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(57) ABSTRACT 

A tabletop type optical information reader has a projection 
unit, a trigger unit, a decode unit, a data processing unit, a 
memory unit, and a switch unit. The projection unit projects 
light to a read object. The trigger unit instructs the projection 
unit for projecting light. The decode unit receives re?ected 
light from the read object and decodes information con 
tained in the read object. The data processing unit processes 
the decoded data provided by the decode unit. The memory 
unit stores at least one function that can be set in the optical 
information reader. The sWitch unit calls the function to be 
set. 
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OPTICAL INFORMATION READER AND 
OPTICAL INFORMATION READING METHOD 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to an optical infor 
mation reader and an optical information reading method. 
For example, the present invention is used for a tabletop type 
or hand-held type bar code reader comprising a sWitch to 
Which any of a plurality of functions can be assigned. 

[0003] 2. Description of the Related Art 

[0004] NoWadays, a bar code is used in application of 
identify a commodity code, etc. The bar code comprises 
contiguous lines different in Width so that it can represent 
alphanumerics by bar and blank portions. The bar code, for 
eXample, represents a universal product code. To read such 
a bar code, a bar code scanning device is used as an optical 
information reader. The bar code scanning device generally 
is called a bar code reader, a bar code scanner, etc. 

[0005] The bar code scanning device generally comprises 
a con?guration as shoWn in FIG. 6. The bar code scanning 
device shoWn in FIG. 6 comprises a bar code read section 
1 and a signal processing circuit 2. The bar code scanning 
device scans a bar code label 3 With a bar code printed 
through the bar code read section 1, detects re?ected light, 
and reads information of the bar code by the signal process 
ing circuit 2. 

[0006] In FIG. 6, a laser projection circuit 4 projects light 
such as laser light to a galvanometer mirror 5 and re?ected 
light on the galvanometer mirror 5 is scanned over the bar 
code. The bar and blank (monochrome) portions making up 
the bar code differ in re?ectivity. The blank portion provides 
a large re?ected light amount. The bar portion provides a 
small re?ected light amount. The re?ected lights are gath 
ered on a light gathering mirror 6 through the galvanometer 
mirror 5. The gathered re?ected lights are taken out as an 
analog signal in time series through a band-pass ?lter 7 and 
a photodiode serving as a light reception element 8. The 
analog signal is sent to the signal processing circuit 2. 

[0007] The signal processing circuit 2 has a light reception 
circuit 9, an AC coupling circuit 14, an ampli?cation circuit 
10, a ?lter circuit 11, a binariZation circuit 12, and a decode 
circuit 13. The light reception circuit 9 receives a signal from 
the bar code read section 1. The AC coupling circuit 14 
alloWs the AC component of output of the light reception 
circuit 9 to pass through. The ampli?cation circuit 10 
ampli?es the output signal of the AC component provided 
by the AC coupling circuit 14. The ?lter circuit 11 ?lters the 
ampli?ed signal. The binariZation circuit 12 binaries the 
?ltered signal. The decode circuit 13 decodes the informa 
tion recorded on the bar code. The decode circuit 13 gen 
erally is implemented as a CPU, etc. The digital signal 
binariZed by the binariZation circuit 12 is sent to the CPU, 
Which then decodes the signal by a program according to an 
algorism. 
[0008] The bar code readers generally can be classi?ed 
into ?Xed-type, handy terminal type, and tabletop type 
according to the shape of the bar code reader. 

Fixed-type Bar Code Reader 

[0009] The ?Xed-type bar code reader is used With a 
factory production line, in a machine, etc. It is disposed on 
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a side of a conveyor, a Wall, or the like for use so that the 
read area of the bar code reader is aimed at a bar code put 
on a transported object on the production line. The bar code 
reader portion of this type has a function of decoding bar 
code information and transmitting the decoded data to a host 
computer. In other Words, processing for the decoded data 
generally is performed in the host computer and the bar code 
reader portion does not have such a function. 

Handy Terminal Type Bar Code Reader 

[0010] The handy terminal type bar code reader is used for 
commodity management, inspection, etc., in a Warehouse. It 
is assumed that the user carries the handy terminal type bar 
code reader and uses it in the ?eld. Thus, the handy terminal 
type is convenient for carrying and further the terminal itself 
comprises a processing function of a commodity manage 
ment program, etc., responsive to the use purpose. That is, 
unlike the ?Xed-type bar code reader, the handy terminal 
type bar code reader completes operation solely. 

Tabletop Type Bar Code Reader 

[0011] The tabletop type bar code reader is used for POS 
management, etc., at a checkout counter of a convenience 
store. The bar code reader of this type transmits the data to 
a host computer. Since the bar code reader is shaped like a 
gun, it is sometimes called a gun-type bar code reader. Like 
the handy terminal type bar code reader, the tabletop type 
bar code reader also has a compact shape easily handled by 
the user. The handy terminal type and tabletop type bar code 
readers differ in that the handy terminal type bar code reader 
completes operation solely; Whereas the tabletop type bar 
code reader operates in conjunction With the host computer. 
The read portion of the tabletop type bar code reader 
generally has only a function of decoding a bar code. That 
is, it can also be grasped as a handy terminal type bar code 
reader comprising the read portion of the ?Xed-type bar code 
reader 

[0012] The appearance of the tabletop type bar code reader 
is, for eXample, as shoWn in FIGS. 7A-C. The tabletop type 
bar code reader is provided With a trigger sWitch 17. 
Generally, a laser is projected While the trigger sWitch 17 is 
turned on. The user projects a laser to the target bar code 
label by operating the trigger sWitch 17 and re?ected light is 
read into the bar code reader. In addition to the trigger 
sWitch, the tabletop type bar code reader is sometimes 
provided With-a sWitch to Which a speci?c function is 
assigned. 
[0013] HoWever, the tabletop type bar code reader in the 
related art has a sWitch to Which a speci?c function is 
previously assigned, and the user cannot assign any desired 
function to the sWitch. For eXample, the tabletop type bar 
code reader shoWn in FIGS. 7A-C is provided With sWitches 
in addition to the trigger sWitch 17, but predetermined 
functions are previously ?Xed to the sWitches and cannot be 
changed to any desired function by the user. 

[0014] On the other hand, in recent years, because of an 
increase in demand for bar codes, making a bar code reader 
multi-function has also been required. In response to this, 
various functions are added to the bar code reader, but the 
operation of each function becomes complicated and usabil 
ity is impaired. If the user needs to execute a plurality of 
steps to call a function, he or she interrupts the Work and 
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needs to check the procedure on the manual or keep the 
procedure in mind; this is a cumbersome task. To facilitate 
calling a function, a plurality of sWitches can be provided in 
a one-to-one correspondence With the functions; hoWever, in 
doing so, the number of the sWitches is increased, resulting 
in a rise in manufacturing costs. Further, as the number of 
the sWitches is increased, the user confuses the sWitches and 
may operate the sWitches erroneously, the operability being 
Worsened. If the bar code reader is made multifunctional, 
only some of the functions Which are required for each user 
can be assigned to the sWitches; hoWever, the frequently 
used functions or the functions to be easily called are 
limited. 

