PRESSURE- SENSI Tl VE ADHESI VE TAPE FI ELD OF THE | NVENTI ON The present
invention relates to a pressure-sensitive adhesive tape. The
pressure-sensitive adhesive tape of the invention functions to reflect

i ght and shut off light rays having specific wavelengths. It is useful as
a pressure-sensitive adhesive tape for fixing a liquid- crystal display
nodul e unit to a backlight unit in fabricating, for exanple, a
liquid-crystal display (LCD) of the internal /external dual |ighting type
which is suitable for use in applications such as cell phones and PDAs.
BACKGROUND OF THE | NVENTFIRSEURS-SENEREIVAL APHBSAYRt &AF& dual |ighting type

whi ch are enployed in cell phones and the |ike include a |iquid-crystal
di splay nodul e unit and a backlight unit which are fixed to each other with
a pressure-sensitive adhesive_tape as shown in Fig. 7 (see

JP- A-2002- 249741, JP- A- 2002- BRERR OB dHEpINVENFIOM5053). (The term "JP- A
as used hereln ans an unexanlned ubl i shed Japanese patent
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reflected ':}ag}‘é hglri%rbe specific wavelengths. It is useful as a
pressure-sensitive adhesive tape for fixing a liquid-
crystal display module unit to a backlight wunit in
fabricating, for example, a liquid-crystal display (LCD) of
the internal/external dual lighting type which is suitable
for use in applications such as cell phones and PDAs.

BACKGROUND OF THE INVENTION

1CDs of the internal/external dual 1lighting type
which are employed in cell phones and the like include a
liquid-crystal display module unit and a backlight unit
which are fixed to each other with a pressure-sensitive
adhesive tape as shown in Fig. 7 (see JP-A-2002-249741,
JP-A-2002-23663, and JP-A-2002-235053). {The term "JP-A"
as used herein means an "unexamined published Japanese
patent application".) This pressure-sensitive adhesive
tape is required to have the property of reflecting light
and the property of shutting off light having specific
wavelengths. Light-reflecting properties are necessary
for reflecting the light from the backlight to thereby

enhance luminance and reduce the power consumption based



ot her hand, |ight-shutting properties are necessary for inhibiting the
light fromthe backlight fromleaking out to the LCD surface to cause

view ng failures. Pressure-sensitive adhesive tapes which reconcile
light-reflecting properties and light-shutting properties have hitherto
been investigated. Pressure-sensitive adhesive tapes of this kind generally
have a col ored | ayer disposed on one side of the substrate filmor have a
col ored pressure-sensitive adhesive layer. In general, a white layer is
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the adhesive tapes of this kind generally have a colored layer
disposed on one side of the substrate film or have a
colored pressure-sensitive adhesive layer. In general, a
white layer is disposed on the backlight side in order to
reflect the light from the backlight, and a black layer is
disposed on the liquid-crystal display module side in
order to prevent the light from leaking out to the LCD
surface. For example, a pressure-sensitive adhesive tape
employing a substrate film colored white has a transparent
pressure-sensitive adhesive layer disposed on the
backlight side and has a black layer or black pressure-
sensitive adhesive layer disposed on the liquid-crystal
display module side. A pressure-sensitive adhesive tape
employing a substrate film colored black has a white layer
or white pressure-sensitive adhesive layer disposed on the
backlight side and has a transparent pressure-sensitive
adhesive layer on the liquid-crystal display module side.

Furthermore, a pressure-sensitive adhesive tape employing

a transparent substrate film has a white layer or white



backl i ght side and has a bl ack | ayer or black pressure- sensitive adhesive

| ayer di sposed on the liquid-crystal display nodule side. However, in order
to reconcile light-reflecting properties and light-shutting properties with
such a pressure-sensitive adhesive tape, it is necessary to superpose many
colored layers or to formcolored |layers thickly. This has resulted in a
probl emthat the pressure-sensitive adhesive tape cones to have an

i ncreased total thickness and be unable to conformto thickness and wei ght
reduction in cell phones and the |ike. SUMVARY OF THE | NVENTI ON An obj ect
of the invePkePFIFS-sonptbivVae a2Phresivire- La¥srti véignhesPve eape ®hech is
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pressure-sensitive adhesive tape, it 1is necessary to
superpose many c¢olored layers or to form colored layers
thickly. This has resulted in a problem that the
pressure-sensitive adhesive tape comes to have an
increased total thickness and be unable to conform to
thickness and weight reduction in cell phones and the like.

SUMMARY QF THE INVENTION

An object of the invention is to provide a pressure-
sensitive adhesive tape which is usable for fixing a
liquid-crystal display module unit to a backlight unit in
fabricating an LCD, and which <¢an function to reflect
light and shut off light even when it has a thickness
capable of conforming to thickness and weight reduction.

Another object of the invention 1is to provide a
liquid-crystal display which includes a liquid-crystal
display module unit and a backlight unit fixed thereto
with the pressure-sensitive adhesive tape. Still another
object of the invention is to provide a pressure-sensitive
adhesive tape substrate for use in the pressure-sensitive

adhesive tape.



in order to overcone the problem As a result, they have found that those
obj ects can be acconplished with the pressure-sensitive adhesive tape
descri bed bel ow. The invention has thus been achieved. Specifically, the
invention relates to a pressure- sensitive adhesive tape which conprises a
substrate and a pressure-sensitive adhesive | ayer di sposed on at |east one
side of the substrate, wherein the substrate conprises colored |ayers
conprising a silver layer, a layer of a color other than silver and bl ack,
and a black [ ayer which are superposed in this order. In the _
pressure-sensitiV%ea&H@§QR¥thEGBEOFﬁe“ﬁ¢ﬁehﬂ¢@ﬁ§15qeﬁ%ﬁe%Flgaébeﬁ ot her
than silver and bl ack has been di sposed between a silver, | ayer and a bl ack
| ayer. DuelR oPFARE [ty OVeFGOmfy dritht PreRkeRbsofFt PorFaikthe Bra¥khaVayer of
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internal /external dual |ighti t . then a hei ghtened | um nance can be
att ai ned. Ihnv%ﬁg}?Poﬁ?ss%ﬁgﬁ E%gpegﬁgiﬁg' ed of superposing many col ored
ayers o Lon T el BLads Loy erend Mot e pRSSERN o bRYBRAELECLYS
wei ght redu&éﬁgftive adhesive tape which comprises a substrate and a
pressure-sensitive adhesive layer disposed on at least one
side of the substrate, wherein the substrate comprises
colored layers comprising a silver layer, a layer of a
color other than silver and black, and a black layer which
are superposed in this order.
In the pressure-sensitive adhesive tape of the
invention, a layer of a color other than silver and black
has been disposed between a silver layer and a black layer.
Due to this layer arrangement, the absorption by the black
layer of the light which has passed through the silver
layer can be lessened and, hence, the reflectance on the
silver layer is improved. As a result, when this
pressure-sensitive adhesive tape 1s used for fixing a
liquid-crystal display module unit to a backlight unit in
fabricating an LCD of the internal/external dual lighting
tvpe, then a heightened luminance can be attained. In
addition, since there is no need of superposing many

colored layers or forming colored 1layers thickly, the

pressure-sensitive adhesive tape can have a reduced total



On the other hand, since the black |ayer has light- shutting properties,

light fromthe backlight can be inhibited fromleaking out to the LCD

surface to

pressure-sensitive adhesive tape, the substrate conprises a supporting

cause viewing failures. In a preferred enbodi ment of the

substrate and colored | ayers, wherein the colored |layers are a silver
| ayer, a |layer of a color other than silver and black, and a bl ack | ayer
whi ch are superposed in this order fromthe supporting substrate side.
this pressure-sensitive adhesive tape, the supporting substrate preferably

is a trans
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adhesive +tape, the substrate comprises a supporting
substrate and colored layers, wherein the colored layers
are a silver layer, a layer of a color other than silver
and black, and a black layer which are superposed in this
order from the supporting substrate side. In this
pressure-sensitive adhesive tape, the supporting substrate
preferably is a transparent substrate film.

