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( 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 |layer so that cutting line surrounds IC
5 tags, ICtag |abels can be renoved fromthe release liner. The IC tag

| abel s are attached to the corrugated structure according to the follow ng
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 sanme tinme, each I1Ctag |abel is exfoliated fromthe rel ease

liner and,dfle@ttashadti sMBsPsLUES LT BEGoROSILTh eﬁf g(gbefﬂﬁfﬁhg@tr%e the

second linerboard “facing the corrugated board. T sheet, after the

| C tags aéﬁdrmélé‘sdthitr%i)éitioh%dm% ';ugger duirfck - of MR .ifsiugglﬁa%@. attach

|C tags are determ ned based on on the second |inerboard read by

a sensor. Af{QGARI 10 Pag®rL REtAHEE 86 the aBhEBGBIIRGeL wmgﬁ%gléﬁhgh% dth

(approximately two neters) and that 1s operated at "hi 00- 300

neters pepnThpell QibstrddaCadd€Ré adhebRR 1a96LEo @H&@Eﬁ&lin%?fin%l ddrrbih@s s€ver al

pieces in the cross direction. The sane nunber of | abelers as the nunber of

the piﬁceﬁa'ssIcrtagqgﬂem@ntmréﬁtaeé&f&n{lﬁ?&rélesﬁé i8R SPRESC thelah@ki Ng the
space, the 20 bul K corrugator, having a |ength of 100 neters or nore, nust

undergo asrd at@RhERN {AkbAMgald® sERIctHEARREraes il theefoflodlRhYy despLper at ed
at a constant |am nating speed to keep the adhesive strength of corrugated

board shegirsgnthd 1adel8R8ePls Givoan@&rsm 4IQ¥EY €TheMifWolld@ IaBEEERAdL!igNt
| abel er disclosed in US Patent No. 6,667,092 is used wi thout reducing the 25

travel i ngnfRea U ndtheamEN@Rbehl 1195 PO that B @hpAdssin@yhé EsbedlsBebt kel y to
o&;ur. Consequently, the IC tag may be attached to the sheet material 2

oo | teidn GgnmIOGgamastoilinsmes Al it s occu
10 attached to the predetermined positions 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] Considering the above-nentioned probl ens, one objective
of the present invention is to provide sheet material including ICtag tape
coupled 10 between its layers along their entire length. [0006] Said

obj ective and other objectives as well as new features of the present

i nventi onimropeF§ BP%Be T k¥z YR Lot 206 a0 H?STF&SWhE%E fe taE%)EQWi ng

description and the acconpanyi ng draw ngs. e present 1 nvention

i ncl udes ddogrd Fhd Qs CARY kYT EQQ%E&&eﬁ%Neev%vwﬁ OV Se AR taned

obj ectives. According to one enbodi fren the present 1 nvention, 'there is

i ded t t L i f t (100
provi ded quchOIC 492 Eﬁs??l@féias'@@ e ?to&edr%ﬁorn:aé%% @;@gﬁgaﬁ%@g&fﬁ b%&é%e (100)

having an 1 CGtag tape (30) along i orrugated board

mat eri al pRhNE E;ngfedsﬂ%&lﬁg t?%gg@léﬁﬁroaﬁbﬁ%igggt V\}sf%étg:g%ﬁbgﬂlel(%}:?ﬁge an

| C-tag tape to which I'C tag e atta an | Gtag-pitch
that _eachoslghteithoalairollesUsieoiiral £27dIRGtd thidiflostinwi ndi ng sai d

|C-tag tape fromsaid tape reel that 1s by ar stand and providing
sai d | G tgMMARY OF lRvmqiiog direction to attach said 25 1Gtag tape to a
successive Tam nated sheet naterial, and cutting said successive |am nated
sheet material imigs]sai d cut sheets with a 3 predetermned Iength in the
machi ne direction, wherein said cut sheet is conprised of a first

linerboard (8) cohst®S9RE {HEHBOE A RIndd P robRiE bAE 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]

The present invention includes the following configurations to

achieve the above-mentioned objectives. According to one embodiment of

( the present invention, there is provided a corrugated board material that is
formed from a cut sheet (100) having an IC-tag tape (30) along its entire

20 length, the corrugated board material being formed by the steps of: selecting

a tape reel (1) of an IC-tag tape to which IC tags (20) are attached with such

an IC-tag-pitch that each said cut sheet includes at least one IC tag,
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

25 IC-tag tape to a successive laminated sheet material, and cutting said

successive laminated sheet material into said cut sheets with a



opposite side of said cut sheet with respect to said first linerboard, and a
corrugated nedium (10) that is positioned between said first |linerboard and
5 said second |inerboard, wherein said ICtag tape is positioned between
said corrugated nmediumand said first |inerboard, wherein the interface
between said ICtag tape and said first linerboard fornms an unconnected
area, and wherein said unconnected area has a width that do not reduce the
conpressive strength of a box formed from said corrugated board nateri al

10 [00121p@asw1%&i§s%gt Rrelf ih”Mgé‘hLaceq&iﬂé dit B whdbeln (33§ JMBSIRUESS

mat eri al avi n ~tag tape ween | m nated Tayers along their

eri al’ Phavt i e atte
E?L'g{ ot SO of & AFE BRLRIGANES: o bR IhBonf (DRFPAL TR WRET, 2,

ngl e- (e | . tag Tape I's |
or cdet or RS e 0 o A8t ey Mt RSpe BR ArA Mkl phSE T G

itis pos&)irpl.lléaﬁea ﬁé&ﬂﬁﬁ%l@ﬁﬁu&t@ﬁ@%ggﬁcﬁgbgiaﬁét%%r%gﬁiq@t ?iJeﬁBS%%SQRd rugat ed

board during process ormt oa 0 possible

to pr %Vergéai{lliggcrzdx%ca 1129 ddRAMWH QBRI Q%dofﬁrt%xggaﬁﬁg gﬁ@%ﬁéﬁ?%ﬁ%ﬁgﬁm It

receives atron or a drop Inpa the _ C tags
o P! PSR LA SRR RELNORLA, rk sy RS Bl Ve
ey e PR g o MR o 1
I Ctag tagferdiResRICHfhMoeted area has a width that do not reduce the
( compressive strength of a box formed from said corrugated board material.
10 [0012]
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
15 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
20 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
IC tags are positioned inside the second linerboard, it is also possible to
prevent the IC tags from being damaged even if the corrugated board

becomes worn because of the friction between the boxes during the

25  shipment.



met hod for a corrugated board with an IC-tag tape attached thereto, and the
5 inspection nethod for a corrugated board with the ICtag tape wll be
descri bed as one enbodi nent of the present invention. FIG lais a
perspective view of the I1Ctag tape according to one enbodi nent of the
present invention. FIG Ib is a perspective view of the ICtag tape
according to one 10 enbodi nent of the present invention. FIG 2 is a
perspective view of the I1Ctag tape according to another enbodi nent of the
present IBREDFIDRNSCRIBTION DRTHEIRARIN®S of the sheet material according
to one enbodinment of the present inveniion. The figure shows the schematic
15 structjgpgegjof one type of |ICtag attached to the tape substrate. FIG 4 is
a perspective view of the sheet material according to another enbodi nent of

the present inwRikiRifter!tBe SonffgdraRRNSPECThY IOURVIRbe IR gb&ﬁctnﬁi erial

according to another enbodi nent of the present invention. 20 FIG 6 is a

per spect iMethededr cho&?@%ﬂéﬁ%a'?&tvﬁ'th 3l AC€R¢ hpWattachéd Phdieko eifPeligrent of
the present invention. FIG 7 is a schematic view of the product! on line for
produgi n@néheetictN eedthdat & al coriuBatdddoRE@dWeth ¢Re NEE-BRE tapeOwsll s t 0 one
enbodi nent of the present invention. 25 FIG 8 is a bl ock diagram of the

i nspect | JasPdbéd 8 onldC AbOiEEAtOSF thel flRseRERIVENHH O the present invention.
5 FIG 9 is a view show ng the | ayout of positions where the die cutter

cuts the sheet FTaNtEy i ankErspadtiveivisw SETAY TERAESGR RELNAE (hHd NVENTI ON

embodiment of the present invention.

( FIG. 1b is a perspective view of the IC-tag tape according to one
10 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

15 structure of one type of IC 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.

20 FIG. 6 is a perspective view of the sheet material according to
another embodiment of the present invention.

FIG. 7 is a schematic view of the production line for producing the
sheet material using the production method according to one embodiment of
the present invention.

25 FIG. 8 is a block diagram of the inspection part of the production

line according to the present invention.



