11

MO

20054 128 FAIBe3| =2X M 42 ATE® A 4 3

2005-42TE-4-1

E%

B& dHlt= A el 3k A

(A Study on the Embedded Capacitor for PCB)
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Abstract

Recently embedded passive technology which fabricate passive elements such as resistors and capacitors at the inner
layer of PCB(Printed Circuit Board) is used to make high performance IT products. However, embedded capacitor has limit
in full range circuit applications because of the low capacitance density. In this paper, a new embedded capacitor which
has wrinkled electrodes and dielectric laver was proposed to overcome the limits. FEM(Finite Elements Method) technique
was used to evaluate capacitance density of the wrinkled type embedded capacitor. Capacitance density of the wrinkled
type embedded capacitor is larger than that of conventional planar tvpe embedded capacitor by about 25.6%~39.6%. In

case of thin film type embedded capacitor, proposed wrinkled structure has more enhanced effect on the capacitance
density.
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Fig. 2. Fabrication Steps for the Wrinkle Type EC.
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Table 2. Comparison of Capacitance Density between
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with Via Hole Connection.

AE7t 7k

Y

% 1/102 &%) ooz ANEH
ojtt.

022 wrinkle®d ECE ts PCBIAM F3Hd4
& 98t AR&E = Hlot E(via hole)¥} <3 st HA
g B9 E4E AW EST 39 7 Hlof o] EC
o A3 d4€ 3¢9 2AE Btk 29 79 (A=

Hjo} &o] AAHNUS W wrinkle® EC HAo i
AExolaL, a8 79 (b= Hlob &% wrinkle-2|

it B Aol
AA¥ wrinkled ECE 29 40 H.3)
719 Aotk 1y 7oA H|o} £
ARt £33 vlo} g9 U
& A7HHA @2 dEHE A

Attt o= AA| PCBe Ta&73 3 FARE £309]
™ o] AejellA A A EH IS WA

Iy 79 @9 b)E AHERY Hlo} & RtdA A

718 o] 93H 1 o & glnk ulo} Eo| oba

]

N
iRy
H
3

o
2.

0] 0 O

e e

AMAE =2



3% 8 Cu HiMO| O|REH Winke®™ ECe| Algsflojld &
U

Simulation Result for the Wrinkle Type EC
neighboring Cu Conductors. -

Fig. 8.

AM= FAA Holo] M2 H7leMe Hslsp w3
Hul ECY #3A o #7Igde] A d&S
T U o) vlo} Z9] Q2 o] FjolBn®
A71E A drrt Ao dr} 1y 7o) 2Ql H]
o &3 9449 ECY AXEH Wy 20 nF/cm 4]
O% I¥ 49 HQl AZAHR %2 EC Ky}
AT o] AL Hlo} &= 213ty ECo| E¥ &=
HAo g=o] dojuja, olZ et G g kol
HU7l o= fMdEnt owk O JIF
ot JHY ECY A% vlo} Eo] AdHH
7 YRR o7F AT
0.2 & PCBel EC7F AZE AAe A
et ECY 9% ofgiZo] Cu wide] ¥4
V¥ HrteH e Axg 3¢ 89 HET
I8 8lA &9 Cu wjdddl= 1Ve] AMZARS 9l
ZFtR AL o %9 Cu ¥ AA =2 A3 AA
% Bre Cu Hido] §gle A% vdld 1% A%
F7HA Tt o)== Cu vl A7be As @Yol 7]A3}
o HAstR] e TRl HAHINY] WEoE A7t

0] O O o}

=

Y
rlo
-«

=

——

=

-?__
)

gt Via7t 944d 359 vlzsR 2 ECol - &%
Ao wx= ik 2e Holr)
IV.d E
 =oAe 7|EY HHY EC/F 717 A4S

dm 8

ih}
ol
N

-

A3t N2 wrinkle®d ECE Aorst 1

o

=X A 42 HTEHH 4=

(173)

Wrinkle® ECE #HWd ECo| uvldhe] 25.6%(thick
film3 o w)~396%(thin film Y =) A% F4E
AAGHEF dus Yehiddth &3 A7 Im W
o] ubatel thin film® ECol wrinkle 2% A4¢ o

442 Al 306% AT A 2748k o= #
HE BC7 7Hd v AAEH UER g ZAE 3

Igps Hhoto] Hrh

Thin film& ECE AZXFALY oEm v+HdF7
7t 59 TAR ofA &gl v XA X3}l
ok 2E thick filmd ECE Wixg o] st
Thin film¥ EColA f4Ae] FAE J7HA71WH

EE£Y & QAT AAEF A7t 2AHE

Ak,

Thin film& ECo| ¥ =%o|A
]

g 485 FHAE

N

o =2
AA -

=
F

A
L

———

Sto] it}
Ao Ane EFY 2xwWile W wrinkled
ECe| A& H7bshe vehicleg Al &3}

AAHA 5 g A9 dgolv.

.

=

SHH | test

. Ly

AuRe d

=
=4

#1Fd

[11 C. S. Ryy, "Embedded PCB technology and

market trend”, KPCA Show International
Symposium Proceeding, Seoul, Korea, Apr
2000.

[2] Henry Utsunomiya, "##1 Embedded PCB HAliE)
i AIAF et - . F& Symposium Proceeding,
pp. 3~37, Seoul Korea, September 2004.

Jimng Zhou et. al, "Embedded passives
technology for PCBs : matenals, design, and

process’, TPCA Forum 2002 Proceeding, Taipel,
Taiwan, Oct. 2002.

Gary mun, "An overview of embedded passive
materials and therr i1mpact on  board
performance”, TPCA Forum 2003 Proceeding,
pp. 99~101, Taipei, Taiwan, Oct. 2003.

[5] Robert Croswell, John Savic, "Embedded Mezzaine
capacitor technology for PWB" wwuw.circuitree.
com, Aug. 2002.

3]

[4]



6 PCBE M FHIHA|E{0) 28t 3

[6] Eric Liao, ” An Improved Laminate for Buried
Capacitance Application”, TPCA Forum 2002
Proceeding, Taipei, Taiwan, oct. 2002.

[71 R. Ulnch, "Integrated Passive component
technology”, IEEE Press, pp.5b~74, 2003.

Ofon

H>

N A a0

E T HAHIY

119873 M eAddistu dzF e Al £4).
11989 M A Ul st ARFED A 2
1994 M2 A Hojstal AxpEsra v &4,
19943 ~d A g gADHAYAAF} w
<FHAEoF : PCBAIZ7) &, ¥ A, >

(174)