[0015] Essentially, the required functions vary depending 
on the use state of the bar code reader and the use mode of 
the user. The manufacturer of the bar code reader previously 
assigns the seemingly frequently used functions to sWitches, 
but it is impossible to estimate diverse use modes and 
completely cover the use modes. If it is made possible for the 
user to specify and change function assignments to the 
sWitches as desired, an ease-of-use environment as setting 
responsive to the use mode can be provided for the user. 

SUMMARY OF THE INVENTION 

[0016] The invention has been developed to meet such 
needs of the user. It is a main object of the invention to 
provide an optical information reader comprising a sWitch to 
Which the user can assign any desired function and an optical 
information reading method. 

[0017] In order to accomplish the object above, the fol 
loWing means are adopted. According to the present inven 
tion, there is provided an optical information reader of a 
tabletop type. The optical information reader comprises a 
projection unit for projecting light to a read object, a trigger 
unit for instructing the projection unit for projecting light, a 
decode unit for receiving re?ected light from the read object 
and decoding information contained in the read object, a 
memory unit for storing at least one preset function that can 
be set in the optical information reader, a sWitch unit for 
calling the function to be set from the memory unit, and a 
data processing unit for performing processing correspond 
ing to the function to be set called by the sWitch unit. The 
data processing unit may process the decoded data provided 
by the decode unit on the basis of the processing corre 
sponding to the function to be set. 

[0018] The optical information reader can be provided 
With at least one sWitch for calling the function that can be 
executed by the optical information reader as the sWitch unit 
aside from a trigger sWitch for operating the trigger unit, etc. 
The function assigned to the sWitch can be changed as 
desired by the user. Stored function setting can be changed 
to any desired setting by reading a setting read object, for 
example. 

[0019] In the optical information reader, it is preferable 
that the stored function in the memory unit is at least one 
operation mode for determining an operation state of the 
optical information reader. 

[0020] In the optical information reader, a plurality of 
operation modes are preset and one of them can be called 
Whenever necessary. 

[0021] Further, in the optical information reader, it is 
preferable that each of the operation modes as the functions 
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can be set are selectable operation functions in the memory 
unit and the selected operation function is executed by the 
sWitch unit. 

[0022] With the optical information reader, from among a 
plurality of operation functions, a different operation func 
tion can be assigned corresponding to each operation mode 
and the assigned operation function can be changed in 
response to the used operation mode. 

[0023] Moreover, in the optical information reader, it is 
also preferable that the sWitch unit can distinguish the 
execution of the set operation function from transition of 
said operation mode. 

[0024] For example, operation mode transition and opera 
tion function execution can be distinguished from each other 
in response to the ON time of the sWitch unit. 

[0025] Further, to achieve the object of the present inven 
tion, there is provided an optical information reading 
method using an optical information reader. The optical 
information reading method comprises selecting at least one 
function that can be set in the optical information reader and 
storing the selected function in a memory unit, projecting 
light to a read object from a projection unit in response to an 
instruction of a trigger unit, receiving re?ected light from the 
read object and decoding information contained in the read 
object, calling the function to be set from the memory unit 
by a sWitch unit, and performing processing corresponding 
to the function to be set called by the sWitch unit. The 
decoded data is processed on the basis of the processing 
corresponding to the function to be set. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0026] FIG. 1 is a block diagram to shoW the con?gura 
tion of a tabletop type bar code scanning device according 
to an embodiment of the invention; 

[0027] FIG. 2 is a ?oWchart to shoW hoW functions are 
sWitched depending on the time of pressing a function 
sWitch in the bar code scanning device in FIG. 1; 

[0028] FIG. 3 is a ?oWchart continued from the ?oWchart 
in FIG. 2; 

[0029] FIG. 4 is a ?oWchart continued from the ?oWchart 
in FIG. 2; 

[0030] FIG. 5 is a ?oWchart continued from the ?oWchart 
in FIG. 4; 

[0031] FIG. 6 is a block diagram to shoW the con?gura 
tion of a bar code scanning device; 

[0032] FIGS. 7A-C are schematic draWings to shoW the 
appearance of a gun-type tabletop type and/or hand-held 
type bar code reader; 

[0033] FIG. 8 is a schematic diagram to shoW one pre 
ferred memory unit shoWn in FIG. 1; and 

[0034] FIG. 9 is a comparison table to shoW selectable 
operation functions relationship With each of all operation 
modes. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0035] Referring noW to the accompanying draWings, 
there are shoWn preferred embodiments of the invention. 
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However, the embodiments described later exemplify opti 
cal information readers for embodying the technical thought 
of the invention and the invention is not limited to the optical 
information readers described later. The members as de?ned 
in claims are not limited to the members of the embodi 
ments. The siZe of each member, the positioning relation 
ship, and the like shoWn on the accompanying draWings may 
be exaggerated for purposes of illustration. 

[0036] In the folloWing embodiments, an example of 
applying to a bar code scanning device Will be discussed as 
an example of embodying an optical information reader of 
the invention. HoWever, the embodiments of the invention 
are not limited to bar code scanning devices. For example, 
the embodiments can also be used for an OCR (Optical 
Character Reader), etc., for recogniZing tWo-dimensional 
code and text. The term “barcode” in this speci?cation is 
used to mean not only a one-dimensional bar code, but also 
a tWo-dimensional code (data symbol). 

[0037] FIG. 1 is a block diagram to shoW a con?guration 
example of a tabletop type bar code scanning device accord 
ing to the present invention. The bar code scanning device 
main unit shoWn in FIG. 1 comprises a bar code read section 
land a data processing unit 15. The bar code read section 1 
comprises a light projection unit 16, a light reception unit 29, 
an ampli?cation unit 30, a ?lter unit 31, and a binariZation 
unit 32. The light projection unit 16 projects light to a bar 
code label 3 to be read. The light reception unit 29 receives 
re?ected light from the bar code label. The ampli?cation unit 
30 ampli?es an electric signal provided by the light recep 
tion unit 29. The ?lter unit 31 cuts an unnecessary signal 
such as high-frequency noise from the ampli?ed signal 
provided by the ampli?cation unit 30. The binariZation unit 
32 converts (binariZes) the analog signal provided from the 
?lter unit 31 into a digital signal. The data processing unit 15 
performs necessary processing for the digital signal output 
from the binariZation unit 32. The date processing unit 15 
performs, for example, decoding the binariZed data, pro 
cessing corresponding to the desired function preset by the 
user as described beloW, etc. 

[0038] The bar code scanning device main unit is con 
nected to a host computer in a state in Which data commu 
nications With the host computer can be conducted. The bar 
code scanning device transmits the decoded data to the host 
computer. The data communications may be one-Way com 
munications of transmitting data from the bar code scanning 
device main unit to the host computer. HoWever, as tWo-Way 
communications, setting change and operation instructions 
may also be transmitted from the host computer to the bar 
code scanning device main unit. The host computer com 
prises a host data processing unit 41, a data retention unit 42, 
and a data display unit 43. The host data processing unit 41 
receives data from the bar code scanning device main unit 
and conducts data communications With the bar code scan 
ning device main unit as required. The data retention unit 42 
retains the processed data. The data display unit 43 displays 
the data on the outside. 