5 [0014] Fig. la and Fig. | b show two typical configurations of an I Ctag
tape (30). The term"IC (Integrated Circuit)" as used herein refers to an

| C such as a silicon sem conductor as well as to an organic transistor
formed by printing an electronic circuit or the like on a plastic film 10
Fig. la shows an I1C-tag tape (30) that includes a successively forned 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 mmin wipid.g K %1é§47 @hﬁw@ﬁ%ftﬁggas;}o?x%)‘f'pb@mﬁg %‘ﬁ% :tlguggiel"'gxﬂt& tags

(20) to a corrugated boar an 15 IC
(3) (i. I ting material) and an external

ant enna (4 s?ﬁtghg%gﬁlﬁg Y%%lgbe%%gt?fscl s placed outside the IC (3) whereas
an on-chip antenna is enclosed in the IC In the ICtag tape (30) of Fig 1b,
an ICtag (20) includes an IC (3), an antenna (4), and a substrate film
(inl et) (ﬁmTATﬁEﬁmCRKPTiQNTDID 1 IN%WPF@N' oned between the antenna
and the tape substrate (2). The fC (3) s ptaced on the antenna (4). In this
enbodismentfg ?M]e tape substrate (2) of the I1Ctag tape (30) can be nmade of
any materia [0015] Fig. 2 shows another enbodinent of the I1Ctag tape (30)

where a 25 cowag, MRLSHIR (BlhoS o bATLARKREriliohs AUERL Yo vah t achod

to the I C tags so that the cover ‘material” can cover 't tags (20)

shown in ey i [ g J}pﬁ]%yéq g@? t Cta
t ape (30)(521}5J S lgev\ngé rlngl }:gégltegpateg Ieiﬂ&@Jt Asnu% tags %?‘a{ﬁr%} %%tﬂ cove?ed
with a cogep fﬁﬁE@ﬁ's@km(:@ﬂdu&Brtﬁa%ell as to an organic transistor formed by

printing an electronic circuit or the like on a plastic film.

10 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 attaching IC
tags (20) to a corrugated board. The IC tags (20) may be comprised of an

15 IC (3) (ie. 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

20 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
the IC-tag tape (30) can be made of any material.

[0015]
Fig. 2 shows another embodiment of the IC-tag tape (30) where a

25 cover material (6) (e.g. laminate film) is adhesively attached to the IC tags

(20) so that the cover material can cover the IC tags (20) shown in Fig. 1a or



5 they are exposed on the surface of the tape substrate (2). The tape
substrate (2) is made of, for exanple, a paper material, but mybe made of
any other material. A tape substrate (2) of paper material 1is easier to
process than a tape substrate (2) of the other materials. For C exanple, an
antenna can be easily attached to the tape substrate (2) of 10 paper
material. As a result, the tape substrate (2) made of paper material 1is
nore cost effective than that of the other materials. Such paper materi al

i ncl udes, Figonlbexanpl e, brown thin w apping paper, which is 0.05 to 0.2 mm
thick, kraft paper, and the like. In addition, regular paper with

wat er prodioiong] can be used as such paper material. Such regular paper 15
does not allow for liquid glue (alkaline glue) to soak into it. The tape

substrate (2) danthetwo phésddimenits of IQHRE tapeadBOLas khaws #i Bis 1ar &ndri nt ed
on a plastic film the plastic filmcan be used as an ( I1Ctag tape (30).

The pl astFig. flibl, whei ICh t g0 €20) Carler BGtStBie@ed Wish €AGYEromdEeMaLIE), @oithag paper
core having a predeterm ned wi dth. Thus, when the 20 ICtag tape (30) is

t he plsasttheyfdreroxtosbd ongdei surfacnsl diefapeisubsarde @2).1 C chips, 1Ctag tape
reel (1) can easily be made (See Fig. 2). [0017] Fig. 3 shows a corrugated

board as one erffipdtamnsulpdtratec(23 hieaiadendl, & élaniplel) al fagerombeqpealabaor ding to
the present invention. 25 Fig 3a shows a corrugated board (40) that includes

a second mhier ededbf(R)y otheeanatigtdled Aedicsalstfite @) bf papet niveebiadrd (9),
and an 7 ICtag tape (30). The ICtag tape (30) is coupled between the

cor rugat e¢ eastsli tonpid&ssathdnt Aeapecaiidtidtacbdofinttle (Gther hetdrialsagFof 20) on
the ICtag tape (30) face the second linerboard (8). The ICtag tape (30)
S shown dxamjbleg drf adtefrhg dab baredsglyuattdched ttbi thee bdpdisubstratd (@) aflhesi ve
10 paper material. As aresult, the tape substrate (2) made of paper material
is 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
waterproofing can be used as such paper material. Such regular paper
15  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
20 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).
[0017]
Fig. 3 shows a corrugated board as one embodiment of the sheet
material with IC-tag tape according to the present invention.

25 Fig 3a shows a corrugated board (40) that includes a second

linerboard (8), a corrugated medium (10), a first linerboard (9), and an



5 surrounding each IC tag (20) prevents it from noving on/dropping off the
surface of the tape substrate. [0018] Fig. 4 shows a paper book cover (70)
and a paper band (71) wapped around a book as one enbodi nent of the sheet
material with an 1C-tag tape 10 (30). The book cover (70) and the paper band
(71) are nmade of a paper material. In these exanples, the I1Ctag tape is
enbedded in the paper nmaterial. For exanple, the |Ctag tape may be
positioned between the |ayers of the paper material. Apiece of the book
cover (70C-tag tape (Sfper Thbdt@ta(g?ﬂa)pec@ﬁ)glinacmmlnddfeftwaémml;etcbmmltéd)r ated line
(72) and IC tag tape (30) 15 is renoved fromthe book cover (70) and the
paper bamdediity (1Thand ¢he agcortdalinermmrid8).orfhel€ taksfigokhetipei€angt ed |ine
(72). In an alternative enbodi mrent as shown in Fig. 5 the ICtag tape can
be pl acedapn (8@kfaspithe setomd himedomardr (8hookh¢ 18)tagMaper(38) hsshywniine | C-t ag
tape (30) may formthe bottom part of a packed bag (74), as shown in 20
Fig. 6. [10819 or Figy3b tandeQusdibin thipeathotimemt! i Mhefaathesive corrugat ed board
as shown in Fig. 3 according to one enbodi nent of the production method of
the presamroumbiagtdasch. IQgag ?Rﬁ)ha'epemtdsdd:tf'rcnn thoviag(@Uilrogiegfoff gte | i ner boar d
(9) is provided froma first linerboard roll (81) to a heater roll (82)
Wi t h whi cturfdve dfithsttapesabbtte. 8 (9) is heated. The material to be forned
into the corrugated nediumis provided froma corrugated nediumroll (83)
via a vaporinglo®l8leater roll (84), a glue applicator (85) to a corrugating
apparatus (86) where the material is corrugated into a corrugated nedi um
The second |i ndtipohstHows 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
10 (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)
15 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
20 Fig. 6.

[0019]

Figs.7 to 9 show a production line for the corrugated board as shown
in Fig. 3 according to one embodiment of the production method of the
present invention.

25 In the production line (80), the first linerboard (9) is provided from a

first linerboard roll (81) to a heater roll (82) with which the first linerboard



5 and the corrugated nediumis attached together with a press belt (87).
Then the first linerboard (9) and the corrugated nedium (10) are adhesively
attached to each other and are forned into a single-face flute (50). After
that, the tips of flutes fornmed in the corrugated nedium (10) of the
single-face flute (50) are glued using the glue applicator (88). The gl ued
10 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) |am nates the
si ngl e- f 492 i heatesl. ( e mederindtebe dowmed metodder cor¢atedanedmmnsvi ded from
the second |inerboard roll (89) via the heater roll (90). During this

| ani nat i oprovidesl from agoraygatedonedisimprolli(@dvibet vieporingor dicagererdlhce 1 ute
15 (50) and the second linerbhoard (8) froman ICtag tape reel. In this way,
the first(8d)rregbraappli@itor ($% tom cmg‘agetingaﬁpmm(u@?%)t‘mbelfei thet |inerboard
(9), and the ICtag tape (30) are adhesively attached to be fornmed into (
cor r ugat edaberaakbis(codyugatied iote avgarughtbdamedigan) The secand linerkoardrt ai n

w dth by a slitter before it is cut with a cutter (94) into cut sheets (100)
in 20 warhthecogugated medinm ismisachad topatheuwitdra pgags belt é8Mk rol | ed by
the production control device (95) during the cutting process. [0020] Wen
the pr oduBhewbhe Suet Brexhoarddo] o8y the covatasted meediant G4Y areoyihesively
interrogator (reader/witer) (96) with an antenna detects the |ocation of
the 25 |attachpd {peych ethereansbarafpamead hvardsingty fasedluter(@9).| odfteron si gnal s
indicating the locations of the |C tags (20) to the prlgguction control

devi ce %hagsthe tins of flavtes frumeed ue the eerrigatddimediems(10) oftheader / wri ter) .
The encoder (97) neasures the feed |l ength of the corJu ated board in the
fachine singlectacedlutad60hans shnadensnetthe sne eaplicator) 8§?q1d Theglued gnal s

indicating the length of the corrugated board to the production control
devi d& ( gBngle-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
15 (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
20  which an IC-tag tape is embedded. The cutter (94) is controlled by the
production control device (95) during the cutting process.
[0020]
When the production control device (95) activates the IC tags (20), a
interrogator (reader/writer) (96) with an antenna detects the location of the
25 IC tags (20) in the corrugated board (40) and sends location signals

