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CE Marking

With the formation of the single European market,
standardization was required to remove technical barrier
trade.

New Approach Directives were introduced to remove the:
barriers to trade

20 regulations and directives:
LVD - Low Voltage Directive 2014/35/EU
EMC - Electromagnetic Compatibility 2014/30/EU
R.E.D. - Radio Equipped Directive 2014/53/EU
MD - Machinery Directive 2014/90/EU

22012018 | Lorandt Folkel | Public / Confidential | EMC Filtering FED

© All rights reserved by Wiirth Elektronik eiSos GmbH, also in the event of industrial property rights. All rights of disposal such as copying and redistribution rights with us

E—-

WURTH ELEKTRONIK

www.we—online.com




more than you expect
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What is the meaning of EMC ? 8 ==
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What’s all the fuss about EMC?

In Europe, we have a mechanism called CE Marking

It is applicable to any electrical/electronic product

EMC Directive , regulation to ensure that intentional RF
transmission signals are not interfered with

Ensures that Electrical/Electronic devices continue to operate as
intended in a Electro Magnetic Environment

Failure to comply with the law can be an offence, either
criminal, civil or both
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What is the meaning of the CE logo ? =
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Shenzhen OMT Technology Co., LTD
No.2908, East Building, Yihai Plaza, Chuangye Road, Nanshan

\u mT) District, Shenzhen, Guangdong, P.R. China (518000)

EC Declaration of Conformity

Declaration No
| Applicant 2 Co., LTD
| | Park, North of Wuhe Av.,
P.R. China
Manufacturer 3 Co., LTD
| Park, North of Wuhe Av.,
P.R. China,
Description of : Media Converter
Equipment
Model Name
Trade Name
Report No.
Issued Date o May. 9, 2008
Test : EN 55022: 2006
Standards EN 55024: 1998+A1: 2001+A2: 2003

The EUT described above has been tested by us with the listed standards and found in
compliance with the council EMC directive 2004/108/EC. It is possible to use CE marking to
demonstrate the compliance with this EMC directive.

ce

Lab- Director / Cabin
Date: May. 9, 2008

The results in this report are applicable only to the equipment tested. This report shall not be re-produced except
in full without the written approval of Shenzhen OMT Technology Co.. LTD.
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Other International EMC approval marks W=
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=  Voluntary Control Council for

Interference V@I

=  Australian Communications and
Media Authority
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Conducted Emission

= Conducted emission over wideband

= Caused by ripple current at input lines (common mode - / differential mode noise)

= EMC requirements for ,,Conducted Emission®according ETSI, CEN, CENELEC

= E.g.: EN 55013:2017-03 (Sound & TV broadcast receivers and associated equipment)

66 - 56dBuV @ 150<KHz<500KHz (QP) Peel BV
56 - 46dBuV @ 150<KHz<500KHz (Av) RNy
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56dBuV @ 0,5<MHz<5 (QP)
46dBUV @ 0,5<MHz<5 (Av)

50 H-Loy TR

40 He-d-popd- bR

60dBuV @ 5<MHz<30 (QP) 2
50dBpV @ 5<MHz<30 (Av) e

Freguenz [Hz]
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Radiated Emission
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= Radiated emission over wideband
= Caused by:

— Power traces on PCB

— Power choke of DC/DC converter
= EMC requirements for ,Radiated Emission“according ETSI, CEN, CENELEC

Level (4By:¥/im]
= EN 61000-6-3: 2011-09 (Home & Commercial)
30dB @ 30MHz~230MHz pV/m <
37dB @ 230MHz~1GHz pVv/m N—— ||
| oo
—— MA |

=  EN 61000-6-4: 2011-09 (only Industrial) " 1 1
40dB @ 30MHz~230MHz pV/m
47dB @ 230MHz~1GHz pVv/M ) \ |
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Design phase for EMC “lale—-
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Economical point of view:

Depends on you when will start to design EMC conform

Cost A

| e SEEEE P EEEEE T
I

— [ - - -
EMcC j P
— '_ _eSLgn_m _considered
: : ’+me
Development Prototyping Production !
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EMC - Basic Test e

| Electromagnetic Compatibility |

Y Y

| Emission | | Immunity |
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What causes EMI in a product? “WE—-
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= Clock frequencies. E.g Crystal 25MHz,
CPU 2.6GHz

