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.FIG. 4 

SENDER’S INFORMATION 

DATA ID ZIP ADDRESS NAME PHONE NUMBER 

00001 520-2141 OOTSU OOE X-X TORAY XX-XXX-XXXX 

.00002 520-2141 OOTSU OOE X-X TORAY XX-XXX-XXXX 

_ 00003 520-2141 OOTSU OOE X-X TORAY XX-XXX-XXXX 

00004 520-2141 OOTSU OOE X-X TORAY XX-XXX-XXXX 

RECEIPANT’S INFORMATION 

PHONE 
ZIP ADDRESS NAME NUMBER 

103-0021 TOKYO, CHUO-KU,NIHONBASHI X-X TORAY OB-XXX-XXXX . 

103-0021 TOKYO, CI-IUO-KU,NIHONBASHI X-X TORAY OB-XXX-XXXX 
530-0005‘ OSAKA, KITA-KU,NAKANOSI-IIMA X-X TORAY 06-XXX-XXXX 

530-0005 OSAKA, KITA-KU,NAKANOSI-IIMA X-X TORAY OG-XXX-XXXX 

I 
I 
I 
L 

GOODS I DISTRIBUTION INFORMATION INFORMATION 

I SHIPPING ARRIVAL INQUIRY WEIGHT 
L STORE CODE STORE CODE NUMBER . 

XXXXX-XX XXXXX-XX XXXX-XXX-XX x kg 

XXXXX-XX XXXXX-XX XXXX-XXX-XX x kg 

XXXXX-XX XXXXX-XX XXXX-XXX-XX X kg 

XXXXX-XX XXXXX-XX XXXX-XXX-XX x kg 
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PRINTING SYSTEM 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This nonprovisional application claims priority 
under 35 U.S.C. §119(a) on Patent Application Nos. 2003 
399041 and 2004-307840 ?led in Japan on Nov. 28, 2003 
and Oct. 22, 2004, respectively, the entire contents of Which 
are hereby incorporated by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] This invention relates to a printing system for 
printing print information on a print-information recording 
medium and for Writing electronic information into an 
electronic-information recording medium carried on the 
print-information recording medium, and more particularly, 
to a printing system capable of Writing electronic informa 
tion into an electronic-information recording medium in a 
manner consistent With print information including at least 
either one of contactlessly readable code information and 
image information visible to human being. 

[0004] 2. Description of the Related Art 

[0005] Instead of a conventional information recording 
medium such as a magnetic card and a contact-type IC card, 
an information recording medium (hereinafter referred to as 
RFID tag) has been developed, Which is comprised of a 
print-information recording medium and an electronic-in 
formation recording medium (hereinafter referred to as 
RFID chip) such as IC chip, and in Which the electronic 
information recording medium is carried on the print-infor 
mation recording medium and is adapted to alloW electronic 
information to be contactlessly read therefrom and Written 
thereto. Thus, the RFID tag can eliminate the necessity of 
being kept in contact With a readout/Write device at the time 
of electronic information being read from and Written into 
the RFID tag, and therefore, the RFID tag is especially 
eXpected as alternative to a bar code that is used in distri 
bution management (see for example, Japanese uneXamined 
patent publication no. 11-353435). 

[0006] The bar code conventionally used for distribution 
management is adapted to be read by use of a special 
purpose device, and therefore, the bar code content cannot 
generally immediately be recogniZed by human being by 
glancing at the bar code. In this regard, image information 
(character information and/or symbolic information) Which 
is visible to and Whose content is understandable to human 
being (hereinafter referred to as “image information visible 
to human being”) is sometimes printed at the same time 
When the bar code is printed. 

[0007] The printing of bar code and the printing of image 
information visible to human being can be made by using the 
same printing system, and hence it is relatively easy to 
ensure the consistency betWeen information given by a bar 
code and image information visible to human being. On the 
other hand, the Writing of electronic information (hereinafter 
referred to as RFID data) into the RFID chip is performed by 
use of a device different from a device for printing image 
information visible to human being. Moreover, according to 
the prior art, in most cases, different applications are used for 
preparation, edition, and management of print data of image 
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information visible to human being and of RFID data Written 
into the RFID tag. This makes it difficult to ensure the 
consistency betWeen the RFID data (electronic information) 
to be Written into the RFID tag and the image information 
printed thereon. 

