzna 10 [ oom
nominate 10 frequency values
per structure, so each structure
inside Si9000e can have 10 i — C
unique frequency values.
» Selecting Apply to Current Structure will place those frequency values with the current

selected structure so the next time the structure is calculated the results for each specified
frequency will be placed on the main dialog, giving immediate feedback of the results at
those frequency values.

» Selecting Apply to All Structures will place those same nominated frequency values on all
structures in the Si9000e, including those structures that exist in a Project.

* In this example we have keyed in the four Delta-L 4.0 frequencies of 4GHz, 8GHz,
12.89GHz and 16GHz

22 Copyright © Polar Instruments 2025 polari nstruments.com
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New Frequency of Interest option added

Frequency of Interest - dB /line

Fesult Selection

Attenuation with Roughness

Use the Result Selection dropdown to choose which loss result is
-] < displayed. The options available are Attenuation with Roughness,

4.000GHz: -0.720
8.000GHz: -1.235
12.890GH= -1.819
16.000GHz -2177

Smooth Conductor Loss, Dielectric Loss, Smooth Attenuation and
et Conductor Loss with Roughness.

Copy I

Like the All Losses plots, the formatting of the dB results will match
that as specified by Result Presentation, so the dB results will be by
/Length or /inch or /metre

The Frequency of Interest results
may be copied to the clipboard, then
pasted to third-party applications
such as Excel

Copyright © Polar Instruments 2025
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v23.08.02 (August 2023)
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New Export to Touchstone Format for Multiple Length of Lines

B 4-Port S-Parameters — O *
. . . . Graph Options
Edge-Coupled Offset Stripline 1814 - 511 Edge-Coupled Offset Stripline 1B1A - 512 Edge-Coupled Offset Stripline 1B1A - 513 Edge-Coupled Offset Stripline 1B1A - 514 & Magnitude " Phase
20 www polarinstruments.com www polarinstruments.com www polarinstruments.com www polarinstruments.com " Smith
m " ia] = ia] m E s
> 0 AVA VAV 2'0'5\ 5 30 [AVAVAVY . %/A\ /A\/h\,
= o0 V V 2 0= - = [ \! \{ V 2 50—
= ¥ = E i i
= to L N [EE Export to Touchstone Format for Multiple Length of Lines L — New Export to Touchstone Format for
5000 10000 Touchstone Files Destination Folder [requires read / write permissions) Multiple Length of Lines
Frequency - MHz Fre Hz
||::\L|$ers\ric:ha'~.Desktn|:u'~.TouchStnne
Edge-Coupled Offset Stripline 1814 - 521 Edge-Coupled OF 1814 o PrOV|des a faC”lty to eXport multlple
www polarinstruments.com www . polg aci\ .com .
LB |, 20 EqUsers Touchstone files based upon the
= — = — : - B
R ;\\ 530 I\ /| Qicns Length of Lines specified
E F \ = K E Deskiop
= gL o = & TouchStone
= E S 40+ ——— . .
IS S N s L1 * Length of Lines may be keyed in or
=000 10000 . _ — . pasted from third-party applications
Frequency - MHz Freq | Dbl-Click folder to update the Touchstone Files Destination Folder setting z
Edge-Coupled Offset Stripline 1B1A - 531 Edge-Coupled OF Touchztone Format Length of Line : Milz 1B14A
www . polarinstruments.com www . pold ~ dB / Deg m Place each Length af Line .com
) C ) = 20000000 required az a separate ling in
Z -30 /-\ £ /\ / : 45 E/A\ /‘ " Mag/Deg monnnnon the list box
B L V V ERr E f* Real / Imaginary 10000.0000
540 =) E Right-click an the Length af
= L% = S5 ¥ [ Frequency Steps Line text box to Paste data -
5000 10000 Steps from third-party tools 10000
Frequency - MHz Freq IW Hz
Edge-Coupled Offset Stripline 1B1A - 541 Edge-Coupled OF 1B1A - 544
www polarinstruments.com www . polg .com
" - ~ 7 " E=port | Cancel ‘
E~ L
Z“y / \/ \/ 2_30/-\/ 7 5,.0_5_-5-\ T A W N\ /]
= 50 v v = B V V = 10 F [, = B V V V
e b\ 540 = E e
E'55—|||| 11 = I [ LR e o T 1T T 1 T [
5000 10000 5000 10000 5000 10000 5000 10000
Frequency - MHz Frequency - MHz Frequency - MHz Frequency - MHz

Copyright © Polar Instruments 2025 polarinstruments.com
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v23.06.01 (June 2023)
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New Gradient Surface Roughness Compensation Method added

E Polar 5i%000 PCB Transmission Line Field Solver - [C\Program Files (x86)\Polar\5i9000hUntitled.5i%] [C\Program Files (x86)\Polar\5i9000\Untitled.5I1P] — ] =

File Edit Configuration Help

Parameter Entry Units
| 5 % ]I as & = .?] =Py o il  Inch
— = ==N FERN=N- % =5 = = = S is nches
XK IB =] — =] E E E =] ﬁ E E e @ E % i | Lalll,| E E ﬂ% EE e H [ A ! g] @ Microns ¢ Milimeties
T A - F Distributi " Data
#| Length of Line LL I 25400.00 ’7("' Logarithmic * Linear ‘ ’7Nn Data lmported Options..
E Trace Conductivity [S/m] i B.BOE+07 —  Set. I Result P i
Edge-Coupled Loss Tangent TanD | 0.0195 — Gna\Seekl ’76" Lenath of Line " fin im
Embedded .. Rise Time (ps) Tr [  Extended Sub Data The Gradient method
RS ; ; & Constant Er / TanD
Frequency Minimum [FMHz] Fin I
) 500.000 " Causally Extrapolate Er # TanD Edi... has been added to the
Frequency Maximum [GHz)| FMax [ o000 Set. | ™ Multiple Er # TanD Edt..
E?fgsee-ttsotﬁﬁ::ad Frequency Steps FSteps I 20 e R o C Surface Roughness
I futo Cle Caloulste € Smosth Compensation options
S| " Hammerstad
= - | T soboos
Edge-Coupled ——  Edit.. | | i
Qffset Stripli...

Graph | 0dd Mode | Even Mode| SPICE RLGC| 4 Port 5-Parameters - Graph | 4 Port S-Parameters - Data | Mived Mode S-Parameters - Graph | Iized Mode 5-Parameters - Data | Crosstalkl teasurement Data |

— — Graph Settings
E Edge-Coupled Offset Stripline 1B1A Display Seris
Edge-Coupled Differential IA\I Losses LI
Dffset Stipl.. | Smooth Conductor Loss DB Dieclectric Loss BB Smooth Attenuation C—— Conductor Loss with Roughness === Attenuation with Roughness —
. Ifferential
a : Differential hd
S — ' =
[S— _0'2_: — - [~ Manually Set v-&xis
ige-Couple E - .
Dffset Stipli . 04+ ———] ; —— ] ¢ Min [dB] ¥ Max [dB)
2 05+ 3 S : e 10000 [ 00000 _Refresh |
1 =" e - e —
E @ 0sF —— | . ——l Loss Buciget [45)
7 e ) o —— ] [0.0000 _Rehesh | .
; c 10k —— .
E?fgsztcsntﬁﬂ:?‘_j s B """--—.._._____. —Picked Data Point Information —
g A2 _---_:--"""-'"‘-—-..______
< E
1.6
Edge-Coupled = Maximisal Print I Expart I
Offset Stripli.. -1.8
_— 2.0
E E1 1 0 T | T | T | T | 1 L1 TR | T | TR | T N | L1
EdT i 1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
ige-Couple -
Dffset Stipl Frequency - MHz
] “ Lossless Calculation ]_ Freq y Dependent C. i 1 Sensitivity Analysis
Differential Structures Y

Copyright © Polar Instruments 2025 polarinstruments.com



o 2 Lom

Si8000m / Si9000e 2021 - 2025

28

New Gradient Surface Roughness Compensation Method added

—Surface Houghness Compensation
£ Smaath

= Hammerstad

= Groisse }— 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
ﬁ Surface Roughness Compensation - Hammerstad / Groisse /[ Gradient ﬁ ~ >
RMS : Microns
i Surface 1 Roughness R g <<
Surface Roughness Compensation « Apply

Cancel |
Surface 2 Roughness Rz I 10000 << |
Surface 3 Roughness A3 I 10000 << |
Surface 4 Roughness R4 I 10000 << |

Guidance for the Gradient Method is available here: Application Mote
Copyright © Polar Instruments 2025 Si9000e only polarinstruments.com
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New Gradient Surface Roughness Compensation Method added

Graph l Odd Mode ] Even Model SPICE HLGE] 4 Port 5-Parameters - Graph l 4 Port 5-Parameters - Data l Mixed Mode 5-Parameters - Graph l tived Mode S-Parameters - Data l Erosstalkl Measurement D ata l

Edge-Coupled Offset Stripline 1B1A
Differential
|mm Smooth Conductor Loss @ Dielectric Loss EEEEEE Smooth Attenuation C—— Conductor Loss with Roughness [E=——3 Attenuation with Roughness
oF
= Py
F e e —
02— e .
: . E
04 x"‘i
E . T —
%'08 = P \___ . _-‘-'—-—._____.___‘_____
! E _---h-"""-u ' -_—"‘-—--_.___-
8 10F ] : : —
2 “E| The Conductor Loss with Roughness _ o — ]
£ 141 results (yellow) are shown on the All
16+ Losses plot
1.8+
2.0&
Evoo o by oy oy e ey ey e e e ey
1000 2000 3000 4000 5000 6000 7000 8000 9000 10000
Frequency - MHz

polar
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New Gradient Surface Roughness Compensation Method added

Graph Even Mode l SFICE RLGC l 4 Port 5-Parameters - Graph ] 4 Fort 5-Parameters - Data ] Mired Mode 5-Parameters - Graph l Iired Mode 5-Farameters - Data l Crosstalk ] Measuremnent Data l

Frequency :_l"npel,danc:e :mpe_danc:e LTDBC!?”;B Inductance | Hesistance | Capacitance | Conductance | Skin Depth gron:cTL:gtor EIB|BCUIC itrtnootht. Egggi?ttl'?r f\ltitﬁnuahon gl'?::el &lpha 4lpha Beta