[0039] The bar code scanning device main unit further 
comprises a memory unit 33 connected to the data process 
ing unit 15 and a sWitch unit 34. The memory unit 33 causes 
the data processing unit 15 to perform various types of 
processing. The memory unit 33 stores several functions that 
the user desires the bar code scanning device main unit to 
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execute or several processing required for providing the 
functions. The functions or the processing are sWitched by 
the sWitch unit 34. Each of the above-mentioned functions 
is each of operation modes described the beloW according 
With FIG. 9. The user presets any desired function in the bar 
code scanning device main unit. Further, each of operational 
functions is set to each of the operation modes. The function 
or the necessary processing corresponding to the function 
preset by the user is retained in the memory unit 33. In the 
example in FIG. 1, the setup operation modes by the user are 
retained in a unit A, a unit B, and a unit C. As the user 
operates a function sWitch 25 (shoWn in FIG. 7), the sWitch 
unit 34 is sWitched for sending a command stored in the 
memory unit 33 to the data processing unit 15. The neces 
sary processing is executed in response to the command and 
the setup function is provided. Further, an operation function 
Will be described the beloW, Which is provided correspond 
ing to each of the operation modes. In case shoWn in FIG. 
1, the unit A, unit B and unit C store the selected operation 
modes respectively. The user selects desired three operation 
modes from all of the operation modes and each of the 
selected three operation modes is provided to the unit A, unit 
B and unit C respectively by the selecting. Further, each of 
the selected modes stored in the unit A, unit B and unit C is 
provided each of desired operation functions. Thus, the 
desired operation functions is stored into the memory unit 33 
With linkage With the selected operation modes. The opera 
tion mode stored into the memory unit 33 is sWitched to the 
other mode by the sWitch unit 34. Further, the sWitch unit 34 
also has other function to read out the selected operation 
function corresponding to the selected operation mode. 
Thus, the sWitch unit 34 has tWo kinds roles as sWitching 
from one operation mode to the other operation mode and 
executing the selected operation function corresponding to 
the selected operation mode. Besides the trigger sWitch 17, 
to provide the sWitch unit 34 can be easily read out the user 
desired operation mode and operation function to be set up 
into each of the unit A, unit B and unit C from all of 
operation modes and operation functions stored into the 
memory unit 33. Further, since tWo or more operations 
modes are set up and each set up mode has desired operation 
function, the user can use the bar code scanning device main 
unit With the desired operation mode and operation function. 

[0040] In the embodiment, the processing is performed for 
the binariZed data provided by the binariZation unit 32. In 
the invention, hoWever, the speci?ed function can also 
contain processing for data before being binariZed or 
decoded. The invention can also be applied to processing for 
a digitiZed signal, processing in the process of being digi 
tiZed, or processing at the preceding stage of being digitiZed. 

[0041] The ?gure is a schematic draWing and various 
types of processing, instructions, and functions need not 
necessarily be sWitched by hardWare for connection. They 
may be provided by softWare processing in memory. For 
example, the memory unit 33 may retain user-speci?ed 
functions or processing for providing each of the functions 
as a operation table and a operation mode corresponding to 
a necessary function may be called into the unit A, unit B 
and unit C in response to setting. 

[0042] For example, the memory unit 33 comprises ROM 
or E-PROM or the like. The memory unit 33 memoriZes 
each operation mode With reference table to decide Which 
operation mode has the relationship to each of the unit A, 
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unit B and unit C. As the other function of the memory unit 
33, the memory unit 33 can memorize the contents of the 
operation modes or the processing contents to execute the 
operation modes. Further, it is also preferred that the 
memory unit 33 has a memory part storing the operation 
modes and another memory part storing the operation func 
tions corresponding to the operation modes separately. The 
memory unit 33 is shoWn in FIG. 8. In an example shoWn 
in FIG. 8, each of the unit A, unit B and unit C retains the 
selected operation mode or refers based on a table 44 and 
further each selected operation mode has several selectable 
operation functions. The table 44 comprises a memory 
element like ROM to store the selectable operation modes 
and the selectable operation functions corresponding to the 
selectable operation mode. An example of combination 
betWeen each operation mode and operation function is 
shoWn in FIG. 9. The above mentioned combination 
betWeen the operation modes and functions is memoriZed 
into the table 44. Each of the unit A, unit B and unit C is 
setup each of the selected operation modes With referring to 
the table 44 and further each selected operation mode is 
provided the selected operation function. Since the unit A, 
unit B and unit C comprises a memory element like 
EZPROM, the unit A, unit B and unit C retain a position or 
address storing the selected function, in other Words, the 
selected operation mode. When the selected modes is carried 
out by using the sWitch unit 34, the selected unit A, unit B 
or unit C refers to the table 44 and the selected operation 
mode corresponding to the selected unit is read out by the 
sWitching the sWitch unit 34. Since each of the selected 
operation modes has the selected operation function by the 
user or a standard operation function if the user does not 
select the speci?ed operation function, the operation func 
tion is carried out corresponding to the selected operation 
mode. Thus, as solid arroW line shoWn in FIG. 8, the 
operation mode setup the selected unit A, B or C and the 
selected operation function corresponding to the selected 
operation mode are carried out. On the other hand, When the 
sWitching of the operation modes is carried out by the 
function sWitch, the selected unit is changed to unit A, B and 
C in turn and the selected operation mode corresponding to 
the selected unit is carried out. 

[0043] In case shoWn in FIG. 8, the unit A retains an 
operation mode A, the unit B retains an operation mode B 
and the unit C retains an operation mode C. HoWever, the 
combination betWeen the unit and operation mode as 
described to the above are not limited to the other type of 
combination betWeen the unit and operation mode. Further, 
it is also preferred that the number of the units is increased 
or decreased. In the above mentioned case, the sWitching of 
the units A, B and C is carried out in turn like toggle. 
HoWever, the sWitching turn can be done Without the restric 
tion as the other method. Furthermore, since each operation 
mode is independent, the operation functions corresponding 
to each operation mode can be overlap betWeen the select 
able operation modes. 

