_— - T

Impedance calculation

Si19000e 2021 Preview

Richard Attrill — Sept 2021 (Rev 1)

Bt

Copyright © Polar Instruments 2021 polarl nstruments.com



=-"‘0I-==' Si9000e 2021 Preview
Introducing Si9000e 2021
Welcome to a preview of Si9000e 2021.

We have introduced a number of new features that have been requested
through our Polarcare software maintenance service.

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

Please note: the Si9000e units have been set to Mils in the following screen grabs
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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.
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Project Graphing

File Edit

E Polar Si3000 PCB Transmission Line

Cenfiguration

X./:\.l[‘alé Dl&a

Help

TanD=0.015%

TanD=0.020

TanD=0.025

TanD=0.030

A project with five structures, all with matching
parameters and Zo of 50 ohms. The only
difference between the structures is the loss
tangent (TanD), ranging from 0.001 to 0.030

richatDesktoph SiS000NSI000 V21_09 Project Graphing Surface Roughness GealSeek)\Loss Tangent 0,010 - 0.030.51P]

Lz

TanD=0.010

Motes: [First 5 lines will print]

Add your comments here

Add Structure to Project
Delete Structure from Project

Rename Structure within Project

Mowe Up

Mowve Down
Duplicate Selected Structure

Clear Project

|

Interface Style —

" Standard
= Futanded

nvergence

Slower]

e [Faster]

ce Mode
ute

ntage (37

Graphing ...

alc

Demo Mode : Load Sample Structures into Project

or_|

1
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B < °5 L. 6E6E FEEE B 2
— goi| Ll = |fi= WwE| #ES
Tolerance  Minimurm M aximum
it H1 [ 43098 —=+[ ooooo [ 43058 [ 43098 Caloulste |
Substrate 1 Dielectric En [ 4zo00 =+ oooon [ 42000 [ 42000 Caloulste |
Lawer Trace ‘width W1 [ 70000 =]+[ ooooo [ 7oooo [ 7.oooo
Upper Trace Width w2 [ &o000 = +[ o000 [ 60000 [ 60000 Caloulate |
Trace Thickness T1 | 1.2000 ::Il ES | 00000 | 1.2000 | 1.2000 Calculate I
Coating Above Substrate c [ o000 =+ [ ooooo [ toooo [ 10000
Coating Above Trace cz [ 10000 = +[ ooooo [ 10000 [ 1.0000
Coating Dielectic CEr [ 4zo00-=+[ ooooo [ azo00 [ 42000
Impedance Zo I S0.01 I 0.00 I 0,00 Calculate I

More... I

The Projects right-click menu contains a new Graphing
option. When selected the Si9000e runs a full frequency
dependent calculation for each structure in the project and
stores the results.

The following new dialog then displays ...

polarinstruments.com



The Project Structure List provides options to

M-- choose which structures from the Project are

B Ynean plotted. Individual structures can toggled Si9000e 2021 Preview
between selected / deselected by double-clicking
IS Project Graphing the grid row - o x