indicating the locations of the IC tags (20) to the production control device



5 The 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) wth an ICtag (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) 10 within the area to be fornmed into a resultant corrugated board box
whil e the (;ef ective sheet is defined as a cut sheet (100) including no IC
tag withi @Y Ran intersogatos asrusedcherem cefars to adeefledwrysy). (Fhdemcoslends out
signal s t? % diverter for_ automatically renoving the defective cut sheets
fromthe (9 daersuren thedeed lengtbmfthe tatrugateddoand iptheweadhyneor r ugat ed
board using the production _line (corrug t(gr) (80)_ is described bel ow. Wen
the si ngl direglden that @%%)belawdhterﬁ@cgé%g‘ﬁ? |ansesastste sigpals mdicatingsi vel y
attached to each other, the I1C-tag tape (30) is coupled between the
cor r ugat ethademgtimof the camlaaﬁédbeagéé@ghe Profurasoar epnteyl deres 9%bl y, the |1 C
tags (20) on the ICtag tape (30), face the second linerboard. Therefore the
IC tags (2by raednefionsratrebdewice (94] nses these signals jasalculata thesMD

automati cal ly. applied b%;ath gl_ue applicator_ to Eh tips of the flutes
formed i npesiBloasiithgde g@e@p i theyorrngatedbeans (40dpe Basey oasthenbedded in

t he corrugated board then passes. over heating 65 pl atens of the corrugator.
The heat i Rjcplated yeselsnthecpraduction contegl dlevige (OB soxtsdberutishert on

which no I C tags (20), exists. The |IC tags gZO) are 10 positioned on the
i nner si d¥1idt aR A€ ta€(3RY asieomdsefestive 6F s a fefectivpsbeeal urkhef the 1C

tags (20) are, kept under .around 90 C Accor(%i ng)l y, . the performgnce of the
|é tags (2oy dedecibie shnetdndalinpd@sg cut sheet (100) including an IC tag 20)

10  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.
15 [o021]
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
20  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
with the starch paste that is automatically applied by the glue applicator to
the tips of the flutes formed in the corrugated medium (10). The IC-tag
tape (30) as embedded in the corrugated board then passes over heating
25 platens of the corrugator. The heating platens contact the outer side of the

second linerboard on which no IC tags (20) exists. The IC tags (20) are
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5 The single-face flute and the second |inerboard are attached to each

ot her using typical adhesives such as starch paste or vinyl acetate

enul sion. \Wether the typical adhesives can attach to the tape substrate
(2) depends on the material of which the tape substrate (2) is nmade. If the
tape substrate (2) is made of a material that is suitable for the attachnent
using 10 the typical adhesives, the tape substrate (2) is attached to the
corrugated nmedium (10). On the other hand if the tape substrate nade of a
mat eri al Pesitiengd opdthesimnesiside oHvhe speontlilavivbeatd.usThereftne, thei cal
adhesives, the tape substrate (2) is not attached to the corrugated nmedi um
(10). Howepeperasuemof thmbGitegs ¥ aradiepdningderaround 905t € f dheobdinglen t he

| C-tag tape (30) and 15 the_second |inerboard (8) in both cases. Therefore,
the corr udieerioranance pfithe 16 thgs RO dsaotiwmseded a dry streak, which may
wor sen t he qual'té f the corrugated board. A statistic study on the

qual ity manage 2l however, ( has revealed that less than 5 nmof dry
streak does not_significantly reduce the conpressive strength of the

resul thant cor r uke smadedace Hvte amddheseeend linerkosgd dne athechedsto ekt t he
tape substrate (2) is of «fl astic material, which does not stick to the
above- mer?thenagIng arslead hepsvescsnh amstagoh pagta exivinyi adetate emelsidrave a
sufficient conpressive strength. [0023] Typical equipnent for inserting the
| C-tag t afyhethen thaotinieal adkesives eamattachdodheitape substrase ) depenslsond

| i nerboard (8) includes a caster. The caster is placed in the aisle that is
posi ti one?h Bif Braderiadief grhich she sape gubstratel @)ripmada. ovifithedppeat ors to
(r?perate th corrgggtor therefrom A reel stand is | aced on the caster. The
eel st anthbstratadésiomadeqigamadenial that isrmitaple fer thsatthchmentugingr . The
el ongat ed bar hol ds_several reels of theg -.tag t ape above the corrugator.
The dhedwpigd adhesivess thptapesestrate (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
15 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,
20 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
box can have a sufficient compressive strength.
[0023]
Typicai equipment for inserting the IC-tag tape (30) between the
25  single-face flute (10) and the second linerboard (8) includes a caster. The

caster is placed in the aisle that is positioned on one side of the corrugator

11



5 dependi ng on how many nunber of pieces the corrugated board is slit into.
The I1C-tag tape is fed dowmmwardly into the heating platens (92). The 1Ctag
tape (30) is then guided by a guide to the predeterm ned CD position in the
corrugated board. [0024] 10 If the IC tags (20) are positioned between the
cover tape (6) nmade of lamnate filmand the tape substrate (2), I1C tag
tape (30) with sandwi ched I1Ctags (20) is fornmed (Fig. 2). Wen the ICtag
tape (30) with the sandwi ched ICtag (20) is enbedded in the corrugated

boar d (40for diitinglperatne t6 @peratdnthet doerhgdter thossfeomor 1A Faal seed & ng t he
damage on the surface 15 of the ICtags (20). If certain adhesive is

appl i ed tplaché ohGheagstape TiOyeadistind hecluded diniethrachte @Haagstérding t he
|C-tag tape (30) can be used as a cut tape with |1C tags for corrugated

board boxssroéetlge covragataundleasleaghtial bar Roldswalvbyal nesbdof thie JCrek@gi ng beer
cans). The cut tape is enbedded around the 20 w aparound case. By pulling

the cut tape dbovdrthetdoeregster. t Mae numbear oflvhe wateisd detepiieed and di spl ayed.
[ 0025] The cover tape (6) may be surface-treated to elimnate blocking in

wi ndi 15/ udwp eidiing oprlome ssanyf einhert efgpibeddethe3ddrrigdte dibeardlis fshicénto. eat ed 25
cover tape (6) is easy to be wound onto a tape reel. [0026] 12 Wen the
| C-tag tdPhe (Gpgviapk iadbé dowarwaallydes @i losapang platenarf82st dfheas an 1C, it
is possible to print an electronic circuit including an antenna directly on
a tape sulGtagatepd @0) ishthenrguided bgleghidertocheipredetermmiyed @D qmeiti@d with a
protecting coat. When the electronic circuit is covered
in the corrugated board.
( [0024]
10 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
15  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
20 wraparound case. By pulling the cut tape around the case, the
wraparound case is opened and displayed.
[0025]
The cover tape (6) may be surface-treated to eliminate blocking in
winding/unwinding process. The IC-tag tape (30) with the surface-treated

25  cover tape (6) is easy to be wound onto a tape reel.

[0026]
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5 wth a protecting coat, cover tape (6) does not have to be used. If the
tape substrate is strong enough for corrugator on-machi ne processing, an
|C-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]
10 Areel (1) of ICtag tape (30) wth adhesive is placed upstream of the
cutter (94) of the corrugator. The ICtag tape (30) is attached to a
corrugat ed board. Wen the production |ine (80) ranps up, the corrugated
board gai ns soVéhew tké &CatagotapeT(36) pritidadhésine inclade8@n qugahés ably i ncl udes
a driving apparatus (not shown) to allow the feeding speed of the 15 ICtag
t ape (30)tramwsibtulrlasan B€, it Whpaspibdd tobriMtarcolectigatiedirbarridcludyngianng t he
driving apparatus, excessive |oad exerted on the I1Ctag tape can be

avoi ded. anfté@Aa8difetlypin altapé stbstrate (2gs Th2Qrihted élagtrpniccdiycuitintdye |1 C-t ag
tape (30) is 20 explained below The ICtag-pitch is determ ned according
to the sibeecosbred veth aprbtamingaratugdVieen boaelkchmnic Baguitak|cgyetdde sheet
material needs to contain one ICtag in an area to be fornmed into one box.
Thus, 5t hevith @ pageqting boats cgemetaid %?dlebem‘t hatle Ity biehesddendf bhotapgde cut
sheet (cut sheets are fornmed by cutting the sheet material into a desired

| engt h i Bubbira2® isreirbhgendughcfor cortugatireot-udcihe pracéssisg, cart ICeagth i s
defined by the cutter (94) according to the desired types of boxes of

cust oner sapdhavixge sinkde 1dyar snecthiro usahdt df hfcmteape sandse fokmedrbyugat ed boxes
are produced in one factory, the lengths of the cut sheets can be vastly
vari ous. appladnkiattdsyve tdene shieadf thettape aubstratei(2).nt o nore t han 500
ifferent lengths by the cutter (94). It is practically inpossible to stock
C-tag tapes s{002#t their |1Ctag-pitches

10 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

15 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 can be
avoided.