[0044] As shoWn in FIG. 9, as an example of the above 
mentioned system, the memory unit 33 of the bar code 
scanning device main unit memoriZes “Standard mode”, 
“Multiple label read mode (Multi-l)”, “Multiple label read 
mode (Multi-2)”, “Multiple label read mode (Multi-3)”, 
“Check mode (1:1 check)”, “Check mode (1:N check)”, 
“Autoscan mode” and “Test mode” as described to the beloW 
in a detail Which are desired and selectable several basic 
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reading functions corresponding to the bar code reading by 
the user. The desired and selectable several basic reading 
functions are several operation modes and test mode. 
Desired operation modes from the above all operation and 
test modes are selected by the user and the desired and 
selected modes are retained into the unit A, B and C 
respectively. There are several kinds of embodiments to be 
retained the operation modes to the unit. For example, one 
preferred embodiment is that prepared bar codes for select 
ing the operation modes, starting the setup of the operation 
modes and completing the setup of the operation modes are 
read out by the bar code scanning device. In detail, the bar 
codes corresponding to starting for setup the operation 
modes, the selected operation mode to be memoriZed into 
the unit A, the selected operation mode to be memoriZed into 
the unit B, the selected operation mode to be memoriZed into 
the unit C and completing for setup the operation modes in 
turn are read out by the bar code scanning device. On the 
other hand, the other preferred embodiment is that a pre 
pared softWare for setting the operation modes and installed 
into a computer like a personal computer is used by the user 
to select the operation modes for the units A, B and C. Then 
after the user selects the operation modes for the unit A, B 
and C, the selected information of the operation modes are 
sent from the computer to the bar code scanning device main 
unit to be setup the selected operation modes to the units A, 
B and C. Further, as shoWn in FIG. 9, the memory unit 33 
of the bar code scanning device main unit memoriZes 
“Resending the previous scan data”, “Sending a setup arbi 
trary character scanning”, “Registration and check sWitch 
ing”, “Interlock release”, “Calibration” and “Mode shift” as 
described to the beloW in a detail Which are desired and 
selectable several operation functions corresponding to the 
operation modes. Each of these operation functions can be 
operated corresponding to each of the operation modes 
except “Mode shift” function. Therefore, there are several 
kinds of the setup method of these operation functions. For 
example, one preferred embodiment is that the selectable 
operation functions corresponding the selected operation 
modes set up in the unit A, B and C can be selected “ON 
condition” or “OFF condition” on a display unit of the 
computer like a personal computer. On the other hand, the 
other preferred embodiment is that prepared bar codes for 
starting the setup of the operation functions, selecting “ON 
condition” or “OFF condition” of the operation functions 
and completing the setup of the operation functions are read 
out by the bar code scanning device in turn. Further, When 
the a part of operation functions is corresponding to several 
operation modes (for example, refer to “Standard mode”, 
“Multiple label read mode (Multi-2)” and “Multiple label 
read mode (Multi-3)” shoWn in FIG. 9) , it is prepared bar 
codes for setting the desired operation functions correspond 
ing to these operation modes having a common selectable 
operation functions and it is easy and simply to set up the 
desired operation functions corresponding to the operation 
modes having the common selectable operation functions 
except un-selectable operation functions by scanning the bar 
codes related to the selectable operation functions only. As 
it is descried to the above, there are several kinds of setup 
methods of the operation modes and functions. HoWever, 
there is a method except the above described method to 
setup the operation modes and functions can be useful to 
memoriZe the operation modes and functions in the present 
invention. 
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[0045] Abar code comprises an alternating pattern of bars 
of black, etc., Which is loW in re?ectivity and blank portions 
of White, etc., Which has no print and is high in re?ectivity 
for recording any desired information consisting of alpha 
numerics, etc. The bar code is used in a state in Which the 
bar code label 3 comprising the bar code printed on a seal, 
etc., is put on the object or in a state in Which the bar code 
is printed directly on the object. Alight beam of laser light, 
etc., is scanned over the bar code and re?ected light is 
detected by the light reception element of the light reception 
section, Whereby the bar and space Widths of the bar code are 
measured. Then the analog signal provided from the light 
reception section is decoded, Whereby the information 
encoded in the bar code is read. 

[0046] In the bar code scanning device main unit shoWn in 
FIG. 1, a signal read through the bar code read section 1 is 
binariZes and the binariZed signal is sent to the data pro 
cessing unit 15. The data processing unit 15 also serves as 
decode unit. The data processing unit 15 performs necessary 
processing, such as decoding binariZed data, etc., and sends 
the decoded data to the eXternal host computer. In the bar 
code read section 1, laser light projected from the projection 
unit 16 and re?ected on a bar code is gathered, only the light 
having a desired band is alloWed to pass through and is 
received on the light reception element. Then, a voltage 
signal responsive to the light reception amount is generated, 
and the voltage signal is binariZed by the binariZation unit 32 
to provide a binariZed signal. 

[0047] The light reception unit 29 receives re?ected light 
of laser light projected to and scanned over the bar code 
label 3 by the light projection unit 16. The received re?ected 
light has the light amount responsive to light and shade of 
the bar code label 3. The light reception unit 29 outputs a 
voltage signal responsive to the light reception amount. For 
eXample, in a light blank portion, a high voltage signal is 
provided and in a dark bar portion, a loW voltage signal is 
provided. Thus, the light reception unit 29 receives the 
scattered re?ected light of the laser light projected to and 
scanned over the bar code label 3 and converts the received 
light into a voltage signal of the magnitude responsive to the 
light reception amount for output. The voltage signal gen 
erally is feeble and thus is hard to decode. Thus, the voltage 
signal is usually ampli?ed to a binariZation-possible proper 
value by the ampli?cation unit 30. Based on the binariZed 
signal provided by the binariZation unit 32, the data pro 
cessing unit 15 decodes the bar code and outputs the result. 
The processing of binariZing, decoding, etc., can use the 
currently knoWn technology or technology developed in the 
future and therefore Will not be discussed in detail. 

[0048] FIGS. 7A-C shoWs the appearance of the main unit 
of a gun-type tabletop type or hand held bar code reader as 
a bar code scanning device. FIG. 7A is a plan vieW of the 
bar code reader. FIG. 7B is a side vieW of the bar code 
reader. TheFIG. 7C is a rear vieW of the bar code reader. The 
bar code reader shoWn in FIGS. 7A-C comprises a head 
section 21 and a handle 22 eXtended doWnWard. The head 
section 21 is provided on the front With a projection section 
23. The handle 22 is formed fully With pits and projections 
for the user to easily grasp the handle With one hand. A grip 
part 28 for preventing slip is disposed on the rear of the 
handle 22. To provide the slip prevention effect, preferably 
the grip part 28 is made of rubber and is formed on the 
surface With a plurality of projections. 

Dec. 12, 2002 

[0049] Atrigger sWitch 17 is provided in the vicinity of the 
boundary betWeen the handle 22 and the head section 21. 
The trigger sWitch 17 is placed at a position Where When the 
user takes hold of the handle 22, he or she can handle the 
trigger sWitch 17 With his or her fore?nger or middle ?nger. 
The user pulls the trigger sWitch 17 like a trigger, Whereby 
trigger unit is turned on and a trigger instruction is trans 
mitted to the projection unit 16. 

[0050] An LED display section 24 and a function sWitch 
25 are placed on the top of the head section 21. The function 
sWitch 25 is placed at a position Where When the user takes 
hold of the handle 22, he or she can handle the function 
sWitch 25 With his or her thumb. The function sWitch 25 is 
a pushbutton and can be turned on as the user presses the 
pushbutton from above With his or her thumb. When the 
function sWitch 25 is pressed, the sWitch unit 34 is sWitched 
and the operation for providing a predetermined function is 
eXecuted. The function sWitch 25 may use a button that can 
be turned on/off like a toggle or canceled as the button is 
continuously pressed. The LED display section 24 is pro 
vided for the user to check the operation state of the bar code 
reader, and represents the operation state in a predetermined 
color, blinking, etc. For eXample, if the function sWitch 25 
is continuously turned on for a predetermined time, the color 
is changed. Further, an effect sound, a voice guide may be 
added for enhancing the visual effect. 

[0051] Since the invention is characteriZed by the fact that 
the bar code reader is provided With one or more function 
sWitches 25 to Which any of functions can be assigned by 
user, the bar code reader is not limited to the shape in the 
embodiment and the formerly used form or a form devel 
oped in the future can be used Whenever necessary. 

