Sheet-like formed material BACKGROUND OF THE | NVENTI ON 5 Cross reference
to related applications This is a national phase of International Patent
Application No. PCT/JP2005/005475, with an international filing date of
March 25, 2005. This application based upon and clains the benefit of
priority fromthe prior Japanese Patent Applications No. 2004-124821,
filed March 25, 2004, and 10 No. 2004-133323, filed April 28, 2004 the
entire contents of which are incorporated herein by reference. Techni cal
Field : e tion relates to sheet material with IC

t ags. 1:E>’qj (}luk-ét FoT ﬂﬂ{aﬂé}{e@;t ed Art [00021 An exanple of a corrugated
structure with I1C tag | abel s adhesively attached is disclosed in US Patent
No. 6,667,092. This conventional corrugated structure includes a second

| i ner bogr 2GUN o] ‘that is conprised of a first

i ner bogldgjK DYET ql\f\b%ﬁlg%?e IC tag | abels are attached to one
side of the second linerboard. Then the second linerboard is adhesively
bound with the corrugated nmediumso that the ICtag | abels are sandw ched
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This application based upon and claims the benefit of priority from the prior

Japanese Patent Applications No. 2004-124821, filed March 25, 2004, and
10 No. 2004-133323, filed April 28, 2004 the entire contents of which are

incorporated herein by reference.

Technical Field

[0001]
The present invention relates to sheet material with IC tags.

15  Description of the Related Art

[0002]

An example of a corrugated structure with IC tag labels adhesively
attached is disclosed in US Patent No. 6,667,092. This conventional
corrugated structure includes a second linerboard and a single-face flute

20 that is comprised of a first linerboard and a corrugated medium. The IC
tag labels are attached to one side of the second linerboard. Then the
second linerboard is adhesively bound with the corrugated medium so that
the IC tag labels are sandwiched between the second linerboard and the
corrugated medium. In producing the corrugated structure with IC tags,

25 the IC tags are handled in the form of IC tag labels. The IC tag labels are

formed from a label sheet that includes a release liner, a label substrate, an



After the ICtags are attached to the adhesive |ayer, by making cutting
line on | abel substrate and the adhesive |ayer so that cutting line
surrounds IC 5 tags, IC tag | abels can be renoved fromthe rel ease |iner.
The IC tag labels are attached to the corrugated structure according to
the followng steps. First, the |abel sheet is unwound froma reel. The
unwound | abel sheet is noved downstream between two rolls that are
conpressing the | abel sheet. At the sane tinme, each ICtag |abel is
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i nerboard mechani cal troubles are likely to occur. Consequently, the IC

tag may AReth%t {888t Ced LIS rtﬁétlaff@lt i%rézé’bhat%d' BHOPSE k¥leQle liher ldad 29 may
be damaged. This means that ICtag |oss occurs frequently. As the IC tag

I's gypengtachedI8\BE PreleRTmiaBl positdMs on one side of the second linerboard

facing the corrugated board. The label sheet, after the IC tags are removed
from it, is wound into a roll. The positions to attach IC tags are
determined based on the marks on the second linerboard read by a sensor.
[0003]

15 The corrugator is a machine that has a large width (approximately
two meters) and that is operated at high speed (200-300 meters per minute).
One sheet of the sheet material is slit into several pieces in the cross
direction. The same number of labelers as the number of the pieces is
needed and the labelers need their own space. For making the space, the

20 bulk corrugator, having a length of 100 meters or more, must undergo a
large modification. The corrugator should preferably be operated at a
constant laminating speed to keep the adhesive strength of corrugated
board sheet and flatness of cut sheets. However, when the intermittent
labeler disclosed in US Patent No. 6,667,092 is used without reducing the

25 traveling speed of the second linerboard, mechanical troubles are likely to

occur. Consequently, the IC tag may be attached to the sheet material



such 1C tag | oss increases the production cost of corrugated board boxes
with I C tags. Spending the high production cost is not acceptabl e because

5 corrugat ed board products are characterized in its cheep cost. SUMVARY OF
| NVENTI ON [ 0005] Consi dering the above-nenti oned probl ens, one objective
of the present invention is to provide sheet material including I Ctag
tape coupled 10 between its layers along their entire Iength. [0006] Said
obj ective and other objectives as well as new features of the present
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ant epna chinGARd BUARIpEQIUES G Bhard ABHI BN §s HRP ARt external radio
antenna. The on-chip antenna then sends out the 25 data to a processing

uni t. TeTAVRIARY OFtpOVENPB@Nefers to an ICtag with an inlet (i.e. a
substrate T1Tm. Tn this enbodinment, the IC tag as described 3 above is
attached to an[ggusgt. The term"IC tag" further refers to an ICtag wth
an external antenna attached fromoutside the tag. The term"IC tag"

Considering the above-mentioned problems, one objective of the

present invention is to provide sheet material including IC-tag tape coupled
10  between its layers along their entire length.

[0006]

Said objective and other objectives as well as new features of the
present invention will be more fully understood with reference to the
following description and the accompanying drawings.

15 [0007]

In one embodiment of the present invention, an IC tag tape is
attached to a sheet material. The IC tags (20) are attached to the IC-tag
tape (30) with a constant pitch. The IC-tag tape is coupled between the
laminated layers of the sheet material along their entire length.

20 [0008]

The term “IC tag” as used herein refers to an IC tag that includes an
IC chip and an on-chip antenna. The on-chip antenna is enclosed inside
the IC chip. The on-chip antenna is configured to receive a radio wave
from an external radio antenna. The on-chip antenna then sends out the

25 data to a processing unit. The term “IC tag” also refers to an IC tag with

an inlet (i.e. a substrate film). In this embodiment, the IC tag as described



further refers to an IC tag fornmed by attaching the above-nenti oned types
of ICtag to a cover material such as lamnate film In the exanple above,
5 the ICtag can be replaced with a printed organic transistor. The term
"IC tag" further refers to an IC tag forned by covering printed organic
transistors with the cover material. The organic transistors are configured
to function as a processor. The term "I C-tag tape" as used herein refers to
a structure including an 1C chip and a successively formed tape substrate.
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|C-tag tape, a synthetic resin sheet with t

a structure including an IC chip and a successwely formed tape substrate.

10 The IC chip is attached to or formed on the tape substrate. The IC chip
includes at least a radio processor having a logic/storage circuit and a radio
antenna. The radio processor is configured to send out information to a
processor without making contact with the processor.

[0009]

15 The tape substrate is ranged from 2 to 100 mm in width and
preferably from 4 to 10 mm in width. The pitch of IC tags on the tape
substrate may be a constant distance of 5-300 cm.

[0010]
The IC-tag tape, as it is, can be used as a cut tape, a sealing material,

20 a binding material, or a display material, or some other materials used for
other purposes. The material of the tape substrate or other features of the
IC-tag tape can be selected according to its use.

[oo11]
Any configuration of a sheet material can be used in the present

95 invention as long as it is comprised of laminated sheets and an IC-tag tape

that is attached between the laminated layers along their entire length.



tape, a synthetic resin filmwth the 1Ctag tape, and other sheet materi al
with the ICGtag tape. In the exanple of a corrugated board with the I1Ctag
5 tape, the ICtag tape may be depl oyed between a single-face flute and a
second linerboard or a first linerboard. The ICtag tape may be inserted to
any MD position (position in machine direction) in the corrugated board.

In the exanpl e of paper including two or nore |layers, the |Ctag tape may
be depl oyed between the |ayers. The IC-tag tape may be inserted to any 10
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be deployed between the layers. The IC-tag tape may be 1nserted to any
10  position in the cross direction of the paper. The sheet material in this
invention further includes packaging products made of the sheet material in
addition to the above-mentioned sheet material.
[0012]
As described above, the present invention has the following
15 advantages.