In another preferred embodiment of the pressure-
sensitive adhesive tape, the substrate comprises a
supporting substrate and colored 1layers, wherein the
supporting substrate is a black substrate film, and the
colored layers are a layer of a color other than silver
and black and a silver layer which are superposed in this
order from the black substrate film side.

In a further preferred embodiment of the pressure-
sensitive adhesive tape, the substrate comprises a
supporting substrate and colored layers, wherein the
supporting substrate is a substrate film of a color other
than silver and black and has a silver colored layer on

one side of the substrate film of a color other than



the opposite side thereto. In the pressure-sensitive adhesive tape, it is
preferable fromthe standpoints of light-shutting properties and
light-reflecting properties that the silver colored |layer is made of a
metal |l ic vapor deposition layer. The nmetallic vapor deposition |layer is
preferably a vapor deposition |ayer of silver and/or alumnum In the
pressure-sensitive adhesive tape, the layer of a color other than silver
and bl ack preferably is a white Ilayer. Al though the color other than silver
and black is not particularly limted, white is Ereferred because the
pressur e- serisivgy e3ndhbspel Bage acdmiat’hi ol arefi teayrayen uen kdébin
light-shutting properties and light-reflecting properties in steps. The
pr essur e- séiig tIRROTHFRsF 142t BpereECsuitable for use in fixing a
liquid-crystal display nodule unit to a backlight unit. This ) _
pressure-sensitiVe adhgsi PESfErGenFitdvRy i 3dieelven 808 a rehnekSt hat
the black layer is . disposed on the | ié_:ll.li d-crystal display npdul e unit side
and the si IRﬁéf?%@}%]rei s FPoseddn tHertRI Mght BF t S Het SRt FRR&@nt i on
further relates to a liguid-crystal . display incluyding | i qui d-crystal
i spl oy odti et eant ol bIRETF oL SRS RrOREET LR thahi B HOULTEE uni
and the backj{i,[gh% gnit bei n?cl f.ixed to egcll at hera \Mrt hdet héa i £1 6 1
pressur e- seTRIITTR hAKETi v PAHE 8dsér M5ad ddsy &2P° position layer.
The metallic vapor deposition layer is preferably a vapor
deposition layer of silver and/or aluminum.
In the pressure-sensitive adhesive tape, the layer of
a color other than silver and black preferabkbly is a white
layer. Although the color other than silver and black is
not particularly limited, white is preferred because the
pressure-sensitive adhesive tape containing a white laver
can exhibit light-shutting properties and light-reflecting
properties in steps.
The pressure-sensitive adhesive tape is suitable for
use in fixing a liquid-crystal display module unit to a
backlight unit. This pressure-sensitive adhesive tape for
fixing is used in such a manner that the black layer is
disposed on the liquid-crystal display module unit side
and the silver layer is disposed on the backlight unit
side.
The invention further relates to a liquid-crystal
display including a liquid-crystal display module unit and
a backlight unit, wherein the display module unit and the

backlight wunit being fixed to each other with the



The invention furthernore relates to a pressure- sensitive adhesive tape
substrate which conprises colored |ayers conprising a silver |ayer, a |ayer
of a color other than silver and black, and a black |ayer which are
superposed in this order, the substrate being for use in the
pressure-sensitive adhesive tape descri bed above. BRI EF DESCRI PTI ON OF THE
DRAWNGS Fig. 1 is a sectional view of one enbodi nent of the
pressure-sensitive adhesive tape according to the invention. Fig. 2 is a
sectional view of another enbodinent of the pressure-sensitive adhesive
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superposed in this order, the substrate being for use in
the pressure-sensitive adhesive tape described above.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a sectional view of one embodiment of the
pressure-sensitive adhesive tape according to the
invention.

Fig. 2 is a sectional view of another embodiment of
the pressure-sensitive adhesive tape according to the
invention.

Fig. 3 is a sectional view of still another
embodiment of the pressure-sensitive adhesive  tape
according to the invention.

Fig. 4 is a sectional view of a further embodiment of
the pressure-sensitive adhesive tape according to the
invention.

Fig. 5 1is a sectional view of still a further
embodiment of the pressure-sensitive  adhesive tape
according to the invention.

Fig. 6 1is a sectional wview of even a further
embodiment of the pressure-sensitive adhesive  tape

according to the invention.



a pressure-sensitive adhesive tape for fixing a liquid- crystal display
nodul e unit to a backlight unit. Description of Reference Nunerals and Signs
1: Substrate 11: Colored layers 12: Supporting substrate S: Silver |ayer W
Layer of color other than silver and black B: Black |ayer 2:
Pressure-sensitive adhesive | ayer DETAILED DESCRI PTI ON OF THE | NVENTI ON The
pressure-sensitive adhesive tape of the invention wll be explained bel ow
by reference to drawi ngs. The pressure-sensitive adhesive tape of the

i nvention conprises a substrate 1 and a pressure-sensitive adhesive |ayer
2 di sposed on atFi@ast oéfe2sPdedsPrmmadicupsigvhtid ustrpelpg eblaresgensiti ve
adhesi ve tape shown in Fig. 1 cong I ses a substrate 1 and a L

pressur e- sehs PESFS RSV L1 ef %eﬁilé’ﬁosﬁp%n feZcnF ¥ 4RI o t htdeidstrat e
1. The substrate. 1 conprises a._silver |layer (hereinafter. referred to also
as "S Iayerefyﬁ£?ﬁyg?58 Y T8FBLSot Rt Fﬁgﬁ '4iﬁ%gﬁ%uTQﬂ%mk (herei nafter
referred to also.as."W

| . black | ayer. (hereinaft todl g ¢
also as "EBPPAFEIPT QR 8ﬁa§§r£%85‘8%gg’é‘§ﬁri %tﬁﬂ“?/% ?r'?'lhga o TETErTed 1o

pressure-sensiti¥e adgggg %a%%pe of the invention can be - 8 wused in a
sheet form ’

il: Colored layers

12: Supporting substrate

S Silver layer

W: Layver of c¢olor other than silver and black
B: Black layer

2 Pressure-sensitive adhesive layer

DETAILED DESCRIPTION OF THE INVENTION

The pressure-sensitive adhesive tape of the invention
will be explained below by reference to drawings. The
pressure-sensitive adhesive tape of the invention
comprises a substrate 1 and a pressure-sensitive adhesive
layer 2 disposed on at least one side of the substrate 1.
The pressure-sensitive adhesive tape shown in Fig. 1
comprises a substrate 1 and a pressure-sensitive adhesive
layer 2 disposed on each side of the substrate 1. The
substrate 1 comprises a silver layer (hereinafter referred
to also as “8 layer”), a layer of a color other than
silver and black (hereinafter referred to also as “W
layer”), and a black layer (hereinafter referred to also
as “B layer”) which are superposed in this order. The

pressure-sensitive adhesive tape of the invention can be



The colored layers in the invention can be expressed in ternms of
chromaticity, which can be expressed by the value of L in Lab val ues
determined with a colorineter. The silver layer (S layer) is a |layer having
a chromaticity L, as neasured with a colorineter, in the range of 80 10,
and preferably in the range of 80 5, while the black layer (B layer) is a
| ayer having a chromaticity L, as neasured with a colorineter, in the
range of 25 10. The Wlayer is not particularly limted as long as it is
colored other than silver and bl ack. For exanple, the Wl ayer can be

