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Abstract

In this paper, we extract the parasitic elements of the metal-insulate-metal(MIM) capacitor using short-open calibration
(SOC). The scattering matrixes of short, open, and MIM structures in strip lines are measured by full electro-magnetic
(EM) simulator and vector network analyser. The full EM simulations are performed by finite element method (FEM) that
was fitted three dimensional structure analysis. The electro-magnetic effects of MIM capacitor laminated in the
multi-layered structures are proposed the I equivalent circuit with lumped elements, and the relations between the
measured scattering parameters of the MIM structures and lumped elements in the circuits are shown by petforming 2
port network analysis. The extracted lumped elements using the proposed SOC method are independent to frequencies.

Keywords : Short-Open Calibration, microwave passive element, multi-layer, MIM capacitor
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Fig. 1. Sectional view of the MIM Capagcitor.
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Fig. 2. The laminated MIM Capacitor using LTCC.
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Table 1. Lumped element values when distance is 0.05 Table 2. Lumped element values when distance is 0.1
mm. mm.
bl WidthLength) 5 m x| 1 mm x |15 mm x| 2 mm x . Width<Length 5 oy x| 1 mm = |15 mm x| 2 mm x
e 05mm | lmm | 15mm | 2mm e 05mm | 1mm | 15mm | 2mm
Ls (nH) 00013 | 0141 | 01942 | 0.179 Ls (nH) 0.4 0.14 0.22 0.23
UP =0.3mm Cs (pF) 04987 | 1.824 4.048 7.286 UP =0.3mm Cs (pF) 0.249 0.867 1.89%6 3413
BP =0.25mm Ci (pF) 0.086 0.345 0.736 1.279 BP =0.2mm Ci (pF) 0.09% 0.367 0.773 1.361
Co (pF) 00947 | 0387 | 0.829 1.461 Co (pF) 0124 | 0476 1.03 1.801
Ls (nH) 0.0015 | 0.142 0183 | 0.2112 Ls (nH) 0.04 013 0.196 0.23
P =0%mm | Cs (pF) 0497 | 1814 | 4043 | 7122 wp =04mm | Cs (pF) 025 | 0865 | 1.897 | 3271
BE =03mm G (pF) 0.008 | 0.391 0.845 1.436 BP =0.3mm G (pF) 0.128 049 1.05 1.78
Co (pF) 0.088 0.345 0.734 1.225 Co (pF) 0.0% 0.36 0.76 1.27
h WidthxLength 5 i x| 1 mm < | 15mm x| 2 mm x " Width-dength) o5 1 x| 1 mm x| 15mm x | 2 mm x
e lmm | 05mm | 2mm{ 15 mm e lmm | 05mm | 2mm | 15mm
Ls (nH) 01%4 | 0.027 025 | 01766 Ls (nH) 017 0043 | 0283 | 0201
UP =03mm Cs (pF) | 09598 | 0945 | 5375 | 5.314 UP =03mm Cs (pF) 0.46 0462 | 2513 | 2487
BP =0%5mm | (pF) 0.19 0179 | 09545 | 0914 BP =0.2mm Ct (pF) 0203 | 0193 | 0999 | 0997
Co (pF) 0.21 0.199 1.089 1.076 Co (pF) 0.257 0.252 1.341 1.339
Ls (nH) 0.191 0.021 | 02398 | 0.1693 Ls (nH) 0.16 0.019 0.258 0.173
Up <0%mm | Cs (pF) 0956 | 09357 | 5376 | 5.299 UP =0.4mm Cs (pF) 0.46 0.46 24% | 2476
BP =03mm Cr (pF) 0.216 0.211 1.109 1.119 BP =03mm G (pF) 0.26 0.26 1.3 1.368
Co (pF) 0192 | 0133 0943 | 0.93% Co (pF) 0.21 0.19 0.98 0.99
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