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A Study on Modelling of MIM Capacitor in Microstrip Line
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ABSTRACT

MIM Capacitor models for microstrip line are proposed by many people, but those are not based on direct writing process. In this

paper MIM capacitors are fabricated by Micro-Pen direct writing equipment, or attached by wire bonding on Teflon and Alumina
substrates and measured their characteristics. Lumped element R,L, C, and distributed transmission line T are combined to find ade-
quate model for every possibilities and used optimization technique and related theory to determine their elements values.

Finally most adequate model and its elements equations were chosen and proposed.

This equivalent model shows better performance for high frequency than conventional equivalent circuit and commercial

Super-Compact TFC model.
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Fig. 2. The equivalent circuit of MIM capacitor.

(a) A4A2 40} AH TP AS (b) A$4 2o Chip& #ola WireZ Bonding¥ %%
Fig. 1. The structure according to the connecting methods of MIM capacitors.
(a) Directly made capacitor on line (b) The chip capacitor using wire bonding connection.
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Fig. 3. The proposed equivalent circuit of MIM capacitor.
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Table 1. The design spec. of MIM capacitor on the sub-
strate with €=2.2, h=0.787mm
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Fig. 4. Conventional known equivalent circuit.

E 2 MIM ¥ ARAES F7F a23k
Table 2. The equivalent element value of MIM capacitor.

SR CpR) | GpF) | GlpF) | Tylmm) | L, (nH} |, (ohm)

C(pl €y dlem) | wlmm) | lmm] [E& & h4C)

4 3 25 2.4 1.6 BE ] 1 4 0111} 0.053] 0.8 0 0
7.6 3 10 2.4 1.2 HE2 2 764 | 0092 0045 0.6 0 0
7.6 3 10 1.2 2.4 E¥-3 3 764 | 0.097 | 0,064} 1.2 0 0
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Table 3. The equivalent element value of conventional
model for sample capacitance.

ML ClpF) | GpF) | GpF) | LinH) | Rlohm)
3]
1 4 0.34 0.34 0.868 0

2 7.64 0.254 0.254 0.576

3 7.64 0.35 0.35 0.75 0
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Table 4. The spec. table of the MIM chip capacitor on
transmission line (sampled4).

ClpF) | 1% ¢, | wimm) | Ilmm) | d,(mils)| I,(mils)
1.3 9.6 0.89 0.89 1.25 53
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Table 5. The equivalent element values of the MIM chip
capacitor on transmission line (sampled).

J2HHE | CpR) | Timm) | Gy(pF) | ColpP) | LufnH) | Rlohm) R, [ohm)

L
on

Aot 2l 1.3 [ 0.45 10.074]0.035] 1.2 |0.029] 0.2

g Yzl 1.3 | ¢

die

0.45 10457 1.2 [0.029] 0.2
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Fig. 5. Specially designed calibrating set. Fig. 6. Comparison of |S11| characteristics of the sample 1.
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Fig. 7. Comparison of |S11} characteristics of the sample 2.
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Fig. 8. Comparison of [S11] characteristics of the sample 3.
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Fig. 9. Comparison of |S11] characteristics of the sample 4.
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