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What is the physical model for planar spiral inductors on silicon?

Abstract-- This paper presents a physical model for planar spiral inductors on silicon, which accounts for eddy
current effect in the conductor, crossover capacitance between the spiral and center-tap, capacitance between
the spiral and substrate, sub-strate ohmic loss, and substrate capacitance.

Are planar spiral inductors scalable?

In this paper, a physical model for planar spiral inductors on silicon is presented. The characteristics of each
component in the model have been investigated extensively. The physical phe-nomena important to the
prediction of are considered and an-alyzed. The scalable inductor model shows excellent agreement with
measured data.

How to calculate total inductance of a planar spiral inductor?

Greenhouse's scheme to compute the total inductance of a planar spiral inductor takes into account the
self-inductance of each segment, as well as the mutual inductance of each paralel (nearest neighbor and
otherwise) pair of inductor segments, where each segment is rectangular. Therefore, the total inductance of a
planar spiral inductor is

What is the design structure of a planar inductor?

Design structure of the planar inductor. The planar inductor consists of a multi-turn planar copper spiralon a
CCL substrate with the via-filled and the top and bottom screen-printed iron-based alloy-epoxy resin pastes.
To achieve miniaturization,CCL substrates were used as the substrates.

How can a square planar spiral inductor be expanded?

This analysis can be expanded by replacing the planar spiral inductor segments with symmetrical current
sheets,with equivalent current densities. For a square planar spiral inductor,four identical current sheets can be
identified. The current sheets on opposite sides are paralel to each other,while the adjacent ones are
orthogonal.

Are planar spiral inductor-based Transformers embedded in integrated circuits?

Armed with the concepts of mutual capacitance and inductance between parallel segments of a planar spiral
inductor,planar spiral inductor-based transformers embedded inside integrated circuits can now be examined.

This example is a spira inductor created with coplanar lines located on a substrate layer. ... These bricks are
frequently created by picking points of aready existing bricks or by extruding a planar face of an already ...

The inductance of planar spiral inductors exhibits a linear relationship with the metal wire length, whereas the
inductance of M-SRuM inductors shows a superlinear relationship (almost square law ...

Embedded systems used in these devices are facing energy shor tage that leads designers to spread power
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electronic converters to achieve dynamic voltage and frequency scaling ... Subsequently, we designed a planar
spiral inductor of 3 mm2 surface area (maximum surface area allowed in the converter).The induct or has four
turns with aturn

Abstract -- This paper deals with different geometries of spiral planar inductors. The spiral planar inductors
are presented in different geometrical shapes: circular, square, ...

In this paper we present an innovative and fast method for an accurate Q calculation. First a planar EM
simulator with normal mesh size is used; then a cross sectional ...

ical wire segments of an on-chip spiral inductor have widths of 5-30 m and lengths of 100-400 m which result
in self induc-tances of 0.7-1.1 nH/mm. The mutual inductance between two parallel wires can be cal-culated
using (2) where is the inductance in nH, is the wire length in cm, and is the mutual inductance parameter,
which can be ...

Keywords --approximation, geometries, inductance, spiral planar inductor I. INTRODUCTION Inductance is
a measure of the distribution of the magnetic field near and inside a current carrying ... conductor to link
magnetic flux, or store magnetic energy. Magnetic energy storage circuit elements are known as inductors.
Such inductive elements ...

The energy storage and loss mechanisms in an inductor on silicon can be described by an equivalent energy
model (Fig. 2), where Ls, Rs, Rp, and Co represent the overall inductance, conductor loss, substrate loss, and
overall capacitance respectively.

available concerning the modeling of planar spiral inductors, including measurement fitting modeling,
numerical ssimula-tions, and closed analytical formulae [13]. For the comparison we are going to use a
proposed closed formula for planar spiral inductors that has shown to be rather accurate [5]. According to this
paper, the inductance of ...

In the same category as the flat spiral coils we have planar spiral coils, planar square spiral coils, planar
rectangular spiral coils, planar hexagonal spiral coils and octagonal spiral coil. Planar coils are mostly used in
high ...

This paper deals with high frequency analysis of spiral inductors, used in microelectronics circuits, to optimize
their configuration. Software developed, designed, and implemented by the authors for nano and ...

DESIGN AND MODELLING OF SILICON BASED ON-CHIP SPIRAL INDUCTOR AND EFFECT OF
DIMENSIONAL PARAMETERS ... or store magnetic energy. Magnetic energy storage circuit elements are
known ... to monolithic structures for integrated circuits. An example of the monolithic type is a planar
microstrip spiral inductor which is an integral part of many ...
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stacked inductor has inner radius r, metal width w, and n turns in each layer. The voltage profile across the
m-th metal layer planar inductor isshowninFig.3.2123nn321V o0Fig. 3. Voltage profile of the n-turn
planar inductor. First the lengths of each turn are defined as| 1, | 2... | n, respectively and the total length is ...