According to the invention of claim 1, in a case the sheet material
having the IC-tag tape between its laminated layers along their entire
length is a corrugated board, IC-tag tape is inserted between a single-face
flute and a linerboard. Accordingly, the IC tag tape is held between the

20 single-face flute and the linerboard and firmly fixed in a predetermined CD
position (position in cross direction).
[0013]

Therefore, it is possible to prevent the IC-tag tape from dropping off

the corrugated board during a process to form the corrugated board. It is

25  also possible to prevent the IC tags from dropping off the corrugated board

when it receives a vibration or a drop impact during the shipment. As the



becones worn because of the friction between the boxes during the

shi pnent. 5 BRI EF DESCRI PTI ON OF THE DRAW NGS [00131 Hereinafter, the
configurations of the I1C-tag tape, the production method for a corrugated
board with an IC-tag tape attached thereto, and the 10 inspection nethod
for a corrugated board with the I1Ctag tape will be described as one
enbodi nent of the present invention. FIG la is a perspective view of the

| C-tag tape according to one enbodi ment of the present invention. FIG I|b
is a perspective view of the ICtag tape according to one 15 enbodinent of
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t he sheet material according to anot Iment o ent

inventi Qp; ]53 5 is a perspective view of the sheet material according to
anot her n% Iment of the present invention. 25 FIG 6 is a perspective

vi ewzof the sheet material according to another enbodi ment of the present
invention. 6 FIG 7 is a schematic view of the production |line for

produci m;@pg@gﬂpm@w@m%@mgductl on net hod according to one
enbodi nent of
[0013]
Hereinafter, the configurations of the IC-tag tape, the production
method for a corrugated board with an IC-tag tape attached thereto, and the
10 inspection method for a corrugated board with the IC-tag tape will be
described as one embodiment of the present invention.
FIG. 1a is a perspective view of the IC-tag tape according to one
embodiment of the present invention.
FIG. 1b is a perspective view of the IC-tag tape according to one
15 embodiment of the present invention.
FIG. 2 is a perspective view of the IC-tag tape according to another
embodiment of the present invention.
FIG. 3 is a cross section of the sheet material according to one
embodiment of the present invention. The figure shows the schematic
20  structure of one type of [C tag attached to the tape substrate.
FIG. 4 is a perspective view of the sheet material according to
another embodiment of the present invention.
FIG. 5 is a perspective view of the sheet material according to
another embodiment of the present invention.

25 FIG. 6 is a perspective view of the sheet material according to

another embodiment of the present invention.



the present invention. FIG 8 is a block diagramof the inspection part of
the production 5 line according to the present invention. FIG 9 is a view
showi ng the | ayout of positions where the die.cutter cuts the sheets into
bl anks and trins. DETAILED DESCRI PTION OF THE I NVENTION 10 [00141 Fig. la
and Fig. Ib show two typical configurations of an ICtag tape (30). The
term"IC (Integrated Grcuit)" as used herein refers to an IC such as a
silicon sem conductor as well as to an organic transistor formed by

printing an elpget rop % Ssgyéﬁlh Wikle Olowl BEhd g? ALt 1R oF Jxlold%mlg?g':' g. la

shows an |1 C-tag tape I ncl udes successively

substra e tape
subst ratsgle%@%na%gﬁﬁi GS{%@%%]%@%%E@%V%%H% (%)gggnéfqboﬁ %%.ﬁéﬂn%fj‘%éﬂd from
2 to 10QnLa%rbse Gt Aa is width of tape is swtablefor attaching IC tags
(20) to amggrrugalt gdn 1-c!);grd The 1C tags (20) nmay be conprised of an 20 IC

it enna (4. The” axtornap ek daBrBn g el MaRRLen ik, AR A ner cas

an og-chifp @d@bg@l@%ﬂosth%qg;lleggﬁgm‘rb&tﬂﬁl | C. In the IGtag tape (30) of Fig
1b, an ICtag (20) includes an IC (3), an antenna (4), and a substrate

film(inlet) @& ol ﬂé&sgﬁ@&ﬁ@ztﬁmaﬂy%ht o$ Pogﬁmtfﬁswhbfwﬁ&’e BRI WRgH: the

antenna and the tape substrate | aced on the antenna

(4). 1N cipé sheBROSts TRES bldd1& éﬁd)ﬁmﬁi&bs”ate (2) of 7 the ICtag tape (30)
can be made of any material. [0015] Fig. 2 shows anot her enbodi ment of the

|CGtag tape (30) where a

DETAILED DESCRIPTION OF THE INVENTION

10 [0014]

Fig. 1a and Fig. 1b show two typical configurations of an IC-tag tape
(30). The term “IC (Integrated Circuit)” as used herein refers to an IC such
as a silicon semiconductor as well as to an organic transistor formed by
printing an electronic circuit or the like on a plastic film.

15 Fig. 1a shows an IC-tag tape (30) that includes a successively formed
tape substrate (2) and IC tags (20). The IC tags (20) are attached to the
tape substrate (2) with a constant interval. The tape substrate is ranged
from 2 to 100 mm in width. This width of tape is suitable for attﬁching IC
tags (20) to a corrugated board. The IC tags (20) may be comprised of an

20 IC (3) (i.e. a chip covered with a protecting material) and an external
antenna (4). The external antenna (4) is placed outside the IC (3) whereas
an on-chip antenna is enclosed in the IC.

In the IC-tag tape (30) of Fig 1b, an IC tag (20) includes an IC (3), an
antenna (4), and a substrate film (inlet) {(5). The substrate film (5) is

95  positioned between the antenna and the tape substrate (2). The IC (3) is

placed on the antenna (4). In this embodiment, the tape substrate (2) of



cover material (6) (e.g. lamnate film is adhesively attached to the IC
tags 5 (20) so that the cover material can cover the IC tags (20) shown in
Fig. laor Fig. Ib. [0016] In the two enbodi nents of 1Ctag tape (30) as
shown in Fig. la and Fig. Ib, the ICtags (20) are not covered with a
cover material (6), so that 10 they are exposed on the surface of the tape
substrate (2). The tape substrate (2) is nade of, for exanple, a paper
material, but naybe made of any other material. A tape substrate (2) of
paper material is easier to process than a tape substrate (2) of the other

mat eri al ant g nna_can b ily attached to the tape
substratt(gle gfacﬁ%f%ngoggagnmﬁ%lral aﬁg ya ee‘”é@s the tape substrate (2)
made of[ @; material s nore cost effective than that of the other
materi al's. ch paper material includes, for exanple, brown thi n wrappi ng
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transi S%Iﬁ S bs easy to be vvound onto a paper core haV| ng a predetermnm ned
wi dt h. when the 25 ICGtag tape (30) is the plastic filmw th organic
transi st[gbg ] nstead of 1C chips, I1Ctag tape reel (1) can easily be nade
(See Fig ? 8 [00171 Fig. 3 shows a corrugated board as one enbodi nent

of the sheet TRUSkI o YWnbBalifehfdof APEa235PE U594 ShoNE MrBReMhL dfyenti on.
Fig. 1b, the IC tags (20) are not covered with a cover material (6), so that
10  they are exposed on the surface of the tape substrate (2).

The tape substrate (2) is made of, for example, a paper material, but
may be made of any other material. A tape substrate (2) of paper material
is easier to process than a tape substrate (2) of the other materials. For
example, an antenna can be easily attached to the tape substrate (2) of

15 paper material.  As a result, the tape substrate (2) made of paper material
1s more cost effective than that of the other materials. Such paper material
includes, for example, brown thin wrapping paper, which is 0.05 to 0.2 mm
thick, kraft paper, and the like. In addition, regular paper with improved
waterproofing can be used as such paper material. Such regular paper

20  does not allow for liquid glue (alkaline glue) to soak into it.

The tape substrate (2) can be a plastic film. When organic
transistors are printed on a plastic film, the plastic film can be used as an
IC-tag tape (30). The plastic film with organic transistors is easy to be
wound onto a paper core having a predetermined width. Thus, when the

25 IC-tag tape (30) is the plastic film with organic transistors instead of IC

chips, IC-tag tape reel (1) can easily be made (See Fig. 2).



