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Introducing the latest features of SIS000m

Welcome to a preview of Si8000m.

Since January 2021 we have released seven versions of Si8000m,
each introducing a number of new features that have been
requested through our Polarcare software maintenance service.

These slides are arranged in a "newest first” format. A slide
containing the version number and release date precedes
Information detailing the new features contained in each release.

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

this presentation
Please note: the Si8000m units have been set to Mils in the following screen grabs
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Si1I8000m v22.09.01 (September 2022)
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Enhancements to the Import Polar CITS Datalog File option

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

CLF

Overview

The Polar Si8000m / Si8000m 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 The Data Log of the
where the modelled and measured CITS software is stored
data can be presented together. in a CLF file
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Import CITS Dataloqg 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 / Si8000m 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 / SiI8000m 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

ed Impedance Quick Solver - [ChUsers\Mike C\Desktop\Si8000L1 60 ohms.5i8] [CAUsers\Mike C\Desktop\Si80000CITS Import.SIP]

n  Help
= = = s & | =S =
|-z b e Il | ) 2
e = = e e = = EE = e
Tolerance  Minimurn M aximurm
llLlﬁl Substiate 1 Height H1 [ eoooo—+[ o000 [ 60000 [ 60000 Calouate |
L1 60 ohms Substrate 1 Dielectric En | 4.2muﬁt| 0.0000 [ 4.2000 [ 42000 Calo Jate |
Lower Trace width w1 I 5.94guﬁt| 0.0000 | 5.9480 r
Upper Trace Width w2 | 5_3439::I|t| oo [ 59480 [} The ‘Import CITS file’
Trace Thickness T [am0-=):[ aooo [ 140m [| toolbar option. On
Costing Above Subsirate o [rooo-+[ ooooo [ 1oom [| Selecting this option a
Coating Above Trace t2 [ 1oooo-+[ ooooo [ 1000 [| dialog guides the user
Coating Dielectiic Cer [ go00-:{+[ ooooo [ 4oono [| through the import
process
Impedance Zo Iﬂ lﬂ r
Motes: [First 5 lines will print]
Interface Style
Add your comments here
" Standard
& Estended

CLF
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Import CITS Dataloqg File option — feature recap

EB Import CITS File

L1 60 ohms

Filename

Lo I

—5tep 1 - Read CITS Log File

Inzstrument Model

Data Log Record Count

|E: W zers\Mike ChDesktophSiBO00NCI TS Import. cif

IEITSBBD Instrument Serial Mo [175a1
I'IBD Per Board / Coupan |4— Board / Coupon Count I,m —

\1 Once the CITS CLF data log file

gl

! 't

Project Stucture

—Step 2 : Select Data Log Record

Data Log Records

\. has been identified the software

IDescription -L01, Layer - 1, Mominal - B0.00 LI

|L1 B0 ohme

=

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

L

Graph | Analysis [Line]l Analysis [Bal]l MeasurementDatal

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

[~ Graph Settings

AN
Lo Laver [y
[E0.00 Tok% [fpoo - Tek® [10.00
\\\\\
L1 60 ohms S

prorw.polarinstruments.com

=== Measurd the user to select the appropriate test

- records they would like to view / plot

structure

The Project Structure dropdown
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

Impedance Optiots |
de Mominal Impedance
de Minirurn / b airmunn
H Impedance Options
de Mominal Impedance
de Tolerances [plus / minus)
pedance Fesults ©
v Fail
[~ Shart

’ gt

VN

—Ficked Data Point Information —

4
\ 7\
%

~
<
7

A
Vo Y

Impedance - Ohms
(=3 ] o o
—_ (2] [¥)

T T

o

o
=

—\

It is possible to plot the modelled and
measured impedance data in a number

of ways. The following slides provide

7 Copyright © Polar Instruments 2022

more details

M arimise I Print I E xpaort

polarinstruments.com



:-‘o-—"l"f Si8000m 2021 - 2022 Preview

Import CITS Dataloq File option — feature recap

—Step 2 : Select Data Log Record

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

D ata Log Records IDescriptiDn - L0, Layer - 1, Hominal Impedance - 60.00 ;I
— % case there are four tests.

