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LABEL PRINTER HAVING AN RFID
COMMUNICATION FUNCTION

Matter enclosed in heavy brackets [ ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue.

CROSS-REFERENCE TO RELATED
APPLICATION

The present application is based on and claims the benefit
of priority of Japanese Patent Application P2004-139658
filed on May 10, 2004, the entire contents of which are incor-
porated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an electronic apparatus
having a RF tag communication function.

2. Description of Related Art

An electronic apparatus using RFID (Radio Frequency
Identification) may be an electronic apparatus having a RF tag
reader/writer which executes reading and writing on a RF tag
by radio communication.

Such an electronic apparatus having a RF tag communica-
tion function controls a RF tag reader/writer by a main con-
troller provided in the electronic apparatus. The RF tag
reader/writer comprises a controller, a radio communication
section and other parts and drives the radio communication in
accordance with the main controller to execute reading and
writing of data on the RF tag. Such electronic apparatuses
having the RF tag communication function are described in
Japanese Patent Laid-Open Publication No. Hei 11-186937
and Japanese Patent Laid-Open Publication No. Hei
3-121878.

The electronic apparatus may experience a communication
error (a reading and writing error) for communication with
the RF tag for various reasons. The reasons for the error could
be an incorrect connection between the main controller and
the RF tag reader/writer, a breakdown of the controller or the
radio communication section of the RF tag reader/writer, the
RF tag being incapable of radio communication with the RF
tag reader/writer, and other reasons. To correct the commu-
nication error, identification of a reason for the error is nec-
essary. To identify the reason, possible causes need to be
checked one by one, and this process is troublesome.

Japanese Laid-Open Publication No. Hei 11-186937 dis-
closes a self-diagnostic technology of the RF tag reader/
writer; however, this self-diagnostic technology is not useful
to identify a reason for error from various elements of the RF
tag reader/writer, since the self-diagnostic technology checks
only an operation of the RF tag reader/writer as a whole
instead of an operation of each part. Japanese Laid-Open
Publication No. Hei 3-121878 also discloses a self-diagnostic
technology of a printer; however, there is no description or
suggestion about a diagnosis of the communication error for
the RF tag.

Accordingly, an object of the present invention is to pro-
vide an electronic apparatus which enables easy identification
of'the reason for the communication error for communication
with the RF tag.

SUMMARY OF THE INVENTION

According to the present invention, an electronic apparatus
having a RF tag communication function is provided which
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includes: (i) a radio communication apparatus including a
radio communication section for executing radio communi-
cation with a RF tag and a controller for controlling the radio
communication section, and (ii) a main controller for control-
ling the radio communication apparatus which is capable of
communication with the controller. A command which
requests a reply is transmitted from the main controller to the
radio communication apparatus, and the controller is diag-
nosed based on the reply from the radio communication appa-
ratus.

BRIEF DESCRIPTION OF THE DRAWINGS

A more complete appreciation of the present invention and
many of the attendant advantages thereof will be readily
obtained as the same becomes better understood by reference
to the following detailed description when considered in con-
nection with the accompanying drawings, wherein:

FIG. 1 is a schematic view showing a label printer of an
embodiment of the present invention and a host machine;

FIG. 2 is a side view in vertical section showing a label
paper unrolled;

FIG. 3 is ablock diagram showing an electric installation of
the label printer;

FIG. 4 is a flow chart showing a RF tag reader/writer
diagnostic process initiated via an operation section; and

FIG. 5 is a flow chart showing the RF tag reader/writer
diagnostic process initiated via an external apparatus.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

An embodiment of the present invention will be explained
with reference to the drawings. The embodiment of the
present invention is applied to the label printer 2, which is
connected to the host machine 1 so as to be able to commu-
nicate data with the host machine 1.

The label printer 2 of the embodiment of the present inven-
tion uses the label paper 3 as a printing paper. The label paper
3 includes a plurality of labels 3b affixed on a lengthy base
paper 3a. A RF tag 4 is embedded in each label 3b. The label
paper 3 is rolled and held by a paper holder 5 to be freely
unrolled.

The label printer 2 of the embodiment of the present inven-
tion has a structure wherein the label paper 3 pulled out from
the paper holder 5 is transferred to a printing portion 6 so as to
execute printing on the label paper 3, and a printed label 3b is
issued from a label issuing port 7. In addition, prior to print-
ing, reading and writing of predetermined information on the
RF tag 4, which is embedded in the label 3b, is executed by
radio communication by a RF tag reader/writer 8 as a radio
communication apparatus at an upstream side of the printing
portion 6. As explained above, the label printer 2 has a struc-
ture of using RFID (Radio Frequency Identification) wherein
the RF tag reader/writer 8 executes reading and writing on the
RF tag 4.