1 S I N I I O B

= Datarates. E.g USB 2.0 480Mbps,
SATA 11 300Mbps

= DC/DC convertors and Switch mode power
supplies (SMPS) E.g 135kHz, 2MHz

wvi Vo), Vo(t)

NS
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WURTH ELEKTRONIK

Magnetic and Material Basics
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The magnetic field — SRR

Each electric powered wire generates an

electro magnetic field Field model

current |

Magnetic field H
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Magnetic field- Magnetic field strength

Straight wire

Toroidal core

41
9

L

™
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The magnetic field strength is
dependent from:

* No. of turns
e current
* dimension

* and

NOT FROM MATERIAL

www.we—online.col
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Magnetic field- Magnetic field strength ===
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The magnetic field s ==
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Induction in air:
B=/44-H

linear function, because pr = 1 => constant!

material-
frequency-

The relative permeability is a: temperature- -dependent parameter
current-

| . pressure-
22012018 | Lorandt Folkel | Public / Confidential | EMC Filtering FED

© All rights reserve d by Wiirth Elektronik eiSos GmbH, also in the event of industrial property rights. All rights of disposal such as copying and redistribution rights with us www.we—online.com



Permeability — Core material parameter R ==

Temperature influnce

WURTH ELEKTRONIK

- The magnetization depends from the temperature

_ Alignment of elementary
T 4 —~- therm. movement A5 Alignment V|~ magnets
M A @
1000 ----- LR S R U S O S S S S Ferromagnetic change to
; | ; ; i ; : ; ; ; ; Paramagnetic
770 e S S W N NS M
+15 OA) ! 1 1 ! 1 1 1 1 1 1
20 9,670 et R O |
0540 500 i St AN N I B (SRR SR U (I d L Curie-temperature
----- T
— T~ T
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Permeability — complex permeability WE—-
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Core material-Parameter
Replacement circuit
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Z
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Core materials - Inductors (Energy storage) “le—-
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Which switching frequency do you use?

100%0

90%

80%0

70%0

60%

50%0

40%

Impedance Z / %

30%

20%0 R

\. \
o, \
\

0% Frequency f/IMHz
0,01 0.1 1 10 100 1000
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Core materials- Chokes (filtering)

Noise frequency range must be known

100%0

90%

80%

70%

60%0

50%0

40%

Impedance Z / %

30%

20%

10%0
-— '—T "”

0% -

0,01 0,1 1 10
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Core Losses “—-
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e.g. electrical energy transformed into = thermal energy

Electro Magnetic energy cannot disappear, it will be just transformed into other energy form
->energy conservation law

the core losses from ferrite transform the noise energy into heat
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WURTH ELEKTRONIK

Transmission Modes & Filter Topologies
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EMC - Coupling =

- Primary procedure

...to aim at source a low noise
- Secondary procedure

... eliminate the noise thru interrupting the coupling way
- Tertiary procedure

... increase the noise immunity at load

Noise source — Load
L
N Coupling way
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Insertion loss — Mathematical Definition 8 /==

Z, |
U, C) U, U,l |4s

Source Coupling way Load

« System attenuation
L, +Z-+ 71,

A=20-log
L, +7Z,
* Impedance A

_ 20 i
/=10 '(ZA"'ZB) _(ZA+ZB) In (Q2)
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Insertion loss - Definition WE—
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Eqgivalent circuit:

Source

-"g‘- “-‘ RP Ir-:} é
LC—FiIter | Load
 Practical values for source and load impedances:

- Ground planes <1...20Q

—> Vcc distribution 10...20Q

- Video- /Clock- /Data line 50...90 Q
- long data lines 90 ...>150 Q

22012018 | Lorandt Folkel | Public / Confidential | EMC Filtering FED
© All rights reserved by Wiirth Elektronik eiSos GmbH, also in the event of industrial property rights. All rights of disposal such as copying and redistribution rights with us www.we—online.com



