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(57) Abstract: The invention relates to an adaptive differential sigma-delta modulator, wherein delta is adapted to the input and/or
output signal. Basically, the invention introduces a new approach within the field of sigma-delta converters, as the invention intro-
duces a non-fixed A value and consequently a variable quantisation noise.
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A. CLASSIFICATION OF SUBJECT MATTER

IPC7: HO3M 3/02

According to International Patent Classification (IPC) or tc toth national classification and 1PC

B. FIELDS SEARCHED

IPC7: HO3M

Minimum documentation searched (classification system foiiowed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are inciuded in the fields searched

Electronic data base consulted during the international search {name of data base and, where practicable, search terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category*

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.

X

line 1 - 1ine 33

US 5471209 A (PHILIP H. SUTTERLIN ET AL),
28 November 1995 (28.11.95), column 3,
line 27 - column 4, line 11; column 5,

US 5311181 A (PAUL F. FERGUSON, JR. ET AL),
10 May 1994 (10.05.94), column 1,
1ine 19 - line 25; column 6, line 24 - Tline 54;
column 7, line 56 - column 8, line 25

US 5844514 A (ULF RINGH ET AL), 1 December 1998
(01.12.98), column 3, Tine 57 =~ column 4, Tine 53
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1,11,13,14
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See patent family annex.
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earlicr application or patent but published on or after the international
filing date

document which may throw doubts on priority claim(s) or which is
cited Lo cstablish the publication date of another atation or other
special reason (as specified)

document referring to an oral disciosure, use, cxhibition or other
means

document puhlished prior to the international filing date but }ater than
the priority date claimed
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later document published after the international filing date or prionty
date and not 1n conflict with the application but cited to understand
the principle or theory underiying the invention

document of particular relevance: the claimed invention cannot be
considered novel or cannot be considered Lo involve an inventive
step when the document is taken alone

document of paruicular relevance: the claimed invention cannot he
considered to involve an inventive step when the document is
combined with one or more other such documents, such combination
heing obvious to a person skiiled in the art

document member of the same patent farruly

’
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European Patent Office P.B. 5818 Patentlaan 2

NL-2280 HV Rijswijk
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Fax(+31-70)340-3016

Authorized officer
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Telephone No.
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C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT

11 August 1998 (11.08.98), column 3,
Tine 50 - column 6, line 67

Category*| Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
A EP 0645893 A1 (ADVANCED MICRO DEVICES INC.), 2-7,9
29 March 1995 (29.03.95), column 1,
line 38 - column 2, line 23
X EP 0709970 A2 (THE GENERAL ELECTRIC COMPANY, 8
P.L.C.), 1 May 1996 (01.05.96), figure 3,
abstract
X US 5541600 A (ENRIQUE M. BLUMENKRANTZ ET AL), 10
30 July 1996 (30.07.96), column 5,
Tine 1 - line 17
A US 5793316 A (MASAYOSHI NOGUCHI ET AL), 12
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Box 1 Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

1. D Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. D Claims Nos.:
because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. [] Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box I Observations where unity of invention is lacking (Continuation of item 2 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

See extra sheet

1 As all required additional search fees were timely paid by the applicant, this international search report covers all
searchable claims.

2. D As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment
of any additional fee.

3. D As only some of the required additional search fees were timely paid by the applicant, this international search report
covers only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant’s protest.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet (1)) (July1998)
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The application is not considered to comply with the
requirements of unity of invention for the following reasons:

The invention according to claim 1 relates to a sigma-delta
modulator wherein the signal delta is adapted to the input
signal of the modulator circuit.

The invention according to claim 11 relates to a sigma-delta
modulator wherein delta is adapted to the input signal of the
modulator circuit using at least one algorithm.

The search has revealed that the sigma-delta modulator of
claims 1 and 11 is not novel since it is disclosed in any the

following documents:

D1) US 5 471 209 A
D2) US 5 311 181 A

Consequently, this International Searching Authority considers
that there are 10 inventions claimed in the international
application covered by the claims indicated below:

I A sigma-delta modulator according to claims 1-3
wherein a delta signal is established on the basis of a
measurement of the input signal of the modulator circuit over
a measuring fixed periocd.

I1 A sigma-delta modulator according to claim 4 and 5
wherein a measuring period corresponds to a TDMA time slot and
wherein the power level of a previous time slot is a measure
parameter.

III A sigma-delta modulator according to claim 6 wherein
the delta signal is kept at a constant during a measuring
period.

Iv A sigma-delta modulator according to claim 7 wherein a
measuring period is not longer than the input signal period of
the modulator circuit.

v A sigma-delta modulator according to claim 8 wherein a
current delta is established in dependency of a currently
measured output signal and at least one previously measured
output signal.

VI A sigma-delta modulator according to claim 9 wherein a
time period is adapted to the time constant of the human ear.
VII A sigma-delta modulator according to claim 10

comprising at least one feedback loop, wherein a variable
signal delta is adapted to the input signal of the modulator
circuit.

Form PCT/ISA/210 (extra sheet) (July1998)
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VIII A sigma-delta modulator according to claim 12 wherein
delta is determined as the maximum value of a set of amplitude
samples of a previous measuring period multiplied by 1,5.

IX A sigma-delta modulator, using said modulator
according to claim 13
X A sigma-delta modulator, using said modulator

according to claim 14

Unity of invention is fulfilled only when there is a technical
relationship among the inventions involving one or more of the
same corresponding technical features.

The only common special technical feature between inventions
I-IV, VI, and IX-X, is a measuring period. Since claim 1 and
claim 11 lacks novelty, the inventions V, VII and VIII are not
so linked as to form a "single general inventive concept”,
according to PCT rule 13.2.

Therefore, 4 posteriori, the application comprises 4
inventions not fulfilling the requirements for wunity of
invention, namely:

I A sigma-delta modulator according to claims 1-7 9,
11, 13 and 14

1T A sigma-delta modulator according to claim 8,

IIT1 A sigma-delta modulator according to claim 10,

v A sigma-delta modulator according to claim 12,

Form PCT/ISA/210 (extra sheet) (July1998)
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