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Abstract : In this study, the characteristics of the structure of buried type capacitor for RF
multi~ chip-module are investigated. We developed many kinds of structures to minimize the
space of capacitor in module and the value of parastic series inductance without any loss in
capacitance, and in this procedure the effect of vias especially position, size, number, length
are analyzed and optimized. This characteristics of structures are checked through HFSS(high
frequency structure simulator) of HP, and the value of parastic series inductance is calculated
by equivalent circuit analysis.

And ensuing the result of simulation, we made buried type capacitors using LTCC (low
temperature cofired ceramic) material. In measurement of this sample. we found out the
effective and precise method can be applied to buried type and characteristics of vias and

striplines added for measuring are quantified.

1.4 B

Az #F FAZINE]

2335 gol =

g2 FAA LCR B9 FE2AES
module3tdls] 349 moduled] WAAI=
@?7} AP Ut o] & moduled AH

& 7t FELAAES A3 A$E ARFFA vE

%‘ F A7) WEd) 1 37§ 42838
= Zojt,

71&9] MLCC(Multi-layered ceramic
cap- acitor)olA & & sized = porte] HA

ATk

49

7t FAA goja pawste]l we Aofo| ma
Y} buried typedlA ¥ input/output? =)
E vud A5EA AT ¢ 7] dfiFe] o}
¥ Fze A4 + YA B E buried
typedl e AFEo] BF viaZ AZAEH7 o
Fol o] via® ¢z, 4], MEFol FLIHY
o RyEo] g AHQ HMo| Wast

2. Ay 4H

WA 71FE 16082719] MLCC pattern®



50

o]-&3ta] moduledt A7l 1 EAE
At
datgow, A&y bodyd Ie

capacitor patterno} Bl&] 283 =LA 3FH
o} (HA oiv] 58 o]4) &F S A& Aetd
bodye W Swel strip line¥ =9 pad
pattern® A3, SMA connectorol HZ
A 712 network analyzerol* 1-port¥o.&
dAAHdA & 6 GHz7A 2339, 9
Ze woz oz 7}A patterne] A
simulation, @ AlZAEFE A sty 1 542

v 23t o},
3. 23 ¢ &

1.1 HFSSE 0{8% 7*x §4
2 B40 A8 57 g2t 9eR 2

C
— AN mu{j | ] o
ESR Lp VV Lm
Rp

C . capacitor

Lp : 729 os& 87 7148 Lt
Lm: &% o888 viaol 9% Lzt
Rp @ Tz <& 472 7148 Rt

ESR : equivalent series R

Fig. 1. The equivalent circuit of buried type
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Fig. 2. Two types of feeding

Table 1. The characteristics in the variation
with position of ports
16498 08%H3k
C(pF) at
100MHz 4.1 4.182
SRF(GHz) 2.316 3.276
Lp(nH) 1.15 0.56
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Fig. 2. The frequency characteristics in the variation with position of ports
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Fig. 3. Various electrode shapes with same
effective area

Table 2. The characteristics in the variation
with shape of electrode

W/L 1.3 2 261 | 4.89

C(pF)at
100MHz 81.44 | 86.06 | 88.35 | 88.95

SRF(MHz)| 504 | 586 | 624 | 678
Lp(nH) |1.226}0.8570.736|0.619
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Table 3. The characteristics of structure B

C(pF) at
100 Mz SRF(GHz) Lp(nH)
5.27 2.892 0.57
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Fig. b. The structure to minimize the length
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Table 4. The characteristics of structure C

C(pF) at
100 MHz SRF(GHz) Lp(nH)
2.41 4.891 0.44
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Zza | 7zZB | 2zC
CloF) at | o900 | 5828 | 7.066
TooMHz | & : :

SRF(GHz) | 2.27 2.23 2.26
Lp{(nH) 0.775 0.746 0.702
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Table 5. The measurement data of buried capacitor

) IRITE
0.77 > 6 9.379 1.763 0.869
0.91 5.91 0.802 11.206 1.610 0.872
1.021 5.605 0.79 13.905 1.445 0.872
1.304 497 0.786 17.239 1.315 0.85
1.684 4.38 0.784 23.825 1.132 0.83
2.103 3.99 0.757 30.801 0.974 0.867
2.579 3.59 0.762 35.163 0.939 0.817
3.126 3.165 0.809 43.546 0.832 0.84
3.805 3 0.74 54.224 0.750 0.83
4.148 2.88 0.736 59.066 0.719 0.83
4.455 2.74 0.757 64.562 0.687 0.831
5.24 2.53 0.755 75.76 0.626 0.853
6.828 2.23 0.746 100.81 0.560 0.801
8.49 2.03 0.724 127.34 0.508 0.771
Lpatg vlms] ¥ ZA3 0.096nHY Atol7} 9l Xc + Xy = X, (1)
A1, o] kel 100me] Aelg 3t viaol 9
¢ AYd 2 e Azdo. o @& A 7 Xe = X, — Xy (2)

FolA X =2xfLel 93tel YAWx Foz
HBsta g Aol st s

iolelz 2 A % W72 A] A6A A3E (1999)

Xe @ W3dE AdAeRte] dgdx



MCM-C(Multi-Chip-Module} & WAE AABAE 2] 727 E4o B A7 53

Xv @ &4 o] &4 viad 9T UdFP~
Xt : 3 E total g2

Table 7. The compensation of effect of vias
added for measurement

2y A iy F
C(pF) at
100 MLz 3.65 3.6498
C(pF) at
25 Gz 6.15 5.39
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