Fig 3a shows a corrugated board (40) that includes a second 5 |inerboard
(8), a corrugated nedium (10), a first linerboard (9), and an |1C-tag tape
(30). The ICtag tape (30) is coupled between the corrugated nedium (10)
and the second linerboard (8). The ICtags (20) on the ICtag tape (30)
face the second linerboard (8). The I1Ctag tape (30) as shown in Fig la or
Fig | b can be used in this enbodi nent. The adhesive 10 surroundi ng each IC
tag (20) prevents it fromnoving on/dropping off the surface of the tape
substrate. qgéii Fig. 4 shows a paper book cover (70) and a paper band
(71) wwapped Lnd a book as one enbodi nent of the sheet material wth an
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shown 1n according to one e pro Ion hod of
the presptso) ENHOCRcond linerboard (8). The IC-tag tape (30) as shown in
Fig 1a or Fig 1b can be used in this embodiment. The adhesive
10 surrounding each IC tag (20) prevents it from moving on/dropping off the
surface of the tape substrate.
[0018]
Fig. 4 shows a paper book cover (70) and a paper band (71) wrapped
around a book as one embodiment of the sheet material with an IC-tag tape
15 (30). The book cover (70) and the paper band (71) are made of a paper
material. In these examples, the IC-tag tape is embedded in the paper
material. For example, the IC-tag tape may be positioned between the
layers of the paper material. A piece of the book cover (70) or the paper
band (71) can be torn off along the perforated line (72) and IC tag tape (30)
20 is removed from the book cover (70) and the paper band (71). The IC-tag
tape can be torn off along the perforated line (72).
In an alternative embodiment as shown in Fig. 5, the IC-tag tape
can be placed on the spine of a hardcover book (73). Alternatively, the
IC-tag tape (30) may form the bottom part of a packed bag (74), as shown in
25  Fig. 6.
{0019]



In the production line (80), the first linerboard (9) is provided froma 5
first linerboard roll (81) to a heater roll (82) wth which the first
linerboard (9) is heated. The material to be formed into the corrugated
mediumis provided froma corrugated nmediumroll (83) via a vaporing or
heater roll (84), a glue applicator (85) to a corrugating apparatus (86)
where the material is corrugated into a corrugated nmedium The first

| i nerboard and 10 the corrugated nediumis attached together with a press
belt (87). Then the first linerboard (9) and the corrugated medi um ( 10)
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10  the corrugated medium is attached together with a press belt (87). Then
the first linerboard (9) and the corrugated medium (10) are adhesively
attached to each other and are formed into a single-face flute (50). After
that, the tips of flutes formed in the corrugated medium (10) of the
single-face flute (50) are glued using the glue applicator (88). The glued

15 single-face flute (50) then passes a bonding roll unit (91) that consists of an
upper roll and a lower roll. The bonding roll unit (91) laminates the
single-face flutes (50) and the second linerboard (8) that is provided from
the second linerboard roll (89) via the heater roll (90). During this
lamination, the IC-tag tape (30) is provided between the single-face flute

20 (50) and the second linerboard (8) from an IC-tag tape reel. In this way,
the first linerboard (8), the corrugated medium (10), the first linerboard (9),
and the IC-tag tape (30) are adhesively attached to be formed into
corrugated board (40). The corrugated board (40) is slit into a certain
width by a slitter before it is cut with a cutter (94) into cut sheets (100) in

25  which an IC-tag tape is embedded. The cutter (94) is controlled by the

production control device (95) during the cutting process.
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IC tags (20) in the corrugated board (40) and sends | ocation signals 5
indicating the locations of the IC tags (20) to the production control
device (95) (an interrogator as used herein refers to a reader/witer).
The encoder (97) nmeasures the feed |l ength of the corrugated board in the
machi ne direction that passes bel ow the encoder (97) and sends signals
indicating the length of the corrugated board to the production control
device (95). 10 The production control device (95) uses these signals to
cal culate the Nﬁﬁ)position of the I1Ctags (20) in the corrugated board
(40). Based o* J calculated result, the production control device (95)
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5 . ( | tne - !
cont rof 15-ee2pb 85 U 's?%g%%geeaﬁeé%‘%ﬂui’*ffgia@ﬁa%egl%ts&f%éae&% Saadoort o |
t . . . . . -
?3 D 8o ifillgatire IRMGRGUbRE of ERE £ chEs Eith H1E trﬁrg&?xﬁ%@!‘cﬁgﬁ?ﬁ%ﬁhSQt on
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a'gﬁet o REER Rltbriditiol l% HESE LeRAS I o RGN %gﬁe%%toﬁgf#f :t b
|C-tag t ' ey i . 2
fsecoﬁghl(lgﬁ}eafr%c%%ﬁd% s?’g‘fj;fé%rd 39 %E%%E% %Jﬁg@{e%’@@a L@gl);gjng g}?gﬁ@éé t;pg (gO)
ace t iﬁeec(?:%t dry}%[ 8§'i:.t }]oa X 8c§cf‘ert( 2 hﬁits%%s dal ?n{i'%%ti e contact
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11 with e starch ‘paste I'S automatica e
| i cat i t f i-n_t t di 10).
The. | & s Rt Bl At Bhatci i e i e R 89 Cacsos over

heatjgng e production control device {(95) uses these signals to calculate the MD

position of the IC tags (20) in the corrugated board (40). Based on the
calculated result, the production control device (95) sorts the cut sheet (100)
with an IC tag (20) as a non-defective sheet or as a defective sheet. The
non-defective sheet is defined as a cut sheet (100) including an IC tag (20)

15 within the area to be formed into a resultant corrugated board box while the
defective sheet is defined as a cut sheet (100) including no IC tag within the
area. The production control device (95) further sends out signals to a
diverter for automatically removing the defective cut sheets from the
production line.

20 fo021]

The method for producing corrugated board using the production

line {corrugator) (80) is described below. When the single-face flute (50)
and the second linerboard (8) are adhesively attached to each other, the
IC-tag tape (30) is coupled between the corrugated medium (10) and the

95  second linerboard (8). Preferably, the IC tags (20) on the IC-tag tape (30)

face the second linerboard. Therefore the IC tags (20) do not make contact
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pl atens of the corrugator. The heating platens contact the outer side of
the 5 second linerboard on which no IC tags (20) exists. The IC tags (20)
are positioned on the inner side of the second linerboard. Therefore, the
tenperature of the IC tags (20) are kept under around 90 C. Accordingly,
the performance of the I1C tags (20) is not worsened. [0022] 10 The
single-face flute and the second linerboard are attached to each other
usi ng typical adhesives such as starch paste or vinyl acetate emnul sion.

et AP DA T Rl o
t 1 t I
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cor U2 (7 0 B AT AP gl ©

adhesi v aflatddi A ARGorAURALEA! Phi bhabiho/\Abrdld ARNGL: 1ige bURLCRAL Hoped medi um

(10). wever, such Si've does no ace ween t he

I C-t139 tapsnd g%ggégd%%iﬁfgﬂggcﬂta el aglds ( %&ﬁgbt%tgfa ©gpate Therefore,

the corrugate ses’ I ncludes a dry~streak, which may

wor sen URiuAld b Rl ihRE: SR"r8e B RPRE AL BBl REL ALY On the

qual i ty "managenent, however, as reve ess than 5 mm of dry

streak %ﬁ@)e@%ux%i ' UI@EA%%(XZ'D?%E&%PE ﬁﬁd&igg%x‘?&& bge et r %’&961%8%1 he

resul tant corrugated boar erefore, even I'n the case that the

tape SURSLILACRlndeh holRR LI Shbplor i does ot stick to the

above- nmentione esive, t esul tant corrugated board 12 box can have a
sufficient conggessi ve strength. [0023] Typical equipment for inserting
the ICtag tape 0) between the

10 The single-face flute and the second linerboard are attached to each
other using typical adhesives such as starch paste or vinyl acetate emulsion.
Whether the typical adhesives can attach to the tape substrate (2) depends
on the material of which the tape substrate (2) is made. If the tape
substrate (2) is made of a material that is suitable for the attachment using

15  the typical adhesives, the tape substrate (2) is attached to the corrugated
medium (10). On the other hand if the tape substrate made of a material
that is not suitable for the attachment using the typical adhesives, the tape
substrate (2) is not attached to the corrugated medium (10). However, such
adhesive does not exist on the interface between the IC-tag tape (30) and

