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A Study of an Integrated EMI Filter With Flexible Multilayer Foils.

Academic Year 2014
By Project Advisor

Ms. Kusuma Chimmalee Asst. Prof. Dr. Vuttipon Tarateeraseth
Mr. Kuazhar E-tae
Mr. Jirawat Nakngam

Ms. Nutkridta Nasaeng

Abstract

The purpose of this project was to study the design Electro-Magnetic Interference circuit
with Integrated CM Choke and C, using By Flexible Multilayer Foils (FML foils). The integrated
EMI filter is compared to the conventional EMI filter.The conducted EMI in terms of common-
mode emission, differential-mode emission, ling-to-ground voltage, and neutral-to-ground voltage
are measured and compared.Finally, the experimental results show a good agreement between

propossd technigne and the conventional one.

Keyword : Switched-mode Power Supply, SMPS/ Electromagnetic Interference, EMI/

Electromagnetic Compatibility, EMC.
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102

Meisongbei

Material: M3K, M2, M3

Dimension(mm) Effective Parameter AL(nH/N?)
Weight
o D (¢! 1_‘ Le Ae : Ve : M3K M2 M3 (®)
(mm?) | (mm) | (mm®)  (mm’) | (£25%) || (£25%) | (F25%)
EE25A 254105 10.0£0.3 64103 6.0£03 18.5 7.040.3 1.16 50 43 2193 2300 2100 1900 10.7
EE25B 254105 | 10.0£0.3 6.8+0.2 6.0£0.3 18.5 7.0£0.3 1.117 50.7 424 2149 2300 2100 1900 14
EF25 250406 | 12,5204 7.0£04 6.8+£0.3 186 9.1+3 122 578 472 2700 2300 2100 1900 13
EEI25 254205 | 16304 6.3+0.3 63203 18.6 133404 19 76.7 404 3097 1600 1400 1300 15.5
EE26.5 26.5+0.7 | 108403 | 11.0£0.3 72403 19 6.8403 136 776 57.1 4430 4000 3900 3600 22
EE28 28.540.6 | 10.0403 | 104+0.3 72403 19 6.840.3 057 48.1 99.8 4801 4200 4000 4000 235
EEI28 28.040.7 | 17.120.3 | 104403 7.1£03 189 12.840.4 0.9 744 87.5 6508.4 3100 2600 2400 35
EE30/7 301207 | 15.0+04 7.3+0.5 72405 195 9.940.25 112 66.9 59.7 4000 2100 21
EE30/11 30,005 | 15.040.4 | 10.7£0.3 72405 195 9.940.25 086 578 110 6358 2800 32
EE40 40.0+0.7 | 17.3+0.3 | 11.6£0.3 11.6£0.3 268 10.3+0.3 0.53 77.28 145.74 11262.77 4000 56
EE42 42.0+0.7 | 212404 | 150404 | 123204 295 9.940.25 0.6 978 180 17600 5300 4800 4200 88
EE55A 55.0£0.8 | 27.5£03 | 17.0:0.7 | 17.020.6 38 18.8+0.3 0428 80 186 14880 4300 4000 3700 178
EE55B 55.042.0 | 27.8£0.6 | 20.9+0.5 | 17.0£0.5 375 18.7+0.7 035 123 354 43542 8000 6700 6500 210
EEG65A 65.2%1.3 32.5+3 19.6+0.3 | 19.620.3 442 22.540.3 0373 146.8 393.1 577284 5800 280
EE65B 652+13 | 32,5403 | 19.6£0.3 | 27.0£0.3 442 225403 0274 147 535 78700 7800 380
EE70 70.5£1.0 | 35.5£0.5 | 24.520.6 | 16.7x0.5 48 24.6+0.6 0344 159 461 73200 6500 370
EE70B 70.7%1.5 | 32.0£0.4 | 30.5+0.6 | 21.5%0.5 48 22.0+0.6 0.226 150 665 99800 9000 500
EE80 80.040.8 [37.95404 | 204404 | 20.0£04 60 28.0+0.3 0.446 183.5 399 73150 6100 368
EES85 85.0+1.2 | 43.520.5 | 26.0£0.6 | 26.4£0.6 56 30.5+0.5 049 196.3 433 79150 7500 700
EE100 100.0£2.0 | 60.0£0.6 | 28.0+1.0 | 28.0+1.0 715 46.5+1.2 0349 271 775 209768 7800 1028
EE110 110420 | 55.040.6 | 36.0£1.0 | 36.0+1.0 75 37.0+1.2 0212 2745 1296 355750 13300 1796.5
EE130 130.0£3.0 | 63.0£1.0 | 20.0+1.0 | 40.0£2.0 89 43.0£0.8 0352 284 1600 454000 12000 2190
EE140 140.0£3.0 | 53.0£1.0 | 35010 | 35.0£1.0 100 35.0+0.6 0216 2593 12002 311212 7000 1550
EE160 160.0+3.0 | 83.0£1.0 | 20.0£1.5 | 40.0£2.0 120 64.0+1.0 0.498 398 1600 637000 9000 2500
EEI185 185.0£3.0 | 77.0£1.5 | 27.5¢1.0 | 53.0£1.0 128 50.0+1.5 0.24 370 1488 551000 12000 5700
EE240 240.0+3.0 [ 117.0£1.0 | 40.0£1.5 | 56.0£3.0 176 86.5+1.0 0.235 556.4 2359 1312421 12500 5900
www.meisongbei.com 13 sales@meisongbei.com

