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Summary of Facts and Subm ssi ons

An opposition was filed agai nst European patent

No. O 355 064 (application No. 89 308 374.1) on the
ground that its subject-matter |acked an inventive step
within the neaning of Article 56 EPC in view of the
fol |l owi ng docunents:

Al: DE-A-3 223 706,

A2: "Optik und Atonmphysi k", Pohl, Springer-Verl ag,
1963, page 55,

A3: US-A-4 714 983,

Ad: GB-A-2 164 138,

A5: DE-CG3 625 767, and

A6: DE-A-3 634 493.

1. The patent was revoked by decision of the Opposition
Di vi si on.

The Opposition Division held in its decision that the
cl osest prior art back light device as disclosed in
docunment Al was distinguished fromthe cl ainmed device
in that the docunent did not contain an explicit
reference to the refractive index of the Iight
scattering material being higher than that of the
transm ssive material of the |ight-conductive plate,
nor to the mathematical expression of the coating rate.
Since however the refractive indexes had to be

di fferent fromeach other for the device to function
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physical ly, using a higher index for the Iight
scattering material was just one of two obvious

possi bilities. The mat hematical expression of the
coating rate as set out in claim1l was disclosed in
docunent A5 which was concerned with the sanme type of
devi ce, although in conjunction with non-reflecting
patterns, having a diming function to reduce too

bri ght areas. The cl ained device did not therefore

i nvol ve an inventive step within the neani ng of
Article 56 EPC (see points 3.1 to 3.5 of the Reasons).

The appel lants (proprietors of the patent) | odged an
appeal against this decision, requesting that it be set
aside and that the patent be maintained on the basis as
mai n request of anmended clains 1 and 2, of which the
only independent claim filed wwth the statenent of the
grounds of appeal, reads as foll ows:

"1. A back light device for a liquid crystal panel
conpri si ng:

a transparent plate (2) nmade of a |ight
transm ssive material;

a light source provided close to at | east one side
end portion of the said transparent plate;

characterised in that the light source (7) is a
linear |ight source extending along the full |ength of
the side end portion of the plate at which it is
| ocat ed,

a first surface of the said transparent plate is
partially coated with light scattering material (5)
having a refractive index higher than the said
transm ssive material of the said |ight-conductive
pl at e;

the light scattering material being in the form of
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dots, each dot having a size selected wthin a range of
from0.2 mnmmto 3 mMmin order to provide uniform
| um nance;

a light reflecting plate (4) covers the said first
surface of the said |ight-conductive plate which is
partially coated wwth the said |ight scattering
mat eri al ;

a light scattering plate (3) is provided on the
ot her or second surface that is the light emtting
surface of the said |ight-conductive plate (2), and in
that the said light transmtting plate or nenber is
partially coated wwth the said |ight scattering
material on the said first surface so that the coating
rate thereof is increased in proportion to x", where x
is the distance fromthe light source, and nis a
nunber from1.7 to 3."

The respondent (opponent) w thdrew his opposition upon
recei pt of the appellants' statenent of the grounds of
appeal, wi thout further coments.

In support of their request, the appellants who after
the wi thdrawal of the opposition by the opponent stay
as the only party in the appeal procedure, stressed

t hat docunent Al di sclosed a device having a very
conplex light intensity distribution. The device indeed
conpri sed several |anps disposed in respective cut-outs
at the periphery of the plate, the light-refracting
surface structures being constituted by line grids or
grooves disposed in the formof concentric rings or
circles.

The docunent did not disclose any |ight source
extendi ng along the full edge of one of the sides,
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whi ch in accordance with the invention sinplified |ight
distribution into a linear nodel, the intensity

di stribution being constant along directions paralle
to the light source.

Nei t her docunent Al, nor any of the other citations
suggested the clainmed provision of |light scattering
dots having a size precisely selected within a range
fromO0.2 mfmito 3 nmin conbination with a coating rate
i ncreasing in proportion to x", with x being the

di stance fromthe linear |ight source and n a val ue
froml1l.7 to 3. It was only after very careful and

| engthy research that the appellants arrived at the
conclusion that this specific conbination of ranges
achi eved excellent uniformty of the |um nance

t hroughout the surface of the transparent plate.

Reasons for the Deci sion

1. The appeal is adm ssible.

2. Anmendnent s

Claim1l corresponds in substance to a conbi nation of

i ndependent claim2 and dependent claim 3 as granted,
with the further limtations that the size of each dot
is selected within a range of 0.2 mmto 3 nm as was
di scl osed on page 4, lines 23 to 25 of the description
as originally filed, and that the linear |ight source
extends along the full length of the side end portion
of the plate at which it is | ocated.

