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Gyratoren zur
Emulation von
Lastinduktivitaten

Moderne Schaltwandler streben immer hdhere
Leistungsdichten an. Da ublicherweise passive
Bauteile wie Filterinduktivitdten das grof3te Volumen

beanspruchen, werden neuartige Ansétze zu deren e ;OWER-STAIGQE l. .
Miniaturisierung gesucht, um die Leistungsdichte zu @ ® ® e @
erhohen.
Ein vielsprechender Ansatz ist dabei die Emulation G“"_’ Input g Logic
einer Induktivitdt mittels eines Gyrators und einer g © @Signals Supply ©
Kapazitidt. Durch den Gyrator wird die Impedanz des a Drivers
Kondensators in die duale Impedanz (Spule) X
umgewandelt und verspricht so ein deutlich i | @ ®-9 @
kompakteres Volumen. | POWER-STAGE 11
Ziel dieser Arbeit ist die Evaluation (Auslegung und | s & &
Simulation) eines monolithisch integrierten Gyrators '
zur Emulation von Lastinduktivitaten. Aul3erdem soll 29 mm
ein diskreter Gyrator mit kommerziellen Chip photograph of.a integrated power stage
Komponenten zur Validierung des Funktionsprinzipes with gyrator [2]
entwickelt und getestet werden.
Arbeitsplan:
« Einarbeitung & Literaturrecherche (10%)
« Design und Simulation eines monolithisch

integrierten Gyrators (30%) ] .
«  Aufbau diskreter Gyrator (20%) ;—'»—"" f +'1 // .-'-—“’" +'2 +“
«  Charakterisierung diskreter Gyrator (20%) v )CVZ ‘D L_TC:gZL// v D TR R
* Ausarbeitung (20%) ._:._Inductance to capcitance /l ‘_*_b. Capacitance to inductance

Fig. 1. Element transformation property of a gyrator [1]
[1] M. Saad and E. Alarcén, "Tunable switch-mode emulated inductive elements for enhanced power converter
miniaturization," IECON 2016 - 42nd Annual Conference of the IEEE Industrial Electronics Society, Florence, 2016, pp. 1184-
1189, doi: 10.1109/IECON.2016.7793358
[2] E. Abramov, A. Cervera and M. M. Peretz, "Optimal Design of a Voltage Regulator Based on Gyrator Switched-Resonator
Converter IC," in IEEE Journal of Emerging and Selected Topics in Power Electronics, vol. 6, no. 2, pp. 549-562, June 2018, doi:
10.1109/JESTPE.2017.2741977.
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gyrators for
inductance
emulation

Modern switched mode power supplies (SMPS) are
aiming for ever increasing power densities. Since
typically passive components like the filter

inductances require the most volume, there are . ® ;OWER-STAIGQE l. .
several approaches to minimize them and therefore ® ® ® e @
increase the power density in compact power

electronics sub-systems. Gate Input g Logic

A promising approach is the emulation of an g ® @Signals Supply ©
inductance by using a gyrator and a capacitance. The a Drivers

gyrator is transforming the impedance of the o

capacitor into the dual impedance (coil) and therefore | @ ®-9 @
promising a much higher volume. | POWER-STAGE 11

Goal of this thesis is the evaluation (design and
simulation) of a monolithic integrated gyrator for an
emulation of a load/filter inductance. Additionally a
discrete gyrator with commercial components should
be designed and tested for proof of concept.

Time plan:
e Literature research (10%)

* Design and simulation of a monolithic integrated
gyrator (30%)

2.2 mm
Chip photograph of a integrated power stage
with gyrator [2]

/

« Design discrete gyrator (20%) L ple L AT St I
—p— !
- - - o + + + ; * + +
« Characterization discrete gyrator (20%) v )LD v ] /v )(i}c D v 3o
. Written thesis (20%) ! S I G :
a. Inductance to capcitance / b. Capacitance to inductance

’

Fig. 1. Element transformation property of a gyrator [1]
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