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Summary of Facts and Subm ssi ons

1755.D

The applicant filed an appeal against the decision of
t he exam ning division to refuse European patent
application Nr. 99 304 467. 6.

The reason given for the refusal was that the subject-
matter of the independent clains 1 and 6 was not new.

The deci si on under appeal cited the following prior art
docunent :

D1: JP-A-03 089 627.

The PAJ abstract (in English) of D1 has been published
in 1991 and is itself part of the state of the art.

The appellant indicated in a letter dated 21 June 2004
that a full translation of D1 was available to him He
did not file this translation, although he was invited
to do so in a comunication of the board.

Oral proceedi ng took place before the board on 20 July
2004. As announced in a letter of 19 July 2004, the
appel  ant was not represented at the oral proceedings.

It was noted that the appellant requested that the
deci si on under appeal be set aside and that a patent be
granted in the foll ow ng version:
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Descri ption

Pages 2a, 5 and 11 filed with letter of 19 July 2004,
Page 2 filed with letter of 21 June 2004, and

Pages 1, 3, 4, 6 to 10, 12 and 13 of the application as
filed.

Cl ai nms
No. 1 to 9 filed with letter of 19 July 2004,

Dr awi ngs
Sheets 1/6 to 6/6 of the application as fil ed.

Caim1l reads as foll ows:

"A nethod of converting a digital input signal (S) to
analog form said digital input signal (S) having an
anplitude defined by N bits, the nmethod conprising the
steps of:

adjusting the anplitude of the digital input signal (S)
to obtain an adjusted signal (S + D) on a first path
(16) and a distortion signal (D*) on a second path (18);
converting the adjusted signal (S + D) on the first
path (16) to analog formby a first analog to digital
converter (12) to produce a first analog signal (S +
D);

converting the distortion signal (D) on the second
path (18) to analog formby a second analog to digital
converter (14) to produce a second anal og signal (D*);
conmbining said first analog signal (S + D) and said
second anal og signal (D*') to produce a converted

anal og signal (S) [sic] with a | ower anplitude of
spurious distortion when conpared to the anplitude of
spurious distortion if the digital input signal (S) had
been converted by the first digital to anal og converter
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(12);
sai d nmet hod CHARACTERI SED BY:

routing the n2 nost significant bits of said digital

i nput signal (S) onto said first path (16) as said
adjusted signal (S + D), thereby clipping the anplitude
of the digital input signal (S); and

routing the remaining nl | east significant bits of the
digital input signal (S) onto said second path (18) as
said distortion signal (D*)."

Claim6 reads as foll ows:

"A digital to anal og converter systemfor converting a
digital input signal (S) to a converted anal og signal
(S'), said digital input signal having an anplitude
defined by N bits, said system conpri sing:

means for adjusting the anplitude of the digital input
signal (S) to obtain an adjusted signal (S + D) on a
first path (16) and a distortion signal (D) on a
second path (18);

a first analog to digital converter (12) for converting
the adjusted signal (S + D) on the first path (16) to
analog formand to thereby produce a first anal og
signal (S + D);

a second analog to digital converter (14) for
converting the distortion signal (D) on the second
path (18) to analog formand to thereby produce a
second anal og signal (D*);

a conbiner (20) coupled to said first and second pat hs
operative to conbine said first analog signal (S + D)
and said second anal og signal (D*’) to produce a
converted anal og signal (S) [sic] with a | ower
anplitude of spurious distortion when conpared to the
anplitude of spurious distortion if the digital input
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signal (S) had been converted by the first digital to
anal og converter (12);

sai d system CHARACTERI SED | N THAT:

the n2 nost significant bits of said digital input
signal (S) are routed onto said first path (16) as said
adjusted signal (S + D), thereby clipping the anplitude
of the digital input signal (S), and

the remaining nl |east significant bits of the digital

i nput signal (S) are routed onto said second path (18)
as said distortion signal (D*)."

Claims 2 to 5 are dependent on claim1l and clains 7 to
9 on claim 6.

