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MXI High Performance & Low Losses Multi-Gap Toroidal Inductors

Features

e Forresonant inductors and input/output chokes

e Nominal inductance from 10 pH to 250 pH

e Nominal current from 9 to 65 A

e Low loss designs, suitable for high frequency ripple current
applications [i.e. resonant converters and interleaved PFCs)

e Multigap ferrite core design minimizing fringing losses

e High performance litz wire winding, minimizing Rac

e Flat inductance vs current performance

e Design adaptability: Rac and core loss vs frequency definition

e Working voltage up to 1000 Vpeak maximum

e Typical frequency ranges from 50 to 250 kHz

e Operating temperature: -40°C to 125°C
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PRAX Nominal Rating Rating Current Dimensions
Part Number Inductance (Irms) (Ipeaid (Ipeai) (0D x ID x H)
MXI-01020 10 14 20 58 10.7 36.0 x 2.5 x 46.0
MXI-01030 10 21 30 75 6.5 58.0 x 10.0 x 29.0
MXI-01050 10 35 50 175 3.5 70.0x16.0 x 49.0
MXI-01063 10 45 63 210 2.6 87.0x20.0 x51.0
MXI-02013 20 9 13 45 32.2 35.5x3.0x45.5
MXI-02030 20 21 30 100 11.3 58.0 x 10.0 x 56.0
MXI-02045 20 32 45 140 5.5 86.5x19.5 x50.5
MXI-02065 20 46 65 260 3.1 111.0 x 29.0 x 80.0
MXI-05009 50 6.4 9 24 62.7 35.0x3.0x45.0
MXI-05023 50 16 23 75 20.6 70.0 x 16.0 x 49.0
MXI1-05038 50 27 38 145 13.9 86.0x25.0x87.0
MXI-03055 30 39 55 210 4.0 110.0 x 30.0 x 79.0
MXI-10010 100 7 10 33 96.0 55.0 x 13.0 x 35.0
MXI-10024 100 17 24 85 26.0 86.5x19.5 x 69.5
MXI1-20011 200 8 1 37 139.2 68.0x18.0 x 47.0
MXI-20020 200 16 20 70 29.5 109.0 x 28.0 x 78.0
MXI-25010 250 7 10 33 156.0 68.0 x 18.0 x 47.0
MXI1-25017 250 12 17 60 46.4 108.5 x 28.5x 77.5
I ————————————
Notes
1- Electrical specifications at 25°C.

2-  Current rating based on 60°C temperature rise [no cooling).

3-  Operating temperature includes component self-heating.

4-  Inductance measured at 150kHz/100mVac.

5-  Simulations using a pure sinusocidal waveform.

6-  Core losses calculated using core supplier simulation parameters.

7-  Temperature rise graph simulated based on natural convection at 25°C ambient.

8-  Losses calculated considering AC effects on wires as proximity and skin effect [based on Dowell’s formula).
9-  Design considering minimization of fringing effects but not included in losses definition.

10- Customized values are available under request. Contact PRAX (www.prax-power.com)] for further information.
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High Performance & Low Losses Multi-Gap Toroidal Inductors

Maximum external

Typical internal

PartPNRjr);ber diameter (0D) diameter (ID] Maximum height (H) Output length (L)
] 07 10
MX1-01020 36.0 2.5 46.0 100
MXI-01030 58.0 10.0 29.0 100
MXI-01050 70.0 16.0 49.0 100
MXI-01063 87.0 20.0 51.0 100
MXI1-02013 35.5 3.0 45.5 100
MXI-02030 58.0 10.0 56.0 100
MXI-02045 86.5 19.5 50.5 100
MXI-02065 111.0 29.0 80.0 200
MXI1-05009 35.0 3.0 45.0 100
MXI-05023 70.0 16.0 49.0 100
MXI1-05038 86.0 25.0 87.0 200
MXI-03055 110.0 30.0 79.0 200
MXI-10010 55.0 13.0 35.0 100
MXI-10024 86.5 19.5 69.5 200
MXI-20011 63.0 18.0 47.0 100
MXI-20020 109.0 28.0 78.0 200
MXI-25010 68.0 18.0 47.0 100
MXI1-25017 108.5 28.5 77.5 200
® . Notes
a
1 1- Output lead length from top side of windings until end of
output.
2-  Tinning lengthis 10 £ 1T mm.
3-  Output length including tinning length.
T 4-  Flexible outputs.
5-  Ring or other terminals available upon request.
6-  All outputs are sleeved.
LATERAL VIEW
Part Number A )
PRAX / Date Code
B
Revised: 10/06/2022
Specifications are subjected to change without notice. Contact PRAX or visit our website in www.prax-power.com . Simulations are based on theorical ions which must be validated in final application.
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MXI-01020