Project Stucture List \ / Selected 5 Inf, 7
Close
N

Structure Type : Coated Microstip 1B
# Stucture | Mame Selected 1 43098 |
Erl 4.2000
ol 7.0000
; E - wz oo Summary parameter
Ej Eé 1§§§§ information for the selected
TanD=0015 Yes r . - .
Za s0.01 Project Structure List grid row
E TanD-0020 s . I is shown here.
TanD 0.0100
. Tr 10
Fiin 500.000
E TanD=0.025 Tes Fidax 10.000
FSteps 20
o IR | 1orp-003
Dibl-Click. grid row to toggle Selected status. Select 2l | Unselect &0 g:?:::%g:ﬂg:ﬁ::l; [ég:sﬁeg;:;:is;:nl E;;L:gad
Select S5E Select Diff
— [ Graph Settings
Attenuation with Roughness The calculated resqlts for each D.spf;ysa:.;gsg
. polarinstruments.com structure of the Project are plotted [attenustion with Foughness =
E— TgnD=0.010 s TanD=0.015 S TanD=0.020 C——3 TanD=0.025 C——3 TanD=0.030
04 1 here. The structures are named Mode for Differentisl Structures orly
0ok & // and colour coded to allow for easy [otterenia =
I= E i i ifi i X-Axis Range
s r : ] P = identification.
% 04 — Frequency Minimur
e —1-“"‘“‘-\_ —— | ] [omHz 0GH= =
E 0.6 —— "_'—'--_._______‘—'-—‘______ o —— Frenquency Masimum
5 ook R T ———— | ——— [10000MHz 10GHz ~
=T = - ‘_—.--—-
; 4ok . . T ——— .-__-_'_'_"""—--______ Picked Data Point Information
z T Is this example the Project contains five I_ e ] i -—_.___._______________‘
Z | structures with loss tangent (TanD), ranging : ) _
£ 7 from 0.001 to 0.030. ~ Maimise | - Print Export
164 )
Notice the impact of the changing loss tangent L1 L1 L ' L1 L ' L L
- - 0o 5000 6000 7000 8000 9000 10000
on the Attenuation with Roughness (total Frequency - MHz
attenuation)

5 Copyright © Polar Instruments 2021 polarinstruments.com
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IE Project Graphing

 Project 5 List

— O =

# Structure

Foughness 1.0um

Foughness 1.5um

Roughness 2.0um

' BE=
- B8
* B
==

Roughness 2.5um
Dbl-Click grid row to toggle Selected status.

Selected Calour

Select Al I LlnseleclAIII
Select SE I SelechiffI

Roughness 0.5um

(e

| i

L

+

Structure Type : Offset Stripline 1B714

H1 6.2332

Erl 4.2000

Hz2 623932

Er2 4.2000

a1 41339

W2 3.0709

T1 1.3780

Zo 50.02

LL 1000.00

TC 5.80E+07

TanD 0.0195

Tr 10

Fhin 500.000

Fhax 50.000

FSteps 100

Freguency Distribution : Linear

Result Presentation : Length of Line

E stended Substrate Data . Constant Er # TanD
Surface Roughness Compensation : Huray

Cloze I

Giraph |
-  Graph Settings
Conductor Loss with Roughness Display Settings
www.polarinstruments.com
. Roughness 0.5um B Roughness 1.0um S Roughness 1.5um C—— Roughness 2.0um =3 Roughness 2.5um
o = Mode for Differential Structures anly

-0.2

-04

-0.6

-08

| Difterential 3|

— X-Axis Range
Frequency Minimur
|omMHz OGHz |

Frequency Masimum

-1.0

-1.2

|50000KH= S0GH= ]

 Picked Data Point Information —

A4
164
-1.84

Conductor Loss with Roughness - dB/line

2 0]

Is this example the Project contains five
structures with copper surface roughness
ranging from 0.5 ym to 2.5 ym.

