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Summary of Facts and Submn ssions

0630.D

Thi s appeal is against the decision of the exam ning
di vi si on refusing European application No. 93 912 342.8
(published as International application WO 93/22837).

In response to the summons to oral proceedi ngs before
the Board, the appellant filed clains 1 to 5 (main
request) and clains 1 to 3 (auxiliary request) wth
letter dated 11 January 2002. Foll ow ng a tel ephone
conversati on between the appellant's representative and
the rapporteur of the Board, the appellant confirned
with fax dated 12 February 2002 that he woul d not
attend the oral proceedings schedul ed for 13 February
2002.

The Board held oral proceedi ngs as schedul ed on
13 February 2002 in the absence of the appellant.

Caim1l of the main request has the follow ng wording:

"A voltage level shifting circuit (200) for shifting
first and second voltage levels of a first device to
respective first and second shifted voltage |evels of a
second device, the circuit conpri sing:

in the first device (A 202) and coupled to a first
power supply (210-211) thereof, a trigger

circuit (206-216) having an input (204) for receiving
the first and second voltage | evels, and

in the second device (B, 218), and coupled to a second
power supply (220, 226) thereof, a first shifted voltage
| evel supply neans (222-228) and a second shifted

vol tage | evel supply neans (232-238);
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out put neans (242-246), adapted to provide said first
and second shifted voltage | evels at an output thereof;

the trigger circuit (206-216) conprising:

first swtch neans (208), connected to the input (204),
for providing a first voltage signal to a first

l'ine (212) when the second voltage |evel is provided at
t he input;

second switch neans (206), connected to the

I nput (204), for providing a second voltage signal to
the first line (212) when the first voltage level is
provi ded at the input;

third switch neans (214) connected to the first

line (212) responsive to the first voltage signal for
connecting said first shifted voltage |evel supply
nmeans (222-228) to said output neans (242-246); and

fourth switch nmeans (216) connected to the first

line (212) responsive to said second vol tage signal for
connecting said second shifted voltage | evel supply
means (232-238) to the output neans.”

Clains 2 to 5 are dependent on claiml.

Caim1l of the auxiliary request, except for m ssing
reference signs in lines 11 and 20, has the sane
wording as claim1l of the nmain request and adds the
follow ng features after "output neans" at the end

t her eof:

"and wherein each of the first and second shifted
vol tage | evel supply neans includes resistive voltage
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di vi der neans (222, 224; 232, 234) coupl ed between the
second power supply (220) and a ground reference (226),
and a buffer anplifier (228, 238) for providing the
shifted voltage level to said respective third and
fourth swtch neans.”

Clains 2 and 3 are dependent on claim1.

The reasons for refusing the present application given

in the decision under appeal may be translated into the
new cl ai m | anguage and summari sed as follows, in so far
as they apply to the subject-matter of the anmended

cl ai ns:

WO A- 87/ 03758 (docunent D1, page 2, |ast paragraph)
related to the same problemas the present application.
The trigger circuit of D1, Figure 1, included first and
second switch neans (which were invariably conprised in
CMOS logic circuit 12 and shared a conmon i nput) as
well as third and fourth switch neans (14, 16). A first
shifted voltage level froma first shifted voltage

| evel supply neans (@B etc) or a second shifted voltage
| evel froma second shifted voltage | evel supply neans
(A4 etc) was provided at an out put neans (Vo). D1

| acked an explicit circuit diagram of the output stage
of the CMOS logic circuit (12). In the absence of any
contrary teaching, the person skilled in the art woul d
select a standard formof a CMOS stage as a routine
choi ce, and would thus arrive at the subject-mtter of
claim1l without involving an inventive step.

