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Abstract: This paper presents the design and reliability evaluation of metallized film capacitor for power e

lectronics application. The rated voltage of development capacitor is DC 3300[V], the capacitance is 5 uF a

nd the ripple current capability is 130 Ams. Film metallization and patterns are an important design factor

that has been development enhance the electric and reliability properties of film capacitor for power electro

nics. In term of capacitor construction and metallized pattern is one of the parameters that can be modified

to further improve the rating in the terms of maximum ripple current and lifetime. This capacitor can be u

sed as snubber capacitor application such as power train invertor system.
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Fig. 1. Schematic of metallized PP film.

Fig. 2. Input and output terminal of film capacitor for

power electronics.
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Fig. 3. Electrical properties of metallized electrode and
pattern according to DC voltage, (a) capacitance change
rate, (b) dielectric loss change rate.

CEma Be o = e — T T B
(a)

20 i
~40 i

-60 i

—m— Zn metallized film
-804 —— Al metallized film
—e&— Al segement metallized film

Capacitance change rate (%)

-100 + B
T T T T T T T T T T T T
1500 2000 2500 3000 3500 4000 4500
Test Voltage v)
T T T T T T
2.0 (b) a ]
—=®— Zn metallized film
O Al metallized film
. 1.5 —®— Al segement metallized film B
S
F
S 1.0 / -
Qo /
g /
2 0.5 /}/ p
’ / .
S e
0.0 E|
T T T T T T
1500 2000 2500 3000 3500 4000 4500

Test Voltage v

Fig. 4. Electrical properties of metallized electrode and pattern
according to charge/discharge voltage, (a) capacitance change
rate, (b) dielectric loss change rate.



384 J. KIEEME, Vol. 24, No. 5, pp. 381-386, May 2011: J. R. Yoon et al.
— T R 20 T T T T T
144 (a)-®—: Capacitance 3 01 ]
—m—: Dielectric Loss ! o>
: & 29 .
12 : 3 4] 1
m | g oy
2 | 1.5 5 -6 1
2 104 i Ml1g 8 £
2751 ! //' L35 2 3 8- |
g 7.0 1 e (208 &
© F25 0 = 40 d i
0 654 i /./ oo 0 ] 10
6.0 4 ! 4
‘ e 15 S 124 1
5.5 i // L10 ——DC Test
50]—@-e-secess —o-0-oceeme 0 o5 —e— Charge & Discharge Test
B e — -14 4 -
== BTl o B ET __ eS——
f 10 100 3000 4000 5000 6000 7000
Frequency (Hz) Test Voltage (V)
500 e 300 Fig. 6. [Electrical properties capacitor according to
(b) —#— Impedance charge/discharge and DC voltage.
4004 —m—:ESR 250
= L 200
> » B} =
5 " 3 &%l AR Bk S olf: a4 I WAL 9
00 d) AgE olEA fugel o) JFen wuHn,
& 2004 o]
E_ 100 3 Fle] e 5L 10 KHzRE AAdE% 2 &40
SRR Zhn 9on AHAd ANALIN FRE 54
'i:. - 50 olzrel Skl E A go]l 1 KHz~10 KHzE YA 01
|
N, Srv—— moolshE $4d S4E Holw 9&E & 4
o1 1 10 100 S/HAEA L qUA FHHE A= A 9
Froquency(Hz) 2. R EAge] gREe 4243 433 9
A AE5E 9 dgeeld A= AE A, &
Fig. 5. Electrical properties of capacitor metallized according A} 7F HZol 93+ #3te] oz xH=+o] oI nmxl
to frequency, (a) capacitance and dielectric loss, (b) Impedance A7) 2 w&glo]A] 7o wel AFfAIE e EAo] &
and equivalent series resistance. S g o|ux A& W E=wA ATAEOA Fod E
Joltt.
w2 o] A YEES & F Uk o= WA 1o
A FAE AUATL R §ARDE BYAI T g OV = fiwa
_ ESR = 2
ool met obzsk WATG A/ FHE A8t A7) I )
= d AaHE dE9 Hfole AdAdxuyrt HAys)
W ddsy ] #A% AadE A58 F9 AFTt C: 88, V:SddL,
Ly wdo] WAty B AlIHE A9 AJR i A AR, v Al A
S %0 AAd99E 1YAIA et Aol
a9 5% AAAY 3300 V, AFLTF 5 uF AF9 2l (3)2 FIFE EAS 1 s EATEe
Foprol ME ALY HA £ Q€S % Bp 2 ARG HAzoA WASE AF dfd o
218 A8 (equivalent series resistance)S UERA ¥ HES HAFEV] YA E 159 GG THE
ot AELS Al AlOIHE FZ AFor 15 uFe &  EAEFEE HagslooF gty A EAYS A
9 2AE AMsel 3] 492 19 29 ol FAS I AF Rua AES A9 WPy A3
AEolth AAA AFo AAEH L FAEHS 1 9 HE A, &3 3 JFA 9% g FH F
KHz oA 52 uF, 0.12%9 EAS Holal glom A  IFFo wE A&, FI35¢, 744 42 74



385

Ul

&5

pp. 381-386, 2011 54:

<

A244 A5

A7) 7 A

T
1000

500

0

(og) a1e4 abueys saueydeden

5 uF Al3#¢ DC 2

s

sttt [71.