Check the results in the EMC lab

- Measuring the emission and compare with the solution

Level [dBuV/m]

60

E—-

5u

40 I I I 1

20 . I A— ll N

20 V

10

30M 40M 50M 70M 100M 200M 300M 400M

Frequency [Hz]
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Insertion loss —recommended filter topology

Source Impedance

low

high

high or
unknown

low

low or
unknown

@5
N
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Load Impedance

high

high

high or
unknown

low

low or
unknown

opying and redistribution
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- small C = higher SRF

Choose ferrite bead or
inductors L which

= build no resonance with C
= broadband filter

Pay attention to:

SRF of used components

rights with us
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SHIELD VS. UNSHIELD

22012018 | Lorandt Folkel | Public / Confidential | EMC Filtering FED

© All rights reserved by Wiirth Elektronik eiSos GmbH, also in the event of industrial property rights. All rights of disposal such as copying and redistribution rights with us. www.we—online.com



33

Magnetic field leakage “WE—

WURTH ELEKTRONIK

O 0

Shielded viclded
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Radiation by inductor “le—-
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. Spektrum 1 - Inductor @ ZMHz Clock {1.000,000 kHz - 30.000,000 kHz)
WE - PD2 unshielded

REBw : 100 kH=z Center @ 15,500,000 kHz Sampletime @ 50 ms Z.015,099 kH=z

1OIJ.H ZMHZ CIOCk 1A Span 29,000,000 kHz Atkenuakor @ -1 dB &0,00 dEm

Bl AW N

WE - PD shielded
10uH, 2MHz Clock, 1A

3,900,000 6.500,000 9,700,000 12,600,000 15.500,000 15,400,000 Z1.300,000 24,200,000 27,100,000

19dBm difference

go Dusseldorf 2016

th us



Magnetic leakage

unshielded
3 T — e T oy

shielded vs. unshielded

'_s~hielded

[ |
‘ |

76 :
0Hz 200000 kHz 400000 kHz 600.000 kHz 800000 kHz 1.000 MHz 200.000 kHz 400 000 kHz
Channel : 2 Window Type : Blackman Window Size : 8192 Channel - 2
Cursor Infoemation : Cursor off Cursor Information . Cursoe off
Hamnonic Infomabon Harmonic information
Tst: 286,750 kHz -26 656 dB 2nd: 573250 kHz -33847 dB 1st- 286,500 kHz 46977 dB
3id . 860000 kHz 51847 B 4h -~ 3rd - 859.750 kHz -56.160 dB

—
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Ll

£00.000 kHz 1.000 M-

Window Size : 8192

2nd : 573000 kHz 52705 dB
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Magnetic Fields — Conducted Emission Measurement 8 ===

Power supply V 1.0

100

, L2 ) —>
S — .
u? 150 ,H {—L:—‘(‘::‘:“P
ojm
\ x 220ueegk | c4
_ I .. R : : J ollS Ti1een
150k 300k 400k 600k 1M 2M 3M  4M 5M
-
[Hz]

z

GND

Buck Converter ST L4960/2.5A/fs 85-115KHz
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Magnetic Fields — Conducted Emission Measurement 8 ===

Power supply V1.1

[dBuV]
FOO oromeemirmsginer g

80

66 Lo

40

P

-10

150k 300k 400k 600k RtV
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Boost converter Bad Example

Bad Example:

—Standard Alu—Electrolyte Cap Input/0Output >ESR
—Power Inductor is not shielded

-Bad Layocut with large Current Loops

-Power and Analog GND not separated

—~MNo MOSFET Gate Resistor

—No Imnput&Output Filter

—-Feedback Trace bad rocuting

- RS R4 U1r11 5U/4,5A
%l I 2(
188k 188k *’r'l - €k
R1@ - GND 6911@817128e
— =3 € WE_TBL1B1
188R _ QB
o L %=
2] - [a% o s e €5
o 1c1 ells [ [ R L&
2n2 LM3481 T L SRS o
. RS L8, . o 5, . < o7 GND
=
A = 1 e . AN EEulE 01 Uout 12U / =
47n 2 uLuo 4 2551 . - > fCKZ
3 - vce = D UBPANBB-M3
oo 4,7UF /25U G n—}”i | c2 GND 691101716082
21 — 4 | 5 oe L= T IPDEe7SNe3L p— . WE_TBL121
Zl B J : - - =
- 1k R3 S Logic Level o ¢
= Fasso <] — 3AU/BAAAF M0 Am 9 o=
x| o s 33k w45 e
=4 86 ko] AGMND O pgND2 tsw 530kHzZ . é Lt ‘j‘:’é
Critical T~ Tug
= GND Loop
g
GND
GND GND GND GND