d Notice the impact of the surface roughnesson |o
the Conductor with Roughness

M avimise | Print | Ewport |

25000

30000

Frequency - MHz

6 Copyright © Polar Instruments 2021
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~ Proj

IE Project Graphing

— O =

ject 5

List

Structure

Mame Selected

Structure Type : Edge-Coupled Offset Stipline 1814

Cloze I

Aftenuation with Roughness - dB/line

H1 8.0000
Erl 3.5000
| Hz2 8.5000
0 Er2 3.5000
- a1 3.0000
= W2 25000
EEEEE S1 23780
3.5/3/2 7551 Yes T1 0.6000
Zdift 100.01
[t LL 1000.00
E 4/35/31783 Ves TC 5.80E+07
TanD 0.00z0
Tr 10
Fhin 100.000
E 4.5/4/3.6647 es Fidax 20.000
FSteps 200
Freguency Distribution : Linear
o 2 [smsnmzzr Tes Result Presentation : Length of Line
Dbi-Click: grid row to toggle Selected status. Select &1l | Unsclect A1 | %xlegded Substrate Data . Causally Extrapolate Er /
anl
One or mare Structures has greater than 175 data points. Mouse aver for mare info. Select S5E I Select Diff I Surface Roughness Compensation : Huray
Giraph |
- -  Graph Settings
Attenuation with Roughness Display Settings
www.polarinstruments.com
e 5/2.5/2.370 e 35/3/2.7561 s 1)35/3.1763 o 4.5(4/3 6647 Do 5/4 6/4.2267 == 5 5/5/4.9095 mmmmmm 6/5 5/5 7615 Do 6 5/6/6.8491
e 76.5/5 3718 D 7.6/T/10.TE46 Mode for Differential Structures anly
- | Difterential -]
V]

0.6

0.8

1.0+

1.2

10 differential structures using the same
dielectric substrate materials but with differing
trace widths / separations to achieve Zdiff =
100 ohms.

Notice that whilst all structures are 100 ohms,
the structures with narrower trace widths are

significantly more lossy than those with wider

opyrig olar Instruments

— X-Axis Range
Frequency Minimur
|omMHz OGHz |

Frequency b asirnurm
|20000kH= 20GH= -]

 Picked Data Point Information —

M avimise | Print | Ewport |

e SO
I
i I I I I I I I I I I I
10000 12000 14000 13000 20000

-

Frequency - MHz
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Project Graphing — Summary

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

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

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

» Useful to both fabricators and design companies

polar
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Populate a Project from Sensitivity Analysis Results

(requires the Si Projects feature)

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

The following slides provide further details:

polar
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Populate a Project from Sensitivity Analysis Results

& Polar 5i9000 PCB Transmission Line Field Sohver - [C:\Program Files (x86)\Polar\Sig000\Untitled.5i8] [C:\Program Files (x86)\Polar\SiS000\Untitled.5IP]
File Edit Configuration Help

= o=

- o x
Parameter Enty Urits
?I ) & Mils € Inches
a2 © Microns ¢ Millmenes

2| === of moslonsl sl ) e sl RS ) v = | ) O i

ws CI

>

Parameter [A1 ~|[Nome =] _Calculate |

Coated Microstrip 1B

Surface Micrastiin ez St ¥l [ =000 [ @000
1B
Range Finish Value I 120000
Increment I 1.0000 1.0000

i

— Constant Impedance vs Changing

Parameter [wi =] _Caloulats |
T arget Impedance | 50,0000
I Process Window: Minimum ¢ Maximum I E7.5000 B82.5000

Surface Microstip
B

|I} i

Coated Microstip

In this Sensitivity Analysis example, as the
Substrate Height (H1) sweeps from 3 to 12 mils,
Trace Width (W1) is calculated to achieve a
Target Impedance of 50 ohms

Graph | Results|

mﬂ ’

Coated Microstrip 1B - 50 Ohms

My Name 1 - www_polarinstruments_com

~ Graph Setti
= 2D 30
Display Series

[Coated Micrast... 22
The plot shows Substrate Height (H1) X-

Constant Impedance ~

Target Impedance

|

axis and the Trace Width (W1) Y-axis.

Dusl Coated 18+

[ 00000 _Fisfresh

Microstip 18

Each data point represents the H1 / W1

parameter values to achieve 50 ohms.

[t

~Picked Data Point Information —
H1 [Mils) - 5.000
W1 8436

Fred - [Dual
Coated Microst =

12
E ,y Masimiss | Prine | Ewport |
10 /
Embedded 3 _—
Microstip 1814, /
3 /
= .
Embedded i
Microstip 18 28 2 . HA - Mils 10 n 12
| — Lossless Calculation I. Freguency Dependent Calculation 1. Sensitivity Analysis . fia Checks