The printing portion 6 comprises a thermal head 9 and a
platen 10 disposed opposite to the thermal head 9. At the
printing portion 6, the thermal head 9 and the platen 10 pinch
the label paper 3, and the platen 10 is rotatably driven by a
drive motor M1 (shown in FIG. 3) so that the label paper 3 is
pulled out from the paper holder 5 and is transferred. Then,
the thermal head 9 prints a certain matter on the label 3b of the
label paper 3 while the label paper 3 is transferred. The certain
matter in this case is a matter based on printing data, which is
transmitted from the host machine 1 to the label printer 2.
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As a printing method by the thermal head 9, a thermal
transfer printing system is applicable. Thus the label printer 2
of the embodiment of the present invention comprises an ink
ribbon supplier 11 which guides and transfers an ink ribbon
12 between the label paper 3 and the thermal head 9. The ink
ribbon supplier 11 has a structure in which the ink ribbon 12,
which is held by a spindle 13, is transferred by being rolled up
by a rolling shaft 14 which is rotatably driven by the drive
motor M2 (shown in FIG. 3).

Also, sensors such as a label detecting sensor 15, which
detects the label 3b, are provided in the label printer 2. Fur-
ther, the label printer 2 includes an operation section 16 for
receiving an operation instruction from an operator. The
operation section 16 comprises a LCD (Liquid Crystal Dis-
play) 17 (shown in FIG. 3) and various kinds of operating
keys 18 (shown in FIG. 3).

FIG. 3 is ablock diagram showing an electric installation of
the label printer 2. The label printer 2 includes a main con-
troller 20, which drives and controls each part in the label
printer 2. The main controller 20 has a structure in which a
CPU 21, which controls each part intensively, connects to a
ROM 23 and a RAM 24 through a bus line 22. The ROM 23
is a memory which stores fixed data such as computer pro-
grams, in advance. RAM 24 is a memory which rewritably
stores various data, and functions as a working area or a
graphic memory, in addition to any other functions. The RF
tag reader/writer 8, the thermal head 9, the drive motors M1,
M2, the label detecting sensor 15, the LCD 17, the operating
keys 18 and so on are connected to the main controller 20
through the bus line 22 so that each part is controllable by the
main controller 20.

Also, data communication section 25 is connected to the
main controller 20 through the bus line 22. The data commu-
nication section 25 executes transmitting and receiving of
data with the host machine 1.

The RF tag reader/writer 8 connected to the main controller
20 will now be explained. The RF tag reader/writer 8 com-
prises a controller 31 and a radio communication section 32
which is controlled by the controller 31. The controller 31
includes a CPU 33 that is connected to a ROM 35, aRAM 36,
and data communication section 37 through abus line 34. The
RAM 36 stores version information of the RF tag reader/
writer 8 and various parameter information. The RAM 36 is
backed up by a battery (not shown). The data communication
section 37 is connected to the main controller 20 through the
bus line 22. The radio communication section 32 comprises
an antenna 38 and a radio wave controller 39, and transmits
and receives electromagnetic waves via the antenna 38. The
radio wave controller 39 is connected to the controller 31
through the bus line 34.

In this RF tag reader/writer 8, a radio wave is transmitted
from the antenna 38 to the RF tag 4 to execute reading and
writing of data on the RF tag by radio waves. As a reading/
writing type by radio communication with respect to the RF
tag reader/writer 8, an electrostatic coupling type, an electro-
magnetic coupling type, an electromagnetic induction type, a
microwave type, or other types can be applicable. The RF tag
4 which is read and written to by the RF tag reader/writer
contains an IC chip and an antenna (neither are shown), and is
capable of transmitting and receiving data by radio commu-
nication with the RF tag reader/writer 8.

The controller 31 of the RF tag reader/writer 8 executes
reading and writing in accordance with a reading run com-
mand or a writing run command, which are transmitted by the
main controller 20. If reading is successful, read success data
indicating the success of the reading is transmitted to the main
controller 20, and if writing is successful, write success data
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indicating the success of the writing is transmitted to the main
controller 20. On the other hand, if reading or writing fails,
that is, if a communication error occurs, communication error
data indicating the communication error is transmitted to the
main controller 20. Hereinafter, the reading run command
and the writing run command, will be referred to together as
a reading/writing run command, and reading and writing will
be referred to together as reading/writing.