20 the second linerboard (8) in both cases. Therefore, the corrugated board
(40) in both cases includes a dry streak, which may worsen the quality of the
corrugated board. A statistic study on the quality management, however,
has revealed that less than 5 mm of dry streak does not significantly reduce
the compressive strength of the resultant corrugated board box. Therefore,

95 even in the case that the tape substrate (2) is of plastic material, which does

not stick to the above-mentioned adhesive, the resultant corrugated board

12



single-face flute (10) and the second linerboard (8) includes a caster. The
5 caster is placed in the aisle that is positioned on one side of the
corrugator for allowi ng operators to operate the corrugator therefrom A
reel stand is placed on the caster. The reel stand includes an el ongated
bar extending across the corrugator. The el ongated bar holds several reels
of the 1Ctag tape above the corrugator. The nunber of the reels is
determ ned 10 dependi ng on how many nunber of pieces the corrugated board
is slit.ntao. ; The ICi_tlag a(?e is fed domgiﬁrdly into the heating platens
(92). TREX cf"&-lfaavge?gﬂg ¢ ’6§° UPFERSVGETERE Yy a guide to the predeternined
CD position I%éﬂe corrugated board. [00241 15 If the IC tags (20) are
positioned be en the cover tape (6) made of lamnate filmand the tape

T SRV T ENE i e N e
oo Aies AR 6L AR S 0koc R0 0P 805, GRS | 061
B P A DS S AP0 gl 1
o cor AR AR AN o AR AR GRAIE, RSS20,
coce, PR UL DAY SRS SR G BRTE G L RELRUIESY, 2,
fMP . ﬁ' " wg%%s‘rifﬂgl'gg@ﬁ@%ﬂgg WrBdAG DM B, I RY 8EGIA1 +ddI8 Jtnb de-LagPe (30)
tape above the corrugator. The number of the reels is determined
10  depending on how many number of pieces the corrugated board is slit into.
The IC-tag tape is fed downwardly into the heating platens (92). The
IC-tag tape (30) is then guided by a guide to the predetermined CD position
in the corrugated board.
[0024]
15 If the IC tags (20) are positioned between the cover tape (6) made of
laminate film and the tape substrate (2), IC tag tape (30) with sandwiched
IC tags (20) is formed (Fig. 2). When the IC-tag tape (30) with the
sandwiched IC-tag (20) is embedded in the corrugated board (40), both the
tape cover and the liner board work for avoiding the damage on the surface
20 of the IC tags (20).
If certain adhesive is applied to the IC-tag tape (30) with the
sandwiched IC-tags (20), the IC-tag tape (30) can be used as a cut tape with
IC tags for corrugated board boxes (e.g. wraparound cases that are usually
used for packaging beer cans). The cut tape is embedded around the

25 wraparound case. By pulling the cut tape around the case, the

wraparound case is opened and displayed.
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cover tape (6) is easy to be wound onto a tape reel. 5 [0026] Wen the
|CGtag tape (30) with adhesive includes an organic transistor as an IC, it
is possible to print an electronic circuit including an antenna directly
on a tape substrate (2). The printed electronic circuit nay be covered
wWith a protecting coat. Wen the electronic circuit is covered 10 with a
protecting coat, cover tape (6) does not have to be used. If the tape
substrate is strong enough for corrugator on-nachine processing, an |ICtag
t ape havi ng siﬂgg&glayer structure as that of a cut tape can be formed by
appl yi ng adhes 0 one side of the tape substrate (2). [0027] 15 A reel

1) of ICta ape (3 i tsh _adhesi ve i s, pl ac upst.re f.the. cutter
E9)4) of the g %Xéﬁ?gp%@ eyt &fﬂ@%@'t’%@?‘%‘fg" ‘éﬁ{l’éﬁﬂg‘ﬁn}’ﬁjﬁk?g Bbr r ugat ed
boar d. en.t h r.oduction |linen{8 r anps th rrugat e oard gai ns
come noltrRind BoRFiRdHE BResh. The Rl Be Boy pifs BRG SUPRLE Beat®d 5, ol no
appar at us %n t shewn tota}DI ow. the feeding speed of the 20 I Ctag tape (30)
to fol I & ’fug”‘ﬂ%@% B3&a' et%oeu%(g?? g%lt%lge B%e rd. By using the driving
appatat us, exT(?@%i)]ve | oad exerted on the ICtag tape can be avoi ded.
[0028] The pitchof the ICtags (20) (ICtag-pitch) on the ICtag tape

the i re of CHELPRERF 65 AR Yenk 30! S L AR 8 1b 0t} %é«”%{‘g%%e%:"gazgi‘g -
B Ly Y T L A
cut sheehyy( gl 0iSRER!Sh Apd QLBELaBY (HU TG DR BB oMR! rbak ddy © 2

desi red Teng

be covered with a protecting coat. When the electronic circuit is covered

10 with a protecting coat, cover tape (6) does not have to be used. If the tape
substrate is strong enough for corrugator on-machine processing, an IC-tag
tape having single layer structure as that of a cut tape can be formed by
applying adhesive to one side of the tape substrate (2).

[0027]

15 A reel (1) of IC-tag tape (30) with adhesive is placed upstream of the
cutter (94) of the corrugator. The IC-tag tape (30) is attached to a
corrugated board. When the production line (80) ramps up, the corrugated
board gains some acceleration, The production line (80) preferably
includes a driving apparatus (not shown) to allow the feeding speed of the

20 IC-tag tape (30} to follow the high speed of the corrugated board. By using
the driving apparatus, excessive load exerted on the IC-tag tape caﬁ be
avoided.

[0028]
The pitch of the IC tags (20) (IC-tag-pitch) on the IC-tag tape (30) is

25  explained below. The IC-tag-pitch is determined according to the size of

the resultant corrugated board box. Basically, the sheet material needs to
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machi ne direction by the cutter). Various cut length is defined by the 5
cutter (94) according to the desired types of boxes of custoners. As nore
t han one thousand different sizes of corrugated boxes are produced in one

. factory, the lengths of the cut sheets can be vastly various. Specifically,
the sheet material is cut into nore than 500 different |engths by the
cutter (94). It is practically inpossible to stock ICtag tapes so that
their ICtag-pitches 10 correspond to all the box sizes required by all of
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are pro uced. 0XES usi ness equil pnen e'are al so

A R N e R
upp§hH SL&BI&%%%OnE{ E all the box sizes required by all of the customers. Therefore
it is more practical to use IC-tag tapes (30) having a pitch of IC tags (20)
that roughly corresponds to the desired length of the cut sheet (100). The
IC-tag tape (30) with roughly adjusted IC-tag-pitch can be used for different
types of products ordered by different customers. This allows for reducing
15 the frequency of replacing a reel of IC-tag tape (30) with another reel to
produce a different size of boxes.
foo29]
The IC-tag-pitch is determined according to the length of a
corrugated board blank in the machine direction. The length of-a. blank in
20 machine direction may be different depending on the type of corrugating
rolls used in the factory or to the types of products ordered by customers.
From G-flute corrugated boards, which have a flute depth of 1 mm, and from
B-flute corrugated boards, which have a flute depth of 3 mm, comparatively
small boxes (e.g. boxes for sweets) are produced. From A-flute corrugated

25  boards and from double wall corrugated boards, comparatively large boxes

{e.g. boxes for flowers and personal computers) are produced. Boxes for
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A-1 type box (regular slotted box) is nmade froma corrugated board having a
5 cut length of 1.2 mto 1.8 min nmachine direction. [0030] On the other
hand, a w aparound case is made froma cut sheet (100) having a
conparatively short length (30-60 cm. When the length of the cut sheet
(100) nmade into one case is short, the cutter (94) cuts the sheet 10
material into twice or three tinmes larger length than the length that is
needed for one case. For |larger boxes (A-1 type boxes), the sheet nmaterial

b L ity £
corr uga'?: gﬁxbtg%ig?%g’ %%%1 e flgo ﬁnﬁolﬁ;t%cggg}zﬁ%qsaﬁy ‘%ﬁetyple&qxaf@& pit c]h can be
the 1 0 dagpEuts flafeBlor NG s s RN EDChp hfSbbdr s63EE “RIRS LT no t e
above. ddearBEd R Ry ol FReRPRAaS o MEpke Bl g Bari it o
o Rot aaay PRLeE EIATE R M TR0 lidBlen o gareq board mater il