[0008] To print the image information visible to human 
being onto the print-information recording medium of the 
RFID tag, a laser printer or the like is ordinarily used. A 
mainstream laser printer or the like employs a high tem 
perature roller that is adapted to be in contact With the 
print-information recording medium in order to ?x toner to 
the recording medium. Due to the presence of the high 
temperature roller, there is a fear that the RFID tag can be 
damaged. 
[0009] In an eXisting printer engine or the like that is used 
to print the image information visible to human being, the 
print-information recording medium is often bent therein. 
Therefore, the RFID tag, especially the RFID chip carried on 
the print-information recording medium, can be damaged 
due to the bending of the recording medium. 

SUMMARY OF THE INVENTION 

[0010] The object of this invention to provide a printing 
system that is capable of Writing RFID data (electronic 
information) consistent With print information printed on a 
print-information recoding medium into a RFID chip (elec 
tronic-information recording medium) carried on the print 
information recording medium. 

[0011] A printing system of this invention comprises a 
printer engine for printing print information on at least a 
print-information recording medium, said print information 
including at least either one of contactlessly readable infor 
mation and image information visible to human being, and 
an RFID reader/Writer for Writing RFID data consistent With 
the print information into an RFID chip carried on the 
print-information recording medium. 

[0012] According to the printing system of this invention, 
an RFID tag can be prepared, Without causing inconsistency 
betWeen print information printed on the print-information 
recording medium (or printed on both the print-information 
recording medium and the RFID chip carried thereon) and 
the RFID data (electronic information) Written into the RFID 
chip. 
[0013] The printing system of this invention may further 
comprise optical readout means for contactlessly reading the 
code information. In this preferred embodiment, the printer 
engine prints at least the code information on at least the 
print-information recording medium, and the RFID reader/ 
Writer Writes the RFID data into the RFID chip based on the 
code information read by the optical readout means. Accord 
ing to this preferred embodiment, the RFID data consistent 
With the code information printed on the print-information 
recording medium can be Written into the RFID chip. 

[0014] In another preferred embodiment, the RFID reader/ 
Writer reads the RFID data Written into the RFID chip, and 
the printer engine prints the print information on at least the 
print-information recording medium based on the RFID data 
read by the RFID reader/Writer. According to this preferred 
embodiment, the print information consistent With the RFID 
data Written into the RFID chip can be printed on the 
print-information recording medium. 
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[0015] Preferably, the printer engine prints the code infor 
mation and the image information consistent thereWith on at 
least the print-information recording medium. In this case, 
both the code information and the image information are 
printed, serving as print information, onto at least the 
print-information recording medium. More preferably, the 
printer engine prints a bar code on at least the print 
information recording medium, said bar code providing 
information that constitutes at least part of the code infor 
mation. In this case, the bar code is printed as the code 
information on the print-information recording medium. 

[0016] Preferably, the printing system comprises a plural 
ity of RFID readers/Writers, and these RFID readers/Writers 
Write the RFID data into the RFID chip. According to this 
preferred embodiment, the RFID chip may have a storage 
region that is divided into a plurality of areas, so that each 
area may be Written With a corresponding part of the RFID 
data by means of a corresponding one of the plurality of the 
RFID readers/Writers. This makes it possible to Write the 
RFID data into the RFID chip With reliability, even if the 
printing system is high in printing speed. 

[0017] Alternatively, the printing system may comprise a 
plurality of RFID readers/Writers and a plurality of RFID 
chips. Each of the RFID readers/Writers Writes the RFID 
data into a corresponding one of the plurality of RFID chips, 
and the plurality of RFID readers/Writers perform Writings 
nearly simultaneously. According to this preferred embodi 
ment, the Writing of the RFID data into the RFID chips can 
be efficiently and reliably performed by means of the RFID 
readers/Writers. 

