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Introduction

In the current version, modifying an entry of the database or adding a new one cannot

be done inside SmartNetics.

Databases can still be edited to modify an entry or to add new ones, in two ways:

¢ Editing the csv (Comma Separated Values) files

* Using specific Excel files

In this tutorial an example is provided to guide the user in the two available op-

tions.

The csv and Excel versions of the default databases (along with a tool for the auto-
matic conversion) can be downloaded inside a .rar file called “Data bases” under the
Utilities section at our website, as shown in the next figure.

Home | Resources | SmartNetics

@marmetlcs

Magnetic design tool for experts and non-experts.

Downloads and resources

Documentation

SmartNetics Brochure .

) ) Utilities
SmartNetics — Ferrite cross reference
SmartNetics User Guide 2025.1 Data Bases

Figure 1: Tool download link

Once downloaded, the user can extract its contents. Notice that the databases in csv
format are the same as the ones available as Excel files (.xIsx) and the user can select
the one that best fits their needs.
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Editing the csv files

Any database csv file can be modified in any text editor, like Notepad++. Although it is
possible to edit files this way, the user is encouraged to be careful when doing so, since
the format of every table cell should be maintained. To reduce this risk, it is advised to
copy one of the table rows, paste it at the bottom of the file and then edit its contents
(at least the name of the item). Please, ensure that the number and format of fields for
the new entry matches the ones of the existing rows, leaving empty cells if needed.

*The first line of the csv file contains the row names and should be left as is to avoid
problems during the load.

As an example, we will add a new item to the “Core material” database. Lets as-
sume the user wants to add a new entry, called ARL91, that has the following proper-
ties:

* Material: ARL91

e Bsat (7): 0.425

¢ alpha (—): 1.419999968

* beta (—): 2.884999936

e Kc (W/(HzTm?)): 5.2757381578545

* Density (kg/m3): 4800

¢ Initial permeability mu_i @25° (—): 1000

* High amplitude permeability mu_a (—): 2500 at B=0.285and T = 25
e Characteristic B-H points (7" and A/m): Unknown
e Conductivity (S/m): 0.2

e Thermal conductivity (W/(m - K)): 4.25

* Specific heat (J/(kg - K)): 750

e Thermal expansion coefficient (1/K): 1.1e-05

¢ Composition: Ferrite

* H.DC mu compensation (H in O¢): Unknown

e BH curve coefficients (H in Oe¢): Unknown
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This made-up material happens to be very similar to 3C94, which is already present
in the database. The only differences between them are the name (“Material”) and
the permeability, which is much higher in 3C94 (both “Initial permeability mu_i @25°
(—)” and “High amplitude permeability mu_a (—)”). The values of those fields for the
original material 3C94 are:

* Material: 3C94
¢ Initial permeability mu_i @25° (—): 2300
* High amplitude permeability mu_a (—): 4851 at B=0.285and T = 25

Having identified a similar material, the first step is to copy and paste it at the end
of the file, as shown in Figure 2.
s HHERGLA| 4Dk e/ ax R Z1-FEE0Ac|» DENE@

[ Core materatscy # 3
Contemplated?,Material,B sat (T),alpha (-),beta (-),Kc (W/(HzTm"3)),Density (kg/m3),Initial permeability mu_i @25° (-),High amplitude

=

2 FALSE, k2008,0.4,1.7,3.2,0.22,4850,2300,,,1,4,750, 1e-05, Ferrite,,

3 FALSE,Vitroperm 500F,1.21,1.77%,2.0859,0.01143366,7350,15000,,,865565.217351304, 4,750, 1e-05, Ferrite,,

4  FALSE,N27,0.41,1.1892,2.0531,31.5711,4800,2000,mu_a = 3200;B = 0.3;T = 20,,0.1,4,750,1e-05, Ferrite,,

S FALSE,N87,0.39,1.344,2.4096,6.3104,4850,2200,,,0.1,4,750,1e-05,Ferrite,,

&  FALSE,N97,0.41,1.6668,2.9069,0.4365906,4850,2300,,,0.1,4,750,1e-05,Ferrite,,

7 FALSE, 3F3,0.405,2.009559555,3.004599933,0.0317266146098, 4750, 4000, ,Ec = 14.0377;Br = 0.1581;Bs = 0.405,0.5,4.25,750,1.1=-05, Ferrits,,
9  FALSE,3CS0,0.47,1.46,2.75,5.68992,4800,2300,mu_a = 5400;B = 0.285;T = 25,,0.2,4.25,750,1.1e-05,Ferrite,,

