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more than you expect .

Starting Situation W=

WURTH ELEKTRONIK

= Input voltage U,, = 12V 1 1

= Qutput voltage U, , = 5V E o L g

= Load current 1A (ohmic load) iy s L 2T |
= Frequency f,,i., = TMHz Ui o S b £ ‘
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= Monolithic synchronous converter
= Molded power Inductor
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Starting Situation WE=-

WURTH EI.EKTRONIK

= No input filter
= |nput capacitor: WCAP-ASLL 865060343004 => 47uF / 16V => ESR =411mR / ESL = 19nH

(REDEXPERT: http://we-online.com/re/46R2IMfx )

)

I
|

X
X

I_i | WHH%W

-10

30OMH=
Frequency

24.05.2021 3



Starting Situation — Root Cause W=

WURTH ELEKTRONIK
= Symmetrical voltage at the input is:
usup (t) ~ iin (t). Rsup + uin (t) — iin (t) ) Rsup + iC,in (t) ) Req,C + uC,in (t)

= ESR and ESL should be as small as possible
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more than you expect .

What are the possibilities? W=

WURTH ELEKTRONIK

1 Insertion Loss in 50Q/50Q2 - System
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What we have to consider?

WURTH ELEKTRONIK

= Determining suitable components for e.g. a low-pass filter can be a time consuming and largely

empirical process

RIsoI!RLeak

1

"I = 2xTXVLC Q/u ) ﬁ—‘

= Does not consider attenuation @ frequency
= Assumes ideal components
= Which actual component to select?
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REDEXPERT"

= Warth Elektronik online simulation & design tool
= Launched in 2015

= More than 20.000 registered users

= 36 product family modules and growing

= 20 simulation applications and growing

= Very accurate AC loss model for Power Inductors
= NEW application: EMI Filter Designer !

HOME PRODUCTS APPLICATIONS HOWTO ‘ < SHARE

WURTH ELEKTRONIK

EMI Filter Designer

EMC Components Power Products

- Ferrites for PCB Assembly
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Signal & Communications

Capacitors & Resistors

Interfer
TG

Optoelectronics

- Horticulture LEDS

- Visible LEDs




REDEXPERT® EMI Filter Designer WE=
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WURTH ELEKTRONIK

Topology recommendation based
on the impedance, insertion loss &
cutoff frequency

Component recommendation
considering noise source and load
impedance, cut off frequency

Auto-selects from thousands of
parts

Shows insertion loss and
input/output impedance

Non-ideal components simulation




REDEXPERT" EMI Filter Designer WE=:

= eeEr - = Takes out guess work

PARAMETERS SELECTION AND SIMULATION SUMMARY

= Reduces time & costs

EMI Filter Designer for differential mode:
Use this application to design a discrete electronic EMI filter for conducted differential noise, for example from your DC-DC converter, and evaluate the realistic response based

= Low entry and easy to use

Project's Title: Topology:
RECOMMENDED

Title
My EMI Filter project L1

oo e oy = First filter tool from component
Input parameters: o Lﬂ ‘J—G @ LL" manUfaCtUrer

Operating vohzge . Oprating cument Den @ o O L
= Design and simulate 4 component

| s o [l ey [ oo e subsystem circuit from scratch
e T T°T . T°T .,

O e O momewic | O amowrrr = Fast and new architecture

Advanced

O smD components only
[ shielded inductors

[ High temperature (125)

[] shared input capacitor DC/DC converter
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more than you expect .

Insertion Loss
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1.00kHz 10.0kkz

The component selection is based on the ideal component model. The filter details and response charts include parasitics of the real compenent equivalent model. Tip:

value or manually select a component.

If the required attenuation is not achieved, reduce the cutoff frequency, select the next bigger component
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more than you expect .
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Thank You
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