Al Stuctures

10

Copyright © Polar Instruments 2021

polarinstruments.com




R Mo

Si9000e 2021 Preview

Populate a Project from Sensitivity Analysis Results

File Edit Configuration Help

ﬁ Polar 5i9000 PCB Transmission Line Field Sohver - [C\Program Files (x86)\Polar\5i9000\Untitled.5i8] [C:\Program Files (x86)\Polar\5i9000\Untitled.SIP]

o e R == e %I%IEIEI B S| <) %3 T || BEIGE B 5] o | ) B2 2 [

— [m] >

Coated Microstrip 1B

E =

ws Changing P

Parameter
Range Start Value

kel

[ ~|[None =] _Caleulate

The Results tab contains the
calculated results data used for
the Sensitivity Analysis plot

I 2.0000 4.0000
I 12,0000
I 1.0000 1.0000

IW’T 'I
I 0.0000
m I EB7 6000 825000

The right-click menu now has a new Create Project
Structures option. On selection the software will

/ [/

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

Results

H1 |Er [wn A |11 Jc1 [cz | CEr |_Cale Success
3.0000 42000 47096 37086 1.2000 1.0000  1.0000 42000 50.0095 Tes
4.0000 42000 65638 55638 1.2000 1.0000  1.0000 42000 49.9943 ‘es
5.0000 42000 B.4360 74380 1.2000 1.0000  1.0000 432000 49.3913 ‘es
£.0000 4.2000  10.3381 9.3381 1.2000 1.0000  1.0000 42000 49.3909 ‘es
7.0000 42000 122522 11.2522|  1.2000 1.0000  1.0000 42000 49.3953 ‘es
5.0000 42000 141663 13.1663|  1.2000 1.0000  1.0000 42000 49.3973 ‘es
3.0000 42000 160923 150823 1.2000 1.0000  1.0000 42000 50.0056 ‘es
10.0000 42000 180303 17.0303  1.2000 1.0000  1.0000 42000 49.3967 ‘es
11.0000 42000 19.9567  18.9567|  1.2000 1.0000  1.0000 42000 49.9867 ‘es
12.0000 4.2000  21.8823  20.8823 50.0058 ‘s

create an individual structure per row of the Results
grid and add it to the Project. In this example there
are 10 result rows so 10 structures will be created

Lossless Calculation

Frequency Dependent Calculation 1.

Sensitivity Analysis I Wia Checks.

W1=18.02
Froject

11 Copyright © Polar Instruments 2021
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Populate a Project from Sensitivity Analysis Results

B Polar 5i2000 PCE Transmission Line Field Salver - [C:\Program Files (x86)\Pal The structure name is auto- el - m] B
File Edit Configuration Help k . .
— assigned from the sensitivity = i Parameter Erty Unis
Ié PR PR ) g%‘lé | | =| = | = m| | | ﬂl & Mils © Inches
>KD||B B — | |=)A ﬁlﬁlﬁlg;ll/ analys|s parameters / result % [a]=] [ E E ﬂ: ﬁ: m Pl ?I g EJ -  Micrans € Milimetres
B “] Tolerance  Minimum — Maximum
E hall el 4 TIFPaTe T T i 5.0000 == [ 0.0000 [ 5.0000 [ 50000 Calculate
Pr— Substrate 1 Dielectic Erl 42000 :Il =[ ooooo [ szooo [ 42000 M‘
[y Lower Trace 'width rt E:" <[ Oooo0 [ &40 | &4%En
Upper Trace wWidth w2 74360 == 00000 [ 74380 [ 74360 Caloulats
E Trace Thickness ™ [ 12000 =+ 00000 [ 1.z000 [ 12000 Caloulats
frempy— Coating Above Substrate =] [ o000 — = [ nonon [ 10000 |7 ooon
/=6 56 Coating Above Trace cz [ ooooo —+ [ o.oooo [ 1.0000 [ 1.0000
Coating Dielectric CEr [ azooo —{=[ ooooo [ 42000 [ 42000
Impedance Zo | 4999 [ 4983 [ 4999 Caloulate
Notes: [First 5 lines wil print] L More
ddd pour comments h;e Stvle—l
© Standard
:KI
Once the Project has been
generated the structures within The parameter values / results used
work in exactly the same way as for the structure name
if they were created manually.
[~ Auto Cale
Snap
H1=10.0000
w1=18.03.
= - Lossless Calculation I Frequency Dependent Calculation I Sensitivity Analysis ia Checks
Froject A