A Boost Converter is critical at the Output!!
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Boost converter Bad Example W=
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Feedback
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Boost converter Bad Example no filter

p
Receiver ]
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(=)

RBW (CISPR) 120 kHz ™MT
Input DC & Att 10 dB  Preamp

Level dBuvV

Average 5.65 (M

100 ms
OFF Step LIMN

Frgquency

[100.0000000 MHz

Scan O1Pk Clrw@2aw Clew

Limit Check; ¢ 1 MH=

| FAIL

V10 MHz

ing 55022-AV |
=0 dhﬂ'ﬁ 5502Z-QP |

ST AV
L M\ \m

70 By ——————— F
|
|

.I-H ] ¥ ":IHI' |- NLT I i\ H
- ; AT A AU I :
55022 AV___L; E Eﬁ\” L I [ hfh ”“Rq ||“ | |

T

MI'

i

SDdETM"I - —Hr -
H H T

40 dBpy

30 dB v

20 dB v

10 dBpss

0 dBpw

L . TH
Stop 100.0 MH=

Start 150.0 kH=z
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Boost converter Bad Example with filter —lf+
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[ Receiver ] |:%-1|

RBW (CISPR) 120 kHz ™MT 100 ms
Input DC & Att 10 dB  Preamp OFF  Step LIM
Level dBpvV | ~ Frequency  [(100.0000000 MHz/

Average 18.3 1 [

Scan O1Pk Clrw@2hv Clrw

L|m|t Check . P00 1 MHz PASS : : . 0 10 MHz
ine 55022-Av 0 1 1 1 PASS o
20 dh e
fhe 5&022 :QP A PASS :
70 dBl.N :
Ss025-0p :
60 dBpv— = ;

40 dl_au\.-'

20 de.uv

" nlﬁﬁ ;1 J‘
| JUWWW

Stal‘t 150. EI kHZ Stl:lp 1EIEI 0 MHz

ot < i

22.01.2018 | Lorandt Folkel | Public / Confidential | EMC Filtering FED

© All rights reserved by Wiirth Elektronik eiSos GmbH, also in the event of industrial property rights. All rights of disposal such as copying and redistribution rights with us www.we—online.com



|_more than you expect |

Boost converter Good Example

42

——O—
——
T —
WURTH ELEKTRONIK

WE—

Good Example:

—Low ESR Input Caps
-l ow FSR Output Caps
Imputd&Output Milter
Low Impedance Layout
—Small Current Loops

—Fully shielded Pouver Inductor ) 7445:7335@1 Jim BU/4,5A
GNDA RS R4 —Si1gnal GNDA 1s separated and quiet
| S 4.\.&)&3&/ 2 jz'c K1
1808k 180k _
2cs Eoc2 1.w5 SLGHT : = WE_TBLZG1
—SLOHT Tl@uF/25U - =
= A =R i ha' <911@lr12ea2
1@on . Ska oL
s S g GNO
b I a1R5
Ic1 ~=E S o« D Zue
M348l - 23k TS Uout 12U /7 2A
GNDB . AT A éND GND
ISCN UIN -
| & D1 L4
uLUO o == ; ; — 2¢kz
comp wee = D UBPANGB-M3 PA4E12E115E e
4,70k S200 Rz G |'_ M1 ol Cc4+ FLC1 MELES ol s St 40112171e0az
re oR — I IPDB75NB3L - SMBNC X5
. R3 1R7 S | oqic Lovel TR TEos “ B
é‘ Fa/sn 1 AU D8R A Chm Q':% :l %“ Q:%
o [ I
AGND s PSND2 7 few £CEkHZ L LEEE gll $§§ égi
S - Critical oo ® 20k Sy
= &5 N aild= Loop e
o) N|h_ XxXT o
a| C DE
! ™~
< . > .
= 1
= GND
A Boost Converter is critical at the Output!
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Boost converter Good Example EIW{H_E“&

