Electrical Characterization FAQ’s

3D Electrical Modeling Software and Data

3D Electrical Modeling Software

Q1.
Al:

Q2:
AZ2:

Q3:
A3:

What software is used for 3D electrical modeling?
Simulations are performed using the Maxwell Q3D Extractor tool from Ansoft
Corporation (http://www.ansoft.com/products/si/si3d/index.cfm)

What numerical analysis technique (s) does Maxwell Q3D use?
Maxwell Q3D uses FEM (Finite Element Method) for Inductance and Resistance
calculations, and BEM (Boundary Element Method) for Capacitance calculation.

How does Maxwell Q3D extract RLC (Resistance, Inductance, Capacitance)?
Maxwell Q3D uses a Multipole Acceleration Algorithm to extract RLC. Conventional

BEM (Boundary Element Method) computes interaction term between every pair of
elements, and the computation time to solve the matrix equation grows as N° (where N
is the number of elements). The Multipole Algorithm uses few terms in the multipole
expansion to represent contributions from groups of remote elements, greatly
accelerating the solution process.

3D Electrical Modeling Data

Q1:
Al:

Q2:
A2:

What kind of electrical data does Maxwell Q3D extract?
It extracts lumped element partial self and mutual inductance, bulk and mutual

capacitance, partial self-resistance and spice models.

Why are there negative terms in the Capacitance Matrix?
Off diagonal terms are negative. This is a natural consequence of how the terms are
arranged (see below). Use the absolute value for mutual capacitance terms.

Q1 = (C10+C12+C13)V4 -C12V2 -C13V3
Q= -CxV4 +(C21+Co + C23 V2 - C23V3
Qs= -C31Vy - C32V2) +(C31+C32+C30)V3

Mutual Capacitance Calculation
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3D Electrical Modeling Data (continued)

Q3: Why isn’t Mutual Resistance included in the Electrical Modeling reports?

A3: Usually customers find it confusing and have a hard time making sense of R12 or cross-
resistance terms. While R12 is a measure of power dissipated in conductor 2 when current is
introduced to conductor1, it simply adds to the power dissipated by the system of conductors
due to current induced on neighboring conductors when the primary conductor is driven.
Maxwell Q3D calculates this number and includes in the spice sub circuit, but we do not report
it. Even though we do not report this number does not mean that it is zero, however, it is very

small and omitting this term does not necessarily introduce an error.

Q4: What types of SPICE models are available?
A4: Maxwell SPICE, HSPICE, PSPICE, and Berkeley SPICE.
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Maxwell SPICE Equivalent of the Simulated Circuit

Q5: Are Maxwell Q3D models valid at high frequencies?
A5: If the physical length of the package is comparable to Wavelength / 10 of the corresponding

frequency, the model is valid.

Q6: How does resistance change as a function of temperature?
A6: Click on the following URL to calculate temperature dependent resistance:

http://hyperphysics.phy-astr.gsu.edu/hbase/electric/restmp.html
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