Hz Dﬁa fhaginary aonitude HAline Ohmz/line Flline Sdline m Loss ass EnUAlon Roughhess  fRoughness  [Velocity Mpdling dB/line rad/line

ms Ohms Ohms : dBAline dB/line & d
dB/line dB/line dB/line m's

GO00E+08| 31B1E+001  -36B4E-001 31B1E+O1 5.955E-09 7.983E-01 5.9R4E-12 3.ER3E-04 Z2595BE0R ABVIEDZ2 4 TFIFE-D2 -14B9E-01) -1128E-01) -1BA9E-01 1.34BE+08 1.841E-02  -1.533E-01 5.821E-M
1.000E+05| 3138E+001 -2.2BBE-01  3.13BE+01 5.8E9E-09  1.253E+00 5.964E-12 7.307E-04 Z090E0B -1.339E-01 -9GVEE-D2 -233FE-01) -17I2E-M) -2F30E-01 1.358E+08 3142E-020 -2V3A0E-01 1.1FRE+OO
1500E+09| 3126E+001  -1.675E-001 312BE+01 5.827E-09  1.6GOE+00 5.9R4E-12 1.096E-03 1.70BE-0E  -1.F15E-01 -1403E-01 -3118E-01) -2391E-M) -3F4E-D 1.363E+08 4.36BE-02  -3VS4E-01 1.757E+O0
2000E+09|  3119E+001 -1.330E-01 3.115E+01 H.799E-09 2.043E+00 5.9R4E-12 1.4B1E-03 1.47BE0E -1.982E-01  -1B6FE-D1 -3B49E-01) -2957E-) -4824E-01 1.3BGE+0B 5.554E-02  -4824E-01 2337E+00
2E00E+09|  3113E+00  -1.057E-00 3113E+01 BF79E-09  2410E+00 5.9R4E12 1.827E03 1.322E06  -2217E01 -2331E-01 -4R48E-01) -3E01E-M| -5832E-01 1.36BE+08 B.714E-02  -5832E-01  291BE+00
J000E+05| 3109+ -9.280E-02  3.109E+01 H.7E3E-09 2 FEEE+00 5.9R4E12 2192E03 1.207E0B  -2429E-01  -2795E-01 BZ4E-01]  40Z8E-M) -BB23E- 1.370E+08 V.BREE-02  -BBZ3E-01 3.495E+00
3500E+09] 310%E+01  -R.93VE-02 3105E+01 5.700E-09  37112E+00 5.964E-12 2.857E03 1117E06  -2EB24E-01 -3.2559E-01  B.8E3E-01)  -4B43E-01)  -FHOZE-ON 1.372E+08 8.992E-02  -7BOZE-01  4.072E+00
4.000E+03| 3102E+01  -B.BF1E-02  3.102E+01 B.739E-09  3.452E+00 5.964E-12 2.923E03 1.045E08  -280BE-01  -3FZ3E-01  EBZ9E-01) BO4VE-1) B FVOE-O1 1.373E+08 1.010E-01  -B.¥FOE-01  4.B50E+00
4500E+08| 3100E+01  -R988E-02  3.100E+01 H.730E-03  3.7EBE+00 5.9R4E-12 3.283E-03 9851E0F  -257BE-01 418FE-01 -F1B3E-01)  BR4ZE-01) -SF30E-01 1.374E+08 1120E-01  -3.730E-01  B.227E+00
S000E+058| 3.097E+01  -B241E-02  3.097E+01 B721E-09)  4.114E+00 5.964E-12 3.B53E03 9. 34BE0F  -313BE-01 4 BS0E-D1 -FVBBE-D1) BO032E-M| -1.0BBE+00  1.375E+08 1.230E-01) -1.06BE+00  5.B03E+00
RE00E+09| 3.095E+01 -4.557E-02  3.095E+01 5. 714E-09) 4.437E+00 5.964E-12 4.015E03 B911E0F  -329E01 5114E-01 -B40BE-01)  ERISE-M| -11B3E+00  1.37GE+08 1.339E-01)  -1.163E+00  B.379E+00
EOODE+09| 3.094E+01 -4.034E-02  3.094E+01 H.7FO07E-09)  4.757E+00 5.9R4E-12 4.384E 03 B532E0F  -343BE-01 BEVFE-DT SMMBE-D1) B992E-M| -1.25VE+00 1.37VE+DB 1.447E-01) -1.257E+00  B.955E+00
ESO0E+09| 3.092E+01  -3536E-02 3.092E+01 5. 702E-09  5.073E+00 5.9R4E-12 4.750E03 8197E0F  -35VSE-01 BO40E-D1 SB19E-01) FAB4E-M) 1350400 1.37VE+DB 1.565E-01) -1.350E+00  7.531E+00
7O00E+09| 309E+N -3091E-02  3.091E+01 H.EIBE-09)  5.387E+00 5.9R4E12 5.115E03 FHB99E0F 3T14E01 BB0ZE-DT 1022E+00)  FOFTEAO| A AARE.0NL LA 9F0E.NG0 L APENE M. 1 AADEL 0. RANCE L. L
THEOCE+03| 30899+ -ZE91E-02 3.083E+01 5.631E-09  5.E37E+00 5.964E-12 5.480E-03 FEHEOF -3B45E-01 B9EFE-0T 1.08ME+00)  -8.395E-M ':CIFI'_'," Rezults to Clipl::n:nard ifor Excel)
§.000E+03| 3.088E+01  -2.327E-02  3.088E+01 H.BBEE-03  E.O0SE+00 5.964E-12 5.848E-03 73R9E0F -3STIET 7430E-01 -1140E+00)  -8.855E-M1
§500E+03| 3.087E+01  -1.995E-02  3.087E+O1 B.E32E-09  E.310E+00 5.964E-12 E.211E-03 716BE-07| 409301 -7.893E-01  -1.199E+00)  -9.311E-m| 1.720E+00) 1 380E+0 1.931E-01  -1.720E+00 9.831E+00
9.000E+05| 3.086E+01  -1.690E-02  3.08E+01 B.E7BE-03  E.E13E+00 5.964E-12 B.57EE-03 G.9REE-07 421200  -B3GGE-01  -1.257E+00) -97E4E-01| -1.812E+00  1.380E+08 208BE-01) -1.812E+00  1.041E+01
9500E+05| 3.085E+001 -1.409E-02  3.085E+01 H.E74E-09)  E.914E+00 5.964E-12 £.942E03 EYB0EOF  -432BE-01 BEIBE-T 1.3 0Z1E+00)  -1.903E+00  1.351E+08 2191E-01)  -1.903E+00  1.098E+01
1.000E+10|  3.084E+001  -1.148E-02  3.084E+01 BEVIE-D9  7.213E+00 5.9R4E-12 7. 307E03 EEOSE-D7 -4 441E-01 -5.282E-01 4000 10BRE+00) -1.954E+00  1.351E+08 229BE-01) -1.994E+00  1.155E+01

Copyright © Polar Instruments 2025

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

~ Project 5§ Ligt

Structure | Name

Gradient RS 0.50um

2 E Gradient RMS 0.75um

Gradient RS 1.00um

Selected

Colour

Gradient RMS 0.25um

#

- [m| X
Structure Type © Offzet Stripline 1814 | ‘ M
H1 200.00
Erl 4.2000 . g a .
bz anm Using the $|9000e Project Graphing
ol feature, this plot was generated
5 w0 showing eight structures with an ever
L 250000 increasing Gradient roughness from
TC 5.80E+07
L] G 0.25um to 2.00um.
Fhdit 500.000
Ftax 10,000
FSteps 20

Frequency Distribution : Linear

As you would expect, an increase in

L
=

Fesult Presentation : Length of Ling
Giradient RS 1.25um Yes s Extended Substrate Data : Cortan the roughness RMS parameter Value
Dbi-Click grid row to taggle Selected status. Select&ll | Unselect Al | Sutsce Roughness Cempensation: | rag|ts jn an increase in conductor loss
Select 5E I Select Diff I
/s
Graph /
= / —Graph Settings ——————————
Conductor Loss with Roughness Displep ories
www.polarinstruments.com
| Gradient RMS 0.25um e Gradient RMS 0.50um s Gradient RMS 0.75um [ Gradient RMS 1.00um s Gradient RMS 1.25um s Gradient RMS 1.50um . i
mm Gradient RMS 1.75um E===1 Gradient RMS 2.00um et e O e s et
0 Differzntisl ~|

@ : '-..‘_

% C "’N‘“ i ~X-Azis Range ———
% -0.2 H = . .______-__-_- Frequency Minimum

1 - -M‘

@ F : - — ] |OtHz 0GHz |
© . [ —— e,

c-04 %— - P Frequency Maximum

=} r \ [ ———

w - . - M ————

= 06 B ER - ~ Picked Data Point Information —
= L - \\ ~

w

g C - "'--...______h_ "—-\_____

a-08 —— ——

5 - .

S

3

o

c

[=]

[&]

L
[

\ I aimnize: | Print Export

5000

6000 7000

Frequency - MHz

Copyright © Polar Instruments 2025
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Project Graphing Enhancements - now supports structures within
the Project with varying Length of Line

Si8000m / Si9000e 2021 - 2025

i3 Project Graphing

- O >
~ Project 5 List  Selected 5 Close |
Structure Type : Edge-Coupled Offzet Stripline 1614
Stucture | Mame Selected Colour 2 5in Diff H1 70000
Erl 4.2000
H2 E.0000
Er2 4.z2000
il 37500
w2 27500
51 20000
onit i e : ;
e The Project Graphing feature now
LL 2500.00 . .
2 75n il Ves 2t supports different Length of Lines. The
anl
w0 four structures show loss increases as
10in Diff FWax  10.000 8 A
Fiieps 20 the length of line increases
Frequency Distribution : Linear
Result Presentation : Length of Line
! Extended Substrate Data: Constant Er # TanD
Dbl-Click grid row to toggle Selected status. Select Al UngEIECIAIII Stiface Raughness Compensaton . Huray
Select SE Select Diff I
{ Gragh!
= = / — Graph Settings
Attenuation with Roughness / Grooh St
-polarinstruments.com IAttenuahnn with Roughness ;I
B 7 5in Diff EEEEE 5in Diff WS 7 5in Diff T—— 10in Diff
E e e i e Mode for Differential S tructures only
0 — | Difterential ~|
L —]
© m e
c 2 '—‘--..____-_.“ ~K-Axis Range ———
% 4 r ) -""-—...__; .---""'--—...______‘_ Frequency Minimum
ST - [ —— o —— ] [ oMHz 0GHz =l
w E
g -6 " - -‘-'""";-..____' ——— Frequency Maximum
cg» 3 £ . \ "'"---.._____..________ | 10000MHz 10GHz =
i F —— ]
= E  Picked Data Point Information —
§ 101
- : - -‘-—q—*""-;
£ 12 —
S F
= E
ﬁ_14 N Maximisel Print I E zport I
< F
161
:||\||||||\||||\ I I e ) A S T A A
1000 2000 3000 4000 5000 6000 7000 8000 3000 10000
Frequency - MHz
32 Copyright © Polar Instruments 2025
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Other enhancements

* FlexNet Publisher / FLEXIm v11.19.0.0 supported

33 Copyright © Polar Instruments 2025 polari nstruments.com
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v22.09.01 (September 2022)
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Enhancements to the Import Polar CITS Datalog File option

oo Eny Urd
e Inckes

212, | ElEE) BRI 2 ) e O B

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

CLF

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.

