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Summary of Facts and Subm ssi ons

0383.D

The appel | ant contests the decision of the exam ning
division to refuse application No. 96 908 502.6. The
reasons given for the refusal were that dependent
claims 6 and 8 effectively clainmed the sane subject-
matter so that the clains were not clear and concise
and that the subject-matter of claim1 did not involve
an inventive step, having regard to the prior art known

from

D1: US- A-4 667 166 and

D2: E.D.N. Electrical Design News, vol. 32, No. 2,
22 January 1987, pages 181 to 187, A Kaniel:
"Fl exi bl e PGA designs require few conponents”.

Fol |l owi ng a comruni cati on acconpanyi ng sumrmons to or al
proceedi ngs, the appellant filed anended clains 1 to 10
and anended pages 1 to 6 of the description. The oral
proceedi ngs were cancel | ed.

The appel | ant requests that the decision under appeal
be set aside and that a patent be granted in the

foll owi ng version

- Clains 1 to 10 filed with the letter of 26 January
2004;

- Description: pages 1 to 4 and 6 filed with the
letter of 26 January 2004, page 5 filed with the
letter of 3 February 2004, and pages 7 to 14 of
t he published application (WD 96/27239); and
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- Drawi ngs: sheets 1/4 to 4/4 of the published
appl i cation.

| V. Caim1l1lis now worded as foll ows:

"A progranmmabl e transconductor for generating a
differential current between a first current out put
term nal and a second current output term nal, wherein
said differential current is responsive to a
differential voltage operably inpressed between a first
vol tage input termi nal and a second vol tage input
termnal, wherein

a current source circuit (30) configured to deliver a
predet ermi ned anmount of current into each of a first
summ ng node and a second summ ng node;

a first gain block (44) has a first input coupled to
said first voltage input termnal, a second input
coupled to a first feedback node (60) and an out put;

a first transistor (46) has a first current-handling
termnal coupled to the first sunmm ng node, a second
current-handling termnal coupled to said first current
output termnal and a control termnal coupled to the
out put of said first gain bl ock;

a second gain block (54) has a first input coupled to
sai d second voltage input termnal, a second input
coupled to a second feedback node (70) and an out put;
and
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a second transistor (56) has a first current-handling
term nal coupled to a second summ ng node, a second
current-handling termnal coupled to said second
current output term nal and a control term nal coupled

to the output of said second gain bl ock,

a resistor circuit (RMD, RlL, R2) is coupled between
said first summ ng node and said second summ ng node,
said resistor circuit conprising a plurality of

i ndi vi dual resistors connected in series and defining a
plurality of internediate nodes between adjacent
resistors; characterised by

a first plurality of switch circuits (S1, S2, S3), each
having a first term nal coupled to a correspondi ng node
of the resistor circuit (36, 67, 68) and each further
having a second term nal coupled to the first feedback
node (60); and

a second plurality of switch circuits (S1, S2, S3),
each having a first term nal coupled to a correspondi ng
node (38, 77, 78) of the resistor circuit, and each
further having a second term nal coupled to the second
f eedback node (70); wherein

the resistor circuit and the plurality of swtch
circuits are configured to provide a programrmabl e

t ransconduct ance gain."

Clainms 2 to 10 are dependent on C aim1l.

The appel lant's argunents may be sumrari zed as fol |l ows.

In order to overconme the objection of lack of clarity
and conci seness, claim6 has been anended and forner
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claim 8 has been deleted, fornmer clains 9 to 11 being
consequentially renunbered as clains 8 to 10. The
present invention related to a programuabl e
transconduct or which received first and second i nput

vol tages and generated first and second output currents
whose nagni tudes were proportional to respective ones
of the input voltages. The difference between the

out put currents was proportional to the difference

bet ween the input voltages. Using a resistor to set the
transconductance gain of a transconductor resulted in a
high linearity, but the gain was fixed by the resistor
val ue and varied with sem conductor process paraneter
variations. In the present invention, the
transconduct ance gai n was changeably sel ectable after

sem conduct or manuf act uri ng.

Dl disclosed a differential anplifier systemwth

vol tage divider neans in the feedback path of the gain
bl ocks for reducing the range of voltages handl ed by
the differential anplifiers and | essening the adverse
effects of the stray capacitances of their inputs.
There was no disclosure in D1 that the voltage divider
means coul d be used to provide a programuabl e
transconductance gain. In D2, figure 2 showed
differential programmuable gain anplifiers with
programmabl e resi stances in the feedback | oops of
operational anplifiers. If this teaching were applied
to the differential anplifier systemof D1, it would
not influence the transconductance gain and woul d not
result in a circuit arrangenent according to the

present claiml.
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Reasons for the Decision

1
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The appeal is adm ssible.