[0018] The printing system of this invention may further 
comprise a printer controller for supplying print data. In this 
preferred embodiment, the printer engine prints the print 
information on at least the print-information recording 
medium based on the print data received from the printer 
controller, and the RFID reader/Writer Writes the RFID data 
consistent With the print data into the RFID chip. According 
to this preferred embodiment, the print information and the 
RFID data are each consistent With the print data, Whereby 
not only the print information and the RFID data can be 
made consistent With each other, but also both the printing 
of the printing information and the Writing of the RFID data 
can be carried out by means of a single printing system. 

[0019] Preferably, the printing of the print information on 
at least the print-information recording medium based on the 
print data and the Writing of the RFID data consistent With 
the print data into the RFID chip are controlled based on a 
common time basis. More preferably, the printer engine 
performs page-based printing, and the common time basis is 
based on a cycle of the page-based printing of the printer 
engine. According to this preferred embodiment, it is pos 
sible to make the print information and the RFID data 
consistent With each other With reliability. 

[0020] Preferably, the printing system of this invention 
further comprises a form layout application program capable 
of editing both the print data and the RFID data. In this case, 
not only the editing of the print data and the RFID data can 
be efficiently carried out, but also the data editing as Well as 
both the printing and the RFID data Writing based on the 
edited data can be carried out by means of a single printing 
system. This is efficient. More preferably, at least part of the 
RFID data is transmitted in the form of PDL (page descrip 
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tion language) data from the form layout application pro 
gram to the printer controller. 

[0021] It is preferable that the printer controller or the 
form layout application program is capable of recording or 
displaying information that indicates Whether or not the 
RFID reader/Writer can Write the RFID data into the RFID 
chip, and it is also preferable that the form layout application 
program is capable of specifying error processing in the 
printer controller. According to this preferred embodiment, 
the data Writing can reliably be carried out, With the RFID 
reader/Writer ready for data Writing. When there occurs an 
error, an appropriate countermeasure such as printing stop 
page can be made and an operator can be noti?ed of the 
occurrence of error. 

[0022] It is preferable that the printer controller or the 
form layout application program is capable of displaying an 
edit screen for the print data, and that the RFID data can be 
displayed on the edit screen. This preferred embodiment 
makes it easy for an operator to perform data editing. 

[0023] Preferably, the form layout application program 
can specify position information on a location of the RFID 
data in one page of the print-information recording medium. 
With this preferred embodiment, it is possible to appropri 
ately perform the Writing of the RFID data into the RFID 
chip that is carried on the print-information recording 
medium at an arbitrary position. 

[0024] Preferably, the printer system is capable of refer 
ring to a database, and a database address serving as at least 
either one of the print data and the RFID data can be edited 
in the form layout application program. According to this 
preferred embodiment, an amount of data transmitted from 
the form layout application program to the printer controller 
can be reduced, and the RFID data can be altered by altering 
the content of the database. 

[0025] In the printing system, a plurality of RFID readers/ 
Writers may be provided so as to be juxtaposed in a Width 
direction of the print-information recording medium, and a 
plurality of RFID chips may be carried on the print-infor 
mation recording medium so as to be juxtaposed in a Width 
direction of the print-information recording medium. Each 
of the RFID readers/Writers Writes the RFID data into a 
corresponding one of the RFID chips, and the RFID readers/ 
Writers perform the Writings nearly simultaneously. Accord 
ing to this preferred embodiment, the Writing of the RFID 
data into the RFID chips can be made appropriately and 
efficiently. 
[0026] In the printing system, a plurality of RFID chips 
may be carried on one page of the print-information record 
ing medium as vieWed in a direction of transfer of the 
recording medium. The RFID reader/Writer sequentially 
Writes the RFID data into each of the RFID chips. With this 
preferred embodiment, the Writing of the RFID data into the 
RFID chips can be made With use of a single RFID reader/ 
Writer. 

[0027] It is preferable that a printing speed of the printer 
engine can be changed in accordance With an amount of 
information of the RFID data. With this preferred embodi 
ment, the consistency betWeen print information and RFID 
data can be ensured Without regard to the printing speed. 