5 ©

B DF
ESR= R+ e

a9 62 3300 V,
2 5000 V 71A]+=

AANAE7E 7}

-1.0

Nl
o
oo

X

2ol

s

1500 2000 2500 32000 3500

A veRfa ek 5000 V~6,600 VZHA =

o
K
=

B
ol

R

Time (hr)

puze]

I
wjr

e
=

¢

e
e

o

i
Ao

sample

Temperature
sensing tape
Capacitor

Fig. 7. Capacitance change rate according to accelerated

Fig. 8. Demonstrate test of invertor of power train.

condition of voltage and temperature.

3]
(4)

%

1l

°

7F

=

713 A Ef ol

of 3l At
3.38, O= 936°.=

shaiTh 1

o=
2= 3156413 49§

T

n=
Al

-

% g5h9) o
-

45
=

3]

opokowice$} Vaskas [7]

3300 V=
Fdet [89].

Kol
=

Pr
nd
7_(1
k<]

n -

72+ 2% 8T, 7Hy

}‘9_22“% Al

1A
"
Jo
oy &3 Wskgo] 1.0%IWNE 173

(

I3

=

a9 72 3300 V, AALF 5 uF Al

(4)°] P-V
7} AT
1.3681 2

&

t
ty

K

7¢] A Ad 50043 kA Bl 0.156%

& dgry e

Al
A

—

kel

|

o

el
-
)

)
o)

E

=
o

21}

ANAE A el

o=
=27

g ZAF7F 130

1

.

8-

€ AdHHAl

AWl Zde A3
AHEF =AM JitE AWAEE 2un] 79

O]

B B o 0.5%,7 Rt
S 1=

A
o).

o
Jﬁmo
N
—

—_

o}y

<0

)

k& -0.4%0°]H

[e]
v

|

1

3]
of

(e}
shs

ol 5

=
=

54, ESR

A

B3} ZA FrEE 2UH 3249

(ripple)

7152 60Tl

e e
w2 e

)
=4

2+

Nlo

Al
2]

A

I

#5}o]

ol

3L
=

!

o)

o7
o
ol

ToH
Jo

0

=
<
o

—_—



386 J. KIEEME, Vol. 24, No. 5, pp. 381-386, May 2011: J. R. Yoon et al.

A AARE AP n= 338 <% WS¢ O= 036o=
st 7ol BEEe BT F AN

REFERENCES
[11 J. Arai, K. Iba, T. Funabashi, Y. Nakanishi, K.

Koyanagi, and R. Yokoyama, Circuits and Systems
Magazine, IEEE, 8, 52 (2008).

[2] A. Emadi, Y. J. Lee, and Rajashekara, IEEE Trans.
Ind. Electron. Engineering, 55, 2237 (2008).

[3] B. Y. Lee, I. K. Chong, W. Y. Lee, K. Y. Park, S. H.

Lee, and Y. K. Kim, Trans. KIEE, 52, 203 (2003).

[4] D. Montanari, K. Saarinen, F. Scagliarini, D. Zeidler,
M. Niskala, and C. Nender (CARTS Europe, 2008).

[5] J. G. Kim, D. J. Lee, L. J. Kim, and Y. J. Park,
Trans. KIEE, 59, 1242 (2010).

[6] Y. Yoshida, M. Nishimatsu, IEEE Trns. Dielectr.
Electy. Insul., 20 (1985).

[7]1 T. I. Propokowice and A. R. Vaskas, ECOM Report,
No. 90705-F (1969).

[8] J. Zhao and F. Liu, Microelectron. Reliab., 47, 434
(2007).

[9]1 J. R. Yoon, K. M. Lee, and S. W. Lee, Trans. Electr.
Electron. Mater., 10, 5 (2009).




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveEPSInfo true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /DownsampleColorImages false
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /Unknown

  /Description <<
    /ENU (Use these settings to create PDF documents with higher image resolution for high quality pre-press printing. The PDF documents can be opened with Acrobat and Reader 5.0 and later. These settings require font embedding.)
    /JPN <FEFF3053306e8a2d5b9a306f30019ad889e350cf5ea6753b50cf3092542b308030d730ea30d730ec30b9537052377528306e00200050004400460020658766f830924f5c62103059308b3068304d306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103057305f00200050004400460020658766f8306f0020004100630072006f0062006100740020304a30883073002000520065006100640065007200200035002e003000204ee5964d30678868793a3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /FRA <>
    /DEU <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /CHS <FEFF4f7f75288fd94e9b8bbe7f6e521b5efa76840020005000440046002065876863ff0c5c065305542b66f49ad8768456fe50cf52068fa87387ff0c4ee575284e8e9ad88d2891cf76845370524d6253537030028be5002000500044004600206587686353ef4ee54f7f752800200020004100630072006f00620061007400204e0e002000520065006100640065007200200035002e00300020548c66f49ad87248672c62535f0030028fd94e9b8bbe7f6e89816c425d4c51655b574f533002>
    /CHT <FEFF4f7f752890194e9b8a2d5b9a5efa7acb76840020005000440046002065874ef65305542b8f039ad876845f7150cf89e367905ea6ff0c9069752865bc9ad854c18cea76845370524d521753703002005000440046002065874ef653ef4ee54f7f75280020004100630072006f0062006100740020548c002000520065006100640065007200200035002e0030002053ca66f465b07248672c4f86958b555f300290194e9b8a2d5b9a89816c425d4c51655b57578b3002>
    /KOR <>
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [545.000 394.000]
>> setpagedevice