12 Copyright © Polar Instruments 2021
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IE Project Graphing

 Project 5 List

Structure | Mame

Selected

H1=3.0000 **1=4. 709

H1=4.0000 *»1=6.5638 Z0=49.93

H1=5.0000*1=8 4360 Z0=49.99 Ves
3 H1=6.0000 *1=10.3381 Z0=49.99 Tes
4 H1=7.0000 *w"1=12.2522 Zo=50.00 Tes

Structure Type : Coated Microstip 18

H1 3.0000
Erl 4.2000
a1 47034
W2 3.7034
T1 1.2000
C1 1.0000
C2 1.0000
CEr 42000
Zo 50.01
LL 1000.00
TC 5.80E+07
TanD 0.0135
Tr 10

Fhin 500.000
Fhax 10.000
FSteps 20

Freguency Distribution : Linear
Result Presentation © Length of Line

O =

Cloze I

B e e DR s _SeleotAl | Unseloot A | Sutfoce P ohross Conpersaton: Hommermad
Select SE I Select Diff I
Giraph |
Attenuation with Roughness f';f;::;::;gs
www.polarinstruments.com
e H1=3.0000 VW1=4.7096 Zo=50.01 s H1=4.0000 VW1=6.5638 Zo=49. 99 s H1=5.0000 VWW1=8.4360 Z0=49.99 C—— H1=6.0000 W1=10.3381 Zo=49.99
= H1=7.0000 W1=12.2522 Zo=50.00 === H1=8.0000 W1=14.1663 Zo=50.00 mmmmmm H1=9.0000 W1=16.0923 Zo=50.01 m===== H1=10.0000 W1=18.0303 Z0o=50.00 Mode for Differential Structures only
|m— H1=11.0000 W1=19.9567 Z0=49.99 === H1=12.0000 W1=21 8823 Z0o=50.01 [iterenial =
0
@ F . ~X-Axis Range —————
= —U,Z—A e Frequency Minimum
e F X [omHz 0GHz =]
o 041 \ %— : F &
@ C ‘--_.____' - = requency b axirnum
£ e C ;""—--.___‘_________ . [10000MHz 10GH= =
£ 4] Once the structures have been automatically [ "1 — : [fcked Data Point Information
g iivi i —
Z o created f.rom sensitivity ana_lly3|s they can also e ;
= be examined using the Project Graphing. o — [ ]
e 12 """"--._..____h-‘-'"'“‘-- Masimise | Prnt | Esport_|
< " " [ —— ]
14 Notice that whilst all structures are 50 ohms, -—————-’/‘7
T H 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 | 1 1 1
the structures with narrower trace wu;iths are P prUw —_ 2900 P ot
significantly more lossy than those with wider Frequency - MHz
trace widths. i
13 Copyright © Polar Tnstruments 2021
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Populate a Project from Sensitivity Analysis Results

ﬁ Polar 5i9000 PCB Transmission Line Field Sohver - [G\Program Files (x86)\Polar\5i9000\Untitled.Si8] [C:\Program Files (x86)\Polar\5i%000\Untitled.SIP]

File Edit Configuration Help

[ § [ ] e ] ] R e ]

ﬁ Substiate 1 Height H1 50000 —
Substate 1 Dislectric Erl 42000 =
H1=3.0000 =
AL Lower Trace width w1 54360 —
Upper Trace Width w2 74360 —
Trace Thickness m 12000 —
Coating &bove Substrate c1 1 oooo :ll
Coating sbove Trace cz 10000 :ll
Coating Dielectric CEr 42000 —
Impedance Zo 2999
Notes: [First 5 lines wil print)
~ Interface Style |
&dd your comments here
" Standard
@& Entended

~ 6.5 Convergence
& Fine (Slower)
" Coarse [Faster]

 Tolerance Mode

H1=7.0000

=122 © pre Save the newly created project to
e the Si Project file format (.SIP) so

[ Parameter Snap |

1= 0010 I AuioCako that it can be recalled at a later
e | date.