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

20 explained below. The IC-tag-pitch is determined according to the size of
the resultant corrugated board box. Basically, the sheet material needs to
contain one IC tag in an area to be formed into one box. Thus, the
IC-tag-pitch is generally determined by the length of the cut sheet (cut
sheets are formed by cutting the sheet material into a desired length in the

25 machine direction by the cutter). Various cut length is defined by the

cutter (94) according to the desired types of boxes of customers. As more
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5 correspond to all the box sizes required by all of the custoners.
Therefore it is nore practical to use ICGtag tapes (30) having a pitch of
IC tags (20) that roughly corresponds to the desired I ength of the cut
sheet (100). The 1C-tag tape (30) with roughly adjusted ICtag-pitch can be
used for different types of products ordered by different custonmers. This
allows for reducing 10 the frequency of replacing a reel of 1Ctag tape (30)
with another reel to produce a different size of boxes. [00291 The

| G-t ag- pi them pee dbousand eliffaredr sizes) of cotrugatehhokenhire producadyt ede boar d
blank in the machine direction. The length of a blank in 15 machi ne

di r ect i onfastgrybthellefgshe of thie pehslhenss cantheavasylyevarfioenr r Spedifically, the| s used
in the factory or to the types of products ordered by customers. From

G flute ceheetigaatedidldarcas inthinoe ther 580fdifferentdpnithns by thencubted (94)om
B-flute corrugated boards, which have a flute depth of 3 nm conparatively
smal | boxBss (peagticaldy empbsesibavkestwrkdCetag tahesen. thiat dheiy- FCdagpitwhesgat ed 20
boards and from doubl e wal |l corrugated boards, conparatively |arge boxes
(e.g. Doxesrésponid el $herbxpsicevnequicedbytall of the cuptomaensed THBwsfoze f or

busi ness equi prents and for furniture are al so produced from doubl e wal |

cor r ugat eid 180nexks pragrice] tei e ECstiagetpesx86) hamng a piypgle ofdL tags (QPickagi ng
oranges or a television set has flaps on its upper surface. The 25 A-1 type
box (reguthat ronghixdoryesponds tatike desired lengthughtlaicwbaheeth@dOhg Bhe cut
length of 1.2 in t? 1.8 in in machine direction. 14 [0030] On the other
hand, a WCGiteg tapel (U seithgomghly adnrsted EGttagipiteh ¢cawbdy usedifoy different
conmparatively short length (30-60 cm. Wen the length of the cut sheet
(100) madepead pspduetsserdesed hyrdifferént euatomers.o4Thsuabowhdos heducing

10 the frequency of replacing a reel of IC-tag tape (30) with another reel to
produce a different size of boxes.
[0029]
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
15 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
20 boards and from double wall corrugated boards, comparatively large boxes
(e.g. boxes for flowers and personal computers) are produced. Boxes for
business equipments and for furniture are also produced from double wall
corrugated boards. Among middle sized boxes, an A-1 type box for
packaging oranges or a television set has flaps on its upper surface. The
25  A-1 type box (regular slotted box) is made from a corrugated board having a

cut length of 1.2 m to 1.8 m in machine direction.
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5 material into twice or three times larger length than the length that is
needed for one case. For |arger boxes (A-1 type boxes), the sheet nmateri al
made into one box has a length of 280 cmin the nmachine direction at nost.
Therefore, to attach one I1Ctag (20) to an area of corrugated board nade
into one box, the ICtag-pitch should be 30 to 280 cm 10 [0031] For
corrugat ed boards nmade from non-paper material, the [|Ctag-pitch can be
determned in a simlar manner. In exanple of plastic corrugated board, the
|C-tag tape i s Hi3®¢hed to the plastic corrugated board by putting the
IC-tag tape into the corrugated board in a hot-nelt state. 15 [0032] The
above descri bedOmethodther hamidachiwrgpanoufd tcage tiapaa@ddroinoa slteshedtat eri al
can be applied to packaging material other than those including |ayers

| ami nat ed (M@ thaiing spemaphedtiedy sHoetrldrigeh G0r60gm) edWibaathe dedgthiafl . The
|C-tag tape (30) can be applied, for exanple, to a 20 | am nated paper board
to be for thedcutnsleeatad D6hmade. into vhe kasais s, thEnaittém(@d) auesdtipagksetboard is
formed by |am nating a sheet of paper and a sheet of plastic filmor by

| am nai i natexial dhts dwdcofort threk atimeat ndgehdength [R33he IBngthathataiger has a
simlar lamnated structure to that of the 25 |am nated paper board. The

| ani nat i oneeded fur dypicasd. pPApelarger boxerwe A Hytypechmreishgtheuslees un ataridlon
(natural fibers suspended with water and other 15 additives), flow ng and
dewat er i nmadeantolomeshspbasiadangth af 288 ket thé neachinpelirevtiom aemost.f or m a
wet web, conbining several wet webs into a sheet, and then drying the
sheet. DufThareforede stagsond BE thE(2@gtotaapard36f carsugatedhioded rhadenstor eel to
a.position between the wet webs running in the

( one box, the IC-tag-pitch should be 30 to 280 cm.

10 [0031]

For corrugated boards made from non-paper material, the
IC-tag-pitch can be determined in a similar manner. In example of plastic
corrugated board, the IC-tag tape is attached to the plastic corrugated board
by putting the IC-tag tape into the corrugated board in a hot-melt state.

15 [0032]

The above described method for attaching an IC-tag tape (30) to

sheet material can be applied to packaging material other than those

including layers laminated with air space between them like corrugated

e

board material. The IC-tag tape (380) can be applied, for example, to a
20 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
of plastic film or by laminating several sets of the laminated sheets.
[0033]
Typical paper has a similar laminated structure to that of the
25 laminated paper board. The lamination of the typical paper is formed by

preparing pulp suspension (natural fibers suspended with water and other
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5 paper machine. The ICtag-pitch of the ICtag 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 ICtag (20) is attached to the dried paper
product. The tape substrate (2) in this enbodinment is preferably made of
thin paper that has a simlar quality to the pulp to inprove the bonding 10
bet ween the tape substrate (2) and the pulp. The ICGtag-pitch is determ ned
according to the final Iength of the cut sheet that is specific to the
resul t ant apdissteshribawing and glewrtatingaiher pulpTaespansiononl Cmesy pet eha i s
about 5 cm [0034] 15 The IC tags (20) on the ICtag tape (30) can be
| ocat ed | Bapgty ot faram a(pesweboeoiphining sesetrdlieedvebs intnd sheet, he
corrugated board (40). In other words, |ICtag tape (30) is provided onto
the corrugaddhepodryingsthe shieehoudupingdthesenditipsg threl Gitapdepei GO db the 1 C
tag (20) with regard to the cutting edge of corrugated board (40). At |east
one | C t aprqv2ded %emnb@ 12gl b 2 d@sitiorahptweep dbet weh wehshrwnningaiedheo be
formed into one corrugated_ board box. The area is %Iso_defined by the cross
di r ectd onpaRefgmRchine.adBhe iI§ntagpitak ofddei Hetag tapei(@R) iwaglented t0 peact i ce,
the CD posjtion _(position in_the cross direction) of the 1Ctag tape (30)

on the coslighfdy shorissathan thy lengtheobths dimpldengtuof tthe nesultagt maper( 30)

will not be positioned 25 in the tri m’regzoga_rt. When the | C-tag. tape (30)
havi ng anPYaduchgiopthat attleast jonej Heantagc B0t 5 ak@chedgihthe dmed qapesheet s
not available, 1C tag tape,6 16 (SOL_havi ng a simlar IC—tag[épi tch mgy be
used. |f pmluct:-t'gbegapersul@trat@r{é in thmembednent iy preferaklyt mafe ef
(excluding the length of the trim, _which_ is specific to the resultant

dr oduct , %up raraxt thatt han@ pinilay quadity ite ther pulr ée inmve therkending

frequency, If the ICGtag-pifch is orter than the
a 10 ybetween the tapg Fs)ubstrate (?‘251 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]
15 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
20 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
addition to the machine direction length. In practice, the CD position
(position in the cross direction) of the IC-tag tape (30) on the corrugated
board (40) is determined so that the IC-tag tape (30) will not be positioned
95 in the trimmed part. When the IC-tag tape (30) having an IC-tag-pitch

that is identical to the length of the cut sheet is not available, IC tag tape
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5 MD length of the cut sheet, cut sheet with two or nore I1C tags (20) is
produced with a certain frequency. [0035] Accepted difference between the
IC-tag pitch and the Iength of the cut sheet is determ ned by the |oss
accepted by the nmaker or according to 10 the production schedule (the
accepted difference is determned for both cases when the ICtag-pitch is
shorter than the length of the cut sheet and when the ICtag-pitch is

| onger than the length of the cut sheet). The nore_ the difference between
the | Gt 4g0bihayingral simalareHgttagusitethanayitbessed. ( 10Gthe 16-tagmitehf isquent |y
cut sheets (100) with no ICtag (20) are produced. The 15 cut sheets (100)
with no llengeigthamphe MD: lengsh ofeut sheegdexdudng thedergth el the ttimgl y, when
nmore cut sheets with no IC tag (20) are produced, the production |oss
becones Tiislris specifig to the repultpnbdyednetn cubshept vath noyI¢ Heg Bkes . To
reduce the defective sheets, it is necessarIy for the manufacturers to
prepare Peoduged pith @3epriam fequenry.t dfheflQ-tag-pipchiis shesterothsasthe on
orders from custoners for various box products. The nmanufacturers choose
one t§pe MP leanathgot she quiosheetosyt isheepveithrero lor mozg kGpags (20) iso t hat
expect ed nunber_ of defective sheets will be below the predeterm ned |oss
limt. [@ggdpcedwith ajceriaipdreqtino¥o reduce | oss of corrugated board (40)
and of I1C tags éZ(}) i n producing corrugated board boxes with an I C-tag tape
(30) as wel | ad0835k o reduce the stock items in managing the stock of the
|C-tag tapes (30). For exanple, if the cut length based on the custoner's

orders varies icaptedediffaranee betwesnibe [Gtagpitabernd the lengthaptothme type
P01 oo ot iheet i Getpined by The 108 héceptod by the mAaker or AGeovding to
10 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
15 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. Alimit 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
20 based on orders from customers for various box products. The
manufacturers choose one type of IC-tag tape (30) among the prepared IC
tag tapes (30) so that expected number of defective sheets will be below the

predetermined loss limit.
[0036]