[0028] In the printing system, a print face of the print 
information recording medium on Which the print informa 
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tion is printed may have a level difference, and the print 
information may be printed on a substantially ?at portion of 
the print face, avoiding the level difference. With this 
preferred embodiment, the print information can be printed 
appropriately, even if the print face has such a level differ 
ence. 

[0029] The printing system of this invention may further 
comprise ?xing means disposed out of contact With the 
print-information recoding medium carrying the RFID chip, 
transfer means for substantially linearly transferring the 
print-information recording medium carrying the RFID 
chip, and cooling means for cooling at least either one of the 
print-information recording medium carrying the RFID chip 
and the transfer means. In this preferred embodiment, the 
RFID tag (the print-information recording medium on Which 
the RFID chip is carried) is transferred substantially linearly, 
and thus the RFID tag is not bent, making it possible to 
prevent the RFID tag, especially, the RFID chip from being 
damaged. Furthermore, since the print-information record 
ing medium or the transfer means is cooled, the temperature 
of the RFID tag, especially, the temperature of the RFID 
chip, can be suppressed from being raised, making it pos 
sible to prevent the RFID chip from being damaged. Pref 
erably, the printer engine is electrographic type, and the 
?xing means is ?ash ?xing type. By adopting the ?xing 
means of ?ash-?xing type, a temperature rise in the RFID 
tag can be suppressed, and the RFID chip can be prevented 
from being damaged. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0030] The present invention Will become more fully 
understood from the detailed description given herein beloW 
and the accompanying draWings Which are given by Way of 
illustration only, and thus, are not limitative of the present 
invention, and Wherein: 

[0031] FIG. 1 is a block diagram shoWing a printing 
system according to a ?rst embodiment of this invention; 

[0032] FIG. 2 is a schematic structural vieW of the print 
ing system of the ?rst embodiment; 

[0033] FIG. 3 is a vieW for explaining an RFID tag used 
in the ?rst embodiment; 

[0034] FIG. 4 is a vieW shoWing an example of a database 
used in the ?rst embodiment; 

[0035] FIG. 5 is a vieW shoWing an example of arrange 
ment of RFID readers/Writers in the ?rst embodiment; 

[0036] FIG. 6 is a vieW shoWing an RFID tag used in the 
?rst embodiment in a state Where an RFID chip is carried on 
the RFID tag; 

[0037] FIG. 7 is a section vieW of the RFID tag taken 
along line A-A of FIG. 6; 

[0038] FIG. 8 is a block diagram shoWing a printing 
system according to a second embodiment of this invention; 

[0039] FIG. 9 is a schematic structural vieW of the print 
ing system of the second embodiment; 

[0040] FIG. 10 is a block diagram shoWing a printing 
system according to a third embodiment of this invention; 

[0041] FIG. 11 is a schematic structural vieW of the 
printing system of the third embodiment; 
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[0042] FIG. 12 is a block diagram shoWing a printing 
system according to a fourth embodiment of this invention; 

[0043] FIG. 13 is a block diagram shoWing the How of 
printing in the fourth embodiment; 

[0044] FIG. 14 is a vieW shoWing the How of data betWeen 
a form layout application and a printer driver in the fourth 
embodiment; 
[0045] FIG. 15 is a vieW shoWing PDL data and position 
information thereof in the fourth embodiment; 

[0046] FIG. 16 is a vieW shoWing the How of data in the 
fourth embodiment betWeen a printer controller and a printer 
engine and betWeen the printer controller and an RFID 
reader/Writer; 
[0047] FIG. 17 is a vieW shoWing data Writing in the 
fourth embodiment into an RFID chip carried on a print 
information recording medium at an arbitrary position as 
vieWed in a transfer direction of the recording medium; 

[0048] FIG. 18 is a vieW shoWing data Writing in the 
fourth embodiment into a plurality of RFID chips that are 
carried on the print-information recording medium so as to 
be juxtaposed in a Width direction of the recording medium; 
and 

[0049] FIG. 19 is a vieW shoWing data Writing in the 
fourth embodiment into a plurality of RFID chips that are 
carried on the print-information recording medium so as to 
be juxtaposed in a transfer direction of the recording 
medium. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0050] With reference to FIGS. 1-7, a printing system 
according to a ?rst embodiment of this invention Will be 
explained. This printing system is suitable for preparation of 
packing slips for home delivery service that are used at the 
time of delivery of goods in large quantity from a depart 
ment store or a mail-order selling company. 