Freedback

2

00000000

| % 00000000 |°
1 2
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Boost converter Good Example

W=

WURTH EI.EK'I'RON IK

P
Receiver ] Imv I
RBW (CISPR) 120 kHz MT 100 ms
Input DC & Att 10 d& Preamp COFF Step LIN

Level dBpv Frequency (100.0000000 MHz/

1] 20

Average 21.71 [T |

Scan @1Pk Clrw@2aw Clrw

lelt Check L0 1 MHz PASS . . L0 10 MHz

ing 55022-Av | 1 1 1 PASS
80 dh#ﬁmuzz QP T PASS

70 dE.|_|‘-.-f

Ss0z2-0p
60 diBLv h"“‘\-

55022—.-‘1\‘-.-"

50 dE.uv E‘““H

40 dE.u‘-.-'

30 dBpns
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P
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Start 150.0 kH=z

Stop 100.0 MHz
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WURTH ELEKTRONIK

EXAMPLES FOR BAD DESIGN
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Example for Bad Design

Un insolated DC/DC converter

46

E—-

WURTH ELEKTRONIK
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No input filter
Bad Layout
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Example for Bad Design =

WURTH ELEKTRONIK

[ issi : Pegel [dBuV/
= High emissions for radiated egel [dBuv/m]

= Limits over shooted
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Example for Bad Design s ===

= No input filter
=  Simple 2 layer
= Wrong position for output capacity

= Bad Ground routing
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DESIGN TOOLS
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REDEXPERT

WWW.We—onIine.com/redexpert

Buck Converter

PARAMETERS

E::lngIE x|ir 0 A

WE-TPC

Order Co =]

e s
40 % 2.00A

744071056

# Start VWirth Elektronik Group  Sign in

WURTH ELEKTRONIK

[# English =

= lwew Bln  lw sl aluw s

u
macwes REDEXPERT”

100 items

R Single 5.60 pH 20.0 mQ 4.00 A 8043 8.0 mm 8.0 mm
WE-TPC <> 7440650068 G Single 6.80 uH 25.0 mQ 4.20A 3.60A 1028 10 mm 10 mm
o WE-TPC < 7440650082 G Single 8.20uH 28.5 m0 3.80A 280A 1028 10 mm 10 mm
- WE-TPC < 7440660062 G Single 6.20 yH 16.5 mQ 4304 450A 1038 10 mm 10 mm
Input WE-SPC < 74408843068 R Single 6.80 uH 51.0 mQ 200A 270A 4838 4.8 mm 4.8 mm
Vinmin 10V Vinnom 12V Vinmax 15V < 0} r
Output
74438356056 744071056 Share
Vout ot 2 A WE-MAPI - Single WE-TPC - Single i _
5.80 pH - 88.0 MmO 5.80 pH - 20.0 mQ S FER e e
— 280A-460A 400 A-4.00 A P
fsw 500 kHz il
Al 40 % & 100 1
80 4
s =
= @
= = eg
= x
g @
52 2
£ =
3 2 a0
3 1
= E
2 =
. 20
o o
o 1 2 3 a s e 7 o 2 3 4 5 e
Current (A) Current (A)
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Simulation - WEBENCH