S  FALSE,3C92,0.47,1.194999973,2.649999941, 67.976067229632, 4800, 1500, mu_a = 5400;B = 0.285;T = 25,,0.2,4.25,750,1.1e-05,Ferrite,,

10 TRUE,3C94,0.425,1.419999968,2.884999936,5.2757381578545,4800,2300,mu_a = 4851;B = 0.285;T = 25,,0.2,4.25,750,1.1e-05,Ferrite,,

11  [FALSE,CF139,0.39,1.301,2.5294,15.0312,4800,2100,,,0.125,4.25,750,1.1e-05, Ferrite,,

12 FALSE,CF297,0.41,1.2087,2.237,20.148,4800,2300,mu_a = 5750;B = 0.285;T = 25,Hc = 21;Br = 0.25;Bs = 0.45,0.125,4.25,750,1.1e-05, Ferrii

o

FALSE, PR44,0.39,1.2573,2.7113,14.1563, 4600, 2400,,,0.153846153846154, 4.25,750,1.1=-05, Ferrite,,
FALSE,nano Elesa,1.23,1.2731554287104,1.3485660322428,1.32504813902141,7350,15000,,,869565.217391304,10,500,1.1e-05,Ferrite,,
FALSE, Amorphous Elesa,l1.56,1.29495151997245,1.75083806969424,11.5490518123769,7180,2500,,,769230.769230769, 9,540, 1.1e—05, Ferzite, ,
16  FALSE,Metglas,1.56,1.51,1.74,1.3773293460852,7180,10000,,,769230.769230769,4.25,750,1.1e-05, Ferrite,,

17  FALSE,Finemet,1.23,1.51,1.74,0.344332336521301,7180,20000,,,76%230.769230769,4.25,750,1.1=-05, Ferzite,,

18  FALSE,CACC,1.56,1.6017,2.213,1.55644465555265,7254,1000,,,769230.769230769,4.25,750,1.1e-05, Ferrite,,

19  FALSE,CACCNR,1.23,1.544,2.0978,0.7027272,7200,1000,,,1250000,4.25,750,1.1e-05, Ferrite, ,

20  FALSE,Kool Mu 14u,1,1.541,1.988,0.693019604522087,5800,14,,,0.2,4.25,750,1.08e-05, Iron powder,a = 0.01;b = 3.066e-07;c
21  FALSE,Kool Mu 26u,1,1.541,1.988,0.767583333027371,5800,26,,,0.2,4.25,750,1.08e-05, Iron powder,a = 0.01;b = 4.581e-07;c

-
n o L

-
¢

1.85,a = 0.(
1.868,2 = 0

22 FALSE,Rool Mu 40u,1,1.541,1.988,0.815467554361481,5500,40,,,0.2,4.25,750,1.03e-05, Iron powder,a = 0.01;b = 7.634e-07;c = 1.904,a = 0
23  FALSE,Kool Mu 60u,1,1.541,1.988,1.00748290359179,5800,60,,,0.2,4.25,750,1.08e-05, Iron powder,a = 0.01;b = 3.37le-06;c = 1.736,a = 0.
24 FALSE,Rool Mu 90u,1,1.541,1.988,1.10345037820695,5800,50,,,0.2,4.25,750,1.08e-05, Iron powder,a = 0.01;b = 1.5282-05;c = 1.583,a = 0.1
25  FALSE,XFlux 26u,1.6,1.194,2.015,63.4411924721543,6900,26,,,0.2,4.25,750,1.16e-05, Iron powder,a = 0.01;b = 3.031le-09;c = 2.505,a = 0.:
26 FALSE,XFlux 40u,1.6,1.194,2.015,101.504337045642,6300,40,,,0.2,4.25,750,1.16e-05, Iron powder,a = 0.01;b = 4.0282-08;c = 2.25,a = 0.1°
27  FALSE,XFlux 60u,1.6,1.194,2.015,114.194670086479, €900, 60,,,0.2,4.25,750,1.16e-05, Tron powder,a = 0.01;b = 7.78le-08;c = 2.253,a = 0.1