col ored whivgedplipyea oheetdformt these, the Wlayer is preferably col ored
white fromthe standpoint of the light-reflecting properties. In the case
where the W ayeFhescehpred tFyems ayerthe anvapsionhgpimnde expordsedity L,
as neasured with a colorineter, in the range of 92 5. The

pr essur e- sehi tRFESadies FRECTASE COtyhe'iRieneRBn e sexbrepapti & akhg
limted as | ong as the substrate 1. conprises the S |ayer, Wlayer, and B
layer in thy3l@edef. L Bfanpl < t Vet 8ef ijﬁEPEHénﬁFieéqﬁfrhe-ase?f%Jr??Véegﬂﬁesi ve
tapes in ich the substyate 1 conprjses a supporting substrate 12 and

col ored | ayers 1f1§§’e§ho PYRE Fi Qf% 211?369@. Tﬁg praessg?}é%enﬁ"’l‘fw adfesi ve

Lape, ShOun L Sk 2" 95 A S Ve 00 2 18 Luer
supporting Eggéér%%e 8102 fi P&, -,—ng l%;rree elilst's\%_lirenlsrl t{h\{g range of BO % 5,
while the black 1layer (B layer) 1is a layer having a
chromaticity L, as measured with a colorimeter, in the
range of 25 * 10. The W layer is not particularly limited
as long as it is colored other than silver and black. For
example, the W layer can be colored white, blue, or red.
Of these, the W layer is preferably colored white from the
standpoint of the light-reflecting properties, In the
case where the W layer is white, the W layer is a layer
having a chromaticity L, as measured with a colorimeter,
in the range of 92 £ 5,
The pressure-sensitive adhesive tape of the invention
is not particularly limited as long as the substrate 1
comprises the S layer, W layer, and B layer in this order.
Examples thereof include pressure-sensitive adhesive tapes
in which the substrate 1 comprises a supporting substrate
12 and colored layers 11 as shown in Figs. 2 to 6.
The pressure-sensitive adhesive tape shown in Fig. 2

includes a 118 layer, a 1llW layer, and a 11B layer which

have been formed in this order as colored layers 11 from



adhesi ve tape shown in Fig. 4 includes a 11B | ayer, a 11W layer, and a 11S
| ayer which have been fornmed in this order as colored layers 11 fromthe
supporting substrate 12 side. In Figs. 2 and 4, the supporting substrate 12
may be a transparent substrate film Nanmely, the substrate 1 may include a
transparent layer as long as it conprises a Wlayer, S layer, and B | ayer
inthis order. In the pressure-sensitive adhesive tape shown in Fig. 4, the
supporting substrate 12 can be a black substrate film 12B so that this
supporting substrate 12 itsel]f serves as a B layer. In the o

pressur e- séis tFHRPHE vBUPEhpatendin Sifss g. The PRressiporIsHg Sdstrat e

12 can be a _silver substrate film_12S so_thﬁhgggis suggorting substrate 12
itsel f ser@hesdvs @ReyRROWRaiBl ¥19%s 4 ofif § e LhBsLPYEE 1 ot i ses

an S layer,. a Wlayer, an | ayer .i.n thjs order, the S |ayer, W|ayer,
and B IayeﬁaX%ﬁﬁl%ﬁg'ébngﬂg:f%y ¥sﬂﬂﬁ%§l JEF or<ThRy HRF oBed s "t wo
or nore |layers. The pressure-sensiti hesive tape _shown in Fig. 3

i ncl udes aOfHSﬁ’ﬁ ayer %828r§d11]§¥%’§/%r¥§hi%%ﬁ“ha £ bgﬁﬁpof‘%ﬂﬁ‘@d SI“}Pﬁq?ﬁasteor der
as colored Jayers 11 from.the upporting,substrate 12 side, Ln_Fig..3, the
Suppor L1 ng Yok ate o TH95 bPach uber Fibe SURRT 00 Thst tate 12

supporting réa?stggt ealzﬁkéﬁgggf%gq:vesslﬁss_&fgzé :yﬁj'lehe wag%s_l_y’e- S nesi tive

adhesi ve tape shown i'n | _ udes [ayer an 11 ayer
whi ch haveéﬁﬁﬁkgégém@ hgytghélude a transparent layer as long as it

comprises a W layer, S layer, and B layer in this order.

In the pressure-sensitive adhesive tape shown in Fig.
4, the supporting substrate 12 can be a black substrate
film 12B so that this supporting substrate 12 itself
serves as a B layer. In the pressure-sensitive adhesive
tape shown in Fig. 2, the supporting substrate 12 can be a
silver substrate film 128 so that this supporting
substrate 12 itself serves as an 8 layer. Namely, as long
as the substrate 1 comprises an S layer, a W layer, and a
B layer in this order, the S layer, W layer, and B layer
each may consist of a single layer or may be composed of
two or more layers.

The pressure-sensitive adhesive tape shown in Fig. 3
includes a 11W layer and a 115 layer which have been
formed in this order as colored layers 11 from the
supporting substrate 12 side. In Fig. 3, the supporting
substrate 12 is a black substrate film 12W so that the
supporting substrate 12 itself serves as a B layer. The

pressure-~sensitive adhesive tape shown in Fig. 5 includes
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order as colored layers 11 fromthe supporting substrate 12 side. In Fig.

5, the supporting substrate 12 is a silver substrate film 12S so that the
supporting substrate 12 itself serves as an S layer. In the
pressure-sensitive adhesive tape of the invention, the B |layer contributes
to light-shutting properties, while the S |ayer contributes to |light-
reflecting properties. In general, obtaining |ight- reflecting properties
with an S layer is nore difficult than obtaining |ight-shutting properties
with a B layer. Because @f this, preferred, enbodi nent_of the pressure-
sensitive éﬂH&ﬁ\ﬁ?Y%ﬁea% ?hélﬁnééﬁFFoﬁ =3 ﬁéﬁﬁ%ﬁﬁﬁﬂefogﬂﬁgl%?thhﬂheS|ve
tape shown in_ Fig. or. which t orti substrate 12 is a silver
substrate f3¥9R%23S EP&ﬁﬁ %ﬁy%fﬁeﬁ§ ﬁ%ﬂﬁﬂéﬁﬁ IPPRFE Hi%s3PetrakRsi ti ve
adhesi ve t of ,the i ve ion inclpude a sure se S|t|ve esi ve tape
whi ch i ncl 3]%551ge sup Ort Jn‘é; séﬂstﬁ&‘?e 9 s=4 Wﬁéesuﬂgtr’éste Afilm

12W so that the su trg&g 12 If serves as, a and a
M

11B | ayer a1 % E?Qﬁhgﬁz are s d?&?(ﬁHQﬁ%ﬁfﬁngﬁ%P%ﬂ 32 side

and the ot S| ti g0 supporting substrate 12, as shown
in Fig 6. 1t§$ﬁf %er%%f %he ia%gl?ude a pressure- sensitive adhesive

]t:pe I ncl udi ng aIr?ngﬂét' %% ggp%l% ageqmlﬁ‘yg}qi chahLsell 1 %4 g,%rrpo?sﬁd 91)‘1 an S
yer, a Wl ayer ayer | ch are Superpose i s or der .

invention, the B layer contributes to 1light-shutting

properties, while the 8 layer contributes to light-

reflecting properties. In general, obtaining 1light-

reflecting properties with an § layer is more difficult

than obtaining light-shutting properties with a B layer.