25 It is important to reduce loss of corrugated board (40) and of IC tags

(20) in producing corrugated board boxes with an IC-tag tape (30) as well as
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5 1f the cut sheet is 125 cmlong and the I1Ctag-pitch is 120 cm which is
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 I1C-tag tape (30) are wasted. On the other hand, if the
cut sheet is 125 cmlong and the I1Ctag-pitch is 130 cm which is |onger
than 10 the length of the cut sheet, then one cut sheet out of 26 cut sheets
is configured to have no ICtag (20). In the latter case, |ess percentage

of the ot rethiRetthe( 08k #6¥sOh M@alstng He AP 68Qhel 188 t8fes (371

However, by making an | C-tag-operation software to select one of 15 the two

I C tags (B8 ekdbpléri® tAbl AghRAgtR HR8dWH tBE ALt orabps Gatieshfel (100)
with two I C tags (20) does not have to be sorted as a defective sheet. In

this exan@htainidarediv SRR! & (SHMFuMd PrdphRe loreltyPs of 40}t Eaea8p) 681 by a
cust omer, theml C':atag plthl of theul c-?réﬂ?gé’ee gg IS pr%er%%ﬁy }set to be

shorter tyhag thALirh 8A0EAp HetWden e SRCRIngtAUNd $O-thlda)iteh twillNBEBSch100) Wi th

20 no ICtag (20) are not produced. Consequently the 1oss of the cut sheets

(100) 5i s Tratdcast shedtt Ren25idm dnk @id@ht awet{SPitchas 1Yo ¥ 2RMIAPES at e
| C-tag-pitch is selectively used, and if the I'Ctag (20) is placed in a

POSi ti 0N sHhRdr ifa@he 6nSh bf kRERM: sHagt, diPBné TubBhedamRAs THIELDG t he
die-cutting process. In other words, no defective cut sheets (100) with

i ncor r ectdhpeBbiPoshfidenradtd Ea{:@%o(@);agcéﬂ@mut 15 h88d Sadel 0PV BE the Lup | C tags

(20), or no cut sheets (100) with no IC tag ( are produced. Therefore it
i's possi liRetH (1007 ROBEECHAS tﬁ%@dSbPéré RV @Hcﬂhed@tfh%(it}id&ﬁi GEthsheets

after the die-cutting process. In some cases, cut sheets (100) with
(WO | C t aqg ket iPE25 oM Bdgashd the IC tag pitch is 130 ¢cm, which is longer than
10 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
15 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
20 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
IC-tag-pitch is selectively used, and if the IC tag (20) is placed in a position
that is not to be trimmed, the IC tag is not damaged during the die-cutting
process. In other words, no defective cut sheets (100) with incorrectly

25 positioned IC tags (20), no cut sheets (100) with two IC tags (20), or no cut

sheets (100) with no IC tag (20) are produced. Therefore it is possible to
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5 defective sheets according to the desired types of boxes ordered by
custoners. If IGtag-pitch of the 1Ctag tape (30) is longer than the I ength
of the cut sheet (100) for the desired type of the boxes, no cut sheets
(100) wth 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) nust be
rejected from 10 the production line. On the other hand, if the ICtag-pitch
of the 1Ctag tape (30) is shorter than the length of cut sheets (100), cut
sheet s ( 1f2@ucwithb needofol Cetrging 2(¢h detecpivediitathestd hftee the sheeusting00) w th
no ICtag (20) are not produced. The cut sheets (100) with two I C tags (20)
must be rmjoees¢sed fromthe production line. 15 Thus, it is necessary to
construct a systemfor renoving the defective cut sheets (100) with no IC
tag from t[b@38lccessively produced cut sheets (100). [0039] The inspection
met hod for a corrugated board (40) with an 1Ctag 20 tape (30) is explained

bel ow. The easilassometdases,i cuttshesse (B00)i withr twgdCotagsAunstiblehsortedadi o
antenna that is positioned downstreamof the cutter (94). After being cut

by the culdfectiv®d4ghedtbeactdrdifieetos theOdesirads tgpaenfoboxéSroiredd chiy sheet
(100), the sensor starts generating the signals when the |eading edge of

the cut sheedme#O)IfdLs s pitchafdhsti@htagedryr 630) gl rsihanatle ledgtivhen t he
tailing edge of the cut sheet passes it. If the a (96) detects a signal from

one | C t af thalutvshider (106) $antier desiredngpaiof nBe thoges| giaus shebe (109)
interrogator (96) sends out a signal for noving the cut sheet (100) to an

auto st aekhrtwas1@ tags-(2ef ars prvadwded lsieeit {HQA) (100) with hotl€r tago@0dr ( 96)
detects no signals fromIC tag (20) or detects signals fromtw |IC tags

(20) whi lgretfroduseds oCuitsshpene ( H00)ngithheo SCota ©0) thestcbe refueesd GAR) i
rejected fromthe
10 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.
15 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
20 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).
After being cut by the cutter (94), the cut sheets (100) pass a sensor.
For each cut sheet (100), the sensor starts generating the signals when the
leading edge of the cut sheet (100) passes it and stops generating the signals
25 when the tailing edge of the cut sheet passes it. If the a (96) detects a

signal from one IC tag (20) while the sensor is generating the signals, the
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5 production line as a defective cut sheet before the cut sheets are
delivered to the auto stacker. [0040] In sone exanples, cut sheets (100)
with two IC tags (20) are acceptable for custoners. In these exanples, if
the interrogator (96) 10 detects signals fromone or two IC tags (20) that
are attached to a cut sheet (100) while the sensor is generating signals

i ndi cating that one cut sheet (100) is passing the sensor, the cut sheet is
sorted as non-defective and noved to the auto stacker that is used in the
next proceserroBytor@8ysewds dhita sigredtfongoving elié aut sleqredD0pto s0AGits i ons nmay
be adjusted so that a cut 15 sheet (100) wth two I1C tags (20) is sorted as
non- def ecdthvkembs laenen defecthectut §Hd2@)(100X.h If theant&rbagtor(@6) desectort ed as
defective. [0041] C Fig. 8 shows another inspection nmethod using signals

froman rnsgaais {r9M) ICTui(2a) dydetiebts gigndlsdiromntve®dC tags @0)iwkilé 9hy st ores
previously 20 cal cul ated rel ative position between the encoder (97), the

i nt er r ogademsot 96 ))geneaainghichec sighals, (13%) cutTbRedte(IH00) Bf rdjbetedufromhelé s (100)
is calculated using the signals fromthe encoder (97) by the production

contral deniduetioAdne adMaelefédievecantrdlpat bdfdroahd cud Qheplasmesddliveredter r ogat or
(96), the interrogator (96) sends the ICtag (20) on the corrugated board
(40) a sitfreadutdsthekteracti vating the 1Ctag (20). The IC tag (20) receives
the signal fromthe interrogator (96) and sends back a signal to the
i nterrogator (96040JThe 20 interrogator (96) receives and passes the signal
to the production control device (95). The production control device (95)
uses this signdh kome efanipléy,i ogt tdheedd (POS) twidh oFot 1@ tagst &20)(28¢. Before
t he corrugated board (40) reaches the cutter (94), which is positioned
(QV\MS'[ r eaaoceptdble for customers. In these examples, if the interrogator (96)
10  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
15 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
20 calculated relative position between the encoder (97), the interrogator (96),
and the cutter (94). The length of the cut sheets (100) is calculated using
the signals from the encoder (97) by the production control device (95).
When the corrugated board (40) passes the interrogator (96), the
interrogator (96) sends the IC tag (20) on the corrugated board (40) a signal
25  for activating the IC tag (20). The IC tag (20) receives the signal from the

interrogator (96) and sends back a signal to the interrogator (96). The
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5 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 predetermned |l ength. Then the interrogator (96) detects the
position of the ICtag (20) on the cut sheet (100) and sends the production
control device (95) a signal indicating whether the ICtag (20) is exists
on the cut 10 sheet (100). The signal fromthe interrogator (96) is received
by the production control device (95). If the signal indicates that the IC

tag (20) irgerppgatsei @B)dredeitisnahlepaasea the digndlotdeHe igroduatibaXcontiif
production control device (95) sends an OK signal to a diverter as

progr ammedevité (3%. siDhel prohubtivat esntidt deviee | OF)amsé200hik Ssigasl tfopned in
the area to be trimed, the 15 production control device (95) sends a NG

si gnal t oideheifgingethieeMIposipicags rheelC t4H@M] Beforehih® deih@stediboard
possi ble to detect defective cut sheets where the 1Ctag (20) is positioned

in the ar@d)t sedvheisr therecutder i (991 hehithe i updditioned Howeet®aet & Rhecess to
formthe cut sheet into a box (To formthe cut sheet, the die cutting

proceds aidesroghtomPE); tee peoduicticax esntrel Jevice 4950 sehdyvshéi cuttear(4) ayout of
a cut sheet (100) for waparound cases. The die-cutter cuts the cut sheet

(100) al ogignahdor brdsrisgahe duttér ©4)%0 Eutgthd corrigasbd Woakrd40p9sid hons of
trimpieces (12). In the exanple shown, two blanks are 25 positioned in a

cut sheetpede@yrmimyigldrnpghradhienctlid ieriedhtoACO6) dete@hty the tgyseion rdfm pi eces
(12) are positioned in a cut sheet (100) along the machine 21 direction.