29 |TRUE,3c94,0.425,1.419999968,2.884999936,5.2757381578545,4800,2300,mu_a = 4851;B = 0.285;T = 25,,0.2,4.25,750,1.1e-05,Ferrite,,

Figure 2: csv entry copied and pasted

Now, the user can edit the different parameters in the new material, while keeping
the remaining ones to ensure a correct format, as shown in Figure 3.

26 |TRuE, BRESE, 0.425,1.419999968, 2. 804999936, 5.2757381578545, 4800, T0D0ImaNE =12500¢8 =025 TI= 135, , 0.2, 4.25, 750, 1. 1e-05, Ferrite, ,

Figure 3: Modified core material

Notice that even though “Contemplated?” is not intrinsically a property of the
material, it is still a row required in the database and has to be considered when adding
a new entry. The value of this particular variable can be modified inside SmartNetics
later.

Once the database is modified, it can be loaded inside SmartNetics, as described in
section “Load a database” in this same document.
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Editing the Excel files

To help the user when modifying entries or adding new ones, an alternative way is
provided. This procedure is divided in two steps, first the user must edit the Excel
database, and then convert it to a csv file to be loaded into SmartNetics.

1 Edit the database

Following the example shown above for the csv files, a new core material will be added
to the database, this time by means of the Excel files. In this case we will create an Iron
Powder material, which parameters provided by the manufacturer usually differ from
those of ferrites.

Lets assume the user wants to add a new material to the database called ARL91u,
that shares many of the values of XFlux 60u but with two differences (on top of the
material name): an increased equivalent initial permeability (“Initial permeability mu_i
@25° (—)”) of 91 and different values for the “BH curve coefficients (H in Oe)”.

As in the previous example, the first step is to copy one material and paste it at the
bottom of the file, as shown in the next figure (notice that this particular database has
different Excel sheets for ferrites and iron powder):

a 5 D& 3 H ' N ° 3 ‘

1 Contemplated? Material Bt (1) _aifa () beta (- Kc (W/(HzTm3) F ‘curve coefficents (H in Oc) Density (kg/m3) Init ity m_i @25" () i ity mu_a () i i i ity W/ T /(g K0) i fent (1/10)

O KoolMusou 11561 198 0815467954 22001 2-49%e2 5800 40 Nodeta 020 4z 750 10805
be788ie7 be1537e2

O KeolMusou 11541 198 1007482904 3001 5800 60 No data o, a2 70 108E05

O KeolMusou 11541 198 1103490378 3001 5800 90 Nodata o, a2 70 108E05
b= 1529

ce1ses

O xwass 16 1198 2015 634411927 =001 600 2 Nodata 0, a2 70 116805
bes

ce2508

O e 16 116 205 101504337 =001 600 20 Nodata 0 a2 70 116805
b=40

(SR T6 1158 2035 1144946701 a =001
b-7781e8
=223

5550 BN data B Er 7 THeES

O Fixeod To 1154 2015 1161946701 a =001 300 & o data 020 B3 750 Tieeos
b

Ferrtes | Iron powder | (&) « >

Figure 4: Excel entry copied and pasted
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Edit the database

If the user wants to use the check-boxes provided in Excel in the “Contemplated?”
column, after copying a row they have to modify the connection of the new checkbox.
That is done by right clicking on the checkbox - Format control - Cell link and updating
its value, as shown in the next figure:

1 |Contemplated? Material  Bsat(1) aifa () beta () .o
O  KeolMueou 1 1541 1388 10078290¢ =001 2=428e2 5800
be337ies be17872
o173 ce60ues

11 @25' () High L3 () st
&0 Nodata 020 a5 750 108E05

O KeolMusou 11541 1388 1103450378 a=001 2s31572 5800 9% Nodata 00 s 70 10805
be1529es be2186e2
ce1s83 60594