The latter feature was not expressly set out in the
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application docunents as originally filed. Oiginal
Figures 1 and 3 however clearly show a linear |ight
source extending along the whole |length of an edge of
the transparent plate, and the skilled person in the
Board's view i medi atel y understands that the
illustrated arrangenent of the |ight scattering dots
such that the coating rate is constant in a direction
parallel to the edge provided with the l[inear |ight
source could not achieve the uniform | um nance of the
back |ight device stressed throughout the description
if the light source extended only over part of the edge
of the plate.

The anendnents brought to i ndependent claim?2 as
granted so as to achieve present claim1 also clearly
limt its scope.

Dependent claim 2 corresponds to dependent claim4 as
gr ant ed.

Accordingly, the amendnents brought to the patent are
not obj ectionable under Article 123(2) and (3) EPC

Patentability

The opponent did not raise any objection against the
allowability of independent claiml1, filed with the
appel l ants' statenent of the grounds of appeal, and his
wi t hdrawal of the opposition |eaves the appellants as
the sole party in the procedure.

The Board having scrutinized the citations on the file
found that novelty and inventive step of the clained
subject-matter were not called in question by the
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presently available prior art, for the follow ng

reasons.

The back light device set out in claim1 conprises a
conmbi nation of a plurality of features which closely
cooperate with each other so as to achi eve a common
result, nanmely a flat and conpact |ighting device which
is capable of providing uniformillumnation to a
transm ssive liquid crystal panel irradiated fromthe
rear (see colum I, lines 7 to 9, 20 to 25 and 39 to
47) .

The cl ai ned conbi nation in particular involves a
transparent |light transm ssive plate, a linear |ight
source extending along the full length of the side end
portion of the plate at which it is |ocated, dots of a
light scattering material formed on a first or back
surface of the transparent plate, which itself is
covered by a light reflecting plate, and a |ight
scattering plate provided on the other i.e. front
surface of the transparent plate. In addition, the
scattering material of the dots, their size and their
coating rate nmeet specific requirenents also set out in
claim 1.

The Board notices that the clainmed dots of a |ight
scattering material forma thin | um nance uniform ng
structure which absorbs incident light and re-emts it
in a broad range of directions, independently of the
angl e of incidence. Since this structure is provided on
the back surface of the transparent plate, its distance
fromthe further |ight scattering plate at the front
light emtting side of the device is sufficient to
permt proper mxing of the light rays issued fromthe
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dots and to avoid bright spots being forned on the
front side, despite a very thin sandw ched arrangenent
of the transparent plate between the front |ight
scattering plate and the back light reflecting plate.

The cl ai med conbi nati on of features in the Board's vi ew
is neither known from nor suggested by the prior art
citations on the file.

Docunent Al in particular discloses a back |ight device
with a transparent plate having light refracting
structures on its front surface. Light is emtted from
the transparent plate at these refracting structures
only, in a dosed manner (see claim1l1l and the sentence
bri dgi ng pages 2 and 3 of the description in accordance
wth the typewitten nunbering, and the light rays
shown in Figure 2). These light refracting surface
structures thus do not formlight scattering dots in
the above sense and the fact that they are fornmed on
the front surface of the transparent plate calls for
the overlying light scattering plate being spaced from
the front surface of the transparent plate so as to
achi eve sufficient mxing of the light and to avoid hot
spots (see page 3 of the description, second sentence).
In contrast the present invention allows for a nore
conmpact structure in which the light scattering plate
can be provided directly on the front surface of the
transparent plate.

Docunent Al in a single passage states that the |ight
refracting structures may be provided either at the
front surface or at the back surface of the transparent
pl ate (see page 2 of the description, lines 14 and 15:
"die Plattenoberseite oder Unterseite"), but the
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docunent does not show how t he devi ce shoul d be adapted
to allow for the refracting structure being provided at
t he back surface. Caim1l, the only independent claim
in this docunent, the abstract and the specific

di scl osure of the enbodi nent described, all explicitly
require that the refracting structures be provided on
the front surface of the transparent plate.

Docunent A2 is an excerpt froma text book on physics,
whi ch sinply shows that the energy of the radiation
emtted by a punctual |ight source into the

3-di nensi onal space as received by a detector is

i nversely proportional to the square of the distance
bet ween the source and the detector.

Docunent A3 is the sole citation on the file to show a
back [ight device for a liquid crystal display with a
transparent plate having a back surface for the
scattering of light. However, light scattering on the
back surface is obtained by providing a uniformy
frosted surface, obtained by conventional mlling
techni ques, rather than by arranging dots of |ight
scattering material at a varying coating rate as in the
i nvention (see the abstract, Figure 3 and colum 6,
lines 30 to 32 of the description). This device does
not conprise any front light scattering plate and the
|l ight sources are constituted by incandescent |anps

di sposed in cavities fornmed in the back surface of the
transparent plate.