Project Stuchure E'E:E:l::rl:ltl:lr'l 107, Laper-1, M |:|r|'|r'|-E|| Impedance - OO0
Dezcription - LO3, Layer - 3, Mominal Impedance - 60.00
Description Description - LOG, Layer - &, Maminal Impedance - 60.00
Description - LO3, Layer - 8, Maominal Impedance - 60.00 E—
Marinal Impedance E0.00 Tal+ % |1 oog Tol% |1 0.00 E Polar 52000 Contral
File Edit Coenfigurati
5
—5tep 2 : Select Data Log Record o B E
X —— -
Data Log Records IDescriptinn -L07, Laver - 1. Maminal Impedance - 60.00 ;I
Froject Stucture ||_-| B0 ok [1] ;I
Descriptinn L3 B0 ohms [2] L1 B0 ahms [1]
Mominal Impedance tg Eg ':'Eﬂ_lms ﬁ}
obyns

/_

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 1
Structure dropdown

Il

L3 60 ohms [2)

LE 60 ohms [3]

Four structures loaded into
the Project group

L& 60 ahrns [4]

8 Copyright © Polar Instruments 2022 p0|ari nstruments.com
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Import CITS Dataloqg File option — feature recap

The Graph tab provides a number of plot Graph Settings allow the selection
options. In this case the measured data is of modelled / measured data to
shown in Green, the modelled data in Red be plotted
Graph] Analysis (1)] Anabysis 21 MBM; W
N L1 60 ohms (1) Each data point represents a Graph Settings
. separate board / coupon Maodelled Impedance Options
v polarinstruments.com measurement v Inchude Nominal Impedance
Em Veasured - Average S Modelled - Nominal [ Inchude Minimum / Masinum
- ; / Measured Impedance Options
yd [ Include Mominal Impedance

o
.

[=>]
()

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

w

E

IS

@]

262 v \ == Y Index - 22

c ndes -

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

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

4 w Time - 1311

E - V dverage - 63.08 Ohms

5D-1.13

(=x]
(=1

M awimum - 64.83 Qhms
Minirum - 60.84 Qhmg

] 10 15 20 25 30 35 40
Index /\

\ NN /o

5 5 (e s s e The x-axis is the identifying Index of Itis pos_sible to .pick a m_eas_ured
the board / coupon read from the data point, key information is
for each board / coupon 3 .
data log file displayed here
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Import CITS Dataloqg File option — feature recap

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

Upper Tolerance (Blue)

Graph Settings allow the selection
of modelled / measured data to

Lower Tolerance (Yellow) be plotted
Graph‘ Analysiz [1]] Apalyziz [2]] Measuremem\ ;
Graph 5Setti
\ L1 60 Dhms (1 ) tdodelled Impedance Options
wnwpolarinstruments.com I~ Include Mominal Impedance
| easured - Average NN [easured - Mominal EEEEEER easured - Tol + C——2 Measured - Tol - Upper tolerance [~ Include Minimum / Maximum
58 - —/ ya .
C \/ tdeasured Impedance Options
[ Iv Include Mominal Impedance
o Iv include Talerances [plus £ minusk
£ 64-L
5 g2 - V)——/\ s .Av/‘-u /o —‘/A'\r_.-k. Picked Data Point Information
b e L NN N RS =
o 60—
@ /
ESB - / Nominal
g 56 : ominal
54_:_. * * * * .// - * - -, * * L] .A. * L] * * L]
u A
) S | y4 | L1 | — L1 |
0 / 0 i 20 9% 39 | Lower tolerance A0
Index

Measured — Average (Green).

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

tolerance bands

Copyright © Polar Instruments 2022
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Import CITS Dataloq File option — feature recap

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

coupon measurements, 62 +/- 0.25

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

/ // —
—Analyzis Settings
L1 60 Ohms (1) Include Impedance Results :
www_polarinstruments_com ¥ Pasz ¥ Fail
/ [~ Open [~ Shart

Graph | Analysis [Line) -‘5\

w

[a]

B |

M aximize Frirt Export

3]

F=.