The controller 31 returns a response data in accordance
with various information demand commands transmitted by
the main controller 20. As the various information demand
commands, for instance, there are a version information
demand command which demands transmission of the ver-
sion information of the RF tag reader/writer, a parameter
information demand command which demands transmission
of various parameter information of the RF tag reader/writer
and so on. The controller 31 transmits the version information
of the RF tag reader/writer 8 to the main controller 20 in
response to the version information demand command, and
the controller 31 transmits the various parameter information
to the main controller 20 in response to the parameter infor-
mation demand command.

The host machine 1 will now be explained. The host
machine 1 contains a computer which comprises a CPU, a
ROM, and a RAM (none of them are shown) and executes
transmitting and receiving of data with the label printer 2.
This host machine 1 transmits printing data to the label printer
2 50 as to execute printing on the label paper 2.

Various processes executed by the CPU 21 in accordance
with computer programs stored in the ROM 23 will now be
explained.

Firstly, a printing process will be briefly explained. If print-
ing data from the host machine 1 is received, printing on a
label 3b is executed by driving a drive motor M1, M2, and
thermal head 9. Prior to the printing, reading and writing of
data on the RF tag 4 embedded in the label 3b is executed. The
label 3b is stopped to be positioned at a predetermined posi-
tion when reading and writing on the RF tag 4 is executed. The
predetermined position, to be specific, is an area of the RF tag
reader/writer 8 where radio communication can occur. Con-
trol of positioning is possible by detecting a label with a label
sensor 15. At that time, if data indicating a communication
error (a reading/writing error) for the RF tag 4 is received
from the controller 31, information of the error is displayed
on the LCD 17, and is transmitted to the host machine 1 to
notify an operator.

Next, a RF tag reader/writer diagnostic process will be
explained. FIG. 4 and FIG. 5 are flowcharts showing the RF
tag reader/writer diagnostic process. The diagnostic process
can be executed in response to an instruction from the opera-
tor via the operation section 16, or an instruction from the host
machine 1 as an external apparatus. The diagnostic process in
response to the instruction from the operation section 16 will
now be explained.

As shown in FIG. 4, the diagnostic process stands by until
a diagnostic run command is input from the operation section
16 (N of step S1). In detail, the diagnostic run command is
input when “RF tag reader/writer diagnosis” is selected by the
operator, using the operation keys 18, from a self-diagnostic
menu displayed on the LCD 17.

When the diagnostic run command is input (Y of step S1),
an operation status of the controller 31 is diagnosed as a first
diagnosis. To be specific, the information demand commands
such as the version information demand command or the
parameter information demand command are transmitted to
the controller 31 of the RF tag reader/writer 8 (step S2), and
then whether a response is received or not is judged (step S3).
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In this case, if the controller 31 including a connection with
the main controller 20 is normal, the controller 31 receives the
information demand command and returns the response data.
If there is no response, something abnormal has occurred in
the controller 31 including the connection with the main
controller 21. If there is no response for a predetermined time
when the information demand command is transmitted, for
example, it can be judged that there is no response. Thus when
there is a response, it is diagnosed that “the controller 31 is
normal” and the diagnosis is stored in RAM 24 (step S4).
Then a second diagnostic process is executed, which will be
explained in step S5 and later steps. If there is no response (N
of'step S3), itis diagnosed that “the controller 31 is abnormal”
and the diagnosis is stored in RAM 24 (step S10). Then, a
result of the diagnosis is output at step S8. To be specific, the
diagnosis of “the controller 31 is abnormal” is displayed on
the LCD 17. Here, the first diagnostic process is thus executed
by the steps S2, S3, S4, and S10.

The second diagnostic process executed by step S5 and
later steps is a process for diagnosing radio communication
status of the RF tag reader/writer 8 with respect to the RF tag
4. More specifically, a reading/writing run command is trans-
mitted to the controller 31 of the RF tag reader/writer 8 (step
S5) and whether reading/writing on the RF tag 4 is successful
or not is judged. In this case, if the radio communication
section 32 and the RF tag 4 are normal, reading/writing on the
radio communication section 32 or the RF tag 4 should be
successful and the controller 31 transmits success read data or
success write data indicating the successful reading or writing
to the main controller 20. If reading/writing fails, the control-
ler 31 transmits communication error data indicating a com-
munication error to the main controller 20.