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




-- i
H ED Vl-l- Si8000m / Si9000e 2021 - 2025

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. |t
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 Dataloq File option — feature recap

insmissicn Line Field Solver - [C\Program Files (x26)\Polar\5i9000\ Untitled 58] [C\Users\richa\Desktop\Si20000 59000 CITS Import Sample Files 23 Aug 2022\CITS Impert.SIP]

an  Help
B — = ==
== ol g nasleed || el XS S [5G0 | BEIEE HEIE 2] )
lljil Substrate 1 Height H1 [ Eooon == Tolzr;;;; |er;.r;;rgu |Ma:.n;;;nu Calculatel
L1 60 ohms (1) Substrate 1 Dielectric Bl [ 42000-*[ 00000 [ 42000 [—43000 Calcuiate |
Lower Trace Width Wi [ eas0 -+ ooooo [ ea40 |
Upper Trace Width w2 o 5lg4gg::||1| n.ooon [ sa4a0 | The ‘Import CITS file’
Trsce Thickness T [ 1a000-:[ oooon [ 14000 || toolbar option. On
Coating Abave Substrate o [ o=+ oo [ 1oom || Selecting this option a
Coating Abows Trace t2 [ 1oooo-4+[ ooooo [ 1oooo | dialog guides the user
Coating Dielsctric Cer [ aooo0-++[ ooooo [ oo | through the import
process
Impedance Zo Iﬂ Iﬂl
Motes: [First 5 lines will print]
Add your comments here Interface Style
¢~ Standard
% Extended

CLF

37 Copyright © Polar Instruments 2025 polarinstruments.com
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Import CITS Datalog File option — feature recap

& import CITS File

L1 60 chms (1)

Filename
Instrument Model

[Data Log Record Caount

—5Step 1 : Read CITS Log File

Cloze |

|E:\Users\richa\Desktop\SiSDDD\SiSDDD CITS Impart Sample Files 25 Aug 20220CITS Imp .- |

IEITSBBD Instrument Serial No |1 7Ra1
|-| i Per Board / Coupon |4 Board / Coupon Count |4g

Once the CITS CLF data log file

[ata Log Records

Project Structure

—Step 2 - Select Data Log Record

\_ has been identified the software

IDescription - L0, Layer - 1, Nominal - £0.00
L1 60 chms (1) =

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

Lot

[E0.00

A
Layer |1
Tol+% [inpg Tok% |1u.uu\ |

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

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

L1 60 ohms (1)

poww_polarinstruments.com

N

r Graph Settings

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
data log records against the correct

o
(5]

structure

mpedance Options :
He Mominal Impedance
He Minimumn /b aximum
Impedance Options :
He Mominal Impedance
He Tolerances [plus / minus)
pedance Results
v Fail
[~ Short

-

LVl

TTCFRET

Data Point Information —

T\
%

~~
<
7

\Y4

Impedance - Ohms
(s3] [sy]
—_ %]
T

A L]
V. N/
N

N

@
=

\ N\

25 |Itis possible to plot the modelled and

M aximize

Print E xport I

measured impedance data in a number

of ways. The following slides provide
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Import CITS Dataloq File option — feature recap

—Step 2 : Select Data Log Record

Each test record type found in the data

Data Log Records IDescriptiDn -LO1, Layer - 1, Nominal Impedance - 60,00 ;I log file is listed in the drop down. In this
Project Shucture [ZIE:E:I::rl:ntn:nn L0, Laper-1, M n:nrnnal Irmpedance - GO.00 case there are four tests.
Dezcnption - LO3, Layer - 3, Mominal Impedance - B0.00
Description Drescription - LOG, Layer - &, Maminal Impedance - B0.00
Description - LO3, Layer - 8, Maminal Impedance - B0.00 7 _
Maominal Impedance |5|:|_|:||:| Tal+ % |-| oon Tol % |1 0.00n & Polar $i9000 PCB Trar

File Edit Configurati

==

I

—5tep 2 : Select Data Log Record

Data Log Records IDescriptinn -L01, Layer - 1, Mominal Impedance - 60.00
Froject Stucture ||_1 B0 ohrs [1]

Lol Lo

Dezcription L3 60 ahms [2] L1 B0 ohms [1]
Mominal Impedance tg Eg EE"_I':”E ﬁ%

/_

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

L3 60 ohrs (2]

LE 60 ahrnz (3]

Four structures loaded into
the Project group

L& 60 ohms [4)

39 Copyright © Polar Instruments 2025 polari nstruments.com
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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)] Analysis 21 MBM; W
N L1 60 ohms (1) Each data point represents a Graph Settings
. separate board / coupon todelled Impedance Options
www polarinstruments.com measurement I Include Nominal Impedance
e [Vleasured - Average S Modelled - Nominal [~ Include Minimum / Maximum
- 7 / tdeagured Impedance Options
B4 Z [~ Include Nominal Impedance

[=x]
[N}

Impedance - Ohms
(=] [=x
— [ %]
T

L V [ Include Tolerances (plus /£ minus)
A # Y A
/ \ / \ /\ A / \/ / \A Picked Data Point Information
\ A /\‘ 2 Result - Pass
e i Index - 22
V v V v Board Serial - 7
/\ N Date - 05/02/13
i N Tirng - 13:11
B dvverage - 63,08 Ohmg
s0-13

b airnum - 64,89 Qhme
- finimum - B0.84 Qhme

5 10 15 20 25 30 35 40
Index /\

\ N\ O /\

=%

[=x]
L)
3
3
3
3
3
3
3

Theyaxislisthe measuredimpedance The x-axis is the identifying Index of Itis pos_sible to .pick a measyred
the board / coupon read from the data point, key information is
for each board / coupon 3 :
data log file displayed here

40 Copyright © Polar Instruments 2025 polar



:- Onean Si8000m / Si9000e 2021 - 2025

Import CITS Datalog File option — feature recap

In this case the Graph contains:

Measured — Average (Green) : :
Nominal (Red) Graph Settings allow the selection
Upper Tolerance (Blue) of modelled / measured data to
Lower Tolerance (Yellow) be plotted
Graph ‘ Analysis [1]] Analysis [2]] Measuremem\ ;
Graph 5etti
\ L1 60 Dhms (1 ) M odelled Impedance Optionz
. polarinstruments.com [~ Include Mominal Impedance
| \leasured - Average EEEEEEE Neasured - Nominal  EEEEEER Neasured - Tol + /2 Measured - Tol - Upper tolerance [ Include Minimum / Maximum
68 ; _‘\/’ Measured Impedance Options
fE-F v Include Nominal Impedance
o E [v include Tolerances [plus / minusk
£ B4
5 62 - V)——/\ s .Av/-uu P /e —‘A'_.-A. Picked Data Point Information
bbb L NN N Y T T
o 601
c r
3 55+
o 0T
o F // Nominal
ES%E %
54—:—. * * * * .// -, * -, * -, * -, * * -, -, * * -, * -, * -, * -, * *
52 : / // _I/\\
L1 | I I R L1 1 1 L1 L1 L1 | |
0 / : 0 5 20 95 30 | Lower tolerance 40
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

polar



:- Duean Si8000m / Si9000e 2021 - 2025

Import CITS Dataloq File option — feature recap

Analysis options:
This bar chart shows the distribution of
measurement results over an impedance range

From this batch of 40 board /

coupon measurements, 62 +/- 0.25
ohms is the most common result
S|S[Bal]| Meazurement Data —
N / // —Analysiz Setings ————————————
\\ L1 60 Ohms (1) // Include Impedance Fesults :
www_polarinstruments_com V¥ Pass ¥ Fail

/ [~ Open [~ Short

Graph | Analysiz [Line] -*5\

w

[]

-

b amimize Frint Export

[=]

F=.

]

Number of Boards / Coupons
o

A% ]
|

62 62.5
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
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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)

Graph l Analysis [Ling) ] Analysis [Bar)

Fresult Board Serial Minirurn | Station Description Marinal |nstrumment
1 13 1243 FI0.3 B95E(_TEST STATION 1_ 1

Pazzed 2 05/02/13 5993 _TEST STATION 1_ 1 100 CITS880

Pazzed 3 17 05/02413 1281 E3.01 0494 £4.48 B1.68 _TEST STATION 1_ L 1 =] 1a 100 CITS880 17581
Pazzed 4 39 05402113 1282 E3.22 1.07 G4.62 61.29 _TEST STATION 1_ L 1 =] 1a 100 CITS880 17581
Pazzed 5 8 08/02/13 1289 E3.93 0495 £5.32 G2.2 _TEST STATIOMN 1_ L 1 50 10 100 CITS880 17581
Pazzed g 10 05402413 1300 E1.17 n.as 52 B3 B8.E3 _TEST STATION 1_ L 1 =] 1a 100 CITS880 17581
Pazzed 7 32 05402113 130 E2.38 0.8s £3.58 G072 _TEST STATION 1_ L 1 =] 1a 100 CITS880 17581
Pazzed 3 21 05402413 13M E2.37 naz £3.88 G098 _TEST STATION 1_ L 1 =] 1a 100 CITS880 17581
Pazzed 9 4 08/02/13 1302 E3.35 0.E8 54.41 61.75 _TEST STATION 1_ L 1 =] 1a 100 CITS880 17581
Pazzed 10 33 05402413 1303 E1.81 073 5295 G009 _TEST STATION 1_ L 1 50 10 100 CITS880 17581
Pazzed 11 18 05/02413 1303 BO.22 0E2 £1.48 B8.09 _TEST STATION 1_ L 1 =] 1o 100 CITS880 17581
Pazzed 12 3 08402413 1304 E0.54 0.75 E21 5519 _TEST STATION 1_ L 1 =] 1a 100 CITS880 17581
Pazzed 13 15 05/02413 1305 E1.4E 073 B2.83 G012 _TEST STATION 1_ L 1 =] 1a 100 CITS880 17581
Pazzed 14 2 08/02/13 1308 EO.09 0.E7 61.24 5857 _TEST STATION 1_ L 1 =] 1a 100 CITS880 17581
Pazzed 15 23 05402413 1306 E1.01 0.7a EZ4 5969 _TEST STATION 1_ L 1 50 1a 100 CITS880 17581
Pazzed 16 5 08402413 1307 E1.05 0.E3 G214 5549 _TEST STATION 1_ L 1 1] 1o 100 CITS880 17581
Pazzed 17 g 08/02/13 1307 E1.54 na 5298 G011 _TEST STATION 1_ L 1 g0 10 10 CITS880 17581
Pazzed 18 78 05402413 1308 EZ.43 nsz £3.44 BO0.32 _TEST STATION 1_ L 1 =] 1a 100 CITS880 17581
Pazzed 13 11 05/02413 1309 E1.79 0.3 £3.08 G037 _TEST STATION 1_ L 1 =] 1a 100 CITS880 17581
Pazzed 20 31 05402413 1309 E0.25 0BG £1.37 BE.85 _TEST STATION 1_ L 1 =] 1a 100 CITS880 17581
Pazzed 21 12 05/02413 1310 Ez.01 0.69 6324 GO.ES _TEST STATION 1_ L 1 =] 1a 100 CITS880 17581
Pazzed 22 70802413 1311 E3.08 1.13 54.89 G084 _TEST STATION 1_ L 1 50 10 100 CITS880 17581
Paszrd 3 19 NRANZA3 1311 F1R3 nvys E2 81 EN19) TFST STATINN 1 1m 1 RN n 1N CITSRRN 17RR1
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New Manually Set Y-Axis option for the All Losses plot