(]

Number of Boards f Coupons
o

o
|

62 625
Impedance - Ohms \

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

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

11 Copyright © Polar Instruments 2022 polarinstruments.com
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Import CITS Dataloqg File option — feature recap

Measurement Data:

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

Graphl Analysiz [Line]] Hinalyziz (Bar)

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

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

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

Copyright © Polar Instruments 2022 polarinstruments.com
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Si1I8000m v22.04 (April 2022)
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New Differential Via Calculation capability

E Polar 58000 Controlled Impedance Quick Solver - [C:\Program Files (x86)\Polar\Si8000 Untitled.5i8] [C:\Program Files (x86)\Polar\SiB000h Untitled.5IP] — m} X
File Edit Configuration Help
| = = = 52 Parameter Entry Units
= Bz B = o [~ 145 G * Mil " Inch
B HER=ET - = = == == N 2 == =S A = s
ISR \ Tolerance  Minimum — Magimum
H Substrate 1 Height H1 | 85000 00 [ e5000 [ 85000 Cakoulats |
E Edge-Coupled Coated Microstrip 1B Substrate 1 Dielectric Erl 4.2000 ﬁ + 0 42000 Caloulate I
EdgeCoupled 1 . w2 Lower Trace “Width Wi 5.0000 ::II £ non
Surface Microst... l 1 * AL Upper Trace Width Wz I Y ::|I
| ot I T Trace Separation 51 22910 ::II
! | TR s i 1am={ The new Via Checks toolbar option.
! Edge-Coupled Coating Above Substrate C1 1.0000 ::II
Foaterd Microst. Coating Above Trace c2 10000 ==
E Costing Between Traces & [rewe] This Differential Via Calculation is now
Cnating Dielectric CEr 4_2000::" part Of anew tabbed Vla CheCkS
Cost Mo Motes: Fist 5 ines il i) nterface St dialog accessible from the toolbar. It
Add pour comments here Diff tial | d Zdiff . .
© Stardad Hietentel npedance © 1 ®® | also contains the Via Stub Check and
& Extended 2 3 g =
i Via Pad / Anti Pad Coaxial Calculation
Edge-Coupled ~G.5 Convergence ]
Edge-Couple - oo, thaF were previously present on the
o= " Coarse [Faster] main |nterface
E ~ Tolerance Mode
| Edge-Coupled % Absoluts
| DualCoate...  Percentage (%)
E — Parameler Snap -
[~ Awuto Cale
Edge-Coupled
Embacden M. Snap
Edge-Coupled
Embedded Mi...
Edge-Coupled
Embedded Micr
Lossless Calculation l Sensitivity Analysis
Al Structures 4
14 Copyright © Polar Instruments 2022
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New Differential Via Calculation

[E via Checks e
Wia Stub Check | Via Pad / Anti-Pad Calculation  Differential Via Caloulation |
Anti-Pad Style O |
Differential Via Calculation ’7(' Horizontal Oval &nti-Pad ¢ Round / Oblong Anti-Pad
Drill Diameter (t] DD [ 150000 — J
ia Pitch [5) P [ 35.0000 J
Anti-Pad Width [b) AP |50 8000 J
AntiPad Height (') APH [ 50,6000 }
Dielectic Constant [Dkz] Dkz Im — J
Dielectric Anizotopy [%) IW
Ddd Mode Impedance [£via Zodd I 42 44
Pleaze refer to the parameters in parentheses when reading  Application Mote Differential Impedance Zdif Im
Courkesy of Bert Simonovich, Lamsim Enterprizes [nc Effective Dielectic Constant DkEFf Im Enter via structure parameters by

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

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

Calculation results are presented here

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

"Anti-Pad Style "Anti-Pad Style

i+ Horizantal Dwval Anti-Pad i Round / Oblang Anti-Pad " Horizontal Dwval Anti-Pad i+ Round / Oblong Anti-Pad

Differential Via Calculation Differential Via Calculation

Two different selectable
Anti-Pad Styles available

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

ﬁ‘u‘la Checks =  AP8204.pdf 100% + (H

Wia Stub Check | Wia Pad / &nti-Pad Calculation  Differential ‘ia Calculation | 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.

s 2
i HLD Plan

T

<
-

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

Mate: The model works for a zsimple differential p? re with no pads and se
there will not be sufficient excess capacitan planes zo 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 exnerience. to make the vias as transpoarent as possible without i

Copyright © Polar Instruments 2022 polarinstruments.com
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Si1I8000m v22.02 (February 2022)
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Track Resistance Calculator (TRC Plus) enhancements

By

(150

File Edit Configuration Help

E Paolar 5i8000 Controlled Impedance Quick Solver - [C:\Program Files (x86)\Polar\5i80004 Untitled.5i8] [C:\Program Files (x26]\Polar\5i8000\ Untitled.5I1P]