[0052] In the embodiment, the eXample in Which only one 
function sWitch 25 is provided as shoWn in FIGS. 7A-C is 
described, but the invention is not limited to the eXample, 
needless to say. For eXample, tWo or more function sWitches 
may be provided and the placement position is not limited to 
that in the embodiment. Various modes are possible in Which 
the function sWitch is placed in parallel With a position on 
the rear of the bar code reader Where the user handles the 
function sWitch With his or her thumb, or the function sWitch 
is placed on a side of the head section. The function sWitch 
may be placed in parallel doWnWard or upWard With the 
trigger sWitch so that a plurality of trigger-like sWitches are 
placed side by side, etc. 

[0053] To assign any desired function to the function 
sWitch 25 by the user, a setting bar code is read. Adedicated 
bar code label is provided for each function. The user selects 
the setting bar code corresponding to the desired function 
from dedicated bar code labels. The selected setting bar code 
is then read through the bar code reader, Whereby automati 
cally the setting is changed. When the setting is changed 
correctly, the LED display section 24 blinks in blue, etc., for 
notifying the user that the setting has been changed. This 
method has the advantage that the setting can be changed 
extremely easily. 

[0054] Alternatively, the bar code reader is connected to a 
computer through a serial interface such as RS-232C for 
placing them in a state in Which data communications can be 
conducted, and setting is made by softWare in the computer. 
In this case, bar code reader setting softWare needs to be 
previously built in the computer. The connection betWeen 
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the bar code reader and the computer, as shown in FIG. 3, 
can be done With a condition of scanning data Which can be 
received and sent betWeen these or separately the bar code 
reader can be connected to the computer. For example, the 
connection betWeen the bar code reader and the computer 
can be used by an exclusive line. 

[0055] Further, the connection interface betWeen the bar 
code reader and the computer is not limited to RS-232C, it 
can be useful a serial connection, parallel connection like 
RS-422, IEEE1394, USB, Serial ATA or a netWork connec 
tion and optical connection like a 10BASE-T and 100BASE 
TX. Furthermore, the connection is not limited to a cabled 
connection, it can be useful a radio Wave or infrared light 
like a Wireless LAN or bluetooth. In these methods, since it 
is not necessary for the bar code reader to provide any kind 
of physical hardWare like a section sWitch or dip sWitch for 
setting each operation mode and function, it can be provided 
a simple structure of the bar code reader With reduction of 
the number of sWitch and restriction of the manufacturing 
cost of the bra code reader and it can be also reduced a 
mechanical trouble related to inferior mechanical contacting 
and frictional Wear corresponding to mechanical movable 
points of the bar code reader. Especially, in case having a lot 
of selectable operation modes and functions, since it is not 
necessary to provide a lot of sWitches LEDs or LCDs as 
display portions for con?rming the setup operation mode, 
operation function, the bar code reader can has a simple and 
compact eXternal form With multiple functions including the 
operation modes and operation functions and the operation 
of the bar code reader can be simple. 

Function Assigned To Function SWitch 

[0056] Any of various functions can be assigned to the 
function sWitch 25 in response to the speci?cations and the 
use mode of the bar code reader to be used. The functions 
adopted in the embodiment Will be described later and 
sWitching each of the operation modes as the functions Will 
be discussed With a ?oWchart. In the embodiment, a plurality 
of operation modes are preset in the bar code reader and the 
operation modes are sWitched by operating the function 
sWitch 25 and any desired functions are assigned to each 
operation mode. In the embodiment, the user previously 
speci?es any desired three operation modes A, B, and C of 
the plurality of operation modes. For eXample, standard 
mode is speci?ed as the operation mode A, multiple label 
read mode is speci?ed as the operation mode B, and IN 
check mode is speci?ed as the operation mode C. 

[0057] In the embodiment, sWitching the operation mode 
and sWitching the operation function in each operation mode 
are conducted With the same function sWitch 25. Therefore, 
the mode transition and the operation function eXecution are 
distinguished from each other depending on the time of 
pressing the function sWitch 25. 

SWitching The Operation Mode 

[0058] The operation mode transition is set depending on 
the time of pressing the function sWitch 25. As shoWn in 
FIG. 2, if the pressing time is, for eXample, Within three 
seconds, the assigned operation function responsive to the 
current operation mode is eXecuted. 

[0059] If the pressing time of the function sWitch 25 
becomes three seconds or more, the operation mode transi 
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tion state is entered. For eXample, When the pressing time is 
three to four seconds, the transition is made to the operation 
mode A. When the pressing time is four to ?ve seconds, the 
transition is made to the operation mode B. When the 
pressing time is ?ve seconds or more, the transition is made 
to the operation mode C. The user can check on the LED 
display section 24 that the operation mode has been 
sWitched. For eXample, When the function sWitch 25 is 
pressed for three seconds, the LED display section 24 lights 
up in blue, enabling the user to check that the transition to 
the operation mode A has been made. LikeWise, the opera 
tion mode selected at each point in time can be checked in 
such a manner that When the function sWitch 25 is pressed 
for four seconds, the LED display section 24 lights up in 
yelloW and that When the function sWitch 25 is pressed for 
?ve seconds or more, the LED display section 24 lights up 
in red. Since they are taken as an eXample, the light color, 
the lighting manner, lighting, blinking, blinking time 
change, interval can be set arbitrarily. Alternatively, the 
transition time can be shortened or prolonged, needless to 
say. 

[0060] Alternatively, as another embodiment, the transi 
tion may be made from the current operation mode to the 
neXt operation mode like a toggle. If the function sWitch 25 
is pressed for three seconds or more, the operation mode 
transition state is entered and the operation mode is auto 
matically sWitched to the neXt one each time When one 
second has elapsed like Ato B to C to Ato B to C. . . When 
the operation mode is sWitched to any desired operation 
mode, if the user releases the function sWitch 25, the current 
sWitched operation mode, or the desired operation mode is 
selected. 

[0061] The operation modes Will be discussed generally. 

Standard Mode 

[0062] The standard mode is a mode of scanning over one 
bar code label as one trigger. Therefore, When each bar code 
is read out, the data corresponding to the read out bar code 
is output. 

Multiple Label Read Mode 

[0063] In contrast, the multiple label read mode is a mode 
of scanning over tWo or more bar code labels, in Which case 
multiple bar code labels are scanned and decoded as one 
trigger. Then, after the multiple bar code labels are scanned 
and decoded, the decoded data is output in a lump. The 
multiple bar code label read mode has a plurality of kinds. 
As a ?rst type (Multi-l) of the multiple bar code label read 
mode, When a plurality of bar code labels are scanned With 
“On condition” of the trigger sWitch, ?rst bar code is 
scanned and a header is added in front of the data corre 
sponding to the read ?rst bar code to be output. Then, after 
a second bar code is scanned, a separator character line is 
added in front of the data corresponding to the second bar 
code to be output. Finally, When the trigger sWitch is “OFF 
condition”, the bar code reader is output a terminal as a 
signal to be complete the scan. In the above method, a space 
betWeen the data and the neXt data become longer. HoWever, 
it can be output the multiple bar code label as a series of data 
at the same time. Further, in case of a second type (Multi-2) 
of the multiple bar code label read mode, it can be scanned 
a plurality of bar code labels under “On condition” of the 
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trigger switch and be output the decoded data. A different 
point of the second type (Multi-2) from the ?rst type 
(Multi-l) is that the second type does not output immedi 
ately and stores at once after the scanning of a plurality of 
the bar code labels. The number of stored data is predeter 
mined and When the stored number of the data becomes the 
predetermined number or the trigger sWitch is “OFF condi 
tion” from “ON condition”, all of the stored data are output 
at the same time. Furthermore, in case of a third type 
(Multi-3) of the multiple bar code label read mode, it can be 
scanned the predetermined kind of a bar code under “ON 
condition” of the trigger sWitch. When the trigger sWitch is 
“OFF condition” from “ON condition”, the scanned data is 
output at the same time With a predetermined data turn 
instead of the scanned data turn. The third type is useful for 
scanning a plurality of different types of bar codes. The 
kinds and digit number of bar codes read out by the bar code 
reader should be predetermined prior to scan. 