140 - 124
130 11
120 1| 10
1o 9
2}
100 . R N RN R RN F T i
g / g ®
Q %0 2 4
£ 80 / 8
g § °
x 70 7 B s
)] 3
£ 60 k!
2 = / -
= / 3
30 2
20 !
10 e 0
10 100 1000 10 20 30 40 50 60 70 80 90
Frequency (kHz) Peak Current (Apeak)
BEEE 0
1000 130
—— 50 kHz 120
——— 100 kHz
= ——— 150 kHz 110
% 100 4 — 200 kHz o 100
= ——— 300 kHz < g
e —— 400 kHz 3 50
Q ——— 500 kHz s
@ 2 70
3 10 5
- ©
o 3 60
3 E 50
o 40
1 30
20
10
0,1 | | | | Lo 0 )
10 100 1 /2 3 4 5 6 7 8 9 10 11 12 13 14
Peak Current (Apeak) Total Losses (Wats)
240 / 129
220 [ "
200 10 S
» 180 / 9
£ ~ 8
6 160 33:
/ = 7
% 140 8
© c 6
& 120 7 s
@ 100 / S s
= °
2 80 / £
- 3
40 2
20 1
0 J 0
10 100 1000 10 100
Frequency (kHz) Peak Current (Apeak)
1000 150 -
— 50 kHz 140
100 kHz 130
———150 kHz 120
g " 5
= e iz [¢]
‘gﬂ 400 kHz. < 100
e —— 500 kHz 2 0
2 5 8
@ 10 e
o 2 70
©
g o} 60
Q
O £ 50
1 2w
30
20
10
0,1 1 0 d
10 100 0 2 4 6 8 10 12 14 16 18 20 22 24
Peak Current (Apeak) Total Losses (Watts)
Winding Rac and core losses at 100°C
Revised: 10/06/2022
Specifications are subjected to change without notice. Contact PRAX or visit our website in www.prax-power.com . Simulations are based on theorical which must be validated in final application.

Component designed for general electronic equipment. It is not authorized for use in higher safety standard applications like military, automotive, aerospace, etc. ithout a written authorization by Prax.

HEADQUARTERS - Passatge Montserrat Isern 2-4 | 08908 L'Hospitalet de Llobregat | Barcelona - Spain
APAC OPERATIONS - No.20, Zhenyang Road | Qingyang Industrial Park | Jiangyin City 1 | Wuxi, Jiangsu | China WWw.prax-power.com




Prax

MXI High Performance & Low Losses Multi-Gap Toroidal Inductors

MXI-01050
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MXI-02013
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MXI High Performance & Low Losses Multi-Gap Toroidal Inductor
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MXI-05009

60

50

40

30

Inductance (uH)

20

Winding Rac (mOhms)

10 100 1000 1 2 3 4 5 678910 20 30 40
Frequency (kHz) Peak Current (Apeak)
1000 5oomprs 140 -

130
120
110
100
90
80
70
60
50
40
30
20
10

| —— s0kHz

1 ——100kHz|
150 kHz
—200 kHz
300 kHz.
400 kHz
| ——500kHz

100

Core losses (Watts)

N\
I'\

Temperature rise (°C)

0,1

5 10 15 20 25 30 35 40 0 2 4 6 8 10 12 14
Peak Current (Apeak) Total Losses (Watts)

MXI1-05023

60

50

40

30

Inductance (uH)

20

Winding Rac (mOhms)

1
10 100 1000 10 20 30 40 50 60 70 80 90100
Frequency (kHz) Peak Current (Apeak)

Pd 140
—— 50 kHz 130
——— 100 kHz
i 150 kHz 10
——— 200 kHz
——— 300 kHz 100
400 kHz 90
-+ ——500kHz a0

70
60
50
40
30
20
10
0,1 0

10 100 0 5 10 15 20 25 30 35 40 45 50 55

Peak Current (Apeak) Total Losses (Watts)

120

Core losses (Watts)

>
Temperature rise (°C)

Winding Rac and core losses at 100°C

Revised: 10/06/2022

Specifications are subjected to change without notice. Contact PRAX or visit our website in www.prax-power.com . Simulations are based on theorical

which must be validated in final application.
Component designed for general electronic equipment. It is not authorized for use in higher safety standard applications like military, automotive, aerospace, etc... without a written authorization by Prax.