-

w(um-l ELEKTRONIK

» http://www.we-online.de/web/de/electronic components/toolbox pbs/webench.php

WURTH ELEKTRONIK

¢ [® |5 o |

New

Solutions Visualizer Assistant

RECOMMENDED PARTS

| H4E5 | @fkrhsr | 3@ | ¥ 0] | Pyccknii 2wk | Portugués | Deutsch

Welcom

. . ™  WEBENCH® Op o S S S
Try WEBENCH Visualizer LM3102 LM25576 LM22670-ADJ
Compare all designs in seconds Lowest .
. g BOM Cost @ Open Design
= . L
E = (Size) = ' 1
E (siz=) = Total BOM Cost Smalles Highest Design Note High Efficiency Design Note  Fast Transient R... Design Note | Adjustable for V...
E - Footprint Efficiency Topology Buck Topology Buck Topology Buck
£" ) E Footprint (mm2) 340 Footprint (mm2) 278 Footprint (mm2) 348
£ - N Efficiency (%) 87% Efficiency (%) 85% Efficiency (%) 83%
- = = . = e— # Frequency (kHz) 318 Frequency (kHz) 361 Frequency (kHz) 388
\_ Efficiency Yy, BOM Cost $4.59 BOM Cost $5.69 BOM Cost $4.51
Switcher Solutions
Switcher Solutions: (146 found) || Show All Columns [ | Show Alternate Topologies [ | Show Only Modules
Part Create VWEBENCH® Tools Topology | Efficiency | Footprint Frequency | Vioutp-p Cross Freq | Phase BOM Cost | BOM Count | lout Max Design Considerations
(%) {mm2}) {kHz) {m\}) {kHz) Margin (A)
(deq)
LM3151-3.3 Buck 9% 524 245 6.0 HA HA $5.15 10 12.00 SIMPLE SWITCHER(r) Controller
LM43602 Buck 89% 326 350 1.90 14 75 $4.17 13 2.00 SIMPLE SWITCHER Buck Regulator
LM3150 Buck 3% 443 255 5.52 HA HA $5.59 15 15.00 SIMPLE SWITCHER(r) Controller
TPS54339 Buck 88% 285 646 4.69 HA HA §2.83 12 3.00 Wide Vin Buck Converter with EcoMode
TPS54239E Buck 88% 285 646 472 HA HA $2.73 12 2.00 Viide Vin Buck Converter with EcolMode
TPS54335A Buck 8% 240 270 1.66 16 59 $3.43 13 .00 28V, 3A, Lov.f lg, Synchronous, monolithic buck
converter with Eco-mode
LM43603 Buck 89% 230 350 3.34 12 74 $5.53 13 3.00 SIMPLE SWITCHER Buck Regulator
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Simulation — LTSpice IV