[0051] FIGS. 1 and 2 are a block diagram and a schematic 
structural vieW of the printing system, respectively. In this 
printing system, an electrographic printer engine is adopted 
as shoWn in FIG. 2. FIG. 3 shoWs an example of an RFID 
tag 11 used in the printing system, and FIGS. 6 and 7 shoW 
another example of the RFID tag 11. As shoWn in FIG. 7, 
the RFID tag 11 comprises a print-information recording 
medium 24 (hereinafter sometimes referred to as print 
medium) on Which an RFID chip 25 is carried. 

[0052] MeanWhile, although the RFID chip 25 is carried 
on the print-information recording medium 24, and the 
recording medium 24 per se constitutes the RFID tag 11 in 
this embodiment, there may be an arrangement Where the 
RFID tag 11 is held on another medium (for example, the 
RFID tag 11 having a rear face thereof applied With adhesive 
glue is held on a medium that is comprised of a mount such 
as a separating paper). 

[0053] FIG. 4 shoWs part of an example of a database 31 
used in this printing system. In the database 31, pieces of 
data relating to goods to be delivered are stored for every 
goods in the form of data records. Each data record is 
constituted by a data record number (data ID), addressee 
information, client information, distribution information, 
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and goods information. The addressee information and the 
client information each include Zip code, address, name, 
telephone number, etc. The distribution information includes 
a shipping store code identifying a shipment point, an arrival 
store code identifying an arrival point, an inquiry number 
used by a customer to trace the status of delivery of goods. 
The goods information includes information on Weight and 
siZe of goods, indication of fragile content, etc. 

[0054] From the database 31, a printer controller 22 reads 
various pieces of information in the data record to be 
processed, and produces image information (character infor 
mation and/or symbolic information, for instance) that is 
visible to human being. At the same time, from information 
such as the data record number (data ID) contained in the 
data record to be processed, the printer controller 22 pro 
duces image information that is readable by optical reading 
means (hereinafter sometimes referred to as code informa 
tion). As shoWn in FIG. 2, these pieces of image information 
are transferred onto the RFID tag 11 (for instance, onto a 
surface of the print medium 24 of the tag 11) by means of 
a printer engine 1 (shoWn by reference numeral 1 in FIG. 1). 
Hereinafter, the image information visible to human being 
and the optically readable image information Will collec 
tively be referred to as print information. More speci?cally, 
in the printer engine 1, a latent image is formed on latent 
image carrying means 8 by latent-image formation means 7, 
is developed by developing means 9, and is transferred to the 
RFID tag 11 by transfer means 10. 

[0055] FIG. 3 shoWs an example of pieces of image 
information formed on the RFID tag 11 by the image 
transfer. In FIG. 3, reference numerals 17, 18, and 19 denote 
pieces of image information produced from addressee infor 
mation, from client information, and from distribution infor 
mation, respectively. For the production of image informa 
tion, it is unnecessary to read out all the pieces of 
information from the database 31. For example, in this 
embodiment, the goods information is not formed into 
image information. Reference numeral 20 denotes image 
information of a code (code information) that is readable by 
optical reading means. The code information of this embodi 
ment is given in the form of one-dimensional bar code, but 
may be a tWo-dimensional bar code, or characters Which can 
be recogniZed by optical character recognition (OCR). 

[0056] As shoWn in FIG. 2, the RFID tag 11 onto Which 
the image information has already been transferred is trans 
ported in the printing system. At this time, if the RFID tag 
11 is largely bent at the printer engine 1, an RFID chip 25 
carried on the RFID tag may sometimes be damaged. To 
obviate this, the printer engine 1 of this embodiment is 
arranged such that the RFID tag 11 is transferred nearly 
linearly by the transportation means 12, Without being bent 
or curved. 