E Polar 5i%000 PCB Transmission Line Field Solver - [C:\Users\richa\ Desktop'5i9000\Atlas_model_for_rich.5i3] [C:\Program Files (x88)\Polar\5i9000\ Untitled.5IP]

Fle Edit Configuration Help The new ‘Manually Set Y-Axis’ option provides more control
= = = =i 2= | ==l over how the All Losses plot is presented.
N HERT I S = = EEE = =) A ==Y E PP
E 8 e W ey e The All Losses plot defaults to Y-axis auto-scale, where the
Suface Mot Edge-Coupled Offset Stripline 1B2A Trace Conductivity (5/m) T [5B0E+07 — et Result Presentation] Y-@XIS 1S resized to fit all data series.
" acemlcms " Loss Tangent TanD 0.0195 — GnalSesk * Length of Line
— . . ‘ gy . . H
- | Pise Time [ps) T 10 ff'g"df" tSE"J;'D When the ‘Manually Set Y-Axis’ option is checked, the Y-axis
% il ' Fresuency Minimum (M) Fin | 1000.000 & caralpEnsdad MIN and max values can be fixed to user-defined values.
Sulfacazh;icmstlip {: | | |—_l Frequency Magimum (GHz) Fiax 40.000 M (" Multiple Er / TanD
Frequency Steps FSteps 291 .. . . .
Suteos Roughnesy Thys js especially useful after importing measurement data

[~ Auto Cale Calculate " Smooth .
~ramesiad [ (Drown) which often has measurement error artefacts that are
" Groisse

& Huay not useful when comparing against the modelled data.

Graph 1 0dd Mode I Even Mnde] SPICE HLGC] 4 Part 5-Parameters - Graph | 4 Port S-Parameters - Data ] Mixed Maode S-Parameters - Graph I Mixed Maode S-Parameters - Data 1 Cri

Coated Microstrip
1B

E Edge-Coupled Offset Stripline 1B2A
My Name 1 - Differential -
[Coated Microst. mmm Smooth Conductor Loss BSS Dielectric Loss EEEES Smooth Attenuation T—— Conductor Loss with Roughness E=——3 Attenuation with Roughness
== Measured Attenuation - VMNA Deltal 4 J
= 2
0.2 - 2
h[‘)fual Co_atﬁ 04 C * ¥ Min [dB] v Max (dB)
icrastip “E [ gs00 [ 00000 Refesh
2086 - Loss Budaet [dB]
g 0.8 E 00000 Refresh | ..
B
Fred - [Dual ' = - 8 B
Costod Misiost.. .5 aof Picked Data Point Information
= C
3 [
= c
= C
Embedded -4 E Maximise| Print Expart
icrostip 1814 6 : _
181 i
E C L L 1 I L 1 L T R T | L I , L 1 \ 1 1 I I U.\f"' 1
Embedded 5000 10000 15000 20000 25000 30000 35000 40000
icrostrip 1824 Frequency - MHz
g v Lossless Calculation l Freq y Dep C i l Sensitivity Anafysis
&l Structures
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New Manually Set Y-Axis option for the All Losses plot

GraDhl Odd Mode] Even Mode] SPICE HLGCI 4F’orlS—PalamEte|s'Glanhl 4Po|t5—Palameters'Data] Mixed Mode SrParameters—Graph] Mixed Mode S—Palameters'Data] Crosslalk] MEasuremenlDala} I_
Edge-Coupled Offset Stripline 1B2A Y Min [dB] 7 Max [dE]
Differential
e Smooth Conductor Loss BB Dielectric Loss EEEEEE Smooth Attenuation CT——21 Conductor Loss with Roughness =220 Attenuation with Roughness | -1.9500 | 0.0000 Refresh
= Measured Attenuation © VNA Deltal-4
ok
s ‘o
g ‘Manually Set Y-Axis’ unchecked,
3 . f the Y-axis will auto-scale.
2 Notice the plot will scale the Y-axis
D .
T to include all the measurement
C data including the measurement
204 |error artefacts
L I 1 I N B

20000
Frequency - MHz

Graph | Ddd Mode | Even Mode| SPICE RLGC| & Ponts-Parameters - Groph | 4 Pott 5 Parameters - Dt | Mied Mode 5-Parameters - Graph | Mbed Mods 5-Paramelers - Data | Crosstak | Measurement Data

v Hanually

Differential

Edge-Coupled Offset Stripline 1B2A

' Min [dB] v Max [dB]

EEE Smooth Conductor Loss  BES Dielectric Loss WEEEEE Smooth Attenuation == Conductor Loss with Roughness =1 Aftenuation with Roughness | -1.9500 | 00000  Refresh
0 === Measured Attenuation : VNA Deltal 4
0ok
-0.4 f
29571 ‘Manually Set Y-Axis’ is checked,
S0 the Y Min is set to -1.95 dB
S 10+
2.1t Notice the plot will fix the Y-axis
2 .F min / max to the values specified,
P the measurement error artefacts
Py F —"Iwill be ignored.
1 1 1 1 1 1 1 1 |
] 20000
Frequency - MHz

polar
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Enhancements to the Import Touchstone Format option E|

[ Import Touchstone Format Touchstone files contain S-Parameter data exported
from VNA instruments and modelling software,
including the Polar Si9000e.

Read Touchstone File

Edge-Coupled Coated Microstrip 2B Filename
IE:\Users\richa\Desktop\EEEM2B Anch.zdp I Import

The Si9000e allows a Touchstone file to be imported
F# Qverlay Calculated S-Parameter Data (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
4 Port S-Parameters - Graph | 4 Port 5-Parameters - Data of frequencies.

/
S21
www.polarinstruments_com

1 " Phase
= Sith

I Touchstone WSS Calculated
E — Data Serie:
0 C511 Co512 €513 C 514
aF 57 (522 523 O 5
= 83 53 533 s
-2 541 (542 543 O S
[un] iy
© 30 Maximisel Print I Export I
[15] c
24
= e
g5
= ©
f
e
8
0 2000 4000 6000 8000 10000 12000 14000 16000 18000 20000

Frequency - MHz
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Enhancements to the Import Touchstone Format option E|

S21

www.polarinstruments.com

M Touchstone WEEEEEE Calculated

Magnitude - dB
TR (Y,

In this example a Touchstone 4-port file
(.S4P) has been imported into the
Si9000e. Magnitude, Phase and Smith
Chart are shown for S21

10000 12000
Frequency - MHz

14000

16000

18000

20000

S21

www_polarinstruments_com

— Touchstone WSS Calculated

Phase - Deg

. [

& =]

S o & 8 & 8
\I\I\I IIIIIIII II 1 1

'

L

=]

=1
I

'

L

]

=]
I

%

1)

=

=
1

N

N

N

N\

S21

www_polarinstruments_com

2000 4000 6000 8000
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14000

16000

18000

20000
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New Differential Via Calculation capability

ﬁ Polar 5i%000 PCB Transmission Line Field Solver - [C:\Program Files (xB86)\Polar\SiS000\ Untitled.5i8] [C:\Program Files (xB86)\Polar\SiS000\ Untitled.SIP] —

[m] pet

File Edit Configuration Help

ROHER T =

===
| | Lalll.

e - P.aran_ﬁeterEntry Uitz
EE EEL N | |,

L1

Tolerance  Minimum — Marimum

Substrate 1 Height H1 | B.5000> 000 [ ©5000 [ 85000 Caloulate |
o o Edge-Coupled Coated Microstrip 1B Substrate 1 Dielectric B [ azoo0—s 00 [ 42000 Caleulate |
le-Couple )
Surface Microst... Lawer Trace Width W1 I 5.0000 ::II | nod
Upper Trace Width W2 | 4.0000 ::II
% Trace Separation 51 22810 ::Il
Edge Counled e ThEtaEss ot 1zm = The new Via Checks toolbar option.
Surface Microst.. Coating Above Substrate ] 1.0000 ﬁ
Coating Above Trace c2 1 ooon = . . . . g q
|
Costing Betwesn Traces & [T This Differential Via Calculation is now
Edge-Coupled Coating Dielectric CEr 4_2000::’ part Of anew tabbed Vla CheCkS
Coated Micrast... " - H H
Nates: (Fist  nes wil pin) Interface Style dialog accessible from the toolbar. It
Add your comments here Diff tial 1 d. Zdiff - .
E € Standard Hietenielimpedanee " ['52 | also contains the Via Stub Check and
@ Estended 2 A R R
E dge-Coupld Via Pad / Anti Pad Coaxial Calculation
Coated Microst 6.5 Convergence H
. i thaF were previously present on the
E = Coarse [Faster) main |nterface
E dgs-Coupled ~ Tolerance Mode -
Dual Coate. .. = Absolute
o " Percentage [%)
E — Parameter Snap -
Edge-Coupled [~ Auto Cale
Dual Coate...
Snap I
Edge-Coupled
Ernbedded Mi
Edge-Coupled
Embedded Mi...
ﬁ v Lossless Calculation 1 Frequency Dependent Calculation l Sensitivity Analysis

Differential Structures

A

49 Copyright © Polar Instruments 2025

polarinstruments.com



:- Duean Si8000m / Si9000e 2021 - 2025

New Differential Via Calculation

[E via Checks e
“ia Stub Check | Yia Pad / Anti-Pad Calculation  Differential Via Calculation |
Anti-Pad Style ﬂl
: ; _ _ ’71"' Harizantal Owval Anti-Pad * Round / Oblong Anti-Fad
Differential Via Calculation
Dirill Diameter [t] DD I 15.0000 — J
"ia Pitch [S) F I 35.0000 J
Anti-Pad Wwidth [b] AP I 50,2000 J
Anti-Pad Height [ AFH I 50,2000 J
Dielectric Conztant [Dkz] Dkz I IE3/0 —— J
Dielectric Anizotropy [%] I oo
Odd Mode Impedance [£vial Zodd I 42 44
Please refer to the parameters in parentheses when reading  Application Mate Differential Impedance Zilli I 84.08
Courtesy of Bert Simonovich, Lamsim Enterprizes [nc Effective Dielectic Constant DKEfE I 44430 Enter via structure parameters by

: either keying the dimension values or
/1f there iz, say, only a 4 or & layer zta X .
spaced like modem designs it wil be ] USE Sliders to gauge the impact of
varying each parameter

Mote: The model work.s for a zimple differential pair structure with no pads and several planes throughout
thiere will not be sufficient excess capacitance from the planes so the accuracy will suffer. when pla

Calculation results are presented here

50 Copyright © Polar Instruments 2025 polarinstruments.com
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New Differential Via Calculation

".ﬁ.nti-Pad Style "Anti-Pad Style

* Harizantal Dwval Anti-Pad i Round / Oblang Anti-Pad ™ Haorizontal Dval Anti-Pad f* Round / Oblong Anti-Pad

Differential Via Calculation Differential Via Calculation

Two different selectable
Anti-Pad Styles available

51 Copyright © Polar Instruments 2025 polarinstruments.com
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New Differential Via Calculation

[E Via Checks =  AP8204.pdi

Yia Stub Check. | Yia Pad / Anti-Pad Calculation  Differential Via Caloulation | 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
Differential Via Calculation 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

Fleaze refer to the parameters in parentheses when reading | Application Maote
Courtesy of Bert Simonovich, Lamsim Enterprizes Inc

Mote: The model work.s for a simple diffterential pz? re with no pads and zer
there will not be zufficient excess capacitan lanes =0 the accuracy w

</

The Application Note link pI’OVides further You come up with a concept you think will work, but the backplane is thick with over 30 layers. There are
details Of hOW the model WOI'kS 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 experience. to make the vias as transoarent as possible without =

Copyright © Polar Instruments 2025 polarinstruments.com
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New Surface Roughness Compensation Preset Values option

- Polar 5i9000 PCB Transmission Line Field Solver - [C:\Program Files (x86)\P olar\Si9000\ Untitle

File Edit Configuration Help

Parameters

Fay

i ||z Structures ==] ﬁ E
Lezs Budnets
Surface Roughness Compensation Preset Values

H aiE - - -

Surtaos Mid Startup Mode i Surface Roughness Compensation Preset Values Configuration it

Si Excel Interface .
i Track Resistance Calculator (TRC) — Surface Roughhess Compenzation Preset Values

Graph 5tyle .