The produite 66 (20 oflettieceuf hpet 4100) ah@sseiiet tigs prb@uétfon agntf20) is
p(ositioned within the trimpiece (12) using the trimdata shown in Fig. 9
to

det er ndevdcoi@hersigie indiéaing Ahether dAeHEthDY2@) &i exiStst srethdwritng t he
process for formng the cut sheet (100) into a box. If the production
contrim 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 programmed. If the signal
indicates that the IC tag (20) is positioned in the area to be trimmed, the
15 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
20 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
blank layout of a cut sheet (100) for wraparound cases. The die-cutter cuts
the cut sheet (100) along the lines shown in Fig. 9. Fig. 9 also shows the
positions of trim pieces (12). In the example shown, two blanks are

25 positioned in a cut sheet (100) along the machine direction. Accordingly,

three trim pieces (12) are positioned in a cut sheet (100) along the machine
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5 device (95) determnes that an 1Ctag (20) is positioned in an effective
area (i.e. area to be forned 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 nanagenent system using the
production 10 control device (95) enables ensuring that an appropriate
nunber of an IC tag or tags (20) are attached to a cut sheet (100). [0043]

Each | C tdigedtt®). OFkeipyoductival tortrebdevicé (85)walcudhaat whafor tH IC bz cutting
line intersects the small area, the I1Ctag (20) is danmaged. 15 Consequently,

a def ect i(26) argmifioned witieinatheatria giecal@f?) methethd trim ddtResiold) in Byg.t he die
cutter) is set a little larger than the trimconsidering the size of the IC

tag (20).9 ihéetdeininié wiretheeshedg tab<20bie dahaged by bl dielcaterdutenshaler i ng
the detection accuracy of the encoder (96). The IC tag (20) has a

r ect angulpbcéyr for fhahin stldetunsitedty(160) intsta lesige Idnte prodacticn edgol hat is
20 shorter than the first edge. If the ICtag (20) is usually positioned on

the tapelestides(anitdetérnines tHatan 1€ thigr(Q0) edpesitivhedda 2l effgctitearea
| ongi tudinal direction of the tape substrate (2) and to the nmachi ne

di rect i or{i.enamyadey bé dormeé iatd apesalthat catwgatdd boafd dog)ref hesutwhdeh, the
defective area should be set as a conparatively large area. On the other

hand, if (10€) 46d that (RO)C itag 220)piesidti deggahort he, thee thekat shéet (12D) so t hat
its second edge extends along the longitudinal direction of the tape

subst r at ds (Sdrteahndstwori-defoveisiei ard sthtdio tlgd iawte sthekaleeed iivietlas @axcan be
set as a conparatively small area. [0044] Such calculation to figure out

t(he def eqirovessar Suchnihdpectibheangprmduagément aystarh wsivigCehd 9rdductistet er m ne
whet her the cut sheet is
10  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) occupy a small area on the cut sheet (100). If the
cutting line intersects the small area, the IC tag (20) is damaged.
15 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

AN

a rectangular form that is defined by a first edge and a second edge that is
20 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
direction of the tape substrate (2) and to the machine direction in order to
use a tape substrate (2) with a smaller width, the defective area should be
set as a comparatively large area. On the other hand, if the IC tag (20) is
25  positioned on the tape substrate (2) so that its second edge extends along

the longitudinal direction of the tape substrate (2) and to the machine
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5 defective or non-defective is carried out by sampling the signals fromthe
interrogator (96) and fromthe encoder (97) for calculating the | ength of
the cut sheet that has passed. The cal cul ation may be perforned after the
cutting off process (i.e. process for cutting the sheet material into cut
sheets having a predetermned Iength in the machine direction). However, it
is 10 conparatively difficult to avoid vibrating the cut sheets on a
conveyer and to sanple the accurate signals fromthe encoder (97). [0045]
The pr odudireeiorother d¢fedlave azeq 08) beewtiasa cimparaivelpdmabaseamnal s
indicating the JCtag on a cut sheet is defective. The diverter (98) is 15
configured to ér4ﬁpwar dly and downwardly. The diverter (98) noves one end
of the conveyeroé99) downwar dl y and gui des defective cut sheets below the
conveyer (99) t®ud) @gdculatiodetechigue out theeclefedtivenarea apdoductthen |ine.
In this way, the defective cut sheets are accunulated in a stocker that is
pl aced unpeaduchionagontrol adeece 85) sterdeteyminam whethse thedc®o sheet tike
process of rejecting defective sheets. Such existent systemis used for
r ej ecti ngdeireldve joyengn-defactiveuts etreiadsout by) sarhnlingridepsiguatefronhithe t he
slitting dinmension |s changed to another djnension or for rejecting cut
sheets (104priggatora(96) eawl fomsthe encosterdP7hfongalpulatingthe lemgthiofdheat es t he
defective spot on the paper material of which corrugated board (40{1 i s made.
25 These ¢Wsplesati thatnbakopizssedabThenealculitioni anay: thengevthemedr affee tbe two 1 C
tags (20) are positioned on a cut sheet of the corrugated board but 23 also
checki ng wsingoff pecqss (.agprqcesy farasmdtiagstivef sheesmatsardlintmavbshedtag  t he
iAterrogator with a _radi o antenna. The performance of the IC tags (20) can
e wor senkaving apredetarminednlength dndhecthaghine ditestivg) .t afoweey, idrie
attached to a cut sheet. This method serves for maintaining the quality of
10 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
15 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
20 for the process of rejecting defective sheets. Such existent system is used
for rejecting excessively short cut sheets (100) that are produced while the
slitting dimension is changed to another dimension or for rejecting cut
sheets (100) with a piece of silver paper or with a label that indicates the
defective spot on the paper material of which corrugated board (40) is made.
25 These inspection methods enable not only detecting whether one or

two IC tags (20) are positioned on a cut sheet of the corrugated board but
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5 the products. [0046] The above-described nmethod for rejecting defective
cut sheets (100) of the corrugated board material with a defective IC tag
(20) can be an effective inspection nmethod and an effective quality
assurance nethod for 10 paper packages made of | am nated paper. Such paper
package is produced by unw nding the reeled | am nated paper and then
printing or die cutting the |lam nated paper. Flat pieces of sone plied
sheet material with 1Ctags (e.g. a lamnation of solid and flat paper
board wi thlsﬂlcbﬁcbﬂnaswh@ﬂsﬂ'reﬁteslgltaas (20 hawe asufficient perfastiancehesng) can be
provided as raw material in a production line to check ICtag quality. In

t he exanpthe @termegatirewith atradiosintenmaer Thie peafatwiantd eftheulC saget20havi ng a
defective 1C tag (20) is rejected from the production |line during a folding
and gl ui neppbecearsengd by anmxsernsal ingpactfededtedywinte thplQi tagsg20b ave t he cut
sheet (100)), which is a final process 20 after the die-cutting of the cut
sheet (10®tached thpsusshept.e, Thissmetked s¢rvestfor sraintainingthegaalityefng at a
hi gh §£eed are inspected. When a CCD canera detects one of the cut sheets
is pa in@leiwoﬁruétﬁ- of it, the CCD canera sends a signal indicating that
the cut sheet is passing. In the area that is detected by a CCD canera, the
i nterrogat or (d@?‘laétects the 1Ctag 25 (20) by reading the signal fromthe
IC tag (20) while the interrogator (96) sends to the production control
device (95) a sikmabovaidpecribetymethed for rejecting defestive osit ghapts (10N t he | C
tag (20). The production control device é§5) _then sends a signal to a

rej ect i nofddeicosrugatadiboardanatgrialiwith aidefective dCctae (292 rantievan sheets or

sends a signal to spraying device to nake the spraying device spray
i t r avi ol &ffectivegnepeetian meshiod ang ameffgetive guality asswrancermethod for