Because of this, a preferred embodiment of the pressure-

sensitive adhesive tape of the invention is the pressure-

sensitive adhesive tape shown in Fig. 3 or 5 in which the
supporting substrate 12 is a silver substrate film 128.

Examples of other embodiments of the pressure-

sensitive adhesive tape of the invention include a

pressure-sensitive adhesive tape which includes: a

! supporting substrate 12 which is a white substrate film

12W so that the supporting substrate 12 itself serves as a

W layer; and a 11B layer and a 118 layer which are

disposed as colored layers on cne side and the other side,

respectively, of the supporting substrate 12, as shown in

Fig. 6. Examples thereof further include a pressure-

sensitive adhesive tape including a supporting substrate

12 which itself is composed of an § layer, a W layer, and

- 11 -



The material of the supporting substrate 12 is not particularly limted,
and various kinds of materials can be used. Exanpl es thereof include

pol yesters such as poly(ethylene terephthal ate), poly(butylene

terephthal ate), and poly(ethyl ene naphthal ate); polyolefins such as poly-
et hyl ene and pol ypropyl ene; poly(vinyl alcohol); and poly- (vinylidene
chloride). Preferred of these fromthe standpoints of transparency,
strength, etc. are polyesters such as poly(ethylene terephthalate). The

t hi ckness of the supporting substrate 12 is not particularly limted.
However, fRof tR¥SSt ¥hdFhi fES SUPSmSasedd dhd S #RY r educti on and
processability, the thickness thereof is generally about from4 to 70 pm
preferably fromi6 tRERFIRL | #Ft N aSEPRRELE N \WHIRBLERED s at 85 PA% bl ack

substrate film or the like is , to b used as the supporting substrate 12, a
pi gnent or PRRELFPRETLYs 1HiEoiSibr aPBl AETdAMo gk BIEhE o JTRFSr hbS o 5P8r ed

o ot 258 MHEFY- and PR SRS ERB5Phe SARHOTE! P LORSITER e SEEM A% he

b nder Can 15 (RSB Yo BRI Ui SOl SR BXeL et e

ool BB b R S R P BB S TR

the - 12 e%h%ﬁ%ﬁ% %%%*Ed¥¥ﬂroﬂ}f%&£§”§%ﬁyié&é&ﬂtQPLXhS?k?C%EQ polvy-
(vinylidene chloride). Preferred of these from the
standpoints of transparency, strength, etc. are polyesters
such as poly(ethylene terephthalate).

The thickness of the supporting substrate 12 is not
particularly limited. Howewver, from the standpoints of
thickness and weight reduction and processability, the
thickness thereof is generally about from 4 to 70 pum,
preferably from 10 to 50 pm. In the case where a white
substrate film, black substrate film, or the like is to be
used as the supporting substrate 12, a pigment or the like
is incorporated according to the color.

The cclored layers 11 each can be formed by applying
a composition comprising a pigment, a binder, and a
solvent to the supporting substrate 12, As the binder can

be used any of binders for use in colored-layer formation

without particular limitations. Examples thereof include
polyurethanes, phenolic resins, epoxy resins, urea-
melamine resins, and poly{(methyl methacrylate). The

solvent is suitably selected according to the kinds of the
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according to the color of each of the S layer, Wlayer, and B |layer. Such
col ored-layer formation by printing is effective in the case of formng the
11W Il ayer or 11B |layer. The total thickness of the colored layers 11 is
generally preferably about from1l to 10 pm The thickness of each col ored

| ayer by printing is generally preferably about from1l to 2 dun. For
formng the colored |ayers by printing, techniques heretofore in use for
col ored-layer formation, such as, e.g. , gravure printing, flexography, or
of fset printing, can be enployed w thout particular Ilimtations. Pignents
to be usedptemensl orhdg bindey i ngThie PrapPott ity subidiatdine s2lagtesbl or ed
| ayers 11 are a black pignment for the B | ayer. Exanples of the black

pi gment | REFGEELIREr Heh Bﬁac kolegetsh efachl &dk, the g8t diveml alk 1avard
graphite. A pignent is used for the Wl ayer according to the color other
than silveRngn® HausE - | nSEAR caseregndpyerhd oxmaticn i BY wariatingwist e

pi gnment is used.  Exanples of the white pignent jinclude titanium dioxide,

zi nc whi t eefaRG IR el eddre AcepRV &t pfGRBANT sthRed Yr LaVRE ¥ aydBd

Exanpl es of the silver pignent include alumnum For form ng the col ored

| ayers, t hé®¥8Fmation of the 11S | ayer can be carried out by nmetallic vapor

deposition. - 33 Si0¢8t N, PckBYEE COP MYt 851 dd oyl 84l Y
generally preferably about from 1 te 10 pm. The thickness
of each colored layer by printing is generally preferably
about from 1 to 2 pm. For forming the colored layers by
printing, techniques heretofore in use for colored-layer
formation, such as, e.g., gravure printing, flexography,
or offset printing, can be employed without particular
limitations.

Pigments to be used for coloring in forming the
supporting substrate 12 and colored layers 11 are a black
pigment for the B layer. Examples of the black pigment
include carbon black, acetylene black, vegetable black,
and graphite. A pigment is used for the W layer according
to the color other thah silver and black. In the case
where the W layer is white, a white pigment is used.
Examples of the white pigment include titanium dioxide,
zinc white, and white lead. A silver pigment is used for
the S layer. Examples of the silver pigment include
aluminum.

For forming the colored layers, the formation of the

118 layer can be carried out by metallic vapor deposition.
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properties and light-shutting properties, the S layer is preferably
prepared by netallic vapor deposition. The 11S | ayer prepared by netallic
vapor deposition is advantageous as conpared with one prepared by printing
because both light-reflecting properties and light- shutting properties can
be i nproved due to good surface snoothness and | ayer denseness. Further,
there is an advantage that the thickness of the filmprepared by netallic
vapor deposition can be made thin. As the netallic vapor deposition, vacuum
vapor deposition, physical sputtering, chem cal sputtering, and the |ike
can be enpfbyerl. e hefe, b@ﬁﬁﬂn1@ﬁﬁgﬂ1hdé§ﬁ%it¢@n i 5igeheraflgcéipboyed.
For formng the npmetallic vapor deposition |layer, nmetallic materials having
a hi gh refPEeR@Rtesr @nsyi 1o § shekbtintxapgrredieset Bhei & Ay als

i nclude silver, alum num gold, rhodium copper, and titanium_ O these,

si | ver andpﬁ?ﬁﬁ¥ﬁﬁ%¥aPEepﬁgﬁﬁePXbW@Fa*ﬂéQﬂﬁﬁﬂqqc?%@&ﬁﬁtﬂ%%osi?F8n1F§yer as

the 11S layer has a thickness of froqm 300 to 2,000 angstrom , preferably
from 400 tﬁgl?ﬁoo Bﬁﬁgﬁfﬁﬁl aﬁy mof& gﬂéiamY?p??on1 %60?3%598 angStrom

As the pressure:sensitive adhesive constituting each essure-sensitive

adhesive |3 ‘é?nﬁagﬁﬂuﬁe_%%e&onﬁatrﬁﬁt Wl% rt PRI :Rrefl?alﬁé)it ?’é’ns?réHFBF_ _

adnesi ves, Beeagge T iR | DaeBRVEF eE B anci R ORSEHAGS: VET and aHT cone
shutting properties can be improved due to good surface
smoothness and layer denseness. Further, there is an
advantage that the thickness of the film prepared by
metallic vapor deposition can be made thin.