Thus, when reading/writing is judged to be successful by
receiving success read data or success write data (Y of step
S6), it is diagnosed that “radio communication status with
respect to the RF tag 4 is normal”. In this case, since the
controller 31 has already been judged to be normal at step S4,
it is diagnosed that “the RF tag reader/writer 8 as a whole is
normal” and the diagnosis is stored in RAM 24 (step S7).
Then the diagnosis, “the RF tag reader/writer 8 as a whole is
normal” is displayed on the LCD 17 at step S8.

On the other hand, when communication error data is
received and reading/writing on the RF tag is judged to have
failed, it is diagnosed that “radio communication status of the
RF tag reader/writer 8 with respect to the RF tag 4 is abnor-
mal”, and the diagnosis is stored in RAM 24. Then the diag-
nostic result is output at step S8. At this time, the diagnoses of
“the controller 31 is normal” and “radio communication sta-
tus of the RF tag reader/writer with respect to the RF tag 4 is
abnormal” are output and displayed on the LCD 17. The
second diagnostic process is thus executed by the steps S5,
S6, 87, and S9.

Next, the diagnostic process in response to the instruction
from the host machine 1 as the external apparatus will now be
explained. The same diagnostic processes with the diagnostic
processes in response to the instruction from the operation
section 16 will be omitted.

As shown in FIG. 5, the diagnostic process stands by until
a diagnostic run command from the host machine 1 is
received by the data communication section 25 (N of step
S21). When the diagnostic run command is received (Y of
step S21), the RF tag reader/writer 8 is diagnosed by pro-
cesses of S2 to S7, 89, and S10 as is the case with the
diagnostic processes, initiated by the instruction from the
operation section 16 as explained above. Then, a diagnostic
result is output at step S8. To be specific, in this case, the
diagnostic result is transmitted to the host machine 1.
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As explained above, as the first diagnostic process with
respect to the RF tag reader/writer 8 in the embodiment of the
present invention, a data transmission from the main control-
ler 20 to the RF tag reader/writer 8 is executed and the status
of'the controller 31 is diagnosed based on a response so that
the diagnostic results such as “the controller 31 is normal” or
“the controller 31 is abnormal” can be obtained, and whether
the controller 31 is normal or abnormal can be assessed.

In addition, the radio communication run command with
respect to the RF tag 4 is transmitted from the main controller
20 to the controller 31, and the radio communication status
with respect to the RF tag 4 is diagnosed based on a response
so that the diagnostic results such as “the radio communica-
tion status of the RF tag reader/writer 8 with respect to the RF
tag 4 is normal” or “the radio communication status of the RF
tag reader/writer 8 with respect to the RF tag 4 is abnormal”
can be obtained, and whether the radio communication status
with respect to the RF tag 4 is normal or abnormal can be
assessed.

Further, when it is judged that the RF tag reader/writer 8 as
a whole is normal, the RF tag reader/writer 8 as a whole can
be assessed to be normal.

Thus, when information is received indicating a commu-
nication error for the RF tag 4, for instance, the operator
executes the diagnostic process of the RF tag reader/writer 8
during a usage of the label printer 2. Then, when the diagnos-
tic result is “the controller 31 is abnormal”, the reason can be
either that the controller 31 itself is abnormal or that an
installation of the RF tag reader/writer 8 is incorrect such that
the controller 31 is not connected to the main controller 20. In
this case, the operator first checks a connection of the RF tag
reader/writer 8, and if it is disconnected, he/she connects it
correctly. If the RF tag reader/writer 8 is connected correctly,
it can be assessed that the controller 31 itself may be abnor-
mal.

When the diagnostic result is “the controller 31 is normal”
and “the radio communication status of the RF tag reader/
writer with respect to the RF tag 4 is abnormal”, the reason of
the communication error can be either that the radio commu-
nication section 32 is abnormal or the RF tag 4 being abnor-
mal. Reasons for the error for the RF tag 4 may be that the RF
tag 41is not located in a predetermined location, or that the RF
tag 4 is not an appropriate RF tag which is capable of being
read and written to by the RF tag reader/writer 8. The operator
has only to check the RF tag 4 first. If the RF tag 4, or
positioning thereof, is abnormal, the operator puts the RF tag
in the predetermined location, or changes the RF tag 4 to an
appropriate one. If the RF tag 4 is normal, it can be assessed
that the radio communication section 32 is abnormal. As can
be seen, according to the label printer 2 of the embodiment of
the present invention, identification of reasons for the com-
munication error for the RF tag 4 is straightforward.