The appel | ant argued essentially as foll ows:

Ref erence D1 di sclosed a digital/anal og converter (DAC)
system i ncl udi ng dual DAC units and concerned an
application where a voltage shift signal was added to
the input signal to address certain known probl ens of

i nput signals at the point of crossing zero volts.
Because of the addition of the DC bias to the input
signal, the input of the DAC coul d exceed the dynamc
range of the DAC itself, thus generating |arge waveform
distortion. Figure 1 of DI showed a systemin which a
shift signal generation circuit 2 generated a shift
signal B that was added to the digital input signal A
by a digital adder 3 to generate C = A + B. A level
detection circuit 4 determ ned whether the adder out put
C reached a predeterm ned | evel that had been set at or
bel ow overflow of a first DAC 5. Adigital limter 6
connected to the adder 3 and to the | evel detection
circuit 4 outputted the adder output C unchanged if it
did not reach the predetermned level. |If the adder
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out put C was at or above the predeterm ned | evel, the
digital limter 6 continuously outputted a digital
value at a given level. A digital subtraction circuit 7
havi ng one input connected to the adder 3 and anot her

i nput connected to the limter 6 provided a
conpensation signal E = C - D. The conpensation signal
E was equivalent to a conponent which had been cut off
by the limter 6. A digital subtractor 8 was connected
to the shift signal generation circuit 2 and the
subtraction circuit 7 and outputted a signal F =B - E
The first DAC 5, which had a dynam c range that was the
sane as that of the adder 3, converted the output D of
the limter 6 to an anal og signal. A second DAC 9
converted the output F of the subtractor 8 to an anal og
signal. Finally, an analog subtraction circuit 10
subtracted the output of the second DAC 9 fromthe
output of the first DAC 5 to obtain the output waveform
Wil e the periodic renoval of a DC bias from an input
signal mght literally have constituted a reduction in
anplitude, it was clear that such a renoval of a
constant DC of fset had no effect on the operational
anplitude of the input signal itself. Furthernore, the
di stortion addressed by D1 was an internal distortion
of the DAC occurring fromthe DC bias of the input
signal causing that signal to exceed the dynam c range
of the DAC.

The only simlarity between D1 and the invention was
that both enployed dual DAC units arranged to operate
on separate portions of an input digital signal.
However, there was no simlarity at all between the
approach of D1 and that of the invention for

determ ning the input paranmeters for the respective DAC
units. In contrast to the conplex arrangenent of D1,



- 6 - T 0594/ 02

t he invention achieved its goal of inproving the
spurious free dynam c range (SFDR) of the DAC system by
simply dividing the digital input signal into two parts,
a first part conprising the n2 nost significant bits
(MSB) of an N bit input word and a second part
conprising the remaining nl [east significant bits (LSB)
(N=n2 + nl). The n2 bits of the first part,
representing the input signal S plus a distortion
conponent D, were routed onto a first path towards a
first DAC. The nl bits of the second part, representing
an anount of anplitude clipping for the input signal
and designated distortion D*, were routed via a second
path to a second DAC. After operation by the respective
DAC units on the first and second paths, the anal og

out puts thereof were reconbined to formthe anal og

out put of the DAC system corresponding to the digital

i nput of that system The anplitudes of the signals S
+ D and D* were reduced with respect to the anplitude
of the digital input signal S, so that the DA
conversion was performed on | ower anplitude signals on
t he separate paths before reconbining the signals. The
DAC system of the invention thereby produced the
desired converted analog signal S with an inproved
SFDR. The spurious distortion which was addressed by
the invention was different fromthe internal DAC

di stortion addressed by Dl1. Furthernore, the way in

whi ch the present invention reduced spurious distortion
was clearly different fromthe way the systemof D1
oper at ed.

1755.D
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Reasons for the Decision

1. The appeal is adm ssible.

2. Amendnent s

2.1 In the application as filed the reference S designates
the converted analog signal. It is therefore

i mredi ately apparent that the reference "(S)" nust be
anended to read "(S' )" where it follows the expression
"converted analog signal” inclaim1 (line 17 of

page 14) and in claim6 (line 1 of page 16).

2.2 The | ast paragraph of page 2 of the description filed
with the letter of 21 June 2004 indi cates that
"according to a further aspect of the present invention,
there is provided a digital to anal og converter
system ... as defined in claim7". Follow ng the
amendnents to the clains filed with the letter of
19 July 2004, claim6 is now the independent claim
directed to the digital to anal og converter system It
is therefore imedi ately apparent that the expression
"claim 7", which appears in the last |ine of page 2 of
t he description, nust be anended to read "cl aim 6"

2.3 The application as originally filed included nethod
claims (clains 1 to 8 and 15) and apparatus cl ai nms
(clains 9 to 14 and 16). The features of present
clainms 1 and 6 can be found in clainms 9 to 11 as
originally filed. Regarding present clains 2 and 7, the
feature that a summer conbi nes the anal og out put
(S + D) fromthe first DAC with the anal og out put
(D*") fromthe second DAC is described on page 6,
lines 13 to 15, of the description as originally fil ed.