As the metallic wvapor deposition, vacuum vapor
deposition, physical sputtering, chemical sputtering, and
the like can be employed. Of these, vacuum vapor
deposition 1is g¢enerally employed. For forming the
metallic vapor deposition layer, metallic materials having
a high reflectance are suitably used. Examples of
metallic materials include silver, aluminum, gold, rhodium,
copper, and titanium. Of these, silver and aluminum are
preferable. The metallic vapor deposition layer as the
118 layer has a thickness of from 300 to 2,000 angstrom,
preferably from 400 to 1,000 angstrom, and more preferably
from 400 to 500 angstrom.

As the pressure-sensitive adhesive constituting each
pressure-sensitive adhesive layer 2 can be used, without

particular limitations, any of various pressure-sensitive

adhesives including acrylic pressure-sensitive adhesives,



pressure-sensitive adhesives. Especially preferred exanples of the acrylic
pressure-sensitive adhesives are ones conprising as the base polyner either
a horopol yner of an al kyl (meth)acrylate in which the alkyl group has 1 to
18 carbon atons or a copolynmer of the alkyl (neth)acrylate with one or
nore ot her copol ynmerizabl e nononers, e.g., functional nononmers. Exanpl es of
the al kyl (neth)acrylate include nethyl acrylate, ethyl acrylate, butyl
acrylate, isobutyl acrylate, hexyl acrylate, octyl acrylate, 2-ethyl hexyl
acryl ate, |sooctyl acrylate, decyl acrglate i.sodecyl acrylate, |auryl

acryl ate, SHRRRYTP %i??ld?%es%ﬂﬁetﬁ%nﬁ} yre n%?hﬁﬁ?YﬁﬁvesaEGrr%é%bﬁﬂPﬁg to

these acryl ates. EX § 55 functional nononers include nononers
havi ng onePTTS TS ﬁ%@?b §Yeg? B8 VRBnoners having one or nore carboxyl

groups, and nonQners one_or re amd r oups. npl es _of .t he
nononers havi n %%%C%?f¥% pﬁ?§?5§$ gr%ﬁ%@piﬁglud§§hy5£€§yalﬁﬁfyllc
(neth)acrylatesusuch tg hydr éﬁ&ls g% thgagrylate gnd droxyg opy!
(neth)acry?%?e E&a 7850 the noners aV|n5 SneS PP HBT Y c &%o b gr oups

include a,(3- Onﬁégf@@gg caL bpx k jacig gggfgﬁa acrykic acid, ?HEtTacryllc

acid, and Cro nDnoa Tral ea es su 8s bl yl T4l ea

i e LA L U BN QTS 120 et
atoms or a copolymer of the alkyl (meth)acrylate with one
or more other copolymerizable monomers, e.g., functional
monomers.

Examples of the alkyl (meth)acrylate include methyl
acrylate, ethyl acrylate, butyl acrylate, isobutyl
acrylate, hexyl acrylate, octyl acrylate, 2-ethylhexyl
acrylate, isococtyl acrylate, decyl acrylate, isodecyl
acrylate, lauryl acrylate, stearyl acrylate, and the alkyl
methacrylates corresponding to these acrylates.

Exanmples of the functicnal monomers include monomers
having one or more hydroxyl groups, monomers having one or
more carboxyl groups, and monomers having one or more
amide groups. Examples of the monomers having one or more
hydroxyl groups include hydroxyalkyl (meth)acrylates such
as 2-hydroxyethyl (meth)acrylate and hydroxypropyl
(meth)acrylate. Examples of the monocmers having one or
more carboxyl groups include o,B-unsaturated carboxylic
acids such as acrylic acid, methacrylic acid, and crotonic

acid; monoalkyl maleates such as butyl maleate;

unsaturated dibasic acids such as maleic acid, fumaric

- 15 -



as mal ei ¢ anhydride. Exanples of the nononers having one or nore am de
groups include acrylam de, alkyl (neth)acrylam des such as

di met hyl (et h) acryl am de and di et hyl (net h)acryl am de, N

al koxynmet hyl (et h) acryl am des such as N but oxynet hyl (net h)acryl am de and
N- et hoxymet hyl - (et h) acryl am de, and di acetone (neth)acrylam de. Exanples
of nononers having one or nore am no groups i nclude dinethylam noet hyl
(meth)acrylate. Qher usable copolynerizable nononers i ncl ude vinyl
acetate, styrene, cc-nethy] ne, V|n | chloride, acrylonitrile,

et hyl ene, aﬁFSpyﬁ&ﬂal %%% ¥k§ pRA D Hﬁ]%F%%p%??ﬁ@?léﬁsaﬁQQﬁqﬂ
(meth)acryl ate red %o copol y nononers so that the

cont ent ofaélﬁﬁl%ﬁﬁﬂﬁﬁ F?@piﬁstg?}éhﬁnT%ﬁﬁmeE%pBPVﬁBH|Q9ﬁﬂwéby
wei ght or hi gher based on aIJ nnnoner units. W\ q_cgg pro ortlon of al kyl
(meth) acryP&te unfPES is |130kTe t han BEHHY wei ghtS 1fere | E‘ﬁt}é{ﬁ'bility
that the re nS|t|ve .aghesi ve n1 ht show i ffl ' nt

pressure- s§ '?ﬂve agﬁb5|ve propertﬁes EﬁmSFEV %Lﬁgﬁﬁ%lamlde

(neth)acrylﬁhg units nore prggggﬁghxme%ﬁ§g%%g& \yaéﬂn or higher. B%ﬁjdes
|

t he base po yner other ingre S 'suc €.g., a tackifier and a

crossllnkl ngéﬁﬂyi dé¥H¥ (gﬂé%ldéEC)the PLESSUr e- sengisti ve adhesi ve,

e.g., - C pressure-s tive adhesive, according to need.
butoxymethyl(meth)acrylamlde and N-ethoxymethyl-
{meth)acrylamide, and diacetone (meth)acrylamide.

Examples of monomers having one or more aminoe groups
include dimethylaminocethyl {(meth)acrylate. Cther usable
copolymerizable monomers include vinyl acetate, styrene,
a-methylstyrene, vinyl chloride, acrylonitrile, ethylene,
propylene, and the like.

In producing a copolymer of an alkyl (meth)acrylate,
it is preferred to copolymerize monomers so that the
content of alkyl (meth}acrylate units in the resultant
copolymer is 50% by weight or higher based on all monomer
units. When the proportion of alkyl (meth)acrylate units
is lower than 50% by weight, there is the possibility that
the pressure-sensitive adhesive might show insufficient
pressure-sensitive adhesive properties. The proportion of
alkyl (meth)acrylate units more preferably 1is 60% by
weight or higher.