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

=
i

]
Ll

25

B EE.S E RE

Surface Microstip
1B

Surface Microstrip
2B

Coated Microstrip
1B

Coated Microstrip
2B

%

Dual Coated
icrostip 1B

=)
I
@
g ‘ }
o
o
I
o

Microstip 2B

m
=
[=o
i
a
=
i
[=H

Microstip 1B14

Embedded
Microstip 1B 24

i

ERE

Coated Microstrip 1B

=
i

Mates: [First 5 lines will print] . N

- Style —
 Standard
& Extended

Add your comments here

6.5 Convergence
" Fine [Slower]
i Coarge [Faster]

-~ Tolerance Mode
& Absolute
" Percertage (%)

— Parameter 5nap

[ Auto Cale

Shap I

Lossless Calculation

Substrate 1 Height
Substrate 1 Dielectric
Lower Trace Width
Upper Trace "width
Trace Thickness
Coating Above Substrate
Coating Above Trace

Coating Dielectric

Impedance

Tolerance  Minimumn  Mavimumn

Parameter Entry Units
& Mils € Inches
" Micrans 7 Millimetres

data from Touchstone

Ht [ zso00 - +[ o.ooo0 [ 25000 [ 25000 Calsulats |

Bl [ sz000=+[ o000 [ 42000 [ 42000 Caleuists |

w1 [T 3arse{+[ noooo [ agvsz [ agvse

w2 [ zamz [ oo000 [ z2svez [ 29752 Caloulats | .

T [To7oo0 -+ 00000 [ 07000 [ 07000 Caloulats | The optlonal TRC Plus calculator

© [ 1oooo = +[ coooo [ 10000 [ voom includes a number of

€2 [1oo00 - ¢[ o.0o00 [ 1.0000 [ 1.0000 enhancements including new

CEr [ szoo0 =]+ ooooo [ 42000 [ 42000 . .
graphing capability.

Zo 50.00 | 5000 S50.00

More.._| Selecting this toolbar option will
pass the current structure
dimensions to the TRC Plus in
order to calculate the track
resistance
l Sensitivity Analysis

All Structures

y

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

File Tools Help

Sig000 250 Ohms per division - 0.25
225+
2.00+
1.75 -
=] 1.50
L
2
£ 1254
SingleEnded @
Coated Microstrip 1B
Material & Calculated Impedance Units 1.00 4
'~ From Si8000 / Si9000 - v @Mis O Inches
Calculated |mpedar|ce (Zo} ljl O Microns O Millimetres 0.75 4
Resistivity (Ohm Metres) Track Resiciance O 050 This new TRC Plus graphing
Single Trace feature shows the track
Track Dimensions TCR | 000386 | 22903 005 resistance (y-axis) plotted
fSrolm the Si Quick [ 20 DualTrace against the line length (x-axis)
olver
[ = 0.00 . | . | | ! | | |
0 1000 2000 3000 4000 5000 6000 7000 8000 9000
Track Dimenm Voltage Drop (Single Trace) KA
1 T e - = Line Length (Mils) o
Upper Traca Wi w2
Trace Thickness T1 ] Tracking _
AdjustY Scale EE
Lengt ofLins 1 R —

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

TRC Plus

File Tools Help

519000

[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
52.00
=]
18]
=
o
o
. Z  51.00
SingleEnded z
Coated Microstrip 1B o
Material & Calculated Impedance Units
'~ From Si8000 / Si9000 - v @Mis O Inches
Calculated |mpedar|ce (Zo} ljl O Microns O Millimetres
50.00
Resistivity (Ohm Metres) 1.724E-08 Om Track Resistance 0
Conductivity (Siemens [/ m) 5.80E+07 Sfm Single Trace
Temp. Coefficient (/ 'C) TCR | {}.{}(}386| | 22323
Operating Temp. ('C) Ijl 49.00
-1000
Track Dimensions Voltage Drop (Single Trace)
Lower Trace Width W1 39752
Curentmps) [ 1| [ SpowGridLines
Upper Trace Width w2 29752
VD (Volts) 2232285 .
Trace Thickness T1 0.7000 L] Tracking
Lengt ofLins n —

Copyright © Polar Instruments 2022
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0

f
1000

[
3000

2000
TDR View
On
AdjustY Scale |« ]

I [ I I [ I
4000 5000 6000 7000 8000 3000

KA
Line Length (Mils) o

Close
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Si8000m v21.09 (Sept 2021)
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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 detalls:

polar
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Populate a Project from Sensitivity Analysis Results

E Polar 5i8000 Controlled Impedance Cuick Solver - [C:\Program Files (x86)\Polar\Si8000\ Untitled.5i8] [C:\Program Files (x86)\Polar\5i8000\Untitled.SIP] - m] *

— = e — = F:alar_neler Entry Units
B EE ot EE EE. 0P e =l .