1755.D
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The feature of present claim3 corresponds to the one
specified in claim4 as originally filed. The feature
of present claim8 can be found in claim12 as
originally filed. The features of present clains 4 and
9 can be found on page 10, lines 11 to 20, of the
description as originally filed. The feature of present
claim5 corresponds to the one specified in claim8 as
originally filed.

The description has been anended to cite docunent D1
and indicate the background art disclosed therein.
Furthernore, the description has been anmended to nmake
it consistent with the clainms and to correct a clerical
error on page 11.

Thus, the application has not been anended in such a
way that it contains subject-matter which extends
beyond the content of the application as filed.
Therefore, the amendnents do not contravene

Article 123(2) EPC

Novel ty

It is not contested that D1 discloses a systemand a
correspondi ng nethod for converting a digital input
signal to analog form As is generally known, the
digital input signal of DL nust have its anplitude
defined by a certain nunber N of bits. In D1, the
digital input signal Ais digitally manipul ated by
conponents 2, 3, 4 and 6 to obtain a digital signal D
havi ng a changed anplitude on a first path connected to
the input of a first digital to anal og converter (DAC
5. In the view of the board, the mani pul ation of the
digital input signal to change its anplitude perforned
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in the systemof Dl falls within the terns used in
claims 1 and 6 of the present application ("adjusting
the anplitude of the digital input signal to obtain an
adjusted signal"). A further signal F=D- Ais
obtained in the system of Dl, by nmeans of conponents 7
and 8, on a second path connected to the input of a
second DAC 9. A subtracting circuit 10 subtracts the
anal og out put of the second DAC 9 fromthe anal og

out put of the first DAC 5 and thereby produces a
converted anal og signal corresponding to the digital

i nput signal A In the view of the board, a subtraction
of analog signals as perforned by the circuit 10 of D1
can be regarded as a conbination of signals. The PAJ
abstract of D1 further states that the purpose of the
system described there is to obtain an anal og signal
with |l ess distortion. Thus, the board considers that
the features specified in the pre-characterising
portions of clains 1 and 6 of the present application
are part of the prior art disclosed in D1, in
particular in its PAJ abstract.

The mani pul ation of the digital signal in Dl involves
in particular adding a shift signal B to the digital
input signal A It is therefore apparent that this

di gital mani pul ation does not result in routing the n2
nost significant bits of the digital input signal on
the first path to the input of the first DAC 5. This
also inplies that the signal F, which in the system of
Dl is applied to the input of the second DAC 9 and
represents the difference between the signal D applied
to the input of the first DAC 5 and the digital input
signal A, cannot correspond to the nl |east significant
bits of the digital input signal.
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The features of the characterising portions of clainms 1
and 6 of the present application are therefore not part
of the prior art disclosed in DL.

Thus, the subject-matter defined by clains 1 and 6 is
considered to be newin the sense of Article 54(1) EPC
Furthernore, the board considers that clains 1 and 6
are properly cast in the two-part formspecified in

Rul e 29(1) EPC.

| nventive step

According to the present application, a |ower anplitude
of spurious distortion can be obtained by routing the
n2 nost significant bits of a digital input signal A on
a first path to the input of a first DAC and the
remaining nl less significant bits on a second path to
the input of a second DAC and conbi ning the anal og

out puts of the two DACs. Such a teaching is conpletely
inconpatible with the prior art system described in DL.
Nothing in DL or in the only other docunent cited in

t he European search report (which relates to analog to
digital conversion and not digital to anal og conversion
as the present application and Dl) suggests this
feature. The board considers therefore that, having
regard to the state of the art, this feature is not
obvious to a person skilled in the art. Thus, the
subject-matter of clainms 1 and 6 is considered to

i nvol ve an inventive step in the sense of Article 56
EPC.

The subject-matter of clains 2 to 5 and 7 to 9, which
are dependent on clainms 1 and 6, is thereby also

consi dered as being new and involving an inventive step.
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Or der

For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the first instance with the
order to grant a patent in the version requested by the
appel  ant, nanely:

Descri ption

Pages 2a, 5 and 11 filed with letter of 19 July 2004,
Page 2 filed with letter of 21 June 2004, and

Pages 1, 3, 4, 6 to 10, 12 and 13 of the application as
filed,

Cl ai s
No. 1 to 9 filed with letter of 19 July 2004,

Dr awi ngs
Sheets 1/6 to 6/6 of the application as fil ed,

with the correction of three obvious clerical errors,
namely: inclaiml1, line 17, "signal (S)" to read
"signal (S')", inclaim6, line 1 of page 16, "signal
(S)" to read "signal (S)", and in the last |ine on
page 2 of the description, "claim7" to read "claim&6".

The Regi strar: The Chai r man:

D. Sauter W J. L. \Weeler
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