China also conducts extensive research into the design of high-energy-density storage inductors. Li [6]
processed 42 layers of planar spiral inductors, obtained an energy ...

The use of current sheets in planar spiral inductoranalysis and design is justified because at 100 s of MHz-10s
of GHz operating frequencies of integrated circuit embeddedplanar ... The Q factor is the ratio of energy
stored in an inductor and energy dissipated in its series resistance, and can be improved by decreasing the
series resistance. ...

The energy storage and loss mechanisms in an inductor on silicon can be described by an equivalent energy
model (Fig. 2), where Ls, Rs, Rp, and Co. represent the overall inductance, conductor |oss, substrate loss, and
overall capacitance respectively. Note that ...

in the intended form of energy storage. For an inductor, only the energy stored in the magnetic field is of
interest. Any energy stored in the inductors electric field, because ... the spiral inductance which can be
computed using the Green-house method [7]. is the metal series resistance whose behavior at radio frequency
(RF) isgoverned ...

A central column was formed by punching in the center of the planar inductor and filled with magnetic paste
to increase the inductance, magnetic flux channeling, and storage ...

type is a planar microstrip spiral inductor which is an integral part of many radio frequency (RF) and
microwave frequency circuits [1-2]. The effects that limit a spiral inductor's ...

Energy Storage System; Motor Control for Energy Efficiency; EV, HEV and PHEV;
GC9000-Spiral-Bias-Inductor. Status. In Production. QUARTZ-PLANAR-SPIRAL-INDUCTOR. Data Sheet:
PDF GC9001 - GC9011 Purchase/Sample. Overview ...

Spiral patterns are among the most appropriate struc-tures to form inductors in planar fabrication technologies
because of the high inductance value per unit area. How-ever, the in-package or on-chip integration of air-core
inductors for power converters involves two main chal-lenges. First, the current driving capability and the con-

The structure of the RDL planar spiral inductor is similar to that of traditional coil inductor, as shown in Fig.
5. The coil winding is constructed by the RDL layer, forming a spiral structure that is completely embedded in
silicon dioxide materia. ... Q 11 and Q 22 reflect the ratios of energy storage to the energy loss inside the

capacitor ...

the planar spiral inductor are the number of turns n, the wire . width w, the spacing between turns s, the wire
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thickness ... energy storage in the inductor V indu and transformer V tran. are....

In the RF band of the electromagnetic (EM) spectrum, planar spiral inductors have been widely used in the
design of radio frequency integrated circuits, intended to work in the ...

Abstract-- This paper presents a physical model for planar spiral inductors on silicon, which accounts for eddy
current effect in the conductor, crossover capacitance ...

2. PLANAR SPIRAL INDUCTOR DESIGN AND MODELING . 2.1 Design of planar spira inductor. Planar
spiral inductors exhibit various structural configurations, including square, hexagonal, and octagonal
geometries, as illustrated in Figure 1 [14][15]. Table 1 provides a summary of five critical geometric
dimensions: turn width, spacing between turnsw, s

The key performance metric of any inductor is the quality factor (Q), and as an embedded planar spiral
inductor transformer consisting of two coupled planar spiral inductors, ...

In this work, the integrated planar inductor is composed of one octagonal spiral coil in copper (Cu) with two
turns. The integrated planar transformer is composed of two octagonal spiral coils in copper (Cu) with three
turns of primary and two turns of secondary (Fig. 2). The planar spiral coils of these inductive components are
superim-

Download scientific diagram | Optical images of AJ printed a) planar-spira inductor, b) straight-solenoid
inductor with polymer core, ) tapered-solenoid inductor with polymer core, d) end-on ...

APHY SICALMODELFORPLANARSPIRALINDUCTORSONSILICONC.PatrickY ueChangsupRyuJackL au
*ThomasH.L eeandS.SimonWongCenterforl ntegratedSystemsStanfordUniversity StanfordCA94305 ...

Figure 1 shows example of a Planar Spiral Inductor. The design parameters are the width of theline (W )), ...
In the ideal case, inductance is pure energy-storage element, while in reality parasitic resistance and
capacitance decrease quality factor. This is because the parasitic resistance consumes stored energy, and the
parasitic ...

equivalent inductance of a toroidal inductor is bigger than that of a compact spira of the same size, and
viceversa. In the genera case, by dividing (6) over (4) we can obtain the ratio between the inductances of
circular spiral inductor and optimum toroidal inductor corrected from, Lo, which is given by: &#197; & #222;
&#219; &#212; &#221; & #204; & #215; & #197; & #216; & #204; & #227; = & #222; & #216;
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