HEADQUARTERS - Passatge Montserrat Isern 2-4 | 08908 L'Hospitalet de Llobregat | Barcelona - Spain
APAC OPERATIONS - No.20, Zhenyang Road | Qingyang Industrial Park | Jiangyin City 1 | Wuxi, Jiangsu | China WWw.prax-power.com




pPrax
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GUIDE FOR LOSSES AND TEMPERATURE RISE SIMULATION

This catalogue and its charts allow loss and temperature rise calculations based on the actual current
waveform of the application.

Copper Loss

e Determine your current waveform and its harmonics

F 3

Current

Frequency

e Using Rac vs frequency chart, get corresponding Rac value for each harmonic
e Calculate Copper Loss using a summation of each loss at each harmonic. Accuracy depends on
number of harmonics used.

COpLoss S Z Inz P Racn
Core Loss

Core loss charts defined in this catalogue are based on general Steinmetz equation under sinusoidal
excitation using constants provided by core manufacturer.

For non-sinusoidal excitation the improved General Steinmetz Equation (iGSE) should be used to get more
accurate core loss calculations.

In waveforms containing DC or low frequency plus a superimposed high frequency ripple current, peak
current in core loss chart is selected considering the high frequency ripple only, Iss in below charts.
v

lss

y o

[ ‘S e |

N ' ‘ *

ls

For example, consider a DC current of 30Amps plus a superimposed ripple current of 20Amps peak-peak
at 200kHz (loc = 30Amps; Iss = 20App; |s = 40Amps).

Peak Current (Apeak] in core losses chart is equal to Iss/2 = 10Amps. Determine inductor core losses by
selecting the 200kHz line with Apeak=10Amps.
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MXI High Performance & Low Losses Multi-Gap Toroidal Inductors

Temperature rise

Once Copper and Core loss are calculated, inductor total loss can be determined by the simple summation
of both losses

Total Losses = Cop, 55 + Core s

Using total losses vs temperature rise chart, inductor temperature in the application can be determined.

Chart is simulated based on natural convection at 25°C ambient, therefore if the application provides
sufficient cooling system [i.e. heatsink or fan) over the inductor, higher losses might be accepted without
incurring in excessive inductor heat.

NOTE

All parameters and charts stated in this catalogue are based on accurate theoretical calculations.
However, actual results might differ from those defined in this catalogue. PRAX strongly recommends
validating product in final application before production.
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HEADQUARTERS - Passatge Montserrat Isern 2-4 | 08908 L'Hospitalet de Llobregat | Barcelona - Spain
APAC OPERATIONS - No.20, Zhenyang Road | Qingyang Industrial Park | Jiangyin City 214401 | Wuxi, Jiangsu | China WWw.prax-power.com




hcyncn seess

Heynen werkt voor vernieuwers

Hierbij een document van Heynen. Deze producten worden door ons
exclusief vertegenwoordigd in de Benelux. Voor een demo of offerte kan
u rechtstreeks contact opnemen met onze account managers.

Heynen travaille pour des innovateurs
Voici un document de Heynen. Nous représentons ces produits
exclusivement pour le Bénélux. N’hésitez surtout pas de demander votre

personne de contacte pour un démo ou une proposition de prix.

Heynen works for Innovators
Here is a document from Heynen. We represent these products exclusively
for the Benelux. Please contact our account managers for a quotation or

demonstration.

Heynen Leistung fiir Neuerer

Anliegend eine Dokumentation von Heynen. Wir haben die exklusive
Vertretung dieser Produkte fiir den Benelux-Raum. Bitte nehmen Sie Kontakt
auf mit unserem Kundenbetreuer, falls Sie ein Angebot oder eine Vorfiihrung

benatigen.

heynen@heynen.com * www.heynen.com e Linkedff§]

Heynen bv P.0. Box 10 NL-6590 AA Gennep De Groote Heeze 11 NL-6598 AV Heijen The Netherlands t +31(0)485 55 09 09 f +31(0)485 55 09 00
Heynen nv Centrum-Zuid 3047 B-3530 Houthalen Belgium t +32 (0)1160 09 09 f +32 (0)11 52 57 77
Heynen GmbH Marburgerstrooss 19 L-9764 Marnach Luxembourg t +352 (0)26 9107 81 f +352 (0)26 91 07 82