Besides the base polymer, other ingredients such as,
e.d., a tackifier and a crosslinking agent are

incorporated into the pressure-sensitive adhesive, e.g.,
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Exanpl es of the tackifier include rosin resins, polyterpene resins,

counar one-i ndene resins, petroleum resins, and terpene-phenol resins.
Exanpl es of the crosslinking agent include isocyanate crosslinking agents,
epoxy crosslinking agents, oxazoline crosslinking agents, aziridine
crosslinking agents, and netal chelate crosslinking agents. Exanples of the
rubber - base pressure-sensitive adhesives include ones conprising as the
base pol yner a rubbery el astonmer such as natural rubber, a

styrene/i soprene bl ock copol ynmer, a styrene/butadi ene block copol yner,

pol yi sopr eREXYRdIcy bREEREVTFoPPNEBMA eRBesSdvean aERGFERBLYI B9l R]d at e
copolyner. A tackifier such, as, e.g.,_ .a rosin resin, polyterpene resin,
counar one- EFRTEHES esidf, pétiol el HRT or WKFPEIR- pHFATID r eSS 3RS/

incorporated.in an appropriate anmpunt into th bbery . el ast oner.. According
et

to need, aP&3#% il ea%l,n%'.g.?ourp?ﬁﬁPﬁ-b859rBéper‘f@,ﬂr?isneré?etb‘f‘?l,eqr?quid
71 cone. presdfine. s 11 Ve BT ohy TEtE8A oneieaRIAS /f the
polydinethylsilqﬁa%%(n gtmalifﬁ 1S thesmainn gnponent... Various additives
"ncl udi ng SRRkt 198, e Ries | oA pRERLeRe AR e S ARl T
A =L S A T G
aziridine crosslinking agents, and metal chelate
crosslinking agents.
Examples of the rubber-base pressure-sensitive
adhesives include ones comprising as the base polymer a
rubbery elastomer such as natural rubber, a
styrene/isoprene block copolymer, a styrene/butadiene
block copolymer, polyiscoprene, polybutene, polyisobutylene,
or an ethylene/vinyl acetate copolymer. A tackifier such
as, e.g., a rosin resin, polyterpene resin, coumarone-
indene resin, petroleum resin, or terpene-phencl resin is
incorporated in an appropriate amount into the rubbery
elastomer. According to need, a softener such as, e.q.,
liquid polybutene, mineral oil, liquid polyisoprene, or
liquid @polyacrylate 1is further incorporated. As a
silicone pressure-sensitive adhesive may be used one
comprising polydimethylsiloxane or the like as the main
component.
Various additives including an antioxidant, e.qg.,

butylhydroxytoluene, can be added in appropriate amounts

to the pressure-sensitive adhesive.
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on one or each side of a substrate 1. Techniques for formng the
pressure-sensitive adhesive layer 2 are not particularly limted. Exanples
of usable techniques include: a method in which a solution or emul sion
containing a pressure-sensitive adhesive is directly applied to a substrate
1 with a conma coater, top-feed reverse coater, or the like and dried; and
a nethod in which a pressure-sensitive adhesive layer 2 is separately
formed on a release filmand this release filmhaving the adhesive |ayer 2
formed thereon is then applied to_a sub trate éﬁ!ﬁhe t hi ckness_of each
pressur e- sensi tTRR %’ﬂ%%%‘?g "S?‘é%?:l’z'ecﬁﬁ FE*d&t Sted RBOrif ngrrBethe

t ended | t froqm 10 t 00 I t.h wh
;Reegrgssulﬂsrg QEF?Sl??v@agzg'ﬂgé?@% !toaﬁplesl ssrut tb%atdgei &cglﬂlé%’te ?rsecas Bhsi ?{Se
dh t f d- t al d | tt
S 5 B, TR AR SR T A o o
h t he | t t hj f t h |
Us pref rera%é}ertff‘?%?n?’iﬁ?t o BRSSP R G R cRrERE RS el gt
reducti on. riAéI:t\Pc? aCH‘e%%asur sem&ﬂ]ve ad@%ah;&c{naye% eﬁfﬁt@{ X is

transpareth can e col ored silver or black

pr essur e- sensid yengdnsi e%émweonaﬁhagl@e' ayer shflpagtyfhe

substrate ol ore SI ver 18 and the pressure-sensitive
adhesive | gyefidy! At £d bdite 1 with a comma coater, top-feed

reverse coater, or the like and dried; and a method in
which a pressure-sensitive adhesive layer 2 is separately
formed on a release film and this release film having the
adhesive layer 2 formed thereon is then applied to a
substrate 1.

The thickness of each pressure-sensitive adhesive
layer 2 can be determined according to the intended use,
etc. In general, it is from 10 to 200 um. In the case
where the pressure-sensitive adhesive tape is to be used
as a pressure-sensitive adhesive tape for fixing a liquid-
crystal display module unit to a backlight wunit in
fabricating a liquid-crystal display to be used in a cell
phone or the like, the thickness of each pressure-
sensitive adhesive layer is preferably from 10 to 50 um
from the standpoint of thickness and weight reduction.

Although each pressure-sensitive adhesive layer 2
usually is transparent, it can be colored silver or black.
Namely, the pressure-sensitive adhesive layer 2 located on

the 8 layer side of the substrate 1 can be colored silver,
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B | ayer side of the substrate 1 can be col ored black. A separator is applied
to each pressure-sensitive adhesive |layer 2 according to need. Exanples of
the material constituting the separator include paper and filns of
synthetic resins such as pol yethyl ene, polypropyl ene, and pol y(ethyl ene
terephthal ate). The surface of the separator may have undergone a rel ease
treatnent such as, e.g., a treatnent wwth a silicone, |ong-chain alkyl type
rel ease agent, or fluorochem cal according to need so as to have enhanced
releasabilit¥ fromthe pressure-sensitive adhesive |ayer. The thickness of
the separa®®f FBegbResEUEE -S5eFH G WOl IRY Preper by oBbEHE from
25 to 100 pm The invention will be explained helowin greater detail by
ref erence BolEX8FpFdde Bt thie SURFETREE SIFRR Pe mR1eed dksiFhied as being
limted by these Exanples in any V.. romati city measurenents were nade

Wl th col o i ot ok TEPBBBLORnE 2ARRF Dy t nEPCH (BrCoPDAS ERARBLEE A T11 m
in which a or deposition, |ayer of. silvyer chromatjcity. L: 80 )
printed asaéggﬁFH?edf?%?ﬁrQ%n%éﬁ?r it %P angg n}tm%ﬁ?Wéh?% §U%s$$§te film
(pol y(ethyl epe .terephthal.ate).;. chromaticit : .92). _and bl ack | ayer
(chronaticW?yef%aES)gﬁag%ﬁipﬁ & aggg_cgﬁg?é %nge%“FﬁuF%b F@%ﬁ%éit@dgide
thereto Waﬁl'é?@gd aggd Sggﬁttiaégﬁc Theelks - SRcnusedsl or pBhLALHYY e bl ack

| ayer was 0, nanuf dre

polypropylene, and poly(ethylene terephthalate). The
surface of the separator may have undergone a release
treatment such as, e.g., a treatment with a silicone,
long-chain alkyl type release agent, or fluorochemical
according to need so as to have enhanced releasability
from the pressure-sensitive adhesive layer. The thickness
of the separator is generally about from 10 to 200 pum,
preferably about from 25 to 100 um.

The invention will be explained below in greater
detail by reference to Examples, but the invention should
not be construed as being limited by these Examples in any
way. Chromaticity measurements were made with colorimeter
CR-200, manufactured by Minolta Co., Ltd.