In addition, according to the embodiment of the present
invention, an operation section 16 is provided so that the
diagnostic run command may be input in accordance with the
operation instruction by the operator. Thus the label printer 2
by itself can start the diagnostic process in response to the
input of the diagnostic run command.

Still further, according to the embodiment of the present
invention, the data communication section 25 which executes
data communication with the host machine 1 is provided.
Thus the diagnostic process can be started upon a receipt of
the diagnostic run command from the host machine 1, so that
it is unnecessary for the operator to go to the label printer 2.

The embodiment of the present invention is described in
conjunction with a specific example of the RF tag reader/
writer 8 as the radio communication apparatus, but the
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present invention is not limited to the example. The radio
communication apparatus can be a different RF tag reader/
writer.

Further, the embodiment of the present invention is
described in conjunction with a specific example of the label
printer 2 as the electronic apparatus having a RF tag commu-
nication function, but the present invention is not limited to
the example. The electronic apparatus having a RF tag com-
munication function can be the RF tag reader/writer 8 or an
electronic apparatus having a RF tag reader which is capable
of radio communication with the RF tag 4. For example, the
electronic apparatus having a RF tag communication function
may be a POS terminal or an electronic scale having the RF
tag reader/writer 8 or a RF tag reader.

Obviously, numerous modifications and variations of the
present invention are possible in light of the above description
of the present invention. It is therefore to be understood that
within the scope of the appended claims, the invention may be
practiced otherwise than as specifically described herein.

What is claimed is:

1. An electronic apparatus, comprising:

a radio communication apparatus including a radio com-
munication section for executing radio communication
with a RF tag, and a controller for controlling the radio
communication section;

a main controller which is capable of communication with
the controller and which controls the radio communica-
tion apparatus;

first diagnostic means for executing a first diagnostic pro-
cess in which the main controller transmits a command
to the controller of the radio communication apparatus
requesting a reply from the controller of the radio com-
munication apparatus, and then determining whether a
radio communication status between the main controller
and the radio communication apparatus is abnormal
depending on whether the main controller receives the
reply from the controller of the radio communication
apparatus; and

second diagnostic means for executing a second diagnostic
process in which the main controller transmits a radio
communication run command to the controller of the
radio communication apparatus for communicating
with the RF tag, and then determines whether a radio
communication status between the radio communica-
tion apparatus and the RF tag is abnormal depending on
[whether the main controller receives a reply from the
RF tag] a reply received from the controller of the radio
communication apparatus about the RF tag.

2. The electronic apparatus according to claim 1, further
comprising an operation section for inputting a diagnostic run
command in accordance with an operation by an operator;

wherein the first diagnostic means and the second diagnos-
tic means operate in response to the diagnostic run com-
mand.

3. The electronic apparatus according to claim 1, further
comprising a data communication section for executing data
communication with an external apparatus,

wherein the first diagnostic means and the second diagnos-
tic means operate in response to a diagnostic run com-
mand from the external apparatus.

4. The electronic apparatus according to claim 1, further
comprising a display which displays diagnostic results
obtained by the first and second diagnostic means.

5. An electronic apparatus, comprising:

a radio communication apparatus including a radio com-

munication section for executing radio communication
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with an RF tag, and a controller for controlling the radio
communication section; and

a main controller which is capable of communication with

the controller and which controls the radio communica-
tion apparatus, the main controller including a CPU
that is programmed to carry out the steps of:
executing a first diagnostic process in which the main con-
troller transmits a command to the controller of the
radio communication apparatus requesting a veply from
the controller of the radio communication apparatus,
and then determining whether a radio communication
status between the main controller and the radio com-
munication apparatus is abnormal depending on
whether the main controller receives the reply from the
controller of the radio communication apparatus; and

executing a second diagnostic process in which the main
controller transmits a radio communication run com-
mand to the controller of the radio communication
apparatus for communicating with the REF tag, and then
determines whether a radio communication status
between the radio communication apparatus and the RF
tag is abnormal depending on a reply received from the
controller of the radio communication apparatus about
the RE tag.