9

UDYAVIN http://www.meisongbei.com/res/meisongbei/pdres/201211/EEcore.pdf
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MANKIN N AVTHIIARIBVEILRINIRZ T

= dnrguenam A
BTmRYBILR et i~ munzzusld
MRTIMSW.G n (A)
mm mm

0000 102 81,1 27011

ooo 9.5 70.88 23362

00 a8 60.82 188.77

0 8.2 52.81 17722

1 7.6 45.36 151.94

2 7.0 38438 128.60

3 6.4 3217 107.21
4 59 27.34 90.86

5 5.4 22,90 7587

6 48 18,86 62,23

7 a5 15,90 5229

8 a1 13.20 4322
& 3.7 10.75 35.01
10 33 8.55 27 66
1" 2.9 6.61 2272
12 26 521 18.26
13 23 4,15 14.29
14 20 3.14 10.80
15 1.9 2.54 8,751
16 18 20 6915
17 1.4 154 5294
18 1.2 1.45 3.850
19 1.0 0.79 2701
20 0.9 0.65 2.188
21 0.81 051 1.729
= 072 041 1.324
23 061 0.2922 0.972

i 9Ya91N http://www.htg2.net/index.php?topic=62908.0;prev_next=next



Mm319an9d lavidans N(Dielectri Constant) Y94 Polypropylene(PP)

Ivkterial

LBS resin pellet
ace tone

ace tyl bromide
acrylic resin

Alr

aleohol, industrial
alcohol, wopropyd
arnrnonla

araline

aruecs solubons
ash ({157

bakelite
barle v powder
benze ne

benzyl ace tate
batare

cable sealing corpound
caleinrn cathornate
cathorn tefrachlonde
celluloid

cellnlose

cernent

cerment povder
cereal

charcoal

chlorine, lepud
coke

COTH

ehonite
BpOX Y Iesin
ethariol

ethsd brorade
ethylene glyrol
flour

FreonThI F22,R502 lig.
gasoline

slass

glass, raw rnaterial
glyre rine

9

Constant

1.5-2.5
19.5
16.5
2745
1.0
16-31
123
15-25
35058
50-%0
1.7
36
3.0-40
[

3

1.4
2.5

9.1

2.2

3.0
3275
1.5-41
5-10
3-5
1.2-1%
20
1.1-42
5-10
27029
2.5-8
24

449
380
2530
f.1

2.2
3.1-10
2025
47

Ivhterial

hiecare

hydrogen cyarade
hydrogen peroxide
mobutylarmne
lime, shell

rnathle

Ielarnine resin
tnethane liguid
rethanol

truca, white

rralk, ponade red
rafrobe nzene
NEOPrene

nylon

oil, for transforrmer
oil, paraffin

oll, peanut

oil, petrolearn

oll, sovhean

o1, harpenhne
paint

paraffin

foipet

paper, hard

papet, ol saturated
perspEX

petrolenrn

phenol

phenol resn
polsacetal (Delrin TIVI)
polvarnide (nydong
polyrahonate
polyester resin
polyethydene
polspropede ne
polystyrens
polmanyd chlonde resin
porcelain

press board
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Constant

1.9
954
a4.2
4.5

1.2
g20-8.5
47-102
1.7
334
4594
3.5-4
36

f-5

4.5
2224
2245
a0

2.1
2935
2.2

3-8
1.9-2.5
1.6-2.6
4.5

4.0
3235
2022
0915
443

36

2.5

29
2821
2.3
20-23
a0
2531
447
-5

VYN http://engineeronadisk.com/V2/book_implementation/engineeronadisk-398.gif
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