The I1Ctag ta 5 0) can be applied, for exanple, to a 25 | am nated paper
board to be fornmed into cartons (e.g. mlk cartons). The | anm nated paper

IRRRNE G SR T T e P
paper hagog) ﬁh@nlgaé cbﬁl’ﬁa@ﬁ%i%glyséﬂ&%tlb’ﬁgtﬁ @d‘@@tcnﬂf. When the length of
the cut sheet (100) made into one case is short, the cutter (94) cuts the sheet
10 material into twice or three times larger length than the length that is
needed for one case. For larger boxes (A-1 type boxes), the sheet material
made into one box has a length of 280 cm in the machine direction at most.
Therefore, to attach one IC tag (20) to an area of corrugated board made into
one box, the IC-tag-pitch should be 30 to 280 cm.
15 [0031]
For corrugated boards made from non-paper material, the
[C-tag-pitch can be determined in a similar manner. In example of plastic
corrugated board, the IC-tag tape 1s attached to the plastic corrugated board
by putting the IC-tag tape into the corrugated board in a hot-melt state.
20 [0032] |
The above described method for attaching an IC-tag tape (30) to
sheet material can be applied to a packaging material other than those
including layers laminated with air space between them like a corrugated
board material. The IC-tag tape (30) can be applied, for example, to a
25 laminated paper board to be formed into cartons (e.g. milk cartons). The

laminated paper board is formed by laminating a sheet of paper and a sheet
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| am nat ed paper board. The |lam nation of the typical paper is formed by 5
preparing pulp suspension (natural fibers suspended with water and other
additives), flowi ng and dewatering the pul p suspension on a nesh net of a
paper machine to forma wet web, conbining several wet webs into a sheet,
and then drying the sheet. During these steps, the ICtag tape (30) is
provided froma reel to a position between the wet webs running in the 10
paper machine. The ICtag-pitch of the ICtag tape (30) is selected to be
slightly shorter than the length of the final |ength of the resultant paper

product .3 %&é%?é fifth o E@Vtsfraél?l{e}l%{%% Iéé}%g‘%?g’étsir?g 8@& tlgﬁ)?ﬁ}gtetdosﬁ gsdried paper

pr oduct . e tape su IS e rnent i's preterably made of
thin paper thgjgdgs a simlar quality to the pulp to inprove the bonding 15
bet ween the tape substrate (2) and the pulp. The ICtag-pitch is

det er mi ned acmg&agg%%geﬁ Hasf bl eﬂgﬁ%@gghé&ﬂ%@ﬁ@%ﬁ thiflof ghspect 11 ¢

to the resul pr oduct paper e mninumlCtag-pitch

i's aboutism;fifed D95 IboY. ThEhd fahBdstié? OF tRO tVBReall Galpdd {kaBAmed Py can be
foe Gy

| ocated I n any position (position in the Irectl t he

cor r ygated, hoak L(lﬂos)u(sEg?Qio‘i’f QEluer flSerd &éﬁ&d@ﬂ%ﬁ%@w%t&saﬂ& Q¢hged onto

t he corrugated board W t hout predeterm ning position of the IC

tag (20)aqdifiPed) 985k And 6wt Ihe F8p FuspOAEBAAFY HeSH hetH)a Al
| east one 1 C tag (20) can be 25 placed’'in any MD position wthin an area to

be for mgdpbpiRadiife GOMOHAR Gt v@é’tﬁrc_@nhﬁﬁingif B8 BhEH ot SwéllsSttH&f 4Ked, by the
cross direction length in 17 addition to the machine direction length. In

Cape (S0 o e e e e o PR WG (g
tape (3Qrovided AV Rerdstd hop&Ption between the wet webs running in the
10 paper machine. The IC-tag-pitch of the IC-tag tape (30) is selected to be
slightly shorter than the length of the final length of the resultant paper
product so that at least one IC tag (20) is attached to the dried paper
product. The tape substrate (2) in this embodiment is preferably made of
thin paper that has a similar quality to the pulp to improve the bonding
15 between the tape substrate (2) and the pulp. The IC-tag-pitch is
determined according to the final length of the cut sheet that is specific to
the resultant paper product {e.g. bond paper). The minimum IC-tag-pitch
is about 5 cm.
[0034]
20 The IC tags (20) on the IC-tag tape (30) can be located in any MD
position (position in the machine direction) in the corrugated board (40).
In other words, IC-tag tape (30) is provided onto the corrugated board (40)
without predetermining the MD position of the IC tag (20) with regard to
the cutting edge of corrugated board (40). At least one IC tag (20) can be

95 placed in any MD position within an area to be formed into one corrugated

board box. The area is also defined by the cross direction length in
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in the trimed part. Wien the 1Ctag tape (30) having an I CGtag-pitch 5
that is identical to the length of the cut sheet is not available, I1Ctag
tape (30) having a simlar ICtag-pitch nay be used. If the ICGtag-pitch
is longer than the MD length of cut sheet (excluding the length of the
trim, which is specific to the resultant product, cut sheet wwth no IC
tag (20) is produced with a certain frequency. If the ICtag-pitch is
shorter than the 10 MD Iength of the cut sheet, cut sheet with two or nore
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bel ow t rbei'odﬂéeq{i%ﬁ{ i &Ei*gafnoﬁ%q{lbﬁw. 1k W03 QE-tag-pltch is shorter than the
10 MD length of the cut sheet, cut sheet with two or more IC tags (20) is
produced with a certain frequency.
[0035] |
Accepted difference between the 1C-tag-pitch and the length of the
cut sheet is determined by the loss accepted by the maker or according to
15 the production schedule (the accepted difference is determined for both
cases when the IC-tag-pitch is shorter than the length of the cut sheet and
when the IC-tag-pitch is longer than the length of the cut sheet). The more
the difference between the IC-tag-pitch and the length of the cut sheet (100)
is, more frequently cut sheets (100) with no IC tag (20) are produced. The
20 cut sheets (100) with no IC tag (20) are thrown away as defective sheets.
Accordingly, when more cut sheets with no IC tag (20} are produced, the
production loss becomes higher. A limit for the production loss is set by the
maker. To reduce the defective sheets, it is necessary for the
manufacturers to prepare IC-tag tape (30) of several tens of IC-tag-pitches
95 based on orders from customers for various box products. The

manufacturers choose one type of IC-tag tape (30) among the prepared IC
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It is inportant to reduce | oss of corrugated board (40) and of ICtags 5
(20) in producing corrugated board boxes with an ICtag tape (30) as well
as to reduce the stock items in nmanaging the stock of the ICtag tapes
(30). For exanple, if the cut |length based on the custoner's orders varies
ina certain narrow range, it is useful to prepare one type of ICtag
tapes (30) so that naxi mum gap between the cut length and I CGtag-pitch
will be 5 cm 10 If the cut sheet is 125 cmlong and the ICtag-pitch is

120 cm which i shopt er tha he l,engt:h, @f .t he cut sh t hen one cut
sheet | obRdres Va0 Hirduetpitted BRmHER I BeRi iR wiests ST be BelRERE i s
case, 4 %ﬁf the CHtl spee{;s (100) and of ICGtag tape (30) are wasted. On
the ot hét® SWJ,mlinfe tAE 18Ut sheet is 125 cm | ong and the ICtag-pitch is

130 cm which 'Qé éonger than 15 the length of the cut sheet, then one cut
sheet out of C‘Eu]t sheets is configured to have no ICtag (20). In the
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shorter than the length of the cut sheet, then one cut sheet out of 25 cut
sheets is configured to have two IC tags (20). In this case, 4 % of the cut
sheets (100} and of IC-tag tape (30) are wasted. On the other hand, if the
cut sheet is 125 cm long and the IC-tag-pitch is 130 em, which is longer than
15 the length of the cut sheet, then one cut sheet out of 26 cut sheets is-
configured to have no IC tag (20). In the latter case, less percentage of the
cut sheets (100) and of the IC-tag tape (30) is wasted.
[0037]
However, by making an IC-tag-operation software to select one of
20  the two IC tags (20) that are attached to one cut sheet (100), the cut sheet
(100) with two IC tags (20) does not have to be sorted as a defective sheet.
In this example, if cut sheets (100) with two IC tags (20) are accepted by a
customer, the IC tag pitch of the IC-tag tape (30) is preferably set to be
shorter than the length of the cut sheet (100) so that cut sheets (100) with
95 no IC tag (20) are not produced. Consequently the loss of the cut sheets