10 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

15 lamination of plastic sheets) can be provided as raw material in a
production line to 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

20 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
camera detects one of the cut sheets is passing in front of it, the CCD
camera sends a signal indicating that the cut sheet is passing. In the area
that is detected by a CCD camera, the interrogator (96) detects the IC tag

25 (20) by reading the signal from the IC tag (20) while the interrogator (96)

sends to the production control device (95) a signal indicating that it

24



5 sheets. When the interrogator with a radi o antenna detects, for exanple,
that no ICtag (20) is activating correctly on the inspected cut sheet (100)
(e.g. the case the ICtag (20) on the cut sheet (100) is damaged or the case
no I1Ctag (20) is attached to the cut sheet (100)) is including the case no
ICtag (20) is attached to the cut sheet (100)), or that two IC tags (20)
are attached 10 on the cut sheet, the interrogator sends out a signal to the
production control device (95). The production_control device (95) then
sends a dtegeived a gignad fremethe hg tag288 oFhe prodection spntrpl dlevieee(95Wen

t hese devices receive the commands, they reject the defective cartons or
cut sheetthegrsengsi  gignalgea rejpetingidsvice o mekedhertei¢dting devisegpiesyi ng t he
liquid. 25 WHAT IS CLAIMED | S: 1. A corrugated board naterial that is forned
from a culefeetées sheatdoyr pendang sagnalcia spraving deste to myake the eprayieg | engt h,
the corrugated board material being fornmed by the steps of: 5 selecting a

t ape reeldgvige gprayn ultzavaglet dhworescanti Lauidcte 3he defestive cartansaeheutwith
such an I C-tag-pitch that each said cut sheet includes at |east one IC tag,
unwi ndi ngheatsl | Wheagthepeterregatanwith apeadie antenna dedects| fpmgxampleel st and
and providing said ICtag tape in the machine direction to attach said 10

| C-tag tdpatme tht@@c@g iy actiyating edFre¢tde onnidieeinspectedhguie ahwtngloé)gi d
successi ve | am nated sheet ?aterial into said cut sheets. with a

pr edet er fergedhe 6age bhe RCitag (RRkon ble ant ekeqtdA00 iscdamagedon thecasgpet i s
conprised of a sgqond | i nerboard (8), a,first linerboard (9) that forns the
opposi t e 1§ thg (0)daiadtacheddndde autisheet SHED] 18 mcludingthe easeomil¢itagr boar d,

and a coryrugated nedium (10) that js %ositi oned _between said second
|<i, ner boar(aogwdagtgpbed te she chheherfatl®0)), or that two IC tags (20) are attached

10 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 liquid.
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wherein said ICtag tape is positioned between said corrugated nedi um and
said second linerboard, wherein the interface between said ICtag tape and
said second 20 linerboard fornms an unconnected area, and wherein said
unconnected area has a width that does not reduce the conpressive strength
of a box fornmed fromsaid corrugated board material. 2. The corrugated
board material of claiml1l, wherein said corrugated nmedium (10) and said

pacto or WA SakAEIRIBL on 5. YA corrugat od board material that is

ent i T | engt h, e ooy fEAFRE RAAATARAR) Rt e, o Ut ABOR ops of
at 1 achea UPPh FETaRE din 1ElaRotain (3D RihmeChare e enithe bE conmopbisds.
nera by duedmal ey Rirnth B he sl e (05 tape in the machine
mat or Pal | and- CHLERG Sare Soek A [ Pedres b uRrs VS sai o cut
ara cut Do SR LR DR ERbRY el Eihe Rt imefidescit e fhor boar d

(9) that forlgz t he opposite side of said cut sheet with respect to said
second | i¥ér5654%, and a corrugated medium (10) that is positioned between

said second |inerboatd an i d first |inerboard erein,.said I.Ctag
tape is attaché’d‘v’fl(’}%é%g ﬁa‘?ii f@%agitﬂ%‘? Qaaﬁﬁﬁmesfeeigh%bﬁﬁ%@ oapgeelised as a
cut tape sftgxrld Sa%lddpr%(\)ri(ii%%asta?(? Iegt%rg a%%tigrthglmachine 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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4. The corrugated board material of any one of claim1 to claim 3, wherein
said |CGtag tape (30) is a plastic filmtape on which an 20 electronic
circuit is printed, and wherein said electronic circuit is covered with a
protecting coat. 5. The corrugated board material of any one of claim1l to
claim 4, wherein said ICGtag-pitch is ranged fromb5 to 100 cm 25 6. The
corrugated board material of any one of claiml to claim 5, -27 wherein

idIC tape. (30) §s.2 to 10 inwdth . 7. . Th ted bgard
at or | ai 90 RYViseaby I Grideapts O pRs S tisFelenidh dbr CHBGEAARe (30) i s
4 to 10 ' i dth,,5.8. .Th d d material of f clai
1 to ol atnrrdaibiReL bRing: forite B pHERteRE ofodi ranry shaped during &

o sai d cut "Grgane A Lo R BEAR fTRE ERE e BB S s, o
wh i id £5Si | ayph nat ed i al I d

(97) ber apRoT kR arclle dRe 3 i son € reb G er Rt afentoar 0 "Cut
sheet s, gg rl%{rll sai d encoder (97) sends signals to a production control 15
device ( %‘ 1?1@’& gnal s indicating the length of said successive |am nated

sheet materi al utngvel{ltldlhnagssﬁaslﬁgagb ga{poev‘fr%gleszﬁ'act%%%rfeel 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 sepond 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 is 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 an interrogator (96) with a radio antenna sends |l ocation signals to
sai d production control device, the signals indicating the |ocation of said
ICtag (20) in said corrugated board material, 20 wherein said production
control device (95) calcul ates whether said IC tags (20) are positioned in
an area to be trimred during said die-cutting process using said signals
fromsaid encoder (97) and fromsaid interrogator (96) with a radio
antenna. 10. A cut sheet (100) having an ICtag tape (30) along its entire

25 length, thevwdidrebhesid Iptagtdsy B9 i§ RAY WOSMeE 88 WiMeh sheet material by
the steps of: .28 selecting a tape reel (1) of an 1C-tag tape to which IC

tags (20) are 7attacldd cortuparbdboand fateaiil Pl ditasf dach B&d dlagmt sheet
includes at least one ICtag, unwinding said ICtag tape fromsaid tape

reel thaté,is held by a reel 5 stand and providing said ICtag tape in the
machine direction to attach said |1Ctag tape to a successive sheet

material, and ethdrengssidi KC-sae cq5s(309 isAaetl e in &idiRt 0 sai d cut sheets
with a predetermned length in the machine direction, wherein said cut

sheet 5i ncl udes 8a pl uThkicoyrfatbdbensd neasdritd offaakeine 66¢ldihG tadatm@pe is
positioned and attached between said plurality of |ayers using neither
bondi ng faterial nor adhesive material. 11. The cut sheet of claim 10,
wherein said plurality of |ayers consists of wet web, wherein said I Ctag
tape (30) is awtlmrbad said switdskest shdebirbply bhapsdedtring &hdietcuttiag t ape
between said | ayers of wet web to be made into said successive sheet
mat eri al preéewseafterycugimpsaidveiccwsdive 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

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

steps of:
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12. The cut sheet of claim 10, wherein said cut sheet (100) is nmade of a

pl astic corrugated board, and 20 wherein said ICtag tape is attached to
said cut sheet by putting said |C tag tape on hot-nelted part of said

pl astic corrugated board. 13. The cut sheet of claim 10, wherein said ICtag
tape is attached between said plurality of |ayers wusing starch paste or
vinyl acetate emulsion. 25 14. The cut sheet of any one of claim 10 to claim

13, wherein said I Ctag orned y printing an ctronl CII‘CUIt
-29. on a pI asts? gl §%£F?%lt(é @$pn é?‘%ltﬁp? e Viéh’@btir(gﬁ?%s@ i's

covered WI ect The c eet (100) of any one of claim
10 to cl &t % i‘r?g‘bge agCEIFci’gth&tte@ﬁ |S§‘1 %'b%]&eeftrll‘}ﬁh?ﬁie@@ dedstcm 5 16.
The cut sheg[t 100) of any one of claim10 to claim 15, wherein said ICtag
tape is 2% Cl 'mmin width. 17. The cut sheet (100) of claim 16, wherein

of ol aim 10 ¢ ooerunng Saifll Gileg Bané Bamhsaid eaerse! Patibcheldim A sheod”
B B T T BT LT
e e S fﬁ&agwggrﬁscﬁﬁdiaeg?? Pty
i cat i ng 1 he ohERRR vt eperRuR eBesh ateribinto said St Shebiieh 3° 1 9N S
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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materi al that has passed bel ow the encoder, wherein an interrogator (96)
with a radio antenna sends | ocati on S|gnals to said production control
device, the signals indicating the location 20 of said ICtag (20) that is
attached to said successive sheet material, wherein said production control
device (95) calculates whether said I1Ctags (20) are positioned in an area
to be trimmed during said die-cutting process using said signals fromsaid
encoder %Héé nd fromsaid interrogator (96) with a radio antenna. 25 20.
The cut E’%ﬂJQﬁaﬁﬁﬁl%QUQWﬁé ein said successive sheet material passes