6. The electronic apparatus according to claim 5, further
comprising an operation section through which a diagnostic
run command in accordance with an operation by an opera-
tor is input;

wherein the CPU executes the first diagnostic process and

the second diagnostic process in vesponse to the diag-
nostic run command.
7. The electronic apparatus according to claim 5, further
comprising a data communication section for executing data
communication with an external apparatus, wherein the CPU
executes the first diagnostic process and the second diagnos-
tic process in response to a diagnostic run command from the
external apparatus.
8. The electronic apparatus according to claim 5, further
comprising a display which displays diagnostic results
obtained as a result of executing the first diagnostic process
and the second diagnostic process.
9. A method of diagnosing an electronic apparatus having
a radio communication apparatus including a radio commu-
nication section for executing radio communication with an
RF tag and a controller for controlling the radio communi-
cation section, and a main controller which is capable of
communication with the controller and which controls the
radio communication apparatus, said method comprising:
executing a first diagnostic process in which the main con-
troller transmits a command to the controller of the
radio communication apparatus requesting a veply from
the controller of the radio communication apparatus,
and then determining whether a radio communication
status between the main controller and the radio com-
munication apparatus is abnormal depending on
whether the main controller receives the reply from the
controller of the radio communication apparatus; and

executing a second diagnostic process in which the main
controller transmits a radio communication run com-
mand to the controller of the radio communication
apparatus for communicating with the REF tag, and then
determines whether a radio communication status
between the radio communication apparatus and the RF
tag is abnormal depending on a reply received from the
controller of the radio communication apparatus about
the RE tag.
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10. The method according to claim 9, further comprising:

receiving an input of a diagnostic run command in accor-
dance with an operation by an operator;

wherein the first diagnostic process and the second diag-
nostic process are executed in response to the diagnostic
run command.

11. The method according to claim 9, further comprising:

executing data communication with an external apparatus,
wherein the first diagnostic process and the second diag-
nostic process are executed in response to a diagnostic
run command from the external apparatus.

12. The method according to claim 9, further comprising:

displaying diagnostic results obtained as a result of execut-
ing the first diagnostic process and the second diagnos-
tic process.

13. A printer, comprising:

a thermal head and a platen between which a recording
medium is fed for printing; and

an electronic apparatus having a radio communication
apparatus including a radio communication section _for
executing radio communication with an RF tag and a
controller for controlling the radio communication sec-
tion, and a main controller which is capable of commu-
nication with the controller and which controls the radio
communication apparatus,

wherein the main controller includes a CPU that is pro-
grammed to carry out the steps of:

executing a first diagnostic process in which the main con-
troller transmits a command to the controller of the
radio communication apparatus requesting a veply from
the controller of the radio communication apparatus,
and then determining whether a radio communication
status between the main controller and the radio com-
munication apparatus is abnormal depending on
whether the main controller receives the reply from the
controller of the radio communication apparatus; and

executing a second diagnostic process in which the main
controller transmits a radio communication run com-
mand to the controller of the radio communication
apparatus for communicating with the RF tag, and then
determines whether a radio communication status
between the radio communication apparatus and the RF
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tag is abnormal depending on a reply received from the
controller of the radio communication apparatus about
the RE tag.

14. The printer according to claim 13, further comprising
an operation section through which a diagnostic run com-
mand in accordance with an operation by an operator is
input;

wherein the CPU executes the first diagnostic process and

the second diagnostic process in vesponse to the diag-
nostic run command.

15. The printer according to claim 13, further comprising
a data communication section for executing data communi-
cation with an external apparatus, wherein the CPU executes
the first diagnostic process and the second diagnostic process
in response to a diagnostic run command from the external
apparatus.

16. The printer according to claim 13, further comprising
a display which displays diagnostic vesults obtained as a
result of executing the first diagnostic process and the second
diagnostic process.

17. A method of diagnosing a printer including a radio
communication section for executing radio communication
with an RF tag, a printing section, and a main controller that
controls the radio communication section and the printing
section, said method comprising:

transmitting a first command from the main controller to

the radio communication section;

determining whether a radio communication status

between the main controller and the radio communica-
tion section is abnormal depending on whether the main
controller receives a reply to the first command from the
radio communication section;

transmitting a second command from the main controller

to the radio communication section, the second com-
mand instructing the radio communication section to
communicate with an RF tag; and

determining whether a radio communication status

between the radio communication section and the RF
tag is abnormal depending on whether the radio com-
munication section receives a reply from the RF tag.