1:N Check Mode 

[0064] In the 1:N check mode, usually only the check 
operation is performed. Initially, the registration operation is 
performed for reading the data of the bar code label of the 
check source (that is, the bar code label to be checked) and 
storing the data as registered data. In the later scanning, 
Whether or not each read data piece is the same as the 
registered data is checked. The registered data can also be 
updated Whenever necessary as described later (registration/ 
check sWitch operation). In the check mode, only the check 
result of true or false is output and in addition, the three 
types of data of the registered data, the checked data, and the 
check result data can also be output at the same time 
depending on the use mode. This mode is useful that the 
scanned bar code label is the same to the registered data of 
the bar code label Whether or not to check the different 
product having the different bar code label as an alien 
substance in the product having the registered bar code label 
in the manufacturing line or the like. 

1:1 Check Mode 

[0065] In the 1:1 check mode, the check operation and the 
registration operation are repeated alternately. Initially, the 
registration operation is performed for reading the data of 
the bar code label of the check source and storing the data 
as registered data, and then the check operation is performed 
like those in the 1:N check mode. After such operations, the 
operation returns to the registration operation for updating 
the registered data. This means that the registered data of the 
check source is updated each time the check operation is 
performed. Therefore, the mode is useful to check With one 
to one that the scanned bar code label is the same to the 
registered bar code label Whether or not to compare a bar 
code label on a payment slip With a bar code label of the 
corresponding product. In the 1:1 check mode, the check 
operation and the registration operation are repeated alter 
nately in such a manner that the scanning at the odd’th time 
is the registration operation and the scanning at the even’th 
time is the check operation. HoWever, if erroneous registra 
tion or check is made, again the same operation can be 
repeated (registration/check sWitch operation) as described 
later. Further, In additional function to the above case 
comparing the all data betWeen the registered bar code label 
and the checked bar code label, there is another check 
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function to compared a speci?ed digit number of the regis 
tered bar code label With the same speci?ed digit number of 
the scanned bar code label only. In case of the restriction of 
the speci?ed digit number as the above described, the 
predetermined speci?ed digit number is setup to the regis 
tered bar code and the scanned bar code. 

Test Mode 

[0066] In the test mode, the bar code label quality and the 
read performance of the bar code reader main unit are tested. 
For eXample, the test is conducted in a such a manner that 
scanning is performed 100 times and the number of times the 
bar code has been read normally is measured. Thus, it can be 
con?rmed that the scanning operation of the bar code reader 
is stable Whether or not by checking the scanning success 
ratio. 

Interval Scan (Automatic Consecutive Read) Mode 

[0067] In normal scanning, the trigger sWitch 17 is oper 
ated for scanning. In the interval scan mode, hoWever, a 
beam is projected and consecutive scanning can be per 
formed at given time intervals Without handling the trigger 
sWitch 17. The interval scan mode is useful for consecu 
tively scanning a plurality of bar codes. 

Autoscan (Automatic Detection Read) Mode 

[0068] In the autoscan mode, if the user does not operate 
the trigger, When a sensor, etc., detects a bar code at the read 
position of the bar code reader, automatically scanning is 
performed. Since it is not necessary to operate the trigger 
sWitch and it is possible to use the bar code reader main unit 
With a stand to ?X on the predetermined position, it is not 
necessary for the user to hold the main unit. Further, since 
the laser beam for scanning the bar code label is Worked as 
a sensor for detecting the bar code label existence at a 
predetermined position, the scanning of the bar code label is 
started automatically corresponding to the detection of the 
bar code label at the predetermined position. 

Operation Function Assignment To Function SWitch 

[0069] In the described operation modes, the user can 
assign a separate operation function to each operation mode. 
A common operation function can also be assigned inde 
pendently of the operation mode. As the method of assigning 
any desired operation function to the function sWitch 25 of 
the bar code reader by the user, the method of scanning over 
the setting bar code as described above or the method of 
externally entering an instruction in the bar code reader 
through RS-232C, etc., is available. The operation functions 
to be assigned are, for eXample, as folloWs: Further, each of 
the operation functions described hereinafter is an additional 
function to improve the bar code reader function at each 
mode. 

[0070] 1. Operation mode transition 

[0071] As the function sWitch 25 is pressed, the operation 
mode is sWitched. In this case, the function sWitch 25 
functions only as an operation mode changeover sWitch 
independently of the pressing time of the function sWitch 25. 
When this operation mode sWitching is carried out, the 
function sWitch 25 is operated as the operation mode selec 
tion sWitch to select the desired operation mode from among 
the registered operation modes in the memory unit 33. 
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[0072] 2. Trigger switch 

[0073] In addition to the original trigger switch 17, the 
same function as the trigger sWitch 17 can also be assigned 
to the function sWitch 25. In this case, it is made possible to 
operate the trigger from either the trigger sWitch 17 or the 
function sWitch 25. As another embodiment, the original 
trigger sWitch 17 can also be made to function as a function 
sWitch to Which a function can be assigned. In this case, as 
a rule, any one of the tWo or more function sWitches is 
provided With the function of the trigger sWitch. For 
example, in FIGS. 7A-C, the function sWitch 25 is used as 
the trigger sWitch and another function is assigned to the 
trigger sWitch 17 so that the operation functions of the 
sWitches can be replaced for use. 

[0074] 3. Data transmission start trigger 

[0075] Usually, When the bar code reader reads data, 
automatically the read data is transmitted. HoWever, Trans 
mitting the data can also be prevented until an instruction to 
transmit data is given. In this case, the data is not transmitted 
until a data transmission start trigger is entered. Thus, When 
the function sWitch 25 is operated and a data transmission 
start trigger is entered, the data is transmitted. In other 
Words, the read data is not transmitted unless the function 
sWitch 25 is pressed. This operation function can be used to 
check data, select data to be not transmitted, etc. For 
eXample, if data to be not transmitted is scanned by mistake, 
desired data is again read and then the function sWitch 25 is 
pressed for transmitting the data. 

[0076] 4. Resending the previous scan data 

[0077] This function is to resend the same data as the 
previously read scan data. It is a convenient function for the 
case Where it is necessary to scan over the same type of 
commodity more than once. For eXample, if more than one 
commodities of the same type are purchased in a conve 
nience store, etc., the function sWitch 25 may be pressed as 
many times as the number of the commodities Without 
repeating scanning. In the present embodiment, as shoWn in 
FIG. 9, this function;“Resending the previous scan data” 
can be selectable operation function, When the user selects 
and memoriZes either “Standard mode”, “Multiple label read 
mode(Multi-2)” or “Multiple label read mode (Multi-3)”. 