Surface Mic Description RS [prm) Rz [pm] Add Entry |

2B Solver Accuracy = = z = A AR
Smooth Copper Laminate Side 228000 1.5000
Save Current Parameter Settings as Defaults . . Delete Er'ltf_lrl Cancel
Smooth Copper Oxide Side .

License Options H | §

o i . Rough Copper Lal.'nmatfa Side . Edit Entry |

1B Language Settings Rough Copper Oxide Side )
= |Add your commets 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

54 Copyright © Polar Instruments 2025 Si9000e only polarinstruments.com
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New Surface Roughness Compensation Preset Values option

i Surface Roughness Compensation - Hammerstad / Groisse >

RAMS : Microns
. Surface 1 Roughness R1
Surface Roughness Compensation | E'EEDE —I’*‘pp'jH

Smooth Copper Laminate Side
Cancel |

Surface 2 Roughness R

Smooth Copper Oxide Side

i Select Surface Roughness Compensation Preset Values x

— Surface Roughness Compenzation Prezet Walues

Dezcription kS [pm) Rz [pm]

Smoath Copper Laminate Side 2 2500 : |
Smooth Copper Oxide Side . 4”":&

Fough Copper Laminate Side
Fough Copper Oxide Side

—

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.

55 Copyright © Polar Instruments 2025 Si9000e only polarinstruments.com
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New Surface Roughness Compensation Preset Values option

ﬁ Surface Roughness Compensation - Huray

e 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

Courtesy of Bert Simonovich, Lamzsim Enterprises Inc Application Mote

Ratio of Areas

ﬁ Select Surface Roughness Compensation Preset Values >

— Surface Roughness Compensation Preset Walues

Degcription

Effective Ball Badiuz [

5 h Copper Laminate Side
5 h Copper Oxide Side
Rough Copper Laminate Side

MNumber of Balls in &re | Roudh Copper Oxide Side

Area of Ball Count [=q

Enable Cannonball-Hu

""" Cancel |

b atte-Side Roughne

Rz b atte [pm]

Smooth Copper Laminate Side

— Calculate |

Drum-Side Roughness

Rz Drum [pr) I 160008 << il |

Smooth Copper Oxide Side

Copyright © Polar Instruments 2025
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Track Resistance Calculator (TRC Plus) enhancements

ﬁ Polar 5i%000 PCB Transmission Line Field Solver - [C:\Program Files (xB86)\Polar\SiS000\ Untitled.5i8] [C:\Program Files (xB86)\Polar\SiS000\ Untitled.SIP] — O x

File Edit Configuration Help

= r— — — &= — = = m Parameter Entry Units
— ] E ﬁ == = =] 5 =5 & Ml  Inches
K |EZ = |D QQQ:§| ﬁ|E|§|E| ﬁ|ﬁ|E|E| _l_l §|E| IIE %l ain| L, | 59 (90 ﬁgﬁazg El E| . -| L‘ Micrors € Hilimeres
~ Tolerance  Minimum — Maximum
H Substrate 1 Height H1 25000 -+ [ 0.0000 [ 25000 [ 25000 Caleuite |

Coated Microstrip 1B Substrate 1 Dielectic En 2000 =+ [ 0.0000 [ 42000 [ 42000 Calcuiste |

=l
agraz —*| nooon [ aarsz [ aavs2

Surface Microstip
1B

|
I
l_ Lower Trace Width Wi |
J_ l P Upper Trace Width w2 [T zavez-+{*[ 00000 | 2675z [ 29752 Calulste | .
E R Trace Thiskness T [ 7w ][ 0o | 07060 | 07000 Caout The optional TRC Plus calculator
Surtace Micrastip Coating bave Substrate o] [ 10000+ [ 0000 [ 10000 [ 1.0000 includes a number of
2B aatin ove Trace =l . .
C t. gAl.: T cz | 1.0000 - 0.0000 | 1.0000 | 1.0000 enhancements |nclud|ng new
Coating Dielectric CEr | 42000 :I' +| 0oooo [ 42000 [ 42000 . .
graphing capability.
Coatedwhgiclostnp Impedance Zo [ 5000 | 5000 50.00
ates: (st 5 lies wil i) o 6T o Mo | Selecting this toolbar option will
Add your comments here
g ’ « Stondad pass the current structure
f* Extende q g .
oot - Erenes dimensions to the TRC Plus in
(Coadcns o o oot order to calculate the track
E = Coarse [Faster) reSIStanCG
Dual Coated ~ Tolerance Mode |
Microztrip 18 i Absolute

" Percentage [%)

— Parameter Snap -

Fred - [Dual [~ Auto Cale

Coated Microst...
Snap I

]

Embedded
ticrostrip 1814,

Embedded
Microstrip 1824,

i

v Lossless Calculation 1 Frequency Dependent Calculation l Sensitivity Analysis

Single-Ended Structures

A
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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

@[ s

SingleEnded
Coated Microstrip 1B

Units
® Mils O Inches
O Microns O Millimetres

Si9000

1.724E-08 Om Track Resistance (
5.80E+07 S/m Single Trace
TCR | 000386 |

W1

%I!E BB
BRI

Copyright © Polar Instruments 2025

Dual Trace

Voltage Drop (Single Trace)

Resistance Q

2,50+

2.25

2.00—

1.75

1.50

1.23 4

1.00

0.75

0.50

0.25

[Ohms per division © 0.25

This new TRC Plus graphing
feature shows the track
resistance (y-axis) plotted
against the line length (x-axis)

0

AT Show Grid Lines

VD (Volis)

2232285 .
[zl o

[ Dark Mode

I f
1000 2000 3000

TDR View

[ on
AdjustY Scale [a|[w]

I [ I [ I [
4000 5000 6000 7000 8000 9000

RA
Line Length (Mils) L

Close
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Track Resistance Calculator (TRC Plus) enhancements

TRC Plus

File Tools Help

Si9000

[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.

53.00 o
52.00 o
=]
18]
=
o
2
. T 3100 1
SingleEnded o
Coated Microstrip 1B o
Material & Calculated Impedance Units
|—meSi&DDD!SiBDDD— V| ® Mils O Inches
Calculated |rr|pedar|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 | 000386| | 22323
Operating Temp. ('C) Ijl 49.00
-1000
Track Dimensions Voltage Drop (Single Trace)
Lower Trace Width W1 39752
Current (Amps) Show Grid Lines
Upper Trace Width w2 29752
VD (Volts) 2232285 .
Trace Thickness T 0.7000 [ Tracking

Length of Line
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[ Dark Mode

I
0

f
1000

I
3000

2000
TDR View
on
AdjustY Scale [a|[w]

I [ [ I I [
4000 5000 6000 7000 8000 9000
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Line Length (Mils) L

Close
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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

[ Ppolar io000 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.
5 o= = Sy ]
A== PEE A

The only difference between the
&= El=]
ranging fl’0m 0001 to 0030 Tolerance  Minimum — Maximum
E‘élﬂ ht H1 430% [ 00000 [ 43098 [ 43098 Caloulate |

(113

Q|&Q
v 4

structures is the loss tangent (TanD),

) |
TanD=0.010 Substrate 1 Dielechic Erl [ 4 2000 ::Ilil 0.0000 [ 42000 | 42000 Calculate |
L Lower Trace width w1 [ 70000 -+[ 00000 [ 70000 [ 7.0000
| 1__: S Upper Trace Width W2 [ E0000 = *[ 00000 [ 60000 [ 60000 Caloulste |
t i Trace Thickness ™ [ 120004+ ooooo [ 12000 [ 12000 Calculste |
P i -1
T arD =015 Caating Above Substrate & | 1.0000-%| 00000 1.0000 [ 1.0000
Caating Abave Trace €2 ["Hoo00 -+ o000 [ 1.0000 [ 1.0000
E Coating Dielectric CEr [ 42000 <{#[ 00000 [ 42000 [ 42000
TanD=0.020 Impedance Zo [ soo1 [T ooo[ ooo Ealculatel
Mates: (First 5 lines will print More... |
otes: [Firzt 5 lines will print) Interface Style are
Add your comments here
" Standard
& Futanded
TanD=0.025 Add Structure to Project
Delete Structure from Project vergence
. . 5| A o o .
Rename Structure within Project ?F”"e‘t] | The Projects right-click menu contains a new
2 |Faster . . -
Move Up Graphing option. When selected the Si9000e runs
TanD=0.030 Move Down ce Mode || 3 full frequency dependent calculation for each
_ e« structure in the project and stores the results.
Duplicate Selected Structure ntage [
Clear Project 'I The following new dialog then displays ...
Graphing ... alc
Demo Mode: Load Sample Structures into Project ap |

I
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The Project Structure List provides options