File Edit Configuration Help

o] B | oo nlo s pos|pn| EE|E| (=S| B4

d

7 ¥s Ch F
E N . Parameter mm Calculate I
Coated M trip 1B 9 e . q
Surlace1hé1icrost|ip | el Icrostrip Fiange Start Value 3.EIEIEIU| 4.0000 In thIS SenSItIVIty AnalySIS example, as the
lllllllllllllllllllll ‘M FrEiele 120000 Substrate Height (H1) sweeps from 3 to
ncrement - - -
E I 12 mils, Trace Width (W1) is calculated to
Sutace Hicrostin [ Constant Impedance v= Changing Poramet achieve a Target Impedance of 50 ohms
2B Parameter m Calculate I
Target Impedance lm
E ™ Process \Window: Minimum # Masimum lm Im

Coated Microstip

Giaph | Results I

Coated Microstrip 1B - 50 Ohms [ oo Sevimas

www.polarinstruments.com

Hﬂm

Coated Microstrip Dizplay Senes

21 The plot shows Substrate Height (H1) /‘ T°°“S:al”““”d“da”°e =l
x{ | X-axis and the Trace Width (W1) Y- - [ oo | reresh |
Mo 18 | axis. Each data point represents the L

H1 / W1 parameter values to achieve ,/

50 ohms. L
/ b aximize | Print Expart

~ Picked Data Point Information —
H1 [Mils] : 5.000
w1l 8657

Dual Coated
Microstip 28

-
=]

Embedded 8
Microstiip 1814

IR
S "'I"‘T"'I"'\"'I
\

o

Ernbedded 4 5 6 7 10 11 12
[Embe: 3
Microstip 1624 H1 - Mils

il

Lossless Calculation 1. Sensitivity Analysis |

All Structures Y
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Populate a Project from Sensitivity Analysis Results

E Polar Si8000 Controlled Impedance Quick Solver - [C:\Pregram Files (x86)\Polar\Si8000\Untitled.5i8] [C:\Program Files (x86)\Polar\Si8000\ Untitled.SIP] - m] *

— = e [— = F:alar_neler Entry Units
B EE ekl EE EE L NP E 2 W . .

File Edit Configuration Help

S H R e ==

1 d vs Ch ing P =]

ﬁ — Al R [ =][Nore =] Cakuiae
ool Coated Microstrip 1B Range Start Vale T
R AP Bange Finish aly [ 120000
ﬁ [ o000 [ 10000

The Results tab contains B—
a0a0 k=rH
LShactuf the calculated results data [wi =] Cakudete
ﬁ used for the Sensitivity [ s0.0000 The right-click menu now has a new Create
£ Analysis plot o [ 7000 s25000 Project Structures option. On selection the
i Bt software will create an individual structure per
ﬁ H1 [En [w1 [w2 [11 o1 [c2 [CEr [Zo [ Cale Success row_ of the Re_SUItS g”d and add it to the
== o mm mmom T o o Tre Project. In this example there are 10 result

0000.3=rH

TR 5.0000 4.2000 0.2865 72865 1.2000 1.0000 1.0000 42000 43,5331 Ve

6.0000 4.2000 101886 91886 1.2000 1.0000 1.0000 42000 49.9957 Yes

7.0000 4.2000 120847 11.0847 1.2000 1.0000 1.0000 4.2000  50.0008 Yes

.0000 42000 135388 1259338 1.2000 1.0000 1.0000 42000 4359306 Yes

3.0000 42000 159248 149248 1.2000 1.0000 1.0000 42000 498323 Ve
10.0000 420000 17.8508 168508 1.2000 1.0000 1.0000 42000 49.9952 Yes
11.0000 4.2000 197769 187769 1.2000 1.0000 1.0000 4.2000  50.0044 Yes
12,0000 216903 20.6303 50.0043

p p
ﬁ Create Project Structures

rows so 10 structures will be created

-, The Project now contains 10 structures.
ﬁ Notice the structure name is auto-assigned
oo based upon the sensitivity analysis
parameters selected. In this example the
ﬁ H1 and W1 parameter values are used