[0078] 5. Sending a setup arbitrary character string 

[0079] This operation function is to transmit a predeter 
mined character string preset by the user. For eXample, often 
used commodity data is stored or presetting is made so as to 
perform predetermined operation When the host computer or 
application softWare receives a predetermined character 
string, and the operation function can be used as a start 
condition. The preset of the character string is carried out by 
the above described preset bar code or the computer con 
nected to the bar code reader. In this embodiment, as shoWn 
in FIG. 9, this function; “Sending a setup arbitrary character 
string” can be selectable operation function, When the user 
selects and memoriZes either “Standard mode”, “Multiple 
label read mode(Multi-2)” or “Multiple label read mode 
(Multi-3)”. Further, When the function key 25 is only one as 
shoWn in this embodiment and the user selects the operation 
function; “Resending the previous scan data” as the selected 
operation function to the function key 25, the user can not 
use this operation function; “Sending a setup arbitrary 
character string” at the same time. 
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[0080] 6. Registration and check sWitch in 1:N check 
mode 

[0081] This function is to sWitch betWeen the registration 
operation and the check operation in the 1:N check mode 
described above. As described above, in the 1:N check 
mode, basically only the check operation of the read data 
against the registered data is performed. HoWever, to update 
the registered data of the check source, the operation func 
tion can be used to make the transition to the registration 
operation. In this case, if the function sWitch 25 is pressed, 
the check operation is sWitched to the registration operation. 

[0082] 7. Registration and check sWitch in 1:1 check mode 

[0083] This function is to sWitch betWeen the registration 
operation and the check operation in the 1:1 check mode 
described above. As described above, in the 1: 1 check mode, 
the registered data of the check source and the read data 
change each time and thus the registration operation and the 
check operation are repeated alternately. HoWever, if the 
registration or check operation is erroneous or unnecessary 
data is scanned or the user does not Want to perform the 
registration or check operation on the neXt data, the user 
might Want to repeat the same operation once more. If the 
operation function is used in such a case, sWitching is not 
conducted betWeen the registration operation and the check 
operation and the same operation as the previous operation 
is repeated, so that desired scanning can be again performed. 
Since the function can be used to again register the regis 
tered data from the beginning, it can also be called regis 
tration/check operation temporary cancel function. The 
function differs from the function of registration and check 
sWitch in 1:N check mode described above in Which a return 
operation is made to after the check operation. 

[0084] 8. Interlock release function in 1:N check mode 

[0085] Usually, every read data is automatically transmit 
ted and the operation of read, transmission, etc., at the neXt 
stage is not interrupted. When an error of check NG, etc., 
occurs, the interlock function is to lock the operation for 
disabling the later operation of read, etc., until the lock is 
released. 

[0086] When interlock is not applied, if an error or trouble 
occurs in read, it does not interfere With the operation itself 
of the bar code reader and the operation is continued. Thus, 
if an error occurs, the user is not aWare of it or easily 
overlooks it. If interlock is applied, When anomaly occurs, 
immediately the trigger does not Work and thus user’s 
attention can alWays be called to the anomaly. On the other 
hand, at the interlock operation time, the interlock mode 
needs to be released to restart the operation. The operation 
function plays a role of a release key. If the function sWitch 
25 assigned the operation function is pressed, the interlock 
mode is released. 

[0087] 9. Interlock release function in 1:1 check mode 

[0088] The interlock release function When the interlock 
operation is performed in the 1:1 check mode is assigned in 
a similar manner to that described above. 

[0089] 10. SWitch to autoscan 

[0090] So-called hand-free operation mode of automati 
cally projecting light of a laser, etc., rather than the normal 
operation of operating the trigger sWitch 17 by the user 
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taking hold of the bar code reader includes autoscan of 
detecting a bar code and starting scanning, interval scan of 
repeating scanning at predetermined time intervals as 
described above, and the like. The sWitch to autoscan 
functions as a sWitch for turning on/off such autoscan 
operation. 

[0091] 11. Calibration trigger in autoscan mode 

[0092] This operation function is to measure the re?ected 
light amount in a state in Which no bar code exists and 
calibrate so as to make possible reading in the optimum 
state. In the autoscan mode, the read object is placed at the 
scan position of the bar code reader, Whereby the presence 
or absence of a bar code is detected by a sensor, etc., and 
scanning is started. Therefore, to check the presence of a 
read object, it is necessary to previously measure the 
re?ected light amount When no read object exists, namely, 
When only the background exists. The operation function is 
to execute calibration With the re?ected light amount on the 
background as the reference to calibrate the measurement 
reference value. When the function sWitch 25 setup to 
calibration trigger mode is pressed Without any bar code, the 
execution of the calibration (gain teaching) is informed by 
either sound by a buZZer or lighting of LED display. When 
the calibration is started, it is executed an sensitivity adjust 
ment by a detection of the background re?ection ratio. The 
adjusted sensitivity value is stored. In general, it becomes 
higher scanning ratio corresponding to larger difference of 
the sensitivity betWeen the scanned bar code label and the 
background. During the calibration, the LED display is 
light-on. When the calibration is completed, the buZZer 
makes sound and the LED display is light-off. 

[0093] 12. Setting bar code read trigger of bar code reader 

[0094] To change the function assignment to the function 
sWitch 25 or any other bar code reader setting, various 
means for externally inputting through RS-232C, etc., are 
available. The method of reading a dedicated setting bar 
code, thereby changing to any desired setting is easy and 
convenient. In this case, it is necessary to distinguish usual 
bar code read from setting bar code read of bar code reader. 
The operation function is a trigger to start the setting bar 
code read. To avoid trouble of changing setting if a general 
bar code and a setting bar code are the same, the usual scan 
mode and the setting bar code scan mode are sWitched 
explicitly. 

[0095] HoWever, it is also possible to automatically sWitch 
to the setting bar code scan mode if a setting bar code is read. 
In this case, the code type, the number of characters, etc., of 
a setting bar code is speci?ed for distinguishing the setting 
bar code from a general bar code. Further, for example, LED 
display, a voice guide, an effect sound, etc., informs the user 
that the usual scan mode has been sWitched to the setting bar 
code scan mode. 

Operation Functions That Can Be Set In Operation 
Modes 

[0096] The described operation functions are classi?ed 
into those that can be set in the operation modes, those 
effective only for a predetermined operation mode, and 
common operation functions set independently of the opera 
tion mode. In FIG. 9, it is described one preferred example 
of the correspondence betWeen the operation modes and the 
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operation functions. HoWever, the other examples of the 
correspondence betWeen the operation modes and the opera 
tion functions that can be assigned thereto are given beloW: 

[0097] The operation functions of operation mode transi 
tion, setting bar code read trigger of bar code reader, etc., can 
be assigned to the operation modes as common operation 
functions. 

[0098] The standard mode can be assigned the functions of 
data transmission start trigger, resending the previous scan 
data, sending a setup arbitrary character string, etc. In 
addition, it may be assigned the trigger function. 