The features recited in the present clains are al
disclosed in clainms 1 to 11 of the application

WO 96/ 27239 as filed and supported by the description,
page 6, line 22 to page 14, line 4. Pages 1 to 6 of the
description have been adapted to the present clains and
anmended to acknow edge the prior art known from Dl. The
amendnments do not contravene Article 123(2) EPC and

t hey overcone the exam ning division's objection to

| ack of clarity and conci seness.

The cl osest prior art anong the docunents cited by the
exam ning division is D1, which discloses with
reference to its figure 5 a differential amplifier
system for generating a differential current between a
first current output termnal (collector of transistor
42) and a second current output termnal (collector of
transi stor 44), wherein said differential current is
responsive to a differential voltage operably inpressed
between a first voltage input termnal (12) and a
second voltage input termnal (14), wherein:

- a current source circuit (the two current sources
lo) is configured to deliver a predeterm ned anount
of current into each of a first summ ng node
(emtter of transistor 16) and a second sunm ng
node (emtter of transistor 18);
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- a first gain block (66) has a first input (+)
coupled to said first voltage input term nal (12),
a second input (-) coupled to a first feedback
node (between resistors 76 and 78) and an out put;

- a first transistor (16) has a first current-
handling term nal coupled to the first sunmm ng
node, a second current-handling term nal coupled
to said first current output termnal and a
control termnal coupled to the output of said
first gain block;

- a second gain block (68) has a first input (+)
coupled to said second voltage input termnal (14),
a second input (-) coupled to a second feedback
node (between resistors 78 and 80) and an out put;

- a second transistor (18) has a first current-
handling term nal coupled to the second sunm ng
node, a second current-handling term nal coupled
to said second current output termnal and a
control termnal coupled to the output of said
second gai n bl ock; and

- a resistor circuit (RL, 76, 78, 80) is coupled
bet ween said first summ ng node and sai d second
sunm ng node, said resistor circuit conprising a
plurality of individual resistors connected in
series and defining a plurality of internediate
nodes between adj acent resistors.

4. The subject-matter of claim1 differs fromthe prior
art known fromDl in that it is a programuable

t ransconduct or, havi ng:
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- a first plurality of switch circuits, each having
a first termnal coupled to a correspondi ng node
of the resistor circuit and each further having a
second term nal coupled to the first feedback node;
and

- a second plurality of switch circuits, each having
a first termnal coupled to a correspondi ng node
of the resistor circuit, and each further having a
second term nal coupled to the second feedback
node; wherein

the resistor circuit and the plurality of sw tch
circuits are configured to provide a programrmabl e

t ransconduct ance gai n.

5. The advant age brought by these characterising features
is that the transconductance gain is changeably
sel ectabl e after sem conductor manufacturing.

6. D2 di scl oses various programmable gain anplifiers
(PGAs). A differential PGA is shown in figure 2a with
programuabl e resi stances (H1508) in the feedback | oops
of operational anplifiers. If this teaching were
applied directly in a straightforward manner to the
differential amplifier systemof D1, the resulting
circuit would have a progranmabl e resi stance connected
directly between the output of each of the operational
anplifiers (66, 68) and its inverting input, so that
the voltage gain of each of these anplifiers would be
i ndi vidually programmabl e. The resulting circuit would
not have an arrangenment of first and second switch
circuits according to the characterising part of
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claiml1l. Furthernore, even if it were assunmed (to the
appel l ant's di sadvantage) that it was obvious to couple
t he progranmabl e resi stances between the respective

f eedback nodes and the inverting inputs of the
operational anplifiers (66, 68), this would al so not
result in an arrangenent of first and second sw tch
circuits according to the characterising part of

claim 1.

In the judgenment of the Board, there is nothing in the
prior art (D1 and D2) cited by the exam ning division
whi ch would make it obvious to the skilled person to
nodify the circuit shown in figure 5 of D1 by repl acing
the fixed resistors 76 and 80 by progranmabl e

resi stances and configuring the circuit to provide a
progranmabl e transconductance gain in the manner
specified in the characterising part of claim1l of the
present application.

The Board therefore concludes that the subject-matter
of claim1l shall be considered as involving an
i nventive step in accordance with Article 56 EPC.

The Board finds that the application neets the
requi renents of the EPC.
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For these reasons it is decided that:

1. The deci sion under appeal is set aside.

2. The case is remtted to the departnent of first
instance with the order to grant a patent in the
foll owi ng version
- Clains 1 to 10 filed with the letter of 26 January

2004;

- Description: pages 1 to 4 and 6 filed with the
letter of 26 January 2004, page 5 filed with the
letter of 3 February 2004, and pages 7 to 14 of
t he published application (WD 96/27239); and

- Drawi ngs: sheets 1/4 to 4/4 of the published
appl i cation.

The Regi strar: The Chai r man:

D. Sauter W J. L. Wheeler
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