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Figure 12. Hysteretic current mode controlled bidirectional converter
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switching noise immunity, a comparator, a
lossless inductor current sense means and a con-
verter. A circuit using the inductors internal res-
istance for sensing the current through an induct-
or in a lossless manner is described. The circuit
preserves both DC and dynamic current informa-
tion while incorporating the RC time constant,
difference amplifier and signal amplification, all
using only one amplifier. This circuit provides
excellent common mode and ditferential noise
immunity, while still having a high bandwidth
and small group delay of the current signal. A
method to accomplish stability of a current mode
controlled converter when closing the loop to
control the output voltage with very high accur-
acy and gain is described.
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Group I: Claims 1 and 2

Group 1 invention is directed to a Iossless mductor current sensing and signal amplification circuit. The said circuit comprises the
technical features as defined in the subject matter of claims 1 and 2. The particular circuit for which protection is sought is shown in
Fig. 2.

Group II: Claims 3 to 6 _

Group Il invention is directed to a system for achieving bidirectional hysteretic current mode control with constant hysteresis. The
“said system comprises the technical features as defined in the subject matter of claims 3 and 4. The conﬂguratlon of the particular
system for which protection is sought is shown in Fig. 5.

It is considered that the features introduced in claims 5 and 6 are not related to a further additional invention. Accordingly, the special
technical features introduced in dependent claims 5 and 6 are considered to be related to further implementation specific details of the
technical feature "summer”, which has already been defined in the subject matter of independent claim 3, wherein the said technical
feature "summer” is preferably implemented as a summer circuit with added switching noise immunity. The specific configuration of
the said summer circuit is shown in Fig. 6.

Furthermore, it is perceived that the subject matter of independent claim 3 refers to the technical feature of "a means to measure the
current in said inductor", however, no further indication is given in the subject matter of said independent claim 3 that said technical
feature "a means to measure the current in said inductor” is identical to the lossless inductor current sensing and signal amplification
circuit according to the subject matter of independent claim 1.

Consequently, it is considered that said generic technical feature "a means to measure the current in said inductor” may be
represented by any known technical solution being applicable for measuring current in an inductor and is not particularly restricted to
the single proposed solution according to Group I invention to measure current in an inductor according to the subject matter of
independent claim 1. ' :

Group 1lI: Claims 7 and 8 -

Although the subject matter of independent claim 7 has been drafted to be of the method category, it is considered that the subject
matter of independent claim 7 is of an apparatus category. This is true, because there are only technical features contained in the
subject matter of said independent claim 7 which are straightforwardly directed to a current mode controlled converter being
specifically configured to attain stability when closing the loop to control the output voltage when using a very high gain.
Consequently, Group ITT invention is directed to a current mode controlied converter. The said current mode controlled converter
comprises the technical features as defined in the subject matter of claims 7 and 8. The configuration of the said current mode
controlled converter is shown in Fig. 10 and Fig. 12, respectively.

As the special technical feature common to Group I invention is neither present in Group II invention nor in Group III invention and
the special technical feature common to Group II invention is neither present in Group I invention nor in Group III invention and the
special technical feature common to Group III invention is neither present in Group I invention nor in Group II invention it is
considered that the group of inventions are not so linked as to form a single general inventive concept and, therefore, the requirement
of unity of invention is not met.
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searchablc claims.
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