o http://www.linear.com/designtools/software/#LTspice

1 ISNLJ S| =]
fle Edt Herarchy View Smuate Iools Window Help |
= = 5 3 NN Guit and Edit Database OF.
| P H 520 &0 e R E AR mE M D& L0 k3 DD D e ep
; List All Industors in Database | Cancel |
A FeiiteBead 2() [d2 FerteBead 2 |
LAl | Mg I ipkps) | Reerf@) (=]
68 WohElekionk 744029006 WE TPC D650 e
100 wuthElekionk  744029100WE-TPC 0,500 03590
12 WuithEleklonk 744030000 WETRC  1.100 0.088
22 WunhElekionk 744030002 WE- TPC 0800 0136
33 WuthElektonk 744030003 WE-TPC 0,720 0180
47 WuthEleklronk 744030004 WE-TPC 0,500 0230
68 wuthElektonk 744030006 WE-TPC  0.430 0230
100 wunhElekuonk  744030100WE-TPC 0,350 0610
220 wumhElekvonk  744030220WE-TPC 0,250 1150
15 WumhElekionk 744031000 WE-TPC 1550 0035
25 WuhElekonk 744031002 WE-TPC  1.250 0045
36 WuthElekionk 744031003 WETRC  1.100 0,065
a7 PAADFIO0 WE-TFC 0,900 0.085
68 744031006 WE-TPC 0,750 0125
100 Z44031100WE-TPC 0,560 0165
W00 wWuthElekionk 744031100 WETPC 0180 2050
150 WuthElekionk  7A4031150WE TPC 0,450 0230
360V 220 WuithElokionk  744D31220WE-TFC 0,360 0360
330 WuthElektonk 744031330 WE-TPC 0,320 D545
470 WuthElekvonk 744031470 WE-TPC 0,250 0.600
10 744042001 WE-TPC 2,600 0.020
i FAADAZ00T BWE-TPL 2,400 0.050
2 7440420027 WE-TPE 2 200 0050
E] 744042003 WE-TPC 1,800 0050
3 7440420039 WE-TPL 1700 0.050
a PAADAZONAWE TPC 1650 0.070
5 7AADAZ005 WE-TFC 1,350 0080
DV [ 744042006 WE-TPC 1,250 0,080
10MH = a 744042000 WE-TPC 1,700 0100
Siraaala 100 2100 WE-TPC 1100 0130
B Companent AttribOEGIECA 1000 744042100 WE-TFC 0,300 1470
120 2120 0350 0150
Al 150 744042150 WE-TPC 0,750 0190
180 wuthElekionk  744042180WE-TPC  0.700 0270
220 WuthElekionk  7AADZ220WE-TPC  0.600 0280
12 2800 nms
18 2.450 0020
22 2350 0.027
. 27 1,950 0.026
SpiceModel isible: 33 1800 003
33 1650 0050
DC {Id - yTrD Taie vl & 6o 0o%
{ldc} P : S5 WiNNEMoml  7amsmOsweTRc 10 nos
74279252 Insttlame ut * 68 WulhElekionk 244043008 WE-TPC 1260 0080
AC 1 SRl odal Gl g 82 Wurth Elekionik 744043008 WE-TFC 1 050 0080
Value 100 WuthElekionk 744043100 WE-TPC  1.000 0095
_ 1 yeiue2 1000 WuthElekionk 744043100 WE-TPC 0,290 0550
SpiasLina 120 wuthElekuonk 744043120 WE-T 0350 000
e = Spiceline2 150 wumhElekionk  744043150WE-TPC 0,750 0120
180 wumhElekonk  744043180WE-TPC 0,700 0150
220 wuhElekionk 744043220 WE-TPC  0.700 0160
-ac dec 401 10Meg 1.8G 00 WinHdvew  JasmnmWElrc Gom oo
Cancel | 330 wuith Elskironik 704043330 WE-TPC  0.660 0183
_Step param Idc 03 .5 Z 470 WuthElekionk  7A4043170WE TFC 0600 018
BED  WuthElektionk 744043680 WE-TFC 0,400 0310
12 WuthElekionk 7440520012 WE-TFC 3,500 0.020
A A A A 18 wuhElektonk 7440520008 WE-TRC 3,000 0.050
This example schematic is supplied for informational/educational purposes only. 25 WuihElekionk  P44052002WETPC 2700 0.040
30 woehElskwonk  744052003WE-TPC 2400 0040
39 wumthElekionk 7440520039 WE-TPC 2100 wso g

Editing comporenti U1
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Trilogies “—-

WURTH ELEKTRONIK

==

O @Y TRILOGY

OF MAGNETICS OF CONNECTORS

a0
CTURE

iy STR oouLE
,.,.ev'.::‘;, A pOWER ¥
HANDL!

*1. LTspice Book
- How to use and build spice models
. 2. Trilogy of Magnetics
-> Design Guide for EMI Filter Design, SMPS & RF Circuits
. 3. Trilogy of Connectors
-> Basic Principles and Connector Design Explanations
* 4. ABC of Power Modules
- Functionality, Structure and Handling of a Power Module
5. ABC of Capacitors
—>Basic principles, characteristics and capacitor types
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If you still have questions?

Don'’t give up !
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Globally available. Locally present! B ==

WURTH ELEKTRONIK

Headquarter in Germany

Distrelec MOUS
]  P|ELEcCTRONICS

¢ Tt
> \ | \ N

§ = L AR

s A \ LS -

RS
1

el A — e )

@ Own offices

. | Y
B Distribution v g
® [Factories
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WURTH ELEKTRONIK

You can reach us:
+49 7942-945-0
+49 7942-945-5000
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Technical support needed? S/ ===

Ask our design engineer Lorandt Folkel WURTH ELEKTRONIK

Follow me on ...

Twitter.com/asklLorandt

=
=

we-online.com/youtube

g
=
®

Lorandt Folkel

linkedin.com/in/lorandtfoelkel Design Engineer
at heart

we-online.com/asklLorandt

or contact me directly:
askLorandt@we-online.com
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