The appel |l ant essentially argued as foll ows:

When devices A and B of different logic famlies were
coupl ed together, it was necessary to convert the logic
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| evel s. The converted logic levels varied with

transi ent and thermal variations of both devices A
and B. The inventor of the present application had
recogni sed that it was necessary to provide various
degrees of isolation fromthese variations by
providing, in a first device A a two-stage trigger
circuit conprising first to fourth swtch neans. The
first and second switch neans provided a voltage signa
to the third and fourth switch neans whi ch had
significantly |l ess voltage variation than the input
signal. The third and fourth switch neans nerely acted
as transm ssion gates for signals generated within
device B and thus subject to all the conditions of
tenperature etc existing in device B

Dl related to a different problemof ensuring that the
shifted voltage | evel automatically tracked variations
arising fromtenperature changes in the ECL |ogic
circuit. DL was conpletely silent about the need for
providing isolation fromthe conditions existing within
device 10. There was no notivation to provide a second
stage in a trigger circuit to provide a further degree
of isolation. Although it was commobn general know edge
that transistors in CMOS integrated circuits were
arranged with their main current paths connected in
series chains, the configuration of these transistors
could vary greatly (eg OR, NOR, XOR functions), and D1
cont ai ned no teaching towards the specific
configuration, nor towards the benefits and
desirability of providing the two-stage trigger
circuit, of the present application. The decision under
appeal nerely alleged, but did not denonstrate, that
CMOS logic circuit output stages invariably conprised a
pai r of series connected PFET and NFET that would
provide a direct equivalent to the first and second
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swi tch means of the present application.

I n accordance with established jurisprudence of the
boards of appeal, the question to be deci ded was not
whet her the person skilled in the art could have
arrived at the subject-matter as cl ai ned consi deri ng
the technical feasibility and the absence of obstacles,
but whether the skilled person would have done so. It
was thus necessary to show that there was a

recogni sable pointer in the prior art to conbi ne known
nmeans and the conventional device. The person skilled
in the art did not act out of idle curiosity but with a
specific technical purpose in mnd. Since there was no
notivation in DL to i nprove the degree of isolation,
there was al so no suggestion that a second stage of the
trigger circuit was needed or desired. D1 (page 3,
lines 17 to 22) rather pointed away fromthis sol ution
inthat it nmentioned the possibility of formng the
third and fourth switch neans (14, 16) as part of the
CMOS | ogi c device 10. When utilising the circuit of D1
in connection with a logic circuit that had al ready
been designed to include a series-connected CMOS pair
output stage, it was nore likely to use these two

exi sting output stage transistors as the third and
fourth switch means (nerely changing their supply rails
to V, and Vp) than add two further transistors. This
woul d constitute a preferred inplenentation of the
prior art circuit because of the saving in silicon rea
estate. Therefore, D1 did not offer any pronpting
towards a two-stage trigger circuit and the person
skilled in the art would not have arrived at the
subject-matter of claim1 of the main request w thout

i nvol ving an inventive step.

Caiml of the auxiliary request specified a nore
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accurate neans of establishing a voltage |evel than the
emtter-base diode of a bipolar transistor as disclosed
in D1. A resistive voltage divider and buffer were not
suggested by D1 and, despite the disadvantage of
occupyi ng nore space on a chip, offered a substantially
sinplified circuit configuration which could be

advant ageously used in certain types of logic famly.

The appel |l ant requested that the decision under appea
be set aside and that a patent be granted on the basis
of clains 1 to 5 (nmain request) filed with letter dated
11 January 2002, or clains 1 to 3 (auxiliary request)
filed with letter dated 11 January 2002, or that the
case be remtted to the first instance for

consi deration of the auxiliary request.

Reasons for the Decision

1

2.1

0630.D

The appeal is adm ssible.

Mai n request

D1 (Figure 1, abstract) discloses a voltage |evel
shifting circuit for shifting first and second (CMXS)
voltage levels of a first device (10) to respective
first and second shifted (ECL) voltage | evels of a
second device, ie the device conprising the ECL |ogic
gates, in particular any of the "other ECL | ogic fan
out” (D1, Figure 1) which constitute "serviced ECL
devi ces" (D1, page 1, first full paragraph; page 3,
lines 12 to 14). The circuit conprises, in the first
devi ce and coupled to a first power supply (Vo Vss)
thereof, a trigger circuit (including CMOS |ogic
circuit 12 and switches 14 and 16) having an input for
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receiving the first and second voltage | evels (at |east
one i nput would be an inherent feature of any CMOS
“"logic circuit"). First and second shifted voltage

| evel supply neans (@B, 4, etc) are coupled to a
second power supply and conprised in the second device
(device 20, "by using one of the unused ECL | ogic
gates", is located in the sane second devi ce and
"exposed to the sane tenperature environnent as the

ot her ECL | ogic gates"; D1, page 4, paragraph 1).