= MI-- to choose which structures from the Project ) )
H Yonesan are plotted. Individual structures can Si8000m / Si9000e 2021 - 2025

toggled between selected / deselected by

B Project Graphing double-clicking the grid row _ o x
. f N\ ~ lected :
 Project Structure List -5 Structure Information
ol
\\// Structure Type : Coated Microstip 18 LI
Structure | Mame Selected TanD=OO'1O H1 43098
Erl 4.2000
- w2 oo
(e m Tam Summary parameter
e ISSSS information for the selected
ferb=6018 Zo s Project Structure List grid
LL 100000 row is shown here.
2 TanD=0020 Yes TC 5 80E+07
TanD 00100
Tr 10
FMin 500000
3 TanD=0.025 Yes Fhax 10,000
FStepz 20
4 TanD-0.030 Yes ook Presaration. Lengtsof Line
Dbl-Click. grid raw to toggle Selected status. Select All | Unselect Al | gnt;:::agﬂgﬁ::t; %S:EEESD;:?DE:TE E;;In:lgad
Select SE | Select Diff |
- - — - Graph Setti
Attenuation with Roughness The calculated results for each Di;::;yszm:;fs
www.polarinstruments.com Structure Of the PrOJeCt are I.&ttenuation with Roughness ;I
. TanD=0.010 o= TanD=0.015 = TanD=0.020 ——= TanD=0.025 ====3 TanD=0.030 ) )
0+ 1 plotted here The structures Made for Differential Structures only
oafb _~ are named and colour coded to [Diferetl =
gk : — | // allow for easy identification. ~X-Axis Range
D04 : —%h‘-‘_"— /I Frequency Mirimum
w C : \ [ ——— / | OMHz DGH =
§—U.G E ""‘\h_\_ —— ] __-_-__-"""————- Frequency M asimum
ERPEE i — e —— [10000MHz 10GH: =]
g 'S C g . _-"---_-.._____-_____-.
£ 40k - N -"""'"'--..__L T — Picked Data Point Information —
S, 1 Is this example the Project contains five [L——""7] T
2 structures with loss tangent (TanD), / ' _
2747 ranging from 0.001 to 0.030. -~ Masimiss | _Pint_| _Espor |
164 -
Notice the impact of the changing loss R T S T S R RN N IR RS N R
H i 00 5000 6000 7000 8000 9000 10000
tangent on the Attenuatlor! with Frequency - MHz
Roughness (total attenuation)

64 Copyright © Polar Instruments 2025 polari nstruments.com



Do leam

Si8000m / Si9000e 2021 - 2025

= Project Graphing

- O *
~ Project Structure List — Selected Structure Information Close |
Structure Type : Offzet Stripline 1814
# | Stucture Selected Roughness 0.5um HT 62932
Er 4.2000
[E—— H2 £.2992
0 Rough Er2 4.2000
E - Wi 41339
= W2 3.0709
EEE T1 1.3780
E Roughness 1.0um Yes Zo 50.02
— LL 1000.00
— TC 5.80E+07
E Foughnezs 1.5um ez TanD 0.0195
Tr 10
Fidin 500.000
Ftax  50.000
E Roughness 2. 0um ez FSteps 100
Frequency Distribution : Linear
Result Prezentation : Length of Line
4 E Roughness 2.5um Ves Extended Substrate Data: Constant Er/ TanD
Dbl-Click. grid row to toggle Selected status. Select &)l | Unselect &l | Surface Roughness Compensation : Huray
Select SE | Select Diff |

Graph
- — Graph Settings
Conductor Loss with Roughness Display S eings
www.polarinstruments.com
| Roughness 0.5um @ Roughness 1.0um e Roughness 1.5um [—— Roughness 2.0um [E===0 Roughness 2.5um Mode for Differsntial Structures only

0 _ Differential ~|
@ e
c-02 =
E E —¥-Axiz Range
tl, 04 C Frequency Minimum
2 06T |OMHz 0GHz |
%_0 5 F Frequency b aximum
3k [50000MHz 50GH: =]
® q0f
§ 4 2_: Bannr s, —Picked Data Point Information —
3 .14 Is this example the Project contains five ~ L——~ B N S T —
2 154 Structures with copper surface roughness / e B SN
2 ;54 ranging from 0.5 umto 2.5 ym. B N Masimiss | Pt Export_|
8] ———

_2'0_ - .
Notice the impact of the surface R T T S Y SR L L
0 rOUghneSS on the Conductor with 0 FZSU[][] 30000 35000 40000 45000 50000
requency - MHz
Roughness
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= Project Graphing

Si8000m / Si9000e 2021 - 2025

104 achieve Zdiff = 100 ohms.

— O X
 Project Structure List — Selected Structure Information Close |
Structure Type ;. Edge-Coupled Offzet Stripline 1B14 | ~
Structure Selected H1 20000
Er 2.5000
(— H2 8.5000
Er2 2.5000
Wl 3.0000
= 2 25000
EEEEE 51 23780
3.5/3/2.7551 T1 0.6000
Zdiff 100.01
| LL 1000.00
2 E 4/35/31783 Yes TC 5.80E+07
TanD 0.0020
— Tr 10
Fidin 100.000
3 E 4.5/4/3.6647 Yes Fhax 20,000
FStepz 200
Frequency Distribution : Linear
4 E 5/4.5/4.2267 Yes Result Presentation : Length of Line
Dbl-Click grid row to toggle Selected status. Select Al | Unselect Al | %:t:gded Substrate Data Eau.sally Estrapolate Er /
One or more Stuctures has greater than 175 data points. Mouse over for more info. Select SE | Select Diff | Surface Roughness Compensation : Huray v
Graph
- - —Graph Settings————————————————
Attenuation with Roughness Display Seflings
www_polarinstruments com Adteruation with
32 52,370 D 35/3/27551 mEEE 4/35/3.1783 C— 4.5/4/3.6647 O/ 5/4.5/4.2267 == 5.5/5/4.9095 D §/55/5.7615 === 5.5/6/6.8491 ) )
m—— 7/6.5/5.3718 === 7.5/7/10.7646 Mode for Differential Structures only
- Differential |
0
E —¥-Axis Bange ———————————————
= 0.2 Frequency Minimum
9 [oMHz 0GHz ~|
wr
w L. .
o -04 —— * Frequency M asimum
£4T MM | 20000MHz 20GHz =l
=]
=] i q n n
<067 10 differential structures using the same - Picked Data Point Information
s q q q q
= o dielectric substrate materials but with
= -0.84 . . R o
2 differing trace widths / separations to
2
]
H
<L

Maximisel Frint Export I
-121 Notice that whilst all structures are 100 7 — — — — — |
d ohms, the structures with narrower trace / 10000 12000 14000 16000 18000 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 detalls. It is now possible to auto-create a
Project containing structures based upon the Sensitivity Analysis results

data.

The following slides provide further detaills:

polar
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Populate a Project from Sensitivity Analysis Results

E Polar 5i8000 PCB Transmission Line Field Sehver - [C:4Program Files (x86)\PolariSi9000 Untitled.5i9] [C:\Program Files (x86)\Polar5i90004 Untitled.SIP] - m} X

— = — 5 F'aran_wetel Eritry Lits
EEE e %L EE EE e N O W

File Edit Configuration Help

i | d. ¥

-]
=]

Chanagi

E N . Parameter mm Calculate
Coated M trip 1B i AR A R
Surface1hé|icrostrip Sl Icrostrip Range Start Y alue 3.UEIEIEI| 4.0000 In thIS SenSItIVIty AnalySIS example, as the
lllllllllllllllllllll IF‘Q Frishalie 120000 Substrate Height (H1) sweeps from 3 to
necrement - - .
E ) D 12 mils, Trace Width (W1) is calculated to
Surace Microstin [ Constant Ingedance vs Changing Poramet achieve a Target Impedance of 50 ohms
2B Parameter m Calculate
Target Impedance lm
E ™ Process Window: Minimurn ¢ M asimurm lmlm
Coated Microstip
_ Graphl F!Esultsl
N " -~ Graph Settings
E Coated Microstrip 1B - 50 Ohms &> & D
My Mame 1 - www._polarinstruments.com Bty Sais
[Coated Microst... i . lﬁ
_ *F1 The plot shows Substrate Height (H1) oman e
- - arget Impedance
] 2+ X-axis and the Trace Width (W1) Y- [ o0 e |

[l Coated 18-+
Microstip 18

axis. Each data point represents the
H1 / W1 parameter values to achieve

~ Picked Data Point Information —
H1 [Mils] : 5.000
50 ohms. / =z

V Marimnise | Frint Export
s
A /

o o
T

Fred - [Dual =
Coated Miciost...

=
=1

Embedded 3
Microstrip 1814 /
6 //
Embedded 4
Microstip 1824 - 5 B i 10 1 15
H LY Lossless Calculation 1 Frequency Dependent Calculation J_ Sensitivity Analysis l Wia Checks
All Stuctures Y
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Populate a Project from Sensitivity Analysis Results

ﬁ Polar 5i%000 PCB Transmissicn Line Field Solver - [C:\Program Files (x86)4Polar\Si%000\ Untitled.5i8] [C:\Program Files (x86)\Polar\5i8000\ Untitled.SIP] - m} x

=] @Iﬁl @)%t I I e 2 o PR B 2 B . |

File Edit Configuration Help

e | M wlwlﬁlﬁl =

vs Ch
Parameter +|[More | Calculate
Coated Microstrip 1B Rangs Start Value %% M
. Banoe Einick Ul Iw
= [ om0 [ 7000
| The Results tab contains g Paramet
the calculated results data T
""" | used for the Sensitivity 50,0000 The right-click menu now has a new Create
Analysis plot o [ 675000 | a2 8000 Project Structures option. On selection the
software will create an individual structure per
S 7 S 7 [ N - [ PR T row of the Results grid and add it to the

2.0000 4.2000 4. 7096 37096 1.2000 1.0000 1.0000 420000 B0.0095 Yes
4.0000 4.2000 E.5638 5.5638 1.2000 1.0000 1.0000 42000 499343 Yes
5.0000 4.2000 5.4360 7.4360 1.2000 1.0000 1.0000 42000 435313 Yes
£.0000 42000 10,33 93381 1.2000 1.0000 1.0000 420000 49.59303 Yes
7.0000 42000 122622 11.2522 1.2000 1.0000 1.0000 42000 499353 Yes
.0000 42000 141663 131663 1.2000 1.0000 1.0000 42000 498573 Ve
3.0000 42000 16.0523 150323 1.2000 1.0000 1.0000 420000 50.0056 Ve
10.0000 42000 18.0303 170302 1.2000 1.0000 1.0000 42000 499367 Yes
11.0000 42000 195567 189567 1.2000 1.0000 49,9367 Ve
12,0000 42000 21.8823 208323 . . . X 50,0058 Yes opy Re o Cliphoard (for Fyce

Create Project Structures

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

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

| Lossless Calculation 1 Frequency Dependent Calculation l Sensitivity Analysis l Wia Checks

Project Y
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Populate a Project from Sensitivity Analysis Results

E Polar 5i%000 PCB Transmission Line Field Solver - [C:\Program Files (x86)\Pol,
File Edit Configuration Help

The structure name is
auto-assigned from the

Lintitled.5IP]