Docunment A4 discloses a back Iight device conprising a
transparent plate, which in the enbodi nents descri bed
in conjunction with Figures 9 to 11 al so conpri ses
nmeans to inprove uniformty of |um nance. These neans
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conprise light diffusing areas forned onto the front
surface of a transparent plate. The light diffusing
material, in contrast wwth the light scattering
material of the dots of the invention, exhibits a
refractive index which is [ower than the refractive

i ndex of the transparent plate and light is emtted
fromthe front face of the device only through the
l'ight diffusing areas (see page 3, lines 76 to 85).
Uniformillumnation is obtained by varying either the
thi ckness (Figure 9) or the density (Figures 10 and 11)
of the diffusing areas in relation to the distance from
the light source. The device neither conprises any
front scattering plate nor any linear |ight source.

Docunment A5 is the sole citation on the file to show a
back |ight device having a |ight scattering plate

di sposed directly on the front surface of a transparent
plate (see Figure 2). Uniformty of the |lum nance is
controll ed by areas or dots of a non-reflecting
material conprising e.g. a black or a grey paint coated
onto the back surface of the transparent plate, which
in contrast with the present invention results in
substantial |oss of |ight energy by absorption. The
device is illumnated through small electrical |anps
provided in holes forned at the periphery of the
transparent plate, rather than by a linear light source
extending along the full length of a side end portion
of it, as is set out in present claiml. The docunent
states that the Iight absorbing areas are di sposed on
the back surface of the transparent plate in such a way
that their surface decreases in proportion to the
square of the distance fromthe |ight source (see
colum 3, lines 63 to 66).
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Docunment A6 is the sole citation on the file to show a
back |ight device having a |inear |ight source
extending along the full length of the side end portion
of the transparent plate 2 at which it is |ocated (see
Figure 1). Uniformity of the |um nance at the Iight
emtting side of the device is obtained by providing on
the front surface of the transparent plate, a |ight
scattering layer 3, which is separated fromthe |ight
transm ssive transparent plate by a |ayer 4 of an
internmediate light transmssivity, a light reflecting
film7 and a front |ight scattering plate 6. The I|ight
reflecting filmis expressly said to be in contact
neither with the underlying |ight scattering |layer 3,
nor with the front light scattering plate, and it
conprises light reflecting dots which reflect |ight
back into the transparent plate. The size, shape and
coating rate of the light reflecting areas is selected
so as to achieve uniformlum nance of the |ight which
passes through the film (see the abstract, Figures 1
and 2, colum 4, lines 61 to 67 and columm 7, lines 25
to 32).

The remai ni ng docunents on the file do not cone cl oser
to the clai ned subject-nmatter

Thus it energes that the clained conbination on the one
hand conprises features which are known only in
isolation in the prior art, like the linear |ight
source extending along the full length of a side end
portion of the transparent plate of docunent A6, the
l'ight scattering plate provided on the front surface of
the transparent plate of docunent A5 or the |ight
scattering back surface of the transparent plate of
docunment A3. The cl ai ned conbi nati on on the other hand
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conprises features which are known from none of the
citations, such as the use of a light scattering
material having a refractive index higher than the
refractive index of the transparent plate, and arranged
in the formof dots of a size from0.2 to 3 nm coated
on the back surface of the transparent plate.

The Board therefore can see no conclusive chain of
reasoni ng steps which could have | ed the skilled person
i n an obvious way from any of the known devices to the
new conbi nati on of closely cooperating features set out
in claiml.

The subject-matter of claim1l therefore involves an

i nventive step wthin the neaning of Article 56 EPC. So
does the subject-matter of dependent claim2 by virtue
of its appendence to claiml.

Since, taking into consideration the anmendnments nade by
the proprietor of the patent, the patent and the
invention to which it relates thus neet the

requi renents of the Convention, maintenance of the

pat ent so anended can be decided in accordance with
Article 102(3) EPC
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For these reasons it is decided that:

1. The deci si on under appeal is set aside.

2. The case is remtted to the first instance with the
order to maintain the patent in anmended form as
fol | ows:

d ai ns: claiml1l of the main request as filed
wWith the statenent of the grounds of
appeal dated 12 June 1998 and claim4
set out in the letter dated 23 March
2000 to becone cl aim 2;

Descri ption: colums 1 to 4 as granted;

Dr awi ngs: Figures 1 to 5 as granted.

The Regi strar: The Chai r man:

P. Martorana E. Turrini
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