Qut put neans (line connected to the commobn out put node
of switches 14 and 16 supplying signal V, to other ECL
logic fan out) are adapted to provide said first and
second shifted voltage | evels at an output thereof (D1,
pages 3 and 4, bridging paragraph). Third sw tch

nmeans (14) connected to a first line (comon input to
switches 14 and 16) are responsive to a first voltage
signal (eg V1L) for connecting said first shifted

vol tage | evel supply neans (eg @) to said output
nmeans; and fourth switch neans (16) connected to the
first line are responsive to a second voltage signa
(eg V1H) for connecting said second shifted voltage

| evel supply neans (eg 4) to the output neans (see D1,
Figures 1 and 2; page 5, paragraphs 1 and 2).

2.2 By deriving its power from (an unused ECL | ogic gate
of ) the second device |ocated in the sane tenperature
environnent as the serviced ECL | ogic devices (and not
fromthe power supply of the first device 10), the
| evel shifting circuit of D1 (page 1, second paragraph;
page 2, |ast paragraph; pages 3 and 4, bridging
par agraph) isolates the serviced ECL | ogic devices of
t he second device, with respect to the valid |ogic
| evel, fromthe conditions (tenperature and voltage
i nduced signal shifts) existing in the first device. As
in the case of the third and fourth switch neans (214,

0630.D Y A
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216) of the present application (Figure 3), the third
and fourth switch neans of D1 act as transm ssion
gates, triggered by a logic signal at the first I|ine,
for signals generated and subject to all the conditions
within the second device. These switch neans therefore
constitute a part of a trigger circuit in the neaning
of the present application.

D1 does not disclose any details of the structure of
the logic circuit 12, but it constitutes commbn genera
know edge that transistors in CMOS integrated circuits
are arranged with their main current paths connected in
series chains so that one transistor tends to turn on
while its conplenent is turning off. First and second
swi tch nmeans, connected to at |east one input, for
providing first and second (|l ogic) voltage signals to
the first Iine, respectively, would therefore be
invariably present in any CMOS logic circuit as

di sclosed in D1. The levels of the voltage signals (V1)
provided to the first line vary according to the

vol tage-transfer characteristic of the CMOS | ogic
circuit and thus provide a certain degree of isolation
bet ween the correspondi ng i nputs and out puts of the
first and second switch neans, as in the preferred
enbodi nent of the present application (Figure 3) where
the first and second sw tch neans have a common i nput.

However, the configuration of the transistors of a CMOS
logic circuit (shown as block 12 in D1), in particular
the connection of their respective gates with the at

| east one input, may vary greatly to achieve the |ogic
functions and i nput/output characteristics which are
desired for a specific use. Therefore, the subject-
matter of claiml1l of the main request differs fromthe
vol tage level shifting circuit disclosed in D1 in that
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the first and second switch neans in D1 (which are
inplicit inthe CMOS logic circuit 12) are not
necessarily so connected that the first swtch neans,
connected to the input, provides a first voltage signa
to the first Iine when the second voltage level is
provi ded at the input, and the second switch neans,
connected to the (sane) input, provides a second
voltage signal to the first line when the first voltage
| evel is provided at the (sane) input.

2.5 It follows fromthe foregoing that the probl em of
I sol ating the second device fromtenperature and
vol tage induced signal shifts of the first device,
mentioned in the application as published (page 6,
lines 14 to 17; page 12, lines 5 to 10), is already
solved in D1 and therefore nmay not serve as the
obj ective problemwhen D1 is used as a starting point.
In view of the differences nentioned in the preceding
par agraph, the Board considers that the objective
techni cal probl em underlying the subject-nmatter of
claim1 consists in filling the gaps left in the
di scl osure of D1 for reducing its teaching to practice
i n accordance with the specific requirenents of the
logic circuits of the first and second devices for a
gi ven purpose.