EXAMPLE 1

A film in which a vapor deposition layer of silver
{chromaticity L: BQ) was printed as a colored layer on one
side of a 38 um-thick white substrate film (poly(ethylene
terephthalate); chromaticity L: 92) and a black layer

(chrométicity L: 25) was printed as a colored layer in the

opposite side thereto was used as a substrate. The 1ink
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by Dai ni chi sei ka Color & Chemcals Mg. Co., Ltd. The <colored |ayers were
set up so as to have a thickness of 500 angstromfor the vapor deposition
| ayer of silver and 1 mfor the black |ayer, respectively. A transparent
acrylic pressure-sensitive adhesive was applied to each side of the
substrate and dried to forma pressure- sensitive adhesive |ayer having a

t hi ckness of 20 m Thus, a doubl e-faced pressure-sensitive adhesive tape
was obtained. EXAMPLE 2 A filmin which a vapor deposition |ayer of

al um num (chromaticity L: 77) and two |layers of a white |ayer

(chromat i cigpdl fog2pramdtiad|tick Biaak Yayeomess cRBy500, RBhufiecdured
successively printed as colored |l ayers on one side of a 13 pmthick

t r anspar enbys istnighki$¢ika Codloy ek hyhewd aadrepMEdal &x)) Wasl.usefhas a
substrate. The inks used for printing the white |ayer and bl ack | ayer were
NB- 500, rafatagedr dRir Dararehisedi K& CoPoRsg tThbaveals Wryckwess lofd. The
colored | ayers were set up so as to have a thickness of 400 angstrom for
the vapor >88pasigstdrm HRF BreaVarPrufeReFiLisn flRyehechhfiévegyand and
bl ack | ayer, respectively, A transparent acrylic pressure-sensitive

adhesi ve was HppfPEd the eRdR d&2¥Pr / t FESRAFRIRY and Ar @ SEFETH a
pressure-sensitive adhesive |la havi ng a thickness of 20 pm Thus -

. er . a
20 doubl e2fE¥ &cpr85§ﬁ?‘é?§éﬁ§P\FlF§éV§d S Yo p&ams 2Bt 4Pfledte each

side of the substrate and dried to form a pressure-
sensitive adhesive 1layer having a thickness of 20 pum.
Thus, a double-faced pressure-sensitive adhesive tape was
obtained.
EXAMPLE 2

A film in which a wvapor deposition layer of aluminum
(chromaticity L: 77) and two layers of a white layer
{chromaticity L: 92} and a black layer (chromaticity L:
25) were successively printed as colored layers on one
gide of a 13 pum-thick transparent substrate film
{poly (ethylene terephthalate)) was used as a substrate.
The inks used for printing the white layer and black layer
were NB-500, manufactured by Dainichiseika Color &
Chemicals Mfg. Co., Ltd. The colored layers were set up
50 as to have a thickness of 400 angstrom for the wvapor
deposition layer of aluminum and 1 pm for the white layer
and Dblack layer, respectively. A transparent acrylic
pressure-sensitive adhesive was applied to each side of
the substrate and dried to form a pressure-sensitive

adhesive layer having a thickness of 20 um. Thus, a
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COVPARATI VE EXAMPLE 1 A bl ack layer (chromaticity L: 25) was forned as a
colored |l ayer by printing on one side of a 38 pmthick white substrate film
(pol y(ethylene terephthalate); chromaticity L: 92). This filmwas used as a
substrate. The ink used for printing the colored | ayer was NB-500,

manuf act ured by Dai ni chi sei ka Col or & Chemcals Mg. Co., Ltd. The col ored
| ayer was fornmed in a thickness of 1 pm A transparent acrylic
pressure-sensitive adhesive was applied to each side of the substrate and
dried to forma pressure-sensitive adhesive |ayer having a thickness of 20
m Thus, addvbbeefpgedd Pressanersensittive adhmgive tape wags obiypaingdd.
COVPARATI VE EXAMPLE 2 A 38 (amthick white substrate film (poly(ethylene
terephthal ate); chromaticity EOMBARATAVE) EXAMRLEAL sybstrate. A transparent
acrylic pressure-sensitive adhesive was applied to one side of the
substrate and #& iRiP%o L8YRYa (FHeRE.Sensi Li véadhBasvéammad agvieng a
thi ckness of .20 M The other side of the substrate was coated with a bl ack
acrylic preelaredscRY]T vEYadiest v d pPopatRd By 9encdf pér at? ng™x thitsdk
pigment into.that acrylic pressure-sensitive adhesive, and the _coating was
dried to {88 bl ﬁeﬁ%ﬂfé&ure?%gﬁsiti98i¥éﬁ§§¥$8“?ayeFerﬁa%?itﬁalé‘ i‘ckness
gghggi TJ?%E%%;&%% :‘gézg_%z) Thus & g4 w99URLES 3580, PLERSY G 3ensi tive

The ink used for printing the colored layer was NB-500,

manufactured by Dainichiseika Color & Chemicals Mfg. Co.,
Ltd. The colored layer was formed in a thickness of 1 um.
A transparent acrylic pressure-sensitive adhesive was
applied to each side of the substrate and dried to form a
pressure-sensitive adhesive layer having a thickness of 20
pm. Thus, a double-faced pressure-sensitive adhesive tape
was obtained.

COMPARATIVE EXAMPLE 2

A 38 pum-thick white substrate film (poly(ethylene
terephthalate); chromaticity L: 92) was wused as a
substrate. A transparent acrylic pressure-sensitive
adhesive was applied to one side of the substrate and
dried to form a pressure-sensitive adhesive layer having a
thickness of 20 pm. The other side of the substrate was
coated with a black acrylic pressure-sensitive adhesive
prepared by incorporating a black pigment into that
acrylic pressure-sensitive adhesive, and the coating was
dried to form a black pressure-sensitive adhesive layer

having a thickness of 20 pum (chromaticity L: 25). Thus, a
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The doubl e-faced pressure-sensitive adhesive tapes obtained in the Exanpl es
and Conparative Exanples were tested under the follow ng conditions. In the

tests, each pressure-sensitive adhesive tape was illum nated fromthe
silver layer side. The results obtained are shown in Table 1. (Reflectance)
A spectrophot onmet er manufactured by Shinmadzu Corp. was used to neasure the
mrror reflectance at a wavelength of 550 rim Table 1 Conpara- Conpara-

Exanple 1 Exanple 2 tive tive refl ectance 94 78
4 4 (9 t dh ta bt d th np
wer e aﬁ:er‘?ﬁ?ﬁ&gsg %E%g\slgr}%:?s:q\% %?é’?f%;ﬁvls‘f%r?‘ﬁ?%%‘é%t g‘%@‘él Q{@ch’ﬁﬁéﬂé’&dwef h

th t h f Co t . Th
bresour e senat e danRIFUEEE espﬁééfﬁgeﬁéﬁsﬁ?ﬁ%inééﬁas Lgaet an
el evat ed | un nanc when

BRERETSA: T

d._f f | d pl dul
unit to a L See Ef‘%%‘?%?t P%ﬁgan ¢ ?t% ?’Jrﬁaé? gyéq)ré?:?lrjngl

dual lightkggtea %%de&yQ%e following conditions. In the tests,

pressure-sensitive adhesive tape was illuminated from the

Exanple 1 Exanple 2 Mrror

each

silver layer side. The results obtained are shown in
Table 1.
(Reflectance)

A spectrophotometer manufactured by Shimadzu Corp.

was used to measure the mirror reflectance at a wavelength

of 550 nm.
Table 1
Compara- Compara-
Example 1 | Example 2 tive tive

Example 1 | Example 2

Mirror
reflectance 94 78 4 4
(%)