(100) is reduced. Further, if an IC-tag tape (30) having an appropriate
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positioned I C tags (20), no cut sheets (100) with two IC tags (20), or no
cut 5 sheets (100) with no IC tag (20) are produced. Therefore it is
possible to reduce the need for renoving such defective cut sheets after
the die-cutting process. [0038] In some cases, cut sheets (100) with two

| C tags nust be sorted as 10 defective sheets according to the desired
types of boxes ordered by custoners. If ICtag-pitch of the ICtag tape
(30) is longer than the length of the cut sheet (100) for the desired type
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successi vel'y produced cut s € 1rnspection et hod f or
a corru r it yes ; I . Al el ow.
The eas?%??l g?r@?ﬁé%e?gg% 5&&;021@3}1% Eeilrgfré(():jggglglyt‘:‘i’ Ocﬁﬁ%&g%ﬁ\%{thfgﬁ%(g ?Sﬂﬁ?gnna t hat
IS posi t%@@g&.downstream of the cutter (94). 20 After being cut by the
cutter (94), the cut sheets (100) pass a sensor. For each cut sheet (100),
t he sensggg)gg]arts generating the signals when the |eading edge of the cut

sheet (1 passes it and stops generating the signals
In some cases, cut sheets (100) with two IC tags must be sorted as

10 = defective sheets according to the desired types of boxes ordered by
customers., If IC-tag-pitch of the IC-tag tape (30) is longer than the length
of the cut sheet (100) for the desired type of the boxes, no cut sheets (100)
with two IC tags (20) are produced but cut sheets (100) with no IC tag (20)
are produced. Cut sheets (100) with no IC tag (20) must be rejected from

15  the production line. On the other hand, if the IC-tag-pitch of the IC-tag
tape (30) is shorter than the length of cut sheets (100), cut sheets (100) with
two IC tags (20) are produced while cut sheets (100) with no IC tag (20) are
not produced. The cut sheets (100} with two IC tags (20) must be rejected
from the production line.

20 Thus, it is necessary to construct a system for removing the defective
cut sheets (100) with no IC tag from the successively produced cut sheets
(100).

[0039]
The inspection method for a corrugated board (40) with an IC-tag

25  tape (30) is explained below. The easiest method is to use an interrogator

(96) with a radio antenna that is positioned downstream of the cutter (94).

20



when the tailing edge of the cut sheet passes it. If the a (96) detects a 5
signal fromone ICtag (20) while the sensor is generating the signals, the
interrogator (96) sends out a signal for noving the cut sheet (100) to an
auto stacker as a non-defective cut sheet (100). If the interrogator (96)
detects no signals fromIC tag (20) or detects signals fromtwo IC tags
(20) while the sensor is generating the signals, the cut sheet (100) is
rejected fromthe 10 production line as a defective cut sheet before the
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(96) sendssbhgs lggng?ﬁtiﬁg%eoﬁghgfs, Ct?lﬁeré{&agﬁgetbpﬁw ig%e&eaiﬂaﬁll the
10 production line as a defective cut sheet before the cut sheets are delivered to
the auto stacker.
[0040]
In some examples, cut sheets (100) with two IC tags (20) are
acceptable for customers. In these examples, if the interrogator (96)
15  detects signals from one or two IC tags (20) that are attached to a cut sheet
(100) while the sensor is generating signals indicating that one cut sheet
(100) is passing the sensor, the cut sheet is sorted as non-defective and
moved to the auto stacker that is used in the next process. By changing
the rejecting criteria, inspection conditions may be adjusted so that a cut
20 sheet (100) with two IC tags (20) is sorted as non-defective while a cut sheet
(100) with three IC tags (20) is sorted as defective.
[0041]
Fig. 8 shows another inspection method using signals from an
encoder (97). Typically, the production control device (95) stores previously
95 calculated relative position between the encoder (97), the interrogator (96),

and the cutter (94). The length of the cut sheets (100) is calculated using
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for activating the ICtag (20). The IC tag (20) receives the signal from
the 5 interrogator (96) and sends back a signal to the interrogator (96).
The interrogator (96) receives and passes the signal to.the production
control device (95). The production control device (95) uses this signal
for identifying the MD position of the ICtag (20). Before the corrugated
board (40) reaches the cutter (94), which is positioned downstream of the
10 interrogator (96), the production control device (95) sends the cutter
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bl ank | ayout a cut sheet aparound cases. e die-cutter cuts

the cut (§0P&leachOD) (it WPt Fok), NGhHiSNOWN Jolithdifbd UowhSredmdlaFotphions the
positions of trimpleces 1(12). I'n the exarﬁp?e shown, two B anks are
10 interrogator (96), the production control device (95) sends the cutter (94) a
signal for ordering the cutter (94) to cut the corrugated board (40) into a
predetermined length. Then the interrogator (96) detects the position of
the IC tag (20) on the cut sheet (100) and sends the production control
device (95) a signal indicating whether the IC tag (20) is exists on the cut
15 sheet (100). The signal from the interrogator (96) is received by the
production control device (95). If the signal indicates that the IC tag (20) is
positioned within the area to be formed into a box, the production control
device (95) sends an OK signal to a diverter as pr;)grammed. If the signal
indicates that the IC tag (20) is positioned in the area to be trimmed, the

20 production control device (95) sends a NG signal to the diverter as
programmed.
[0042]

In this method, it is possible to detect defective cut sheets where the

IC tag (20) is positioned in the area to be trimmed during the die cutting

25  process or a process to form the cut sheet into a box (To form the cut sheet,

the die cutting process and a gluing process are executed). Fig. 9 shows a
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positioned in a cut sheet (100) along the nmachine direction. Accordingly, 5
three trimpieces (12) are positioned in a cut sheet (100) along the
machi ne direction. The production control device (95) cal cul ates whet her
the ICtag (20) is positioned within the trimpiece (12) using the trim
data shown in Fig. 9 to determ ne whether the IC tag (20) is damaged by a
die cutter during the process for formng the cut sheet (100) into a box.

| f the production control 10 device (95) determnes that an 1Ctag (20) is
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(i.e. area to be formed into a resultant corrugated board box) of a cut sheet

(100) and that the IC tag (20) is not damaged or cut, then the cut sheet (100)
is sorted as non-defective and sent to the auto stacker used in the next
process. Such inspection and management system using the production
15 control device (95) enables ensuring that an appropriate number of an IC
tag or tags (20) are attached to a cut sheet (100).
[0043]
Each IC tag (20) occupies a small area on the cut sheet (100). If the
cutting line intersects the small area, the IC tag (20) is damaged.
20 Consequently, a defective area (i.e. the area to be defined as trim area (12)
by the die cutter) is set a little larger than the trim considering the size of
the IC tag (20). The defective area may also be set a little larger
considering the detection accuracy of the encoder (96). The IC tag (20) has
a rectangular form that is defined by a first edge and a second edge that is
95 shorter than the first edge. If the IC tag (20) is usually positioned on the

tape substrate (2) so that its first edge extends along the longitudinal
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positioned on the tape substrate (2) so that its second edge extends al ong
5 the longitudinal direction of the tape substrate (2) and to the machi ne
direction, the defective area can be set as a conparatively small area.