2.6 Filling these gaps in the way as specified in claim1l
of the main request constitutes a matter of routine
choice. A basic CMOS inverter for inverting a |logic
signal, or an additional CMOS output buffer stage
havi ng a common input for increasing the current gain
at the output of the logic circuit, wuld constitute
el enents readily contenpl ated by the person skilled in
the art to achieve the | ogic functions and i nput/out put
characteristics which are desirable in the

0630.D Y A
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ci rcunst ances of a given use. The series connected CMOS
transi stors of such routine enbodi nents of the CMOS
logic circuit 12, in conbination with the switches 14
and 16 would forma trigger circuit where a first
voltage signal (eg H) is provided to the first |ine
when a second voltage level (eg L) is provided at the
i nput of the trigger circuit (the conmmon input of the
CMCS inverter or buffer), and where a second vol tage
signal (eg L) is provided to the first |ine when the
first voltage level (eg H) is provided at the input of
this trigger circuit.

The nmentioning of an "interfacing circuit, conprised of
conplenentary field effect transistors 14 and 16, which
may be forned using discrete devices or as part of the
CMOS | ogi ¢ device 10" (D1, page 3, lines 19 to 24) does
not teach away fromusing first and second switch nmeans
in the CMOS logic circuit 12 in conbination with third
and fourth switch neans. First, it should be noted that
this passage refers to a part of the |ogic device 10,
as a whole, not to a part of the CMOS logic circuit 12
to which the considerations nentioned in paragraphs 2.3
to 2.6 above apply. Second, if these transistors were
integrated in one and the sane CMOS logic circuit,
their drain-source current paths would neverthel ess
have to be coupled to the power supply in the second
devi ce which provides the first and second shifted

vol tage | evels. They would thus be differently
connected (and have to conply with different

requi renents) than two existing output stage
transistors of the CMOS logic circuit 12, which would
be connected wth their drain-source paths to the CMOS
power supply of the first device. Nothing else is

di scl osed for the third and fourth switch

nmeans (214, 216) of the trigger circuit of the present
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application. The feature of claim11 specifying that the
trigger circuit is "coupled to a first power supply" of
the first device does not nean that the drain-source
paths of the third and fourth switch neans are
connected to the first power supply (cf Figure 3).

The Board does not agree that such nodifications of the
circuit disclosed in DL nmerely represent a possibility,
considering the technical feasibility and the absence
of obstacles, of what a person skilled in the art could
have done, but that he had no notivation to do it. The
adaptation of a known level shifting circuit to the

ci rcunst ances of a given use as set out above is part
of the routine work of a person skilled in the art. It
thus constitutes a concrete technical reason for which
a person skilled in the art would nodify or suppl enent
the technical teaching of DI with known neans to
satisfy requirenents arising fromthe circunstances of
the given use. Since a person skilled in the art may be
assunmed to carry out such obvious nodifications as part
of his routine work, it is not necessary for there to
be an additional recognisable pointer in the prior art
to conbine a particular known neans with a conventiona
circuit. Therefore, the subject-matter of claim1 of
the main request represents an obvi ous nodi fication of
the level shifting circuit disclosed in DL and cannot
be considered as involving an inventive step

(Article 56 EPC). The mmin request thus has to be

ref used.

Auxi | i ary request
The additional features of claim1 of the auxiliary

request relating to a resistive voltage divi der neans
and a buffer anplifier relate to a different aspect of
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the level shifting circuit, nanmely that of how the
shifted voltage | evels are produced. Such features were
present in dependent clains 4 and 5 on file when the
deci si on under appeal was taken, but not dealt with in
that decision, nor in the precedi ng exam nation. The
Board does not wish to coment on this subject-matter
so as not to preenpt the exam nation of the first

i nstance on this request, and decides, pursuant to
Article 111(1) EPC, to remt the case to the exani ning
di vision for further prosecution.

O der

For these reasons it is decided that:

1. The deci si on under appeal is set aside.
2. The mai n request is refused.
3. The case is remtted to the first instance for further

prosecuti on.

The Regi strar: The Chai r man:

M  Hor nel | W J. L. Weeler
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