The pressure-sensitive adhesive tapes obtained in the

Examples were ascertained to¢ have an improved mirror

reflectance as compared with the pressure-sensitive

adhesive tapes of the Comparative Examples. The pressure-
sensitive adhesive tapes of the Examples hence bring about
an elevated luminance when used for fixing a 1liquid-
crystal display module unit to a

backlight wunit in

fabricating an LCD of the internal/external dual lighting
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VWhile the invention has been described in detail and wth reference to

speci fic enbodi nents thereof, it will be apparent to one skilled in the art
t hat various changes and nodifications can be nmade therein w thout
departing fromthe spirit and scope thereof. - 23 Wiat is Cainmed is: 1. A

pressure-sensitive adhesive tape which conprises a substrate and a
pressure-sensitive adhesive |ayer disposed on at |east one side of the
substrate, wherein the substrate conprises colored |ayers conprising a
silver Iayﬁr, a layer of a color other than silver and black, and a bl ack
| ayer whi ch¥BFe superposed in this order. 2. The pressure-sensitive
adhesi ve tape clained .n . claim wherein the substrate.c i ses a
supporting sugép%gFeggﬁj%ﬁﬁ%ﬁ%ﬁPTay%?sse?ﬂeqﬁﬁnggﬁa dV%rgeggg%gaggsilver
| ayer, a | f |.or._other. .t Il ver gpg b nd.a blagk,l ayer
whi ch ar e9§§%er985§53%%ﬁ ttr?l § %rc er a#]regﬁr#?cﬁiemsup%oéﬁlg%%ogﬂbét%r gtlgi ?.e The
pressure-s LTl eslye t aijped _ | Lm e

pressur e SSRRLELKE, Selioshic danadar ehaldid ahd Ghakm - iigt cuRables
pressur e- SeRSl o AUES] s | B8 A ChildiPdenbeghail diodhehELa gy

substrate conprises a supporting substrate and col ore ayers,

suppor t i ngesuAStEAt @ ReiRY AP RYpsS UL il m
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and the colored layers being a |l ayer of a color other than silver and bl ack
and a silver layer which are superposed in this order fromthe bl ack
substrate film S. The pressure-sensitive adhesive tape as clained - 24 in
claim1l1, wherein the substrate conprises a supporting substrate and col ored
| ayers, the supporting substrate being a substrate filmof a color other
than silver and bl ack and having a silver colored |ayer on one side of the
substrate filmof a color other than silver and black and a bl ack col ored

| ayer on_one side in the opposite side thereto. 6. The pressure-sensitive
adhesi ve"Papeigs CARAM@Ed 1Sn of claim 2, wherein the silver colored layer is
made of a netallic vapor deposition |ayer. 7. The pressure-sensitive
adhesi ve tapelas cPai nRFeSTHRS AR LifRr ei ACPRE1YE vertaRs or ethidyer is
made of a netallic vapor deposition |ayer. 8. The pressure-sensitive

adhesi ve“PEpPELESSc| A FetPs 57 %e aPRcs, ANRIBT HE ISPV EL VoI RRE Y er i s
made of a netallic vapor depqsition layer. 9. The pressure-sensitive

adhesi velB¥BE 84 SPPF; @“i%#ﬁi%ﬂ%ﬁER“%W&&%?nOFhEhﬁeF&PFFEa¢§bor deposi tion
| ayer is a vapor deposjtion |ayer of silver and/or alum num 10. The
pressur e- sensi” P\’f@lé‘dheéll"%e tsé%ta’?‘iﬁ ai FREPTHTSS ai ﬁ?g?r er s e

metal |ic vapor deposition, layqr i 4 VARQL dg8os] tign layghof sidyer
silver and black, and a black layer which are superposed
in this oxrder.

2. The pressure-sensitive adhesive tape as claimed
in claim 1, wherein the substrate comprises a supporting
substrate and colored layers,

the colored layers being a silver layer, a layer of a
color other than silver and black, and a black layer which

are superposed in this order from the supporting substrate.

3. The pressure-sensitive adhesive tape as claimed
in e¢laim 2, wherein the supporting substrate is a
transparent substrate film.

4. The pressure-sensitive adhesive tape as claimed
in claim 1, wherein the substrate comprises a supporting
substrate and colored layers,

the supporting substrate being a black substrate film
and the colored layers being a layer of a color cother than
silver and black and a silver layer which are superposed
in this order from the black substrate film.

5. The pressure-sensitive adhesive tape as claimed
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11. The pressure-sensitive adhesive tape as clainmed in claim8, wherein the
netal lic vapor deposition layer is a vapor deposition |ayer of silver
and/or alum num 12. The pressure-sensitive adhesive tape as clained - 25
in claiml, wherein the layer of a color other than silver and black is a
white layer. 13. The pressure-sensitive adhesive tape as clained in claim
2, wherein the layer of a color other than silver and black is a white

| ayer. 14. The pressure-sensitive adhesive tape as clained in claim4,
wherein the | ayer of_a color other than silver and black is a white |ayer.
15. The prégsﬁﬁéggbﬁgitﬁbsrﬁaﬁe§? PUPRLERLR| SOMEF 1997 cR aSHPROLMEG%ei n t he

| ayer of a color other than silver and black is a white |ayer. 16. The
pressure-sﬁﬁgFgFé eaBHQEFVECF§§Ei§¥%ﬁ§ained inclaim1, which is for use in

fixi | i i d- | i.spl dul i b | i gh it. 7. A
S o) CEReY Prestiie R fo el ab el st UIAYS HhM etla § and
backl i ght it i t he.di | | it t he backli.ght it

oo ea Bl YRELS thar 1810\ RR HndDBY S b k8o DAE e

cl 2 ed | ncSABLILTa Y, ArPERoW e ! Lhy e adleslve EARR BYOS! LRhe, whi ch

conprises colore I's conprising a silver Tayer, a color
ot her thanoﬁhg¥e%H§Hj£&f&§r Qﬁg $lack and a black colored layer on

one side in the opposite side thereto.

6. The pressure-sensitive adhesive tape as claimed
in of claim 2, wherein the silver colored layer is made of
a metallic vapor deposition layer.

7. The pressure-sensitive adhesive tape as claimed
in c¢laim 4, wherein the silver colored layer is made of a
metallic vapor deposition layer.

8. The pressure-sensitive adhesive tape as claimed
in c¢laim 5, wherein the silver colored layer is made of a
metallic vapor deposition layer.

9. The pressure-sensitive adhesive tape as claimed
in claim 6, wherein the metallic vapor deposition layer is
a vapor deposition layer of silver and/or aluminum.

10. The pressure-sensitive adhesive tape as claimed
in claim 7, wherein the metallic vapor deposition layer is
a vapor deposition layer of silver and/or aluminum.

11. The pressure-sensitive adhesive tape as claimed
in ¢laim 8, wherein the metallic vapor deposition layer is
a vapor deposition layer of silver and/or aluminum.

12. The pressure-sensitive adhesive tape as claimed
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bl ack | ayer which are superposed in this order, wherein at |east one side
of the substrate is adapted for the application of a pressure-sensitive
adhesive | ayer. - 26

in c¢laim 1, wherein the layer of a color other than silver
and black 1s a white layer.

13. The pressure-sensitive adhesive tape as claimed
in claim 2, wherein the layer of a color other than silver
and black is a white layer.

14. The pressure-sensitive adhesive tape as claimed
in e¢laim 4, wherein the layer of a color other than silver
and black is a white layer.

15. The pressure-sensitive adhesive tape as claimed
in ¢laim 5, wherein the layer of a color other than silver
and black is a white layer.

16. The pressure-sensitive adhesive tape as claimed
in claim 1, which is for use in fixing a liquid-crystal
display module unit to a backlight unit.

17. A ligquid-crystal display comprising a liquid-
crystal display module unit and a backlight unit, wherein
the display module unit and the backlight unit are fixed
to each other with the pressure-sensitive adhesive tape as
claimed in claim 1.

18. A pressure-sensitive adhesive tape substrate
which comprises colored layers comprising a silver layer,

a layer of a color other than silver and black, and a

black layer which are superposed in this order, wherein at
least one side of the substrate 1is adapted for the

application of a pressure-sensitive adhesive layer.
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