Wgd AAAES A ey F2ol #F A7

( Design parameters of embedded capacitors )

fAA+, F2A, 287, 09, 094, H5d
AR EAT

Abstract

In this research, the design parameters of embedded capacitors are extracted by modeling
and fabrication. The traditional library of capactor has a few problems in applying the circuit.
Its capacitance is discrete, so target values in any circuit often can’t be obtained in library.
To solve this problem, the characteristics of capacitors are detected in the variation with the
shape and structure, and then the capacitors with the expected reactance value at target
frequency are obtained, In this procedure, 3-dimensional structure simulation is performed to

predict the characteiristics of capacitors.
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2. Experiments

ANAE sampled A F3o] Qo] DupontAte] A A (Er:7.8)% silver paste(6142D)E AH-&-3}
% 3 tape castingdlA] SAAAC olZ2E AZFTAL HLEHUTh old dig MFEIL 1Y 19
Ve QL

A A3 AAE e ZHo]E= Network analyzer(HP 8753D)E AM83% 3 1-port HE& 283t
At AHAE HEe =7 d3Fe] wet pad FAE @A A Ha o] gE FA A1
Heg= 2R g@AA g o] BEd s xolg HAYsy] 8 21 29 FHE w3 o

63



Zpol gk ARFSEAT.

Tape casting| — | Via punching [—| Via filling Screen printing

i

Measurement |«—  Sintering < Chip cutting | «— | Stack & Lamination

Fig. 1 Flow of multilayer process
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Fig. 2 The compensation of microstrip line

ZAA 1o AMEE microstrip lined F%o 71&F39 2x9Y simulation ¥ A 9y ZAo|gd
AEEA7F 032 nHAE HYL olE AL, ¥R pad tF o] & sampleE2 7|13 EAS

A&t

|29

1

3. Results and Discussion
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Fig. 3 The shape of capacitor
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Table 1 Capacitance per unit area in square structure (d=19 ym)

a(mm) 0.5 0.75 1.0 1.25 15

C(pF) 1.352 2.758 4.733 7.66 10.56
Aeff(mm?2) 0.2465 0.5547 0.9860 1.5408 2.2186
Cd(pF/mm?2) 5.48 4.97 4.8 4.97 4.76
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Table 2 Parastic inductance of capacitor in square structure

a(mm) 05 0.75 1.0 | 1.25 15
L(nH) 056 0.644 0.721 L 08 0.865
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Fig. 4 Tuning the effective area of capacitor
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Table 3 Capacitance in the variation with vertical length of capacitor

rlr

a=1.0 mm a=15 mm
b{mm) 0.5 0.75 1.0 0.5 0.75 1.0 1.25 1.5
C(pF) 2.758 3916 4733 4111 6.001 7.74 9.213 10.56
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Table 3 Parastic inductance in the variation with vertical length of capacitor

a=1.0 mm a=15 mm
b{(mm) 0.5 0.75 1.0 0.5 0.75 1.0 1.25 15
L(nH) 0.719 0.713 0.721 0.85 0.867 0.883 0.859 0.865
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4. Conclusion
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