[0057] With the progress of transportation of the RFID tag 
11, the image information formed on the RFID tag 11 as 
previously explained is ?xed by non-contact ?xing means 13 
of the printer engine 1. The non-contact ?xing means 13 is 
based on a ?ash ?xing method, in Which the RFID tag 11 is 
kept out of contact With a high-temperature roll of the ?xing 
section, thus preventing the RFID chip 25 carried on the 
RFID tag 11 from being damaged. 

[0058] In this embodiment, the printer engine 1 is pro 
vided With cooling means 14a for cooling the transporting 
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means 12 and cooling means 14b for directly cooling the 
RFID tag 11, so as to keep the transporting means 12 and the 
RFID tag 11 at temperatures equal to or beloW a heat 
resistance temperature of the RFID chip 25. The cooling 
means 14a, 14b may be of air-cooled type using fan or the 
like, or may be of Water-cooled type using refrigerant. 

[0059] The reason Why the cooling means 14a, 14b are 
provided is that the temperature of the transporting means 12 
can exceed the heat-resistance temperature of the RFID chip 
25 due to the presence of energy irradiated from the ?ash 
lamp although the temperature of the RFID tag 11 per se 
hardly increases When the ?ash ?xing is adopted. If the 
temperature of the transporting means 12 increases, the 
temperature of the RFID tag 11 can also exceed the heat 
resistance temperature of the RFID chip 25, sometimes 
resulting in the RFID chip 25 being damaged. In some cases, 
it is necessary to provide means for suppressing the tem 
peratures of the transporting means 12 and the RFID tag 11 
to beloW or equal to the heat-resistance temperature of the 
RFID chip 25. 

[0060] The printer engine 1 of this invention may be 
arranged to have either one or more of the folloWing: the 
transporting means 12 for nearly linearly transporting the 
RFID tag 11, the non-contact ?xing means 13, and the 
cooling means 14a, 14b. 

[0061] Next, as shoWn in FIG. 2, the RFID tag 11 is 
transported to a bar code reader 15 serving as the optical 
reading means. The bar code reader 15 corresponds to an 
optical code-reading unit 6 shoWn in FIG. 1. 

[0062] In FIG. 1, the code information (for instance, data 
ID) read by the optical code-reading unit 6 is sent to an RFID 
Write-data generating subsystem 23. In accordance With the 
code information, the RFID Write-data generating subsystem 
23 reads out the relevant addressee information, client 
information, distribution information, and goods informa 
tion from the associated data record in the database 31, and 
generates electronic information (RFID data) to be Written 
into the RFID tag 11 (more speci?cally, into the RFID chip 
25 of the tag 11). The data is sent to an RFID Writing unit 
59, and Written into the RFID tag 11. The RFID Writing unit 
59 is an RFID reader/Writer shoWn by reference numeral 5 
in FIG. 2. The RFID Write-data generating subsystem 23 
may be built into the RFID Writing unit 59 (RFID reader/ 
Writer 5). 
[0063] In this manner, the Writing of the electronic infor 
mation into the RFID tag 11 is performed by using the code 
information printed on the RFID tag 11 as key, Whereby the 
consistency is ensured betWeen the electronic information 
(RFID data) held in the RFID tag 11 and the image infor 
mation printed on the RFID tag 11 and visible to human 
being. The consistency can be further ensured by disposing 
the bar code reader 15 and the RFID reader/Writer 6 as 
closest as possible to each other, as shoWn in FIG. 2. 

[0064] In order to reliably Write the RFID data into the 
RFID tag 11, the RFID tag 11 must be kept Within an 
readable/Writable area of the RFID reader/Writer 5 for a 
certain period of time. In the case of the printer engine that 
is high in printing speed, the RFID tag 11 can pass through 
the readable/Writable area of the RFID reader/Writer 5 in a 
time period shorter than the time period required for the 
Writing processing, so that the Writing of information into 
the RFID tag 11 cannot be completed. 




