Lossless Calculation J_

Single-Ended Structures

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

BB polor 53000 Controlled Impedance Guick Soiver - [C\Program Fils 6aseo| 1 € STIUCTUrE name is
File Edit Configuration Help auto-assigned from the
D|[g|_ D|a Q| |ﬁ|ﬁ|§|§|/ sensitivity analysis

/ 1 parameters / result

Untitled.SIP]

I/

EIEIEI

Parameter Entry Units
| | | | | .l?] =Y & Mils € Inches
ﬂa ﬁa {E J' " Micions © Milimeties

- [m] X

Tolerance  Minimum M axirmum
E Sibsirate T Height 2l t| 0.0000 [ 5.0000 [ 50000 Caloulate |
H1=3.0000 S el | DS Ert 42000~ * [ 0.0000 [ 42000 [ 42000 Caloulate |
W1=458.. Lower Trace Wwidth Wi +| 00000 | 82865 | B.2965
Upper Trace Width w2 [ 7255 =]+ 00000 [ 7.2865 | 7.2665 Calcuiate |
E Trace Thickness m ["12000 =+ 00000 [ 12000 [ 1.2000 Caleulate |
=4 0000 Coating Abave Subshiate C1 [1ooo0 [ o000 [ T.oooo [ 1.0000
hidlk Coating Above Trace £2  [1poo0 [ o.oo00 [ T.oooo [ 1.0000
Caating Dielectric CEr [ 42000 |+ o000 [ 4zo00 [ 42000
Impedance Zo [ 5000 [ 5000 Calouiate |
Motes: [First 5 lines will print] . . tdaore: I
k Style
Add pour comments here
’7(" Standard —‘
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.
v
I~ Auto Cale
Snap I
Lossless Calculation 1 Sensitivity Analysis J
Project Y

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

E Polar 5i8000 Controlled Impedance Quick Selver - [C\Program Files (x26)\Polar\Si8000\Untitled.5i8] [C:\Program Files (x26)\Polar\Si8000%Untitled.51P]

Si8000m 2021 - 2022 Preview

| File Edit Configuration Help

R = EEEEE N
Tolerance
Substrate 1 Height H1 Imj * IW
Substrate 1 Dielectric Erl Im:ll B lw
Lower Trace Width w1 Imﬁ * IW
Upper Trace Width W2 Imﬁ 4 lw
Trace Thickness T Imﬁ * lm
Coating Above Substrate C1 Im:ll B lw
Coating Above Trace cz Im:ll B lw
Coating Dielectic CEr Imj * IW
Impedance Zo Iﬁ
Motes: [First 5 lines will print) T Style —
Add pour comments here
 Standard

&+ Estended - S I P

~G.5 Convergence
* Fine [Slawer)

" Coarse [Faster) —_—

~ Tolerance Mode |
& Absolute
 Percentage (%]

—— Save the newly created project
s to the Si Project file format

_sns | (.SIP) so that it can be recalled
at a later date.

H1=11.0000

Lossless Calculation 1 Sensitivity Ana

Praoject
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Populate a Project from Sensitivity Analysis Results - Summary

Si8000m 2021 - 2022 Preview

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

« 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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Track Resistance Calculator (TRC Plus)

[ =

File Edit Configuration Help

8| = |- oo eeslooe/mm B cosloos/emE 5

E Polar 5i2000 Controlled Impedance Quick Solver - [C:\Program Files (x86)\Polar\ 58000 Untitled.5i8] [C:\Program Files (x26)\Polar\5i80004 Untitled.SIP]

- (m] X

Surface Microstip

Surface Microstrip
2B

Surface Microstrip 1B

The new TRC Plus calculator includes a number of
enhancements including:

d.