Format Control ? X
O s 16 1) 2 Nodeta o azs 70 116605
| Colorsandlines  Size  Protection Properties AltText ~Control
| value
© Unchecked
O e 16 1) 0 Noasa o s 0 136805
O Checked
O Mixed

L | Cell link:
O e 16 118 link: | sa1q| @ Nodsa 02 s 0 116605

>

| (0 3-D shading
s

§__'09 e 16 119 6 Nodata on s 50 116605
O X cu

::: -——t 5%

Figure 5: Excel “Contemplated?” modification

If the user prefers to avoid that step, the checkbox can be erased and the values
“TRUE” or “FALSE” can be used instead, as shown in Figure 6 (the font color has been
set to black to display the values).

A | B c D
1 Contemplated? Material Bsat(T) alfa(-) k
9
FALSE ARLS1u 16 1184
10

Figure 6: Excel “Contemplated?” modification alternative

Once the new material has been created and its name modified, the required pa-
rameters can be changed.

To highlight the advantages of this editing method over the csv one shown before,
we will edit one of the most complex cells, “BH curve coefficients (H in Oe)”, which is
composed by a structure with many fields.

The new parameters can be modified in the top box inside Excel, keeping the names
at the left side of the equal signs and the signs themselves, as shown in Figure 7.
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Convert to csv

H10 v X i hesez
b=2e-2
c=5e-5
d=2e-2
e=4e-5
x=2
A B = D E F G H |
1/ Material Bsat(T) alfa(-) beta(-) Kc(W/(HzTmA3)) H_DCmu fon (H in Oe) BH curve icients (H in Oe) Density (kg/m3) Ini
[m} XFlux 60U 16 1194 2015 1141946701 & =0.01 a=9.021e-2 6900
b=778le-8 b=10%8e-2
©=2253 ©=5.520e-5
d=10%4e-2
e=378le-5
9 x=1.642
FALSE ARLS1u 16 1154 2015 114 1946701 a =0.01 a=8e-2 6300
b=778le-8 b=2e-2
€=2253 c=5e5

d=2e-2
e=4e5
10 x=2

1"

Figure 7: Editing a structure cell in Excel

Once the database is modified, the user has to convert it to a csv file to be loaded
inside SmartNetics.

2 Convert to csv

To ease the conversion, a small tool is provided by Power Smart Control, in the same
compressed file that contains the csv and Excel databases.

2.1 Install

This small stand alone tool is developed in Matlab, but the user does not need a Matlab
license to run it. Although the tool is relatively small, the first time it is installed it
needs to install not Matlab itself but a free compressed version of its needed functions,
so it may take a while.

The first step of the installation process is shown in Figure 8. The user only needs
to press “Next”.

H Exceltocsviool Installer = X

Exceltocsvtool 12

Power Smart Cntrol S.L

Figure 8: Excetl-to-csv tool installation
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Convert to csv

In the next step, the user can select where to install the tool and whether or not to
add a desktop shortcut, as shown in the next figure.

H Exceltocsviool Installer = X

DESTINATION
o}

Select destination folder

C:\Program Files\Exceltocsviool

Restore Default

[]Add shortcut to desktop

Figure 9: Excetl-to-csv tool installation path

If the user does not have Matlab runtime installed (a free version of the Matlab
engine), it will automatically start downloading (this step may take a while). After
that, the user can click on “Begin install” to finalize the process, as shown in Figure 10.

H Exceltocsviool Installer = X

DESTINATION MATLAB RUNTIME CONFIRMATION
o P o

Confirm selections

EXCELTOCSVTOOL DESTINATION

C-\Program Files\Exceltocsvtool

MATLAB RUNTIME DESTINATION

MATLAB Runtime estd actualizado y ya estd instalado en
C:\Program Files\MATLAB\MATLAB Runtime\R2023b

Begin Install

Figure 10: Excetl-to-csv tool installation begin
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Convert to csv

After the installation ends, a confirmation message is displayed:

H Exceltocsviool Installer = X

Installation Complete

Figure 11: Excetl-to-csv tool installation completed

2.2 Conversion

Once installed, the used can launch it. It consists of a single dialog divided in three
parts, depicted in Figure 12 and described below.