bel ow an encoder, (97 0 before the.successive sheet material is cut into
said cut sheet¥h e&ﬁ%@@}%&&ﬁf&ﬂ%%ﬂ@ i§ 9"7‘)31’%@ %W?%“?%C%atpr oduct i on

control device_(95) ,the, s i cating,t th of | d successive
sheet nateri aﬁ5t hatTh8§ub§bg 12)9 Bgﬁpﬂéné %g a det ecti ng
nmeans (96) sends |ocati nal s to said ro n control devi ce, the
signal s i ndi cawi}?ﬁe%?lﬁggzs;hg%ﬂltﬁh 1§§?Hg?q}ﬁ}g’§bg% 24(9) tRat is attached to
sai d UCCGSSIV shee rjial, in said aduction.control device (95)
tcaI cu gt gs whe erds%}1 Eéh?%tg@%%faa)’@nﬁd’é Ql%ih Sr?l%t‘ﬁn Ieafto be y

ri med during_ sai ie S usin id signals from sai
encoder (97) aW ei”?ld"rﬁaslgc[kj}&éga&q &Ojg%i(i(ig"(léﬁ)"gl‘gg A cgt sheet (100)
having an 1 Gt tap | on tir | ength, the cut sheet being
formed by the i?eps "ghé ﬁéﬁ?‘ﬁg&?@&ﬁgp 6,(1) of an ICtag tape to which

|C tags (20) ate 15 athdeled MINSHED AlAG gfl o that each cut sheet

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. The cut sheet of claim 18,

wherein said successive sheet material passes below an encoder (97)
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unwi nding said 1C-tag tape fromsaid tape reel that is held by a reel stand
and providing said ICtag tape in the nmachine direction to attach said
|C-tag tape to a successive sheet material, and 20 cutting said successive
sheet material into cut sheets with a predetermned |ength in the nmachine
direction, wherein said cut sheet includes an upper sheet material (8) that
fornms a first side of the cut sheet and a | ower sheet material (9) that
forms a r]% si de of thé cut she t. opposite to said first side, 25

wher ei n é’& etsélﬁ‘:‘fséb‘ée? eqigantsr e‘écb‘éﬂmlézﬁ”@ sbepkss sheet materi al
and said | ower eI mat eri al g#ﬁ SI’GII’I the interf ce bet ween sai d

| C-tag tape an&’ 5?’6‘ @Bbcg rencaier 9%l sepds signn t‘hrﬁ lPH’@ Helden erpndrdla,

wherein said u cted area s a wdth,tha es not reduce t.he
conpr essi{V&t ?@ﬁg{}ﬁ‘ eof1Enale IdacaRg 1 mles% § ewid nglceepsive shees A cut

Sheet bemereBgt Bys {p%@@%c?es,@ SHISEhaetng a tape reel (1) of an |G tag
AL U e S S e gl
e P el IR B oL
EIRI e SRR
lsg; ]E :g et g]}? es:a;s gﬁ)@%% %:gél\éf Il)?loﬁlah%%hc%%tlt'oq fovicd B5B) ca?gdlggecsewggt}tle% éatalldower
IC tags (20) are positioned in an area to be trimmed during said die-cutting
10  process using said signals from said encoder (97) and from said detecting
means (96).
21. A cut sheet (100) having an IC-tag tape (30) along its entire
length, the cut sheet being formed by the steps of:
selecting a tape reel (1) of an IC-tag tape to which IC tags (20) are
15 attached with such an IC-tag-pitch that each cut sheet includes at least one
IC tag,
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
IC-tag tape to a successive sheet material, and
20 cutting said successive sheet material into cut sheets with a
predetermined length in the machine direction,
wherein said cut sheet includes an upper sheet material (8) that
forms a first side of the cut sheet and a lower sheet material (9) that forms a
second side of the cut sheet opposite to said first side,

25 wherein said IC-tag tape is positioned between said upper sheet

material and said lower sheet material,
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wherein said ICtag tape is configured to be used as a cut tape for said
cut sheet. 23. A cut sheet (100) having an IC-tag tape (30) along its entire
20 length, the cut sheet being forned by the steps of selecting a tape reel
(1) of an ICtag tape to which IC tags (20) are attached with such an

| C-tag-pitch that each cut sheet includes at |east one [C tag, unw nding
said |CGtag tape fromsaid tape reel that is held by a reel 25 stand and
providing said |C-tag tape in the machine direction to attach said 1Ctag
tape to a succBdereid diaaterface ppaveemmsmid-18htag tanengnd spyl uppeshaefe sheet
material into said cut sheets with a predetermned Iength in the machine
directi oﬁ}at\ﬁﬁ@i PHMS ANMRGINNEREEsk a¥ede| udes an upper sheet material (8) that
forms a first side of t,ge cut sheet ancLa | ower. sheet material] (9) that
forms a 5 secBigremgiidrunaeanegtedsieathasspyadtl that daggnet reducgithe, wherein
said |C-tag tape i s succes i\%ely altntﬂaghed to. said first, ii de or to said
second siCoRPgesye gtrepgtlipbaboxfay raprsadd sheetamadgriphpe is configured to
be used as a c tape for sai t sheet._ 10 24. The cut sheet of any one
of clim21 togéi ai MyEyt shieef éf(}pc)lsjléqﬂang@r{ 5@*@‘&&@1)(3 89) aloneoitseatse printing
an el ect rrloni gv circuit ogb a pl asti(i tittgle subs%{ate, wherein said electronic
circuit iQugthythegubpheptdeipgdenedhydhssteroal: The cut sheet of any one of

o 2L 5, L o B FEe AR 5B B B T
attached with such an IC-tag-pitch that each cut sheet includes at least one
IC tag,

10 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
IC-tag tape to a successive sheet material, and

cutting said successive sheet material into said cut sheets with a
predetermined length in the machine direction,

15 wherein said IC-tag tape is successively attached to an upper
surface or to a lower surface of said cut sheet, and

wherein said IC-tag tape is configured to be used as a cut tape for
said cut sheet.
23. A cut sheet (100) having an IC-tag tape (30) along its entire

20 length, the cut sheet being formed by the steps of:

selecting a tape reel (1) of an IC-tag tape to which IC tags (20) are
attached with such an IC-tag-pitch that each cut sheet includes at least one
IC tag,
unwinding said IC-tag tape from said tape reel that is held by a reel
25 stand and providing said IC-tag tape in the machine direction to attach said

IC-tag tape to a successive sheet material, and
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wherein said ICtag tape is 2 to 100 nmin width. 27. The cut sheet of claim
26, wherein said ICtag tape is 4 to 10 mmin wdth. 20 28. The cut sheet of
any one of claim2l1 to claim27, wherein said cut sheet is desirably shaped
during a die-cutting process after cutting said successive sheet materi al
into said cut sheets. 29. The cut sheet of claim 28, wherein said successive
sheet material passes bel ow an encoder (97) 25 before the successive sheet
material is cut into said cut sheets, wherein said encoder (97) sends
signals to a pcyHingissad coweessive sheet matprial 1ok saideutisheats Wikhiacat i ng
the |l ength gf sai.d agcce S] vebﬁzheeh terial that has passed bel ow t he
encoder, RiGEpETMIRCAdeRET HythfomRs {r%”&lr%th% | ocation signals to said
production control devi c(i, s indicating the |location of said IC

the signal
tag 5 (20) at™herem 81 Lud @%3@&%8%@%@%@%@%?@ thaty

production contfrol devi (95) .cal culates whether said. 1C tags (20) are
posi t i ond8rms aaﬁrx,rsg,sgie E’gﬁtf‘ecqffﬁhﬁ%énélﬂfloﬂ‘@“ egt mategiad (Phihatdprweds using

said signals fromsaid encoder (97). and from said detectin means (96). 10
-34 9 g second s1de ochlhe cut s%eet oépos)lte to said fIITI!St sg e, g (96)

wherein said IC-tag tape is successively attached to said first side or
to said second side of said cut sheet, and
wherein said IC-tag tape is configured to be used as a cut tape for
said cut sheet.
10 24. The cut sheet of any one of claim 21 to claim 23,
wherein said IC-tag tape (30) is formed by printing an electronic
circuit on a plastic tape substrate,
wherein said electronic circuit is covered with a protecting coat.
25. The cut sheet of any one of claim 21 to claim 24,
15 wherein said IC-tag-pitch is 5 to 300 cm.
26. The cut sheet of any one of claim 21 to claim 25,
wherein said IC-tag tape is 2 to 100 mm in width.
217. The cut sheet of claim 26,
wherein said IC-tag tape is 4 to 10 mm in width.
20 28. The cut sheet of any one of claim 21 to claim 27,
wherein said cut sheet is desirably shaped during a die-cutting
process after cutting said successive sheet material into said cut sheets.
29. The cut sheet of claim 28,
wherein said successive sheet material passes below an encoder (97)
25 before the successive sheet material is cut into said cut sheets,

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

wherein a detecting means (96) sends location signals to said
production control device, the signals indicating the location of said IC tag
(20) 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 detecting

means (96).
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