==&

Parameter

Fange Start Value

Help

= —— <7 F’alanjelErEnlr Urits
&5, | EE EES 5 0N P
| === ]

IH'I - ||MNorne = Calculatel
I 3.0000 4.0000

Sis000 0.0950 | Ohms per division : 0.005
g 0.0900 4
CoatedMicostp + Support for longer Length of Line (LL) values
1B e ] 0.0830 o
st | o Support for Temperature Coefficient of Resistance 0.0800
Hi 0.0750 —
el
4 0.0700 4
Coated Microship (e Ly = T T TE
o8 5.0000 4.2000 91658 81658 1.20000 439372 Yes 0.0650 4
E.0000 42000 111038 101038 1.20000 435344 Yes 0.0600 —
7.0000 420000 130417 120417 1.20000  &0.0082 Yes a :
8.0000 420000 149M7 13937 1.20000  &0.0023 Ve o 0.0550
90000 42000 183417 153417 12000 500028 Ves 2 0.0500 -
Dual Coated 10.0000 420000 188916 17.8916 1.20000  &0.0081 Yas . 42
Miciostip 1B 110000 42000 208535 198535 43,9930 SingleEnded 00450
120000 420000 Z2E035  21.8035 50,0025 Surface Microstrip 1B @ g409
Material & Calculated Impedance Units 00350
— From Si8000 / Si9000 — = O Mils O Inches []70300
Dual Coated Calculated Impedance Zo 75.18 O Microns O Millimetres !
Micrastrip 2B ) 2 (Z0) 0.0250 —
Resistivity (Ohm Metres) 1.68E-08 Om Track Resi a 0.0200 |
% Conductivity (Siemens / m) 5952E+07S/m  Single Trace 0.0150 4
Temp. Coefficient( / "C) TCR 0.00386 0.0848 0.0100
Embedded
Microstip 1814 Reference Temp. ('C) 20 Dual Trace 0.0050 o
Operating Temp. {'C) 20 0.0000 T T T T T
100 200 300 400 500
Track Dimensions Voltage Drop (Single Trace)
Lit
Lower Trace Width w1 7.0000
MiEP;ESidﬂeng Curent(Amps) 1 @ ShowGridLines TDR View
" Upper Trace Width W2 6.0000 ] On 7
VD (Volts) 0.084797 .
Trace Thickness T1 1.2000 ———— [ Tracking
AdjustY Scale a ¥
Length of Line LL 1000.0000 (] Dark Mode
Embedded |
ticrostip TETB14
Lossless Calculation Sensitivity Analysis ]
All Structures A

Copyright © Polar Instruments 2022
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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. Coefficient(/ 'C) TCR | 0.00386| | | Treck Resistance O 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 X
Trace Thickness T 1.2000 > ReSIS-tance result . : :
Calculation of the track resistance. The result should update immediately
Length of Line w €000.0000 —= 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

30 Copyright © Polar Instruments 2022 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

31 Copyright © Polar Instruments 2022 p0|ar
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Si1I8000m v21.04 (April 2021)
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Monte Carlo Analysis maximum iteration increased to 9000

IE Monte Carlo Analysis - m] X
Mominal Tol[Abg]  Minimum  Masimum Mean Std Dew 5 etti - T o Cloge
- - Substrate 1 Height H1 asonn 2 ooomn [ &so00 [ #5000 asoon |7 o000 Uniformn Distribution o Momal Distribution |
Coated Microstrip 1B X [Tol/MinMaz) [Mean/Std Dev)
© F Substrate 1 Dielectric Ert 42000*| 00000 | 42000 | 42000 4.2000 | 0.0000
l we Lower Trace Width w1 1496292 0.0000 | 14.9629 | 14.9623 7.0000 0.0000 Mom -+ Mean
1 l - | ’ Upper Trace Width w2 139629%| 0.0000 | 13.9629 | 139623 6.0000 0.0000 m
£ T f | Trace Thickness m 12000 [ 00000 [ 12000 [ 12000 [ 1.2000 [ 0.0000 _—
Coating fbove Substiate 8 1.0000%| 00000 | 10000 | 10000 | 10000 | 00000 . .
Coating Above Trace c2 1ooo0%] ooooo [ toooo [ 70000 1.0000 | 0.0000 It IS nOW pOSS|b|e tO run a. Monte
Caating Dielectric CEr 4.2000%]  0.0000 4.2000 4.2000 4.2000 0.0000 C 1
arlo Analysis for 9,000
]
| . Z . .
mpedance o [#53 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 Minimumn [worst case] B2 R0
E M aximum [worst case] 24 69
500 E Monte Carlo Analysis
460 f Mean [ s
F Standard Deviation I 393
400+
m 350 -
= C
£ 300£
o 2505
5 C
= C
Eomf
z =
150-F
100
50-F
0+
-60-=
55.5 . 825
Impedance - Ohms b aximize Print Export I
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Si1I8000m v21.01 (January 2021)
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Monte Carlo support added for Dual Coated structures