[0099] The multiple label read mode can also be assigned 
the functions of data transmission start trigger, resending the 
previous scan data, sending a setup arbitrary character 
string, etc. In addition, it may be assigned the trigger 
function. 

[0100] The 1:N check mode can be assigned the functions 
of registration and check sWitch in 1:N check mode, inter 
lock release function in 1:N check mode, etc. In addition, it 
may be assigned the trigger function. 

[0101] The 1:1 check mode can be assigned the functions 
of registration and check sWitch in 1:1 check mode, interlock 
release function 1:1 check mode, etc. In addition, it may be 
assigned the trigger function. 

[0102] In the embodiment, the test mode is not assigned a 
particular function. It may be assigned the trigger function 
and/or the mode transition. 

[0103] The interval scan mode can be assigned the func 
tions of interval scan on/off sWitch, etc. 

[0104] The autoscan mode can be assigned the functions 
of autoscan on/off sWitch, calibration trigger in autoscan 
mode, etc. 

[0105] The operation functions are stored in the memory 
unit 33 With Which the bar code reader is provided as a table 
in response to the pressing time of the function sWitch 25, 
the operation mode, etc. The table is referenced in response 
to each operation mode for calling any desired operation 
function and the operation function is executed. 

[0106] Of course, the operation functions can be assigned 
arbitrarily and it is also possible to assign no operation 
function as speci?ed by the user. In this case, if the function 
sWitch 25 is operated, no operation is performed. On the 
other hand, it is also possible to assign a common operation 
function to some or all of the operation modes. Further, it is 
also possible to set only one or tWo operation modes or four 
or more operation modes and it is also possible to assign an 
operation function to the function sWitch 25 only in a 
speci?c operation mode. 

[0107] FIGS. 2 to 5 are ?oWcharts to shoW an operation 
?oW example When the function sWitch 25 is pressed. Here, 
it is assumed that the operation modes A, B, and C and the 
operation function assignment to the function sWitch 25 in 
response to each operation mode are set by the user accord 
ing to the embodiment described above. As shoWn in FIG. 
2, at S1, the pressing time of the function sWitch 25 is 
measured and the step to Which the process jumps is 
determined in response to the pressing time. If the pressing 
time exceeds ?ve seconds, the process goes to S6 through 
S2, S3, S4, S5 and the operation mode makes the transition 
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to the mode C. At S6 to S12, the transition is made to a 
predetermined operation mode in accordance With Which 
operation mode the mode C is set to. 

[0108] On the other hand, When the pressing time is 
betWeen four and ?ve seconds, S4 returns YES and the 
process jumps to S6‘. In this case, the operation mode makes 
the transition to the mode B and thus the contents of the 
mode B preset by the user are referenced in the memory unit 
33 in a similar manner to that described above and at S6‘ to 
S12‘, the transition is made to the corresponding operation 
mode. 

[0109] When the pressing time is betWeen three and four 
seconds, in FIG. 2, S3 returns YES and the process jumps 
to S4“ in FIG. 3. In the process, the operation mode makes 
the transition to the mode A and thus the contents of the 
mode Aset by the user are referenced in the memory unit 33 
in a similar manner to that described above and at S4“ to 
S10“, the transition is made to the corresponding operation 
mode. 

[0110] Further, When the pressing time of the function 
sWitch 25 is shorter than three seconds, no operation mode 
transition is made and the assigned operation function in 
response to the current operation mode is executed. In FIG. 
2, S2 returns YES and the process jumps to S13 in FIG. 4. 
At S13 to S19, the current operation mode is checked. At 
S20 to S37 shoWn in FIGS. 4 and 5, Which of the operation 
functions that can be set in response to each operation mode 
is selected is determined and the selected operation function 
is executed. 

[0111] In the ?oWcharts, Whether or not the correspon 
dence is applied is determined for all operation modes and 
operation functions. HoWever, only preset operation modes 
and the operation functions responsive to each operation 
mode may be programmed and the assigned operation 
function may be executed in response to the pressing time of 
the function sWitch 25. 

[0112] The optical information reader and the optical 
information reading method according to the present inven 
tion have the advantage that the desired operation function 
can be called by performing simple operation. That is Why 
the optical information reader and the optical information 
reading method comprise the sWitch unit for enabling the 
user to assign any desired operation function. Particularly, 
the user can call any desired preset function simply by 
pressing the function sWitch placed on the bar code reader 
main unit, so that the user can conveniently use the bar code 
reader ?tted for the use mode of the user. If the operation 
function assigned to the sWitch is ?xed as in the related art, 
the bar code reader can cover only a single use mode and 
cannot cover any other function if the operation function is 
required. The invention provides the environment in Which 
the user can assign the optimum operation function as 
desired in response to the use mode, thereby increasing the 
convenience of the user. 

What is claimed is: 
1. An optical information reader of a tabletop type com 

prising: 

a projection unit for projecting light to a read object; 

a trigger unit for instructing said projection unit for 
projecting light; 
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a decode unit for receiving re?ected light from the read 
object and decoding information contained in the read 
object; 

a memory unit for storing at least one preset function that 
can be set in said optical information reader; 

a sWitch unit for calling the function to be set; and 

a data processing unit for performing processing corre 
sponding to the function to be set called by said sWitch 
unit. 

2. The optical information reader as claimed in claim 1, 
Wherein said said date processing unit processes the decoded 
data provided by said decode unit on the basis of the 
processing corresponding to the function to be set. 

3. The optical information reader as claimed in claim 1, 
Wherein said memory unit stores at least one operation mode 
as a function for determining an operation state of said 
optical information reader. 

4. The optical information reader as claimed in claim 3, 
Wherein said operation mode is provided at least tWo in said 
memory unit and is selected to execute the selected one 
operation mode. 

5. The optical information reader as claimed in claim 3, 
Wherein each of said operation modes is able to select an 
operation function that is able to store in said memory unit. 

6. The optical information reader as claimed in claim 5, 
Wherein memory unit memoriZes selectable operation func 
tions corresponding to each of all operation modes and the 
said sWitch unit executes one of said selectable operation 
functions. 

7. The optical information reader as claimed in claim 6, 
Wherein said sWitch unit is able to distinguish betWeen said 
execution of said operation functions and said selection of 
operation modes. 

8. An optical information reading method using an optical 
information reader having a projection unit, a trigger unit, a 
memory unit and a sWitch unit, said comprising: 

selecting at least one function that can be set in the optical 
information reader and storing the selected function in 
the memory unit; 

projecting light to a read object from the projection unit 
in response to an instruction of the trigger unit; 

receiving re?ected light from the read object and decod 
ing information contained in the read object; 

calling said selected operation function from the memory 
unit by the sWitch unit; and 

performing processing corresponding to the function to be 
set called by the sWitch unit. 

9. The optical information reading method as claimed in 
claim 8, Wherein the processing corresponding to the func 
tion to be set is performed to the decoded data. 

10. The optical information reading method as claimed in 
claim 8, further comprising: 

storing at least one operation mode for determining an 
operation state of the optical information reader in the 
memory unit. 

11. The optical information reading method as claimed in 
claim 10, Wherein the functions are related to the operation 
modes and stored in the memory unit. 