] Excel to csv tool - (m] X

Begin conversion | |4 Convert dabases

Paths

Excel files Excel input files path | | ]
Csv files I; Csv output files path | | ]

Figure 12: Excel-to-csv tool main window

Begin conversion: After selecting a path from where the Excel files are going to
be loaded, and a path for the csv files to be generated, the automatic conversion can
begin.

Excel files: Path where the Excel files are stored. Please, take into account that every
database file is needed in the path, whether they were modified or not:

¢ Core geometries.xIsx
e Core materials.xlsx
¢ Conductors.xlsx

¢ Conductor materials.xlsx
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Convert to csv

¢ Insulators.xlsx
e Sleeves.xlsx

¢ Connectors.xlsx

Csv files: Path where the csv files are going to be generated.

Once the user clicks on “Convert databases”, if everything is correct, the process
begins and a new csv version of every Excel file is generated. If the new databases are
placed in the folder where SmartNetics is installed they will be automatically loaded at
launch. Otherwise, the user can always load any of them manually inside SmartNetics,
as described in the following section.
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Load a database

When launching SmartNetics, the databases present in the installation folder will be
automatically loaded. If the user wants to reload any of them, it can be done inside
the second dialog (accessed by the lateral menu): “Configuration”, in the first tab:
“Databases”. Inside this screen, for the selected database, an icon is shown at the left
side that allows the user to search for and load a new database, as highlighted in Figure
13.

) smartNetics - o x|
Q:l/& U Configuration
—
Input Data Databases Device parts Models General

Core materials

g{g} Core geometries Contemplated?  Material Bsat(n) alpha (9 beta (9 K (W/(H2Tm~3)  Density (kg/m3)  Initial permeabil... High ampitude ... Characterist

) 01 k2008 0.4 17 32 0.2 4850 2300 mua=0,8=.. Hc=06r=

Confguration 02 Vitroperm S00F 1.1 1779 2.0959 00114337 7350 15000 =0,B=.. Hc=0,Br=

itroperm . . . X mua=0,B=.. Hc=0,

Core materials O3 N27 0.41 1.1892 2.0531 315711 4800 2000 mu_a=3200,.. Hc=0,Br=

04 Na7 0.39 1344 2,409 63104 4850 2200 mua=0,8=.. Hc=0,6r=

E V Os No7 0.41 16668 2.9069 0.436591 4850 2300 mua=0,8=.. Hc=06=

@ Conductors Os *3 0.405 2.01 3.005 00317266 4750 4000 mua=0,B=.. Hc=14037

et 07 390 0.47 1.46 275 5.68992 4800 2300 mu_a=5%0,.. Hc=0,6r=

esign Os 392 0.47 1.195 265 67.9761 4800 1500 my_a =540, .. Hc=0,Br=

Conductor materials | | g 394 0.425 142 2.885 5.27574 4800 2300 mu_a=4851,... Hc=0,6r=

Ow CF139 0.3 1.301 25294 15.0312 4800 2100 mua=0,8=.. Hc=08=

Insulators On cF297 0.41 1.2087 2.237 2.1 4800 2300 mu_a=5750, ... Hc=21,8r:

(B R34 0.39 1.2573 27113 14,1563 4800 2400 mua=0,8=.. Hc=0,6r=

O nano Elesa 123 1.27316 1.34857 1.32505 7350 15000 mua=0,8=.. Hc=06=

Selection Sleeves [BEY) Amorphous Elesa  1.56 1.29495 1.75084 115491 7180 2500 mua=0,B8=.. Hc=08=