IE Monte Carlo Analysis - m] X
Naminal Tol[Abg]  Minimum  Masimum — Mean  StdDev Mominal — Tol[4bs)  Minimum  Magimum  Mean  StdDey Close |
Edge-C led Dual C d Microstrio 1B Substrate 1 Height H1 sso00%| oooon [ esoo0 [ es000 [ 65000 | 05000  2nd Coating Between Tiaces £33 | qoooo#| ooooo | oooo | toooo | 1oooo | o.o000
dge-Coupled Dual Coated Microstrip Substrate 1 Dielechric Erl 42000 ooooo [ 42000 [ 42000 [ 42000 00000 2nd Costing Dielectic CsE [ szooo+| ooooo [ 42000 [ 42000 42000 [ o000
Lower Tracs width w1l 7ooo0%| ooooo [ 70000 [ 70000 [ Roooo [ oodod Mo -+ Mear
Upper Trace Width W2 EO000*| 00000 | 60000 | E0000 ) 60000 00000 Differential Impedance Zdiff | 9399 | 99.99 | 99.99 Tol - Std Dev
Trace Separation )l sogeaz| 00000 [ 69659 [ 59669 [ Gsesa| oodod
Trace Thickness ™ 1z000%] oooon [ 1zoon [ 7000 [ 12000 noooo [ Seltings E——— Normal Dietibuti
. riform Distnoution ormal Listnbution
Coating Above Substiate 1 10000* | ooooo [ toooo [ 90000 [ o000 [ oooog {'lmhﬂ"s | 500 (TalMindMan ' IMean/51d Dev) ‘
Coating Abovs Trace r2 10000* [ 00000 [ 10000 [ 10000 [ 10000 [ oodod
Coating Between Traces i 10000#] 00000 [ 10000 [ 10000 [ 10000 [ oodod
Coating Dislectric CEr 4zoo02| 00000 [ 42000 [ 42000 [ 42000 oodod
2nd Coating Above Substiate cs1 1oo00%] ooooo [ 10000 [ 10000 [ o000 [ ooooo
2nd Coating Above Trace a2 10000* | ooooo [ toooo [ 90000 [ o000 [ oooog
Graph | Iterations / Results
\ \\ . - -  Results 5 'y
Edge-Coupled Dual Coated Microstrip 1B - Monte Carlo Analysis Impedance - Zdif
www._polarinstruments_com Mominal 9999
100 : Minimum [worst caze] 95 41
E . ) M auimum [worst casze] 10272
2L The Monte Carlo Analysis option Mons Cao s
s0-F now supports Dual Coated e [ sos
r Standard Deviation I 111
oE structures
i) C
5 60
= C
8 C
w B0E
o C
& =
£ 401
£ C
4 C
30-£
20+
10F
0-F
= I | | I
95 95 5 96 96 5 97 97 5 93 98 5 99 995 101 1015 102 1025 103
Impedance - Ohms M aximise Print Export I
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Other enhancements

* FlexNet Publisher / FLEXIm v11.17.2.0 supported
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Impedance calculation

Thank you for viewing this Si8000m 2021 — 2022 preview. If
you have guestions we would be delighted to help you.

Your local contact information is contained on the following
slide

Polar Logo & graphic devices are registered trade marks of Polar Instruments Ltd.
Copyright Polar Instruments Ltd (c) 2022

polarinstruments.com
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Impedance calculation

For more information:
Contact Polar now: Phone

USA / Canada / Mexico
Geoffrey Hazelett (503) 356 5270

Asia / Pacific

Terence Chew +65 6873 7470
UK / Europe
Neil Chamberlain +44 23 9226 9113

Germany / Austria / Switzerland
Hermann Reischer +43 7666 20041-0

www.polarinstruments.com

Polar Logo & graphic devices are registered trade marks of Polar Instruments Ltd.
Copyright Polar Instruments Ltd (c) 2022
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