[ 0044] Such calculation to figure out the defective area and for the
production control device (95) to determ ne whether the cut sheet is 10
defective or non-defective is carried out by sanpling the signals fromthe
interrogator (96) and fromthe encoder (97) for calculating the | ength of
the cut
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t he process of[oéﬂ cting defective sheets. Such existent systemis used
for rejecting excessively short cut sheets (100) that are produced while

the 24 siitiiag il RISAORo SFRARRTOL AROUIBLHITBNS) OBy gr ¢fOF g el ecting

cut sheets (1 a piece or°silver paper or w
i cat SiohiiBriofieLRibY el @) 1 ARG\l Abr Olnd iGN gty Y92t e
10  defective or non-defective is carried out by sampling the signals from the
interrogator (96) and from the encoder (97) for calculating the length of the
cut sheet that has passed. The calculation may be performed after the
cutting off process (i.e. process for cutting the sheet material into cut sheets
having a predetermined length in the machine direction). However, it is
15 comparatively difficult to avoid vibrating the cut sheets on a conveyer and
to sample the accurate signals from the encoder (97).
[0045]
The production control device (95) sends a diverter (98) NG signals
indicating the IC tag on a cut sheet is defective. The diverter (98) is
20 configured to move upwardly and downwardly. The diverter (98} moves
one end of the conveyer (99) downwardly and guides defective cut sheets
below the conveyer (99) to reject the defective cut sheets from the
production line. In this way, the defective cut sheets are accumulated in a
stocker that is placed under the auto stacker. Existent system can be used

95 for the process of rejecting defective sheets. Such existent system is used

for rejecting excessively short cut sheets (100) that are produced while the
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These inspection nethods enable not only detecting whether one or 5 tw IC
tags (20) are positioned on a cut sheet of the corrugated board but also
checki ng whether the IC tags (20) have a sufficient perfornmance using the
interrogator with a radio antenna. The performance of the IC tags (20) can
be worsened by an external inpact exerted while the I1C tags (20) are
attached to a cut sheet. This nethod serves for maintaining the quality of
10 the products. [0046] The above-described nmethod for rejecting defective
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10  the products.
[00486]
The above-described method for rejecting defective cut sheets (100)
of the corrugated board material with a defective IC tag (20) can be an
effective inspection method and an effective quality assurance method for
15 paper packages made of laminated paper. Such paper package is produced
by unwinding the reeled laminated paper and then printing or die cutting
the laminated paper.
Flat pieces of some plied sheet material with IC tags (e.g. a
lamination of solid and flat paper board with flat plastic sheets or a
20 lamination of plastic sheets) can be provided as raw material in a
production line o check IC tag quality. In the example of cut sheets of such
material, a defective cut sheet having a defective IC tag (20) is rejected from
the production line during a folding and gluing process (i.e. a process for
folding and applying glue on the cut sheet (100)), which is a final process
95 after the die-cutting of the cut sheet (100). In this example, a series of cut

sheets that are running at a high speed are inspected. When a CCD
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(20) by reading the signal fromthe ICtag (20) while the interrogator (96)
5 sends to the production control device (95) a signal indicating that it
received a signal fromthe IC tag (20). The production control device (95)
then sends a signal to a rejecting device to nmake the rejecting device
reject defective sheets or sends a signal to spraying device to nmake the
spraying device spray ultraviolet fluorescent liquid to the defective
cartons or cut 10 sheets. When the interrogator with a radi o antenna
detects, for exanple, that no ICtag (20) is activating correctly on the
I nspect Q0 -t ) -.0 hecgyt sheet
(100) |§g'anagggﬁgk;& e %%gégﬁ%m ]%g?gQE%%%¥Enéq%t§%€%§%.t QPE sheet
(100)) i I t sheet
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corrugat ed board erial that is forned froma cut sheet 100) having an

| C-tag t:apsivedQ s%lrfﬁ’l‘qmﬂlsth%nl@ r’cﬁg'(QODt hphd B?o&l%tidig@éﬁﬁol la@afcé (og) eri al
being fornmed by the steps of. 5 selecting a tape reel (1) an | C-tag tape

to whi chihef dedds d didhadit6 a ?éjé@@ﬂgqewcbfto&ﬂﬁke 3Re |1@Jécﬁﬂfg3ﬂéﬁﬁe Bkt each

said cut sheet includes at least one ICtag, unwnding said | CGtag tape

from saigbfé@pr sB&dtstdiaderds Q%hghanytoasﬂmhng Jooded t%nﬁ'la[{t%oﬁﬂedéﬂl&yfﬁg d IGtag
tape in the machine direction to attach said 10 ICtag tape to
successidei¢aBpRat edtrsheabt TRicRbsctnt 18eid to the defective cartons or cut
10 sheets. When the interrogator with a radio antenna detects, for example,
that no IC tag (20) is activating correctly on the inspected cut sheet (100)
(e.g. the case the IC tag (20) on the cut sheet (100) is damaged or the case no
IC tag (20) is attached to the cut sheet (100)) is including the case no IC tag
(20) is attached to the cut sheet (100)), or that two IC tags (20) are attached
15 on the cut sheet, the interrogator sends out a signal to the production
control device (95). The production control device (95) then sends a signal
to the rejecting device or to the spraying device. When these devices

receive the commands, they reject the defective cartons or cut sheets or

quickly spray ultraviolet fluorescent liquid to spraying the hquid.
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cutting said successive |amnated sheet material into said cut sheets wth
a predetermned length in the machine direction, wherein said cut sheet is
conprised of a second linerboard (8), a first |I|inerboard (9) that fornms the
opposite side of said cut sheet with respect to 15 said second linerboard,
and a corrugated nmedium (10) that is positioned between said second

l i nerboard and said first linerboard, wherein said ICtag tape is positioned
bet ween said corrugated nedium and said second |inerboard, wherein the
interface between said |Ctag tape and said second 20 linerboard forns an
unconnect eiHNT RS CINATMIRGS @8N sai d unconnected area has a w dth that does
not reduce the conpressive strength of a box fornmed from said corrugated

board material . 1 2. Thedpaga@dlivshrdonntei®l gidtal fmedardinla cabehesn said
corrugat ed nmedi um (10) and said second linerboard (8) are adhesively 25

attached t(og@t RavintsSangIStAaCthgRa3® Qlongl 1t¥| iRt d@otdYUhe! 8dkrudated
corrugated board material that is formed froma cut sheet -27 (100) having

an | G-t ag Hoapé ni a2} iad henge fdrenehby thelses)gi &¢ the corrugated board nateri al
being forned by the steps of selecting a tape reel (1) of an I1C-tag tape to

whi ch bC tags (26lectihg a 3hpaeheld(IMdfhslChagrtabe-tbaghivh I thhat2@agke sai d
cut sheet includes at least 5 one ICtag, unwinding said ICtag tape from
sai d t ape atesdheldhaithi sichel I Oytag-pieeH thatteet wnd cnt ket imglwddstatl leaktg t ape

in the machine direction to attach said 1Ctag tape to a successive
| am nat ed osiledél tampt eri al , and cutting said successive | am nated sheet _
material into said cut sheets 10 with a predetermned |length in the nmachine
direction, unwinding said IC-tag tape from said tape reel that is held by a reel
stand and providing said IC-tag tape in the machine direction to attach said
10 IC-tag tape to a successive laminated sheet material, and
cutting said successive laminated sheet material into said cut sheets
with a predetermined length in the machine direction,
wherein said cut sheet is comprised of a second linerboard (8), a first
linerboard (9) that forms the opposite side of said cut sheet with respect to
15 said second linerboard, and a corrugated medium (10) that is positioned
between said second linerboard and said first linerboard,
wherein said IC-tag tape is positioned between said corrugated
medium and said second linerboard,
wherein the interface between said IC-tag tape and said second
20 linerboard forms an unconnected area, and
wherein said unconnected area has a width that does not reduce the
compressive strength of a box formed from said corrugated board material.
2. The corrugated board material of claim 1, wherein said.
corrugated medium (10) and said second linerboard (8) are adhesively

25 attached together using starch paste or vinyl acetate emulsion.