O Metglas 1.5 151 174 137733 7180 10000 mua=0,B=.. Hc=0,6r=

O Finemet 123 151 174 0344332 7180 20000 mua=0,8=.. Hc=06r=

Connectors 0w cacc 1.5 1.6017 2213 159644 7254 1000 mua=0,8=.. Hc=08=

OB CACCR 123 1544 2,097 0.702727 7200 1000 mua=0,B8=.. Hc=08=

O Kool Mu 14u 1 1541 1.988 0.69802 5800 14 mua=0,B=.. Hc=0,6r=

Device O Kool Mu 26u 1 1541 1.988 0.767583 5800 % muia=0,8=.. Hc=06r=

O Kool Mu 40u 1 1541 1.988 0815468 5800 %0 mua=0,8=.. Hc=06=

0=z Kool Mu 60u 1 1541 1.988 1.00748 5800 60 mua=0,B8=.. Hc=06=

02 Kool Mu 90u 1 1541 1.988 110349 5800 %0 mua=0,B=.. Hc=0,6r=

024 XFlux 26u 16 1194 2015 63.4412 6900 % mua=0,8=.. Hc=0,6r=

O3 XFlux 40u 16 1194 2015 101,504 6900 %0 mua=0,8=.. Hc=08=

O XFlux 60u 16 1194 2015 114.195 6900 60 mua=0,B8=.. Hc=06=
B
Save | | Load
@ O
F1Help| | About

Figure 13: Database load button

Once the user loads a new database, it will overwrite the previous one, including
the modifications and new items created. The new core material database, with the
new entry (added in the first example of this tutorial) displayed at the bottom of the
list, is shown in Figure 14.
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_d

(P) SmartNetics - O X

N I ‘ﬂ Configuration

| B |
Input Data Datzbases Device parts Models General
Core materials |
{§} Core geometries Contemplated? Material Bsat(T) alpha () beta (3 Kc (W/(HzTm*~3))  Density (kg/m3)  Initial permeabi... High ampiitude ... ~ Characteristi
(WY k2008 0.4 17 3.2 0.22 4850 2300 mu_a=0,8 Hc=0,Br =
Configuration
D 2 Vitroperm S00F 121 1773 2.0959 0.0114337 7350 15000
Os N7 041 11892 20531 315711 4800 2000
04 Ng7 039 1344 24096 6.3104 4550 2200
E Z : D 5 NS7 0.41 1.6668 2.9069 0.436591 4850 2300
Q D & 3F3 0.405 201 3.005 0.0317266 4750 4000
az 3c0 0.47 146 275 5.58992 4800 2300
Design Os 392 0.47 1195 265 67,9761 4500 1500
onductor materials - 9 3C94 0.425 142 2,885 5.27574 4300 2300
D 10 CF139 0.39 1.301 2.5294 15.0312 4300 2100
Ou cF2e7 041 1.2087 2237 20148 4800 2300
O PRA4 033 1.2573 27113 14,1563 4500 2400
D 13 nano Elesa 123 127316 1.34857 1.32505 7350 15000
Selection 04 Amorphous Elesa  1.56 1.29435 1.75084 11.5491 7180 2500
O 1s Metglas 156 151 174 137733 7180 10000
O Finemet 123 151 174 0.344332 7180 20000
D 17 CAcC 1.58 16017 2213 1.59644 7254 1000
D 18 CACCNR 123 1.544 2.0978 0.702727 7200 1000
01 Kool Mu 14u 1 1541 1.988 0.69802 5800 14
Device O Kool Mu 26u 1 1541 1,988 0.767533 5800 ]
D 21 Kool Mu 40u 1 1.541 1.988 0.815468 5800 40
D 2 Kool Mu 60u 1 1.541 1.988 1.00748 5800 60
Oz Kool Mu 90u 1 1541 1.988 110349 5800 s0
024 XFiux 26U 16 1194 2015 63.4412 6500 ]
D 25 XFiux 40U 16 1194 2015 101.504 6900 40
D 26 XFhux 60u 16 1.194 2015 114.185 6900 60
[ g ARLOL 0.425 142 2885 5.27574 4800 1000

Figure 14: Loaded core material database

After the new database is loaded, the user can begin the design procedure to find
every parameter combination that meets the imposed requirements.
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Conclusion

In a future release of SmartNetics, a way to edit the databases inside the application
will be provided. In the meantime, two alternatives have been presented here to edit
any item or to add new ones.

Editing the csv files directly is a more straightforward approach but may be harder,
while editing the Excel file eases the modification of complex cells but require an addi-
tional file conversion step.

The user can use any of them but is highly encouraged to be careful when editing,
since the format of every database has to be kept as is.

Notice that, for convenience, in this tutorial the new database entries have always
been placed at the bottom, but the user is free to move them to wherever it best suits
their needs.
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