- ] pet

cho o g e Parameter Entry Units
a a g% g g o bl * Mile nches
o= 2 DI 22| eqlpes =S|/ sensitivity analysis | %F| 8. B EE B 2 NE E ol
/A parameters / reSUIt Tolerance  Minimum  Masimum
E TGS ate 1 e il I 5.0000 =] 0.0000 [ 50000 | 50000 Caloulate
12 0000 H1=5.0000 W1=8.4360 Z0o=49.99 Substrate 1 Dielectric Erl 4_2000::II¢| 00000 [ 42000 [ 42000 M‘
w1=4.70. Lower Trace Width Wi I 04360 f | 00000 [ 64360 | 0.4360
A Upper Trace Width w2 74360 =+ [ 0.0000 [ 7.4360 [ 7.4360 Calculats |
E ' ' Tiace Thickness m [ 72000 <+ 0.0000 [ 12000 [ 1.2000 Caleulate
H1=4.0000 Coating Above Substrate c1 | 1_0000::’1' 10,0000 | 1.0000 I 1.0000
W1-6.55. Coaling &bove Trace €2 [ 1000+ o000 [ 10000 [ 1.0000
Coating Dielectric CEr [ 42000 =+ [ o000 [ 42000 [ 42000
Impedance Zo mlﬂ Calculate
Motes: (First & lines will print) More...
I f Style
anmmems - ’7(‘ — —‘ k
N .
Once the Project has been
enerated the structures
\?vithin work in exactly the The parameter values / results
, 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 l Via Checks
[Pruiact A
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- m| X
 Project Structure List — Selected Structure Information
Cloze
Structure Type : Coated Microstip 18 4'
SEe Eelected H1=3.0000 W1=4.7096 Z0=50.01 H1 20000
Erl 4.2000
l_ Wil 4.7094
l l 1 w2 27034
- = T1 1.2000
T T_! C1 1.0000
i cz 1.0000
H1=4.0000 w1 =6.5638 Z0=49.99 CEr 4.2000
Za 50,01
LL 1000.00
2 H1=5.0000 w1 =6.4350 70=43.39 Yes TC 5.G0E+07
TanD 00195
Tr 10
FMin  500.000
3 H1=6.0000"%1=10.3381 Z0=49.93 ez Fhax 10,000
FStepz 20
Frequency Distribution : Linear
4 H1=7.0000"%1=12.2522 Z0=50.00 Yes Result Presentation : Length of Line
-Cli 8 Extended Substrate Data: Constant Er / TanD
BEEEh gz o e Sellamize] sitiva MI MI Surface Roughness Compenzation : Hammerstad
Select SE | SelectDiffl
Graph
- - — Graph Settings
Attenuation with Roughness Display Seflings
www_polarinstruments com Atterwation with Fough
mmm H1=3.0000 W1=4.7096 Zo=50.01 === H1=4.0000 W1=6.5638 Z0o=49.99 mmmmmm H1=5.0000 \W1=8.4360 Z0=49.99 ——= H1=6.0000 W1=10.3381 Z0=49.99 o
=== H1=7.0000 W1=12.2522 Zo=50.00 E=====1 H1=5.0000 W1=14.1663 Zo=50.00 mmmmmm H1=9.0000 W1=16.0923 Zo=50.01 E=====1 H1=10.0000 W1=18.0303 Zo=50.00 RlodeliofuitterentiallSin:iieslon)
| H1=11.0000 W1=19.9567 Z0=49.99 == H1=12.0000 W1=21.8823 Z0=50.01 Differential =
0
o E h...--. —X-Axis Range —————
% —U.Z—&% Frequency Minimum
[us] = \ "
i) = OMHz OGHz -
o 04+ \ F— ; | | =l
o E - - Frequency b aximum
@ -
2 r 10000MHz 10GH -
£ 06 [ 2 2 |
3
e Once the structures have been - Picked Data Paint Information —
0.8+ . e
E automatically created from sensitivity :
§-104 analysis they can also be examined —— R — :
m . . .
g using the Project Graphing. T — e . .
g -1.2+ g J p g E\_ﬁ M awimise | Pririt Export I
49 Notice that whilst all structures are 50 - AT T T
ohms, the structures with narrower trace / 5000 6000 7000 8000 9000 10000
widths are significantly more lossy than Frequency - MHz
those with wider trace widths.
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Populate a Project from Sensitivity Analysis Results

ﬁ Polar 5i%000 PCB Transmissien Line Field Solver - [C:\Program Files (x88)\Polar\Si%000 Untitled.5i8] [C:\Program Files (x86)\Polar\ 590004 Untitled.5IP]

File Edit Configuration Help

e R e e s e EEEEEERE
ﬁ [ ll:lﬁl Substrate 1 Height H1 5.0000::{1

H1=5.0000 W1=8.4360 Zo=49.99 Substrate 1 Dielectric Erl 4.2000 ::Ilz

1

H1=3.0000

W1=4.70.. Lower Trace Width W 5.4360 ﬁ:
A ' m Upper Trace Width W2 74360 ::II 4
ﬁ | | Trace Thickness T 1.2000 ::II 4
1 | . =i

H1=4.0000 Coating Above Substiate C1 1.0000 =
W1=E.56.. Coating Above Trace cz 1.0000 ::II
""" Coating Dielectric: CEr 42000 ::II 4

Impedance Zn I 49.99 D
Motes: (First & lines will print]

~ Interface Style —
Add your comments here  Standard ve
tandarn -
* Extended .SIP

—G.5 Convergence
* Fing [Slower) S ———
" Coarse [Faster)

~ Tolerance Mode -

e Save the newly created project

~Parameter Snap to the Si Project file format

T uio Cae (.SIP) so that it can be recalled
e at a later date.

| Lossless Calculation 1 Frequency Dependent Calculation

Project
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Populate a Project from Sensitivity Analysis Results - Summary

Si8000m / Si9000e 2021 - 2025

« 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

New option to back calculate the surface roughness value
for a structure from the insertion loss measurement data.

File Edit Configuration Help

[ Polar 5i9000 PCB Transmission Line Field Solver - [Ch\Users\richa'Desktoph\ 59000459000 ¥21_09 Project Graphing Surface Roughness GoalSeek\Surface Roughness Goal5|

The measurements can be generated using the Polar Atlas
system or others that are capable of measuring insertion
loss.

Surface Microstip
1B

i

Surface Micrastip

a
@

Coated Microstip

Edge-Coupled Offset Stripline 1B2A

& Length of Line

Trace Conductivity [5/m]
Lozs Tangent

Rize Time [pg]

Frequency Minimum [MHz)
Frequency Marimum [GHz]
Frequency Steps

I~ Auto Calc

L [ 100000

T [SB0E07 — set. |
[ 00195 — Goalsesk |

Tanh

L
Pn  [Ton0000
FMax Im
FSteps W

Calculate

BEHES ] PN

Graph | 0dd Mode | Ewen Model SPICE HLGC' 4 Port 5-Parameters - Graph | 4 Port S-Parameters - Data I Mived Mode 5-Parameters - Graph I Mized Mode 5-Parameters - Data | Crosstalkl Measurement Data I

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

" Constant Er/ TanD Frequency Steps
(* Causally Extrapolate Er / IW _— Jl
 Multiple Er / TanD
MR Er A Source and Load Impedance [Ohms)
—eurf. Rough Ci ] Source Load
 Smaooth I 50.00 I 50.00
1~ Hammerstad = Numbering Mode
. Ii Edit...
" Groisse _I GoalSesk & Modemn " Classic
{* Huray Edit... il

— -~ Graph Settings
= Edge-Coupled Offset Stripline 182A rah Set
tdy Nam_aW - Differential IAII Losses ;I
[Coated Microst... s Smooth Conductor Loss B Dielectric Loss EEESSS Smooth Attenuation T—— Conductor Loss with Roughness ——31 Aftenuation with Roughness ) .
- |E== Measured Attenuation - VNA Deltal 4 st
L I Differential ;I
0 L Losz Budget (dB]
Dual Coated C 0.0000 M_.I
Microstip 18 [
= @ 035 L ~ Picked Data Point Information —
E ,_=E r Frequency [MHz) : 25000.000
Q C Meazured Attenuation [dB] : -1.240
Fred - [Dual v -1.0
Coated Miciost... S r
® C M auimize | Print | Expart
2
= |-
= L
Embedded L
ticrostip 1B14 -
2.0
— - Y 4
L L1 I 1 1 1 1 1 1 1 1 I L1 1 1 1 1 I L1 1 I 1 1 1 1 1
Enbedded !
[Embe: 5000 10000 15000 20000 25000 30000 35000 40000
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Surface Roughness Goal Seek option

[ES surface Roughness Goal Seek >
Step 1 : Enter Total Attenuation from measurement ‘ Step 1
Cl : : .
Freq[Hz]  dB /LL LI Key in or pick the total attenuation (S21 / SDD21) at a
Tatal Attenuation (521 4 50021 [ 2E0E+10 [ -1.2400 << < given frequency from the insertion loss measurement data
Step 2 : Calculate Dielectric and Conductor Lozs
Step 2
o a8 /LL Calculate the dielectric loss for the frequency entered from
Dielectric Loss -0.5930  Calculate . :
Conductor Loss with Foughness 50 the current structure parameters. Subtracting this
[Total Atteruation - Dielectic Loss) . ? calculated dielectric loss from the total attenuation will
] leave the target conductor loss
Step 3 : Calculate Surface Roughness
Cannonbal-Huray Rz [wm] | 22729 |Lalcidatey] s> - Step 3
< Use the Si9000 Goal Seek algorithm 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 this example a Surface Roughness of 2.2729 pym is
Cannonbal-Huray Rz (pm] | 01000 | 174831 | 0.0030 f required

polar
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Surface Roughness Goal Seek option

E Polar 5i8000 PCB Transmission Line Field Sehver - [C\Usersiricha'\Desktoph\5i90004 519000 V21_09 Project Graphing Surface Roughness GoalSeek)\Surface Roughness GoalSeek.5i%] [C:\Program Files (x86)\Polar\Si30004Untitled.5IP] - m} X ‘

File Edit Configuration Help

= Now that the surface roughness value has been
’*ZB % D|QQ| | ﬁ|&|§|ﬁl Eﬁlmlﬁlﬁ| §|§| @lﬁl—l ll —l —|_|E{ adjusted by the Goal Seek option notice the

Frequenc; .
] 7 [ 1t ~Lenn| improved alignment between modelled and
Surtace Mimostip Edge-Coupled Offset Stripline 1B2A Trace Conductivity [5/m] TC | 5.80E+07 LI Result Preg measurement data
1B Loss Tangent TanD IW GoalSesk @ Length of
Rize Time [pg] Tr I_m — Extended 5§
= FrequencyMininum 444 At [T . @@=} Cyan = Modelled Attenuation with Roughness
Suface Miciostip Frequency Mawimum [GHz) FMax I 40.000 }_I 7~ Multiple E (I nse rtlon |OSS)
Frequency Steps FSteps

— Surface Rof

e 1 Brown = Insertion Loss measurement data from

a
@

I Auto Calc
~ Hammerst
- tamest Polar Atlas
Coated Microstip {* Huray
Graph | 0dd Mode | Ewen Model SPICE HLGC' 4 Port 5-Parameters - Graph | 4 Port S-Parameters - Data I Mixed Mode S-Parameters - Graph I Mized Mode 5-P. -0 - - - |
1
= Edge-Coupled Offset Stripline 1B2A
My Name 1 - Differential
[Coated Micrast... s Smooth Conductor Loss B Dielectric Loss EEESSS Smooth Attenuation T—— Conductor Loss with Roughness ——31 Aftenuation with Roughness

|E== Measured Attenuation - VNA Deltal 4

B

Dual Coated
Microstip 18

'
=}
n

Data Point Information —

/ M auimize Print Export

]

Fred - [Dual
Coated Miciost...