3. A corrugated board material that is formed from a cut sheet
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wherein said cut sheet is conprised of a second |inerboard (8), a first

| inerboard (9) that forns the opposite side of said cut sheet wth respect
to said second linerboard, and a corrugated nedium (10) that is positioned
bet ween said second linerboard and said first |inerboard, 15 wherein said
IC-tag tape is attached to said first linerboard and is configured to be
used as a cut tape for said corrugated board material. 4. The corrugated
board material of any one of claiml1l to claim 3, wherein said |Ctag tape
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sai d c§t shee]tsqjigs desirably shaped during a die-cutting process after

cutting saltf Wessive | aminated sheet material into said cut sheets. 10

9. The corrugat %qw%%%rqu B f@%lag%fapg lfx‘"%)'n[ln sgid tape reel that is held by a reel

stand and providing said IC-tag tape in the machine direction to attach said
- IC-tag tape to a successive laminated sheet material, and
cutting said successive laminated sheet material into said cut sheets
10 with a predetermined length in the machine direction,
wherein said cut sheet is comprised of a second linerboard (8), a first
linerboard (9) that forms the opposite side of said cut sheet with respect to
said second linerboard, and a corrugated medium (10) that is positioned
between said second linerboard and said first linerboard,
15 wherein said IC-tag tape is attached to said first linerboard and is
configured to be used as a cut tape for said corrugated board material.

4. The corrugated board material of any one of claim 1 to claim

wherein said IC-tag tape (30) is a plastic film tape on which an
20  electronic circuit 18 printed, and

wherein said electronic circuit is covered with a protecting coat.

5. The corrugated board material of any one of claim 1 to claim
4,
wherein said IC-tag-pitch is ranged from 5 to 100 cm.
25 6. The corrugated board material of any one of claim 1 to claim
5,
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wherein said successive | am nated sheet materi al passes bel ow an encoder
(97) before cutting said successive |am nated sheet material into said cut
sheets, wherein said encoder (97) sends signals to a production control 15
device (95), the signals indicating the length of said successive |am nated
sheet material that has passed bel ow the encoder, wherein an interrogator
(96) with a radio antenna sends |ocation signals to said production control
device, the signals indicating the location of said ICtag (20) in said

corrugat ed board ymateri al Q wherein said production control device (95)
cal cul ates whet EReTERR gaid ét@%@?%égmalﬁez ﬁbi‘?@ YRR WHitEn area to be

trimed during id dig-cuttin rocess using said signal]s fromsaid
encoder (97) an?‘ifrom ca)rmg%tre,dglboo@tr rma E%f}ri i 1 Qn?ggdﬁu%iléﬁﬁzamio. A
cut sheet (100) having an ICtag tape (30) along its entire 25 length, the
cut sheet PBeing fornmed froma successive sheet material by the steps of

-29. selecting a {ape ree] A f a C-t e t.o whjch IC tags (20) are
attached with SLYEIP‘IEI%HI F@-ﬂ{ 5‘(5?%1‘5361%9 ?‘Tﬁ@tlsé@ni@%la 18V % Reet includes at

| east .one IC tag, unw,nding said, Ctag tape fromsaid.,tape el .that is
hel d by a reel st a:r ea??d'gﬂg%‘i?:aol?‘?ﬁdéﬁtmg%quﬁw ape Oifﬁﬂﬁﬁ’ei Sl
direction 4o attach said |Ctag tape to a successive sheet material, and

cutting sal’d successive sheet material into said cut sheets with a
pr edet er m ned Ien}? ect i wher.ei,n said cut sheet

i ncl udes a plural %{1?1%?8%155%%%%%%@ lglcf{%b n;ﬁlléﬁﬁeél faring a fysepeing
posi i onedpr%r&gssaé & Qlellg;il?ge 945 ngc%isgive laminated sheet material into said cut
sheets.
10 9. The corrugated board material of claim 8,
wherein said successive laminated sheet material passes below an
encoder (97) before cutting said successive laminated sheet material into
said cut sheets,
wherein said encoder (97) sends signals to a production control
15 device (95), the signals indicating the length of said successive laminated
sheet material that has passed below the encoder,
wherein an interrogator (96) with a radio antenna sends location
signals to said production control device, the signals indicating the location
of said IC tag (20) in said corrugated board material,
20 wherein said production control device (95) calculates whether said
IC tags (20) are positioned in an area to be trimmed during said die-cutting
process using said signals from said encoder (97) and from said interrogator
(96) with a radio antenna.
10. A cut sheet (100) having an IC-tag tape (30) along its entire

95 length, the cut sheet being formed from a successive sheet material by the

steps of:
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plurality of layers using neither bonding material nor adhesive material.
11. The cut sheet of claim 10, wherein said plurality of |ayers consists of
wet web, wherein said ICtag tape (30) is attached to said cut sheet by 15
inserting the ICtag tape between said | ayers of wet web to be nmade into
sai d successive sheet material before drying said wet web. 12. The cut sheet
of claim 10, wherein said cut sheet (100) is made of a plastic corrugated
board, and 20 wherein said ICtag tape is attached to said cut sheet by

D3 o Sl BETSaFC o S AR b PRI U0V
vetvieen salh S i o RUEG o) L B TR S PP o,

sai d IC—tanltlacpga%s formed by printing an electronic circuit -30 on a
S’

pl astic tapée su rate (2), wherein the electronic circuit is covered with a

ot ect g, coat ek DSy haf SO0 o A NS el B0
Sheet 510l ApAORISS: SHRIE ST Mt B e i Gl 0 1
L5583k B e ieflcggy Shect (100 of sy one of
di e-cutting cutting said successive sheet material into said cut sheets with a
predetermined length in the machine direction,
wherein said cut sheet includes a plurality of layers, and
10 wherein said IC-tag tape is positioned and attached between said
plurality of layers using neither bonding material nor adhesive material.
11. The cut sheet of claim 10,
wherein said plurality of layers consists of wet web,
wherein said IC-tag tape (30) is attached to said cut sheet by
15 inserting the IC-tag tape between said layers of wet web to be made into
said successive sheet material before drying said wet web.
12. The cut sheet of claim 10,
wherein said cut sheet (100) is made of a plastic corrugated board,
and
20 wherein said IC tag tape is attached to said cut sheet by putting said
IC tag tape on hot-melted part of said plastic corrugated board.
13. The cut sheet of claim 10,
wherein said IC-tag tape is attached between said plurality of layers
using starch paste or vinyl acetate emulsion.

25 14. The cut sheet of any one of claim 10 to claim 13,

wherein said IC-tag tape is formed by printing an electronic circuit -
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process cutting after said successive sheet material into said cut sheets.
19. The cut sheet (100) of claim 18, wherein said successive sheet materi al
passes bel ow an encoder (97) before the successive sheet material is cut
into said cut sheets, 15 wherein said encoder (97) sends signals to a
production control device (95), the signals indicating the length of said
successive sheet material that has passed bel ow the encoder, wherein an
interrogator (96) with a radi o antenna sends |ocation signals to said

producti on r(1:ontrol. %Ievi Celi)] th,{e @ggnal s indicating the location 20 of said
IC tag (2077 Rr4pstie tang Sbiats “ai d successi ve sheet material, wherein said
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of said ICtag V{Tﬂgl%il(l%gld ICgt%l'g-pitch is ranged from 5 to 300 cm.
5 16. The cut sheet (100) of any one of claim 10 to claim 15,

wherein said IC-tag tape is 2 to 100 mm in width.

17. The cut sheet (100) of claim 16,

wherein said IC-tag tape is 2 to 10 mm in width.

18. The cut sheet (100) of any one of claim 10 to claim 17,

10 wherein said cut sheet is desirably shaped during a die-cutting

process cutting after said successive sheet material into said cut sheets.

19.  The cut sheet (100) of claim 18,

wherein said successive sheet material passes below an encoder (97)
before the successive sheet material is cut into said cut sheets,

15 wherein said encoder (97) sends signals to a production control
device (95), the signals indicating the length of said successive sheet
material that has passed below the encoder,

wherein an interrogator (96) with a radio antenna sends location
signals to said production control device, the signals indicating the location

20 of said IC tag (20) that is attached to said successive sheet material,

wherein said production control device (95) calculates whether said
IC tags (20) are positioned in an area to be trimmed during said die-cutting
process using said signals from said encoder (97) and from said interrogator
(96) with a radio antenna.

25 20. A packaging bag including a bottom part that is made of said
IC-tag tape (30).
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