H1=3.0000
Wwi=16.09...

H1=10.0000
8.03..

Lossless Calculation I Frequency Dependent Calculation
Project

14 Copyright © Polar Instruments 2021 polari nstruments.com
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Populate a Project from Sensitivity Analysis Results - Summary

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

» Lossy calculations can be performed and compared
» As a Project the structure data can be stored as a .SIP file and recalled later

» Useful to both fabricators and design companies

polar
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Surface Roughness Goal Seek option

File Edit Configuration Help

E Polar Si%000 PCB Transmission Line Field Solver - [C:\Users\richa\Desktop\5i9000\5i9000 V21_09 Project Graphing Surface Roughness GoalSeek\Surface Roughness Goal5|

= o] B | == 5 eslees|e=| B coss|en|emmlem] 2O BB | =2 Bh| BH

i

Surface Microstip
1B

i

Surface Microstip
B

m .

Coated Microstip
B

Length of Line

Edge-Coupled Offset Stripline 1B2A

Loss Tangent

Rise Time [ps]

™ Auto Cale

Frequency Steps

Trace Conductivity [5/m)

Frequency Minimum [MHz)

Frequency Mawimum [GHz]

LL 1000.00
e 5.80E+07 — _ Set

TanD 00155 — GoalSeek |
" [ 1o
FMin [ 7000.000
FMsx [ anoon } Set
Foteps [ om

Calculate

Graph | Odd Mode | Even Mode| SPICE RLGC| 4 Por S-Parameters - Graph | 4 Pon S-Parameters - Diata | Mined Mode S-Parameters - Graph | Mived Mode S-Parameters - Dista | Crosstalk | Measurement Data |

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

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

Trequency Steps

" Constant Er # TanD

& Causally Ertrapolate Er /T I I
" Multiple Er / TanD

e s e Source and Load Impedance (Ohms)
Surface Roughness Compensation Source Load
© Smonth i 50.00 50.00
" Hammerstad Numbering Mode

——  Edi

" Groisse GoalSesk @& Modem © Classic
@ Huray ——  Edit i

— Graph §
% Edge-Coupled Offset Stripline 1B2A Display Seriss
My Name 1 - Differential |AII Losees j
[Coated Microst... s Smooth Conductor Loss e Dielectric Loss s Smooth Attenuation ©£———= Conductor Loss with Roughness === Attenuation with Roughness . |
| 1easured Attenuation : VNA Deltal 4 Differential
E C [Ditferential -
Loss Budgst (dB)
Dusl Coated 0.0000  Refresh .
Microstip 18
@ Picked Data Point Information
% = Frequency (MHz) : 25000.000
[ M easured Attenuation [dB) : -1.240
Fred - [Dual .
Coated Microst. s
& Mazimise | Print | Espont
= :
o
E=]
<
Embedded
Microstip 1814,
Embedded ]
mbe 5000 10000 15000 20000 25000 30000 35000 40000
Microstip 1824, Fraquency - MHz
| — ~ Lossless Calculation 1. a [= I Sensitivity Analysis Ji fia Checks

Al Stuctures

16
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Surface Roughness Goal Seek option

[E surface Roughness Goal Seek

Step 1 : Enter Total Attenuation from measurement

Freg[Hz) dB /LL

Total Attenuation [S21 A SDDZ21)

| 280E+10 | -1.2400

Step 2 : Calculate Dielectric and Conductor Loss

Step 1
Key in or pick the total attenuation (S21 / SDD21) at a given
frequency from the insertion loss measurement data

dB A LL
Dielectric Loss 05930 Calculate
Conductar Logs with Roughress _0.6470
[T otal Attenuation - Dielectnc Logs)
Step 3 : Calculate Surface Roughness
Cannonball-Huray Bz [pm] | 22729 [EeEE:

Setup Goal Seek Parameters
Mir Max < T1/2
01000 | 174831 |

Conw.
0.0030

Cannonball-Huray Bz [pm) |

Z|

|

Step 2
Calculate the dielectric loss for the frequency entered from the

current structure parameters. Subtracting this calculated
dielectric loss from the total attenuation will leave the target
conductor loss

|

Step 3
Use the Si9000 Goal Seek algorithm to vary the surface

roughness until it matches the required value to achieve the
conductor loss as calculated in Step 2.
In this example a Surface Roughness of 2.2729 ym is required

polar
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Surface Roughness Goal Seek option

E Polar Si9000 PCB Transmission Line Field Solver - [C:\Users\richa\Desktop\5i9000\5i9000 V21_09 Project Graphing Surface Roughness GoalSeek\Surface Roughness GoalSeek.5i9] [C:\Program Files (x86)\Polar\Si%000\Untitled.SIP] — [m} x ‘

File Edit Configuration Help

IXZB = D|Q Q|Q:§J ﬁlﬁlElEl ﬁ|&|§|ﬁ| == §|E % ﬁ m == Now that the surface roughness value has been adjusted
Z

by the Goal Seek option notice the improved alignment

~ Frequency
Length of Li L
) SE—— et Lo [ ~ o) hetween modelled and measurement data
- e sSe =) tivity ! e
Surtace Micrastin dge-Couplec se ripline 1ace Conductivity (5./m [580E-07 — _ Set._| (Fiesu“ Prod
1B Lass Tangent TanD [T 00195 — GoalSeek | = Length of
Rise Ti T - Extended 5} — il il il i
e Time &) ' 10 Eexended® Cyan = Modelled Attenuation with Roughness (insertion
Frequency Minimum (MHz] FMin [ Tooa.000 & Conaand
Sufane Micrstin Frequency M aximum (GHz) Frax [ 4noo0 nnu} set. | | © MuliplE |OSS)
- Freenes Steps iy m— ~swecord Brown = Insertion Loss measurement data from Polar
I Auto Cale " Smooth
c vammesd - Atlas
© Broisse
Coated Microstrip = Huray
1B
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Track Resistance Calculator (TRC Plus)

File Edit Configuration Help
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18 TRC Plus B

The new TRC Plus calculator includes a number of T

enhancements including: : %

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

Surface Microstrip
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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, Operating

2  Matdal s 3 Temperature will determine a material’s resistivity at that temperature, which in turn will
Sl | |- WS Sinchos be applied in calculating the track resistance.
Resistivity (Ohm Metres) 1.724E-08 Om O Microns O Milimebes
Conductivity (Siemens / m) 5.80E+07 S/m 3. Units
Temp. Coeficient(/ C) TCR 000386 Track Resistance Q 5 Switch to your preferred units by clicking the associated option button — imperial units
Reference Temp. ('C) 20 05221 include Mils (Thou) and Inches; for metric units choose Microns (Micrometres) or
Operating Temp. ('C) 20 Millimetres.
Voltage Drop 6
4  Track Dimensions Current (Amps) 1 4. Track or trace dimensions
Lower Trace Width w1 7.0000 VD (Volts) 0522100 Enter or change track dimensions in the Track Dimensions in the chosen units.
Upper Trace Width w2 6.0000

5. Resistance result
Calculation of the track resistance. The result should update immediately upon any
Close changes to the editable (light-green) fields.

Trace Thickness T 1.2000
Length of Line LL €000.0000

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

Thank you for viewing this Si9000e 2021 preview. If you have
guestions we would be delighted to help you. Your local
contact information is contained on the following slide
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Impedance calculation

For more information:

e Contact Polar now: Phone
o /\ A~ A

| — USA / Canada / Mexico

B Geoffrey Hazelett (503) 356 5270
Asia / Pacific
Terence Chew +65 6873 7470
UK / Europe
Neil Chamberlain +44 23 9226 9113

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

www.polarinstruments.com
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