L
o

/
|

]
;
~—

|
Embedded 5000 10000 15000 20000 25000 30000 35000 40000
icrostip 1624 Frequency - MHz

Attenuation - dB/line
T T T1T

Embedded
ticrostip 1B14

-2.0

|

I

Lossless Calculation L Freq Y P C ([l 1 Sensitivity Analysis 1 Via Checks
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Track Resistance Calculator (TRC Plus)

ﬁ Polar 5i9000 PCB Transmission Line Field Solver - [C:\Program Files (x86)\Polar\Si%000\ Untitled 5i%] [C:\Program Files (x88)\Polar\SiS000\ Untitled.SIP] ] X

File Edit Configuration Help

[ 0] 8 | = [ =|o o] oafon) o] ] e o] B 5 ) 2 ) I IO 2 oo ) [ M) P |
v Distributi M

&
&

~ Freq t Data
Length of Line LL 1000.00 ’7(" Logarithmic i Linear ‘ Mo Data Imported Dipti
g ptions.
Surface Miciostip ult Ith . | ™ Include on All Losses plat
en
18 "M TRC Plus a

The new TRC Plus calculator includes a number of [ fie wo rep

onstar

enhancements including: ausel

ultiple:

Surface Miciostip
2B

ace R

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

Coated Microstip
1B

Graph | Single Ended| SPI

E Surface Microstrip 1B
My Name 1 - www.polarinstruments.com
[Coated Microst... |mm Smooth Conductor Loss —EEE Dielectric Loss B Smooth Attenuation C—— Conductor Loss with Roughness
0
= by
01E . ’
s -
Dl Coated 02-E - -~ . .
Micrastrip 1B E - __-"‘-—-._______ . . Material Units
E [ —, ’ | i - e
= — E 0.3 E \ M From Si9000 ® Mils O Inches
804t . —] ] Resistivity (Ohm Metres) (:724E,08 O O Microns O Millimetres
F—redr[Dual L osk T [™  Conductivity (Siemens / m) 5.80E+07 S/m
" o 7 E - Ty
Coated Microst... = E .
e ) &t \ Temp. Coefficient (/ °C) TCR 0.00386 Track Resistance Q
= =
E ﬁfu.? : Reference Temp. (‘C) | 20] | 0.0870|
z = operamgTenp (0 —
Embedded 0.8 E Voltage Drop
Microstip 1614 E X c A
0.9 Track Dimensions urrent (Amps)
E A0-E Lower Trace Width w1 VD (Volts) 0.087000
Ev o1 [ [ L1 [ Lo L1 Upper Trace Width w2
Embedded 1000 2000 3000 4000 5000 6000 7000 i
Microstip 1824 Frequency - MHz Trace Thickness T1
Lenghotine n
_ w

Lossless Calculation ]_ Freq y Dependent C. i I Close

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 Materal Units Operating Temperature will determine a material’s resistivity at that
~ From Si9000 - v ® Mils O Inches temperature, which in turn will be applied in calculating the track resistance.
Resistivity (Ohm Metres) : 1.724E-08 Om O Microns O Milimetres 5 Ui
Conductivity (Siemens / m) 580E+07S/m ’

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

Temp. Coeflicient(/"C) TCR 0.00386| | | Treck Resistance 5 imperial units include Mils (Thou) and Inches; for metric units choose
Reference Temp. ('C) 20 05221 Microns (Micrometres) or Millimetres.
Operating Temp. ('C) 20
Voltage Drop 6 4. Track or trace dimensions
4 Track Dimensions Current (Amps) ! Enter or change track dimensions in the Track Dimensions in the chosen
Lower Trace Width w1 | 70000, VD (Vols) 0522100 units.
Upper Trace Width w2 6.0000 .
Trace Thickness T 1.2000 > ReSIS-tance result . : :
Calculation of the track resistance. The result should update immediately
Length of Line w 6000.0000 —= 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

79 Copyright © Polar Instruments 2025 polarinstruments.com
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Other enhancements

* Monte Carlo Analysis. New option added to export the Iterations
/ 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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Monte Carlo Analysis maximum iteration increased to 9000

IE Monte Carlo Analysis - m] X
Mominal Tol[Abg]  Minimum  Masimum Mean Std Devw S etti T —— o Bt Cloge
Substrate 1 Height H1 + 5 niform Distribution o+ Mormal Distribution |
Coated Microstrip 1B uetE i g oso00| ooooo [ esoon [ esoo0 [ esooo [ 10000 ’V Iterations [ sm | © ToMinMan (Mean/Std Dev] ‘
© F Substrate 1 Dielectric Ert 4.2000+| 00000 [ 42000 | 42000 | 4.2000 | 0.0000
L w2 Lawer Trace Width W1 1496292 0.0000 | 14.9629 | 14.9629 7.0000 0.0000 Mom -+ Mean
1 l - ‘ \ Upper Trace WWidth w2 139629%| 0.0000 | 13.9629 | 139629 6.0000 0.0000 m
£ T ff Trace Thickness L 12000+ [ 00000 [ 12000 [ 12000 [ 1.2000 [ 0.0000 _—
Coating bove Substiate o 1.0000%| 00000 | 10000 | 10000 | 10000 | 00000 . .
Coating Above Trace c2 1ooo0*] ooooo [ toooo [ 10000 1.0000 | 0.0000 It IS nOW pOSS|b|e to run a. Monte
Coating Dielectric CEr 4.2000%]  0.0000 4.2000 4.2000 4.2000 0.0000 C 1
arlo Analysis for 9,000
]
| . Z . .
mpedance s[4 4599 [ 49.99 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 Minirnumn [warst case] B2 R0
E M aximum [worst case] 24 69
500 E Monte Carlo Analysis
450 E tean | 7085
F Standard D eviation I 293
400
1w 350 -
= C
2 300 =
o 2501
5 C
o .y
E o0
<
150-F
100-E
50-F
0
-50-5
555 82.5
Impedance - Chms M aximise: Print Export I
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Import from Atlas enhanced to support measurement data to 50GHz

E Polar 5i8000 PCB Transmission Line Field Sehver - [CiUsersiricha'\Desktoph\5i9000\Atlas_model_for_rich.5i8] [C:\Program Files (x86)\PolarSi9000 Untitled.SIP]

The Polar Atlas VNA Delta-L insertion loss test

File Edit Configuration Help

’*gg % - in‘ ﬁ‘E‘E‘E‘ ﬁ‘&‘E‘E‘ E‘E‘ @‘E‘ ﬂ %‘éﬂ% %lllh.“ EE SGth;em now exports measurement data up to 50
E “ Length of Line L =z cF‘mf:g:;: .

Edge-Coupled Offset Stripline 1B2A Trace Conductivity [5/m] ic 5.80E+07 —  Set. Result Pre) . .
R ot [T — s o g 1HE SI9000e Import from Atlas option allows the

Rise Tine (s) O T emended iNSErtion loss measurement data (brown data series)
. . " Congtant -

Freaquency Miim.m (MHz) Fiin wﬂﬂ-m} « cussty| 10 D€ Overlaid on the All Losses plot.

Frequency Maximum [GHz) FMax ,w Set. i Multiple

391

Frequency Steps FSteps Surface R

I~ Aulo Cale Calculae csmon | IN this example the Anritsu ShockLine™ instrument

" Hammer

C oose | \WAS used, Delta-L maximum frequency set to
40GHz

Surface Microstip
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i

Surface Micrastip

| E

Coated Microstip
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Monte Carlo support added for Dual Coated structures

E Monte Carlo Analysis - d x
Maminal Tol[Abg]  Minimum  Masimum  Mean  StdDev Mominal — Tol[4bs)  Minimum  Maximum  Mean  StdDey Close |
Edae-Coupled Dual C d Microstrio 1B Subsirate 1 Height H sso00%| ooooo [ s5000 [ 85000 [ es000| ns0p0  2nd Costing Between Traces £33 | qoooo#| ooooo | qoooo | toooo | 1oooo | o.0000
dge-Coupled Dual Coated Microstrip Substrate 1 Dielectic Erl 42000+ ooooo [ 42000 [ 42000 [ 42000 [ 00000 2nd Costing Dielectric CSEr [ 42000*| ooooo | 42000 42000 42000 00000
Lower Trace Wwidth w1 70000%| 00000 | voooo | Foo00 | 70000 | 0.0000 Mo -+ Mear
Upper Trace Width w2 E0000*| 00000 0000 | E0000 ) 60000 | 00000 Differential Impedance Zdiff | 9399 | 99.99 | 99.99 Tol - Std Dev
Trace Separation 1 sogeaz| 00000 [ 6989 [ 69eE9 [ ssesa| oodod
Trace Thickness T 12000%] oooon [ 1zoon | 1zooo [ 12000 noooo [ Seltings ———— Normal Dietibuti
. riform LDistnoution ormal Listnbution
Costing Above Substrats 1 1.0000%]| 00000 | 10000 | 10000 1.0000 | 00000 ’V Iterations | 500 (TalMindan ' IMean/51d Dev) ‘
Coating Above Trace L2 10000%] ooooo [ 10000 [ 10000 [ 10000 oodod
Coating Between Traces i 10000#] 00000 [ 10000 [ 10000 [ 10000 oodod
Coating Dielectric CEr 420002 ooooo [ 42000 [ 42000 [ 42000 oodod
2nd Coating Above Substiate £s1 1o000%] ooooo [ toooo [ 10000 | 10000 | ooooo
2nd Costing Above Trace r£52 10000*| ooooo [ 10000 [ 10000 [ 10000 oodod
Graph | Iterations / Results
\ N\ . - - ~Results § 'y
Edge-Coupled Dual Coated Microstrip 1B - Monte Carlo Analysis Impedance - Zdif
www.polarinstruments_com Mominal 9999
100 : Minimum [worst caze] 95 41
: - . M aximum [worst case] 10272
90-F The Monte Carlo Analysis option P
20 now supports Dual Coated e (EEED
F Standard Deviation I 111
oE structures
® C
S 60
@ C
2 C
— 50
o C
K =
= 401
E C
=z C
30
20+
10E
0+
= 1 | | | I
95 95.5 96 96.5 97 975 95 98.5 99 99.5 1005 101 1015 102 1025 103
Impedance _ Ohms b aximize: Print Export I
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Other enhancements

* FlexNet Publisher / FLEXIm v11.17.2.0 supported

86 Copyright © Polar Instruments 2025 polari nstruments.com
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Impedance calculation

Thank you for viewing this Si8000m / Si9000e 2021 — 2025
preview. If you have questions we would be delighted to

help you. Your local contact information is contained on the
=~EP following slide
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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
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