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Description

BACKGROUND OF THE INVENTION

1. FIELD OF THE INVENTION

[0001] The present invention relates to a printer device
that prints an image to a printing paper using a thermal
head formed with a plurality of heating resistors.

2. DESCRIPTION OF THE RELATED ART

[0002] A printer device for printing images and char-
acters to a printing medium includes a thermal-transfer
type of sublimating a coloring material of an ink layer
formed to one surface of an ink ribbon, and thermally
transferring the coloring material to the printing medium
so that color images and characters are printed. The
printer device of such a type is provided with a thermal
head formed with a plurality of heating resistors for use
to thermally transfer the coloring material of the ink ribbon
to a printing paper, and a platen disposed at a position
opposing the thermal head for supporting the ink ribbon
and the printing paper.
[0003] In such a printer device, the ink ribbon is put
together with the printing paper in such a manner that
the ink ribbon comes on the thermal head side, and the
printing paper comes on the platen side. The ink ribbon
and the printing paper are made to run between the ther-
mal head and the platen while being pressed against the
thermal head by the platen. At this time, in the printer
device, the ink ribbon running between the thermal head
and the platen is applied with the thermal energy from
the underside to the ink layer thereof. The thermal energy
is used to sublime the coloring material so that the color-
ing material is thermally transferred to the printing paper.
In such a manner, color images and characters are print-
ed.
[0004] For more details, refer to Patent Document 1
(JP-A-6-340136), and Patent Document 2 (JP-A-
9-187977). JP 2003 063 047 also describes a thermal
printer and a method for detecting the paper edge.

SUMMARY OF THE INVENTION

[0005] A printer device of previous type uses a CCD
(Charge-Coupled Device) line sensor or others for edge
position detection of a printing paper. This is aimed to go
through an image printing process in an adaptive manner
to the angle of an incoming printing paper.
[0006] It is thus desirable to achieve, in a printer device
that prints an image to a printing paper using a thermal
head formed with a plurality of heating resistors, being
aware of the fact that the heating resistors vary in resist-
ance value depending on the temperature, stable edge
position detection for the printing paper with no need for
a specifically-designed CCD line sensor or others.
[0007] These and other objects and specific advantag-

es of the present invention will become more apparent
from the following detailed description of an embodiment.
[0008] According to an embodiment of the present in-
vention, there is provided a printer device as defined in
appended claim 1.
[0009] In the embodiment of the invention, in a printer
device that prints an image to a printing paper using a
thermal head formed with a plurality of heating resistors,
being aware of the fact that the thermal resistance varies
depending on the temperature of heat-producing ele-
ments, the need for any other sensor is eliminated for
edge position detection of a printing paper. Moreover,
the edge position detection can be performed with more
stability by making, at intervals of predetermined number
of heat-producing elements, the heat-producing ele-
ments produce heat together with its adjacent elements
for measurement.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010]

FIG. 1 is a schematic diagram showing the overall
configuration of a printer device to which the inven-
tion is applied;
FIG. 2 is an external perspective view of the printer
device with a top plate closed;
FIG. 3 is another external perspective view of the
printer device with the top plate opened;
FIG. 4 is a cross sectional view of an ink ribbon;
FIG. 5 is a schematic diagram showing the internal
configuration of the printer device;
FIG. 6 is a perspective view of the printer device,
showing the relationship between a thermal head
and a ribbon guide;
FIG. 7 is an external perspective view of the thermal
head;
FIG. 8 is a perspective view of the thermal head,
showing the vertically-cut internal configuration;
FIG. 9 is a cross sectional view of a head section of
the thermal head;
FIG. 10 is a plan view of the head section;
FIG. 11 is a cross sectional view of a base layer of
the thermal head;
FIG. 12 is a perspective view of the thermal head;
FIG. 13 is a perspective view of a printing paper in
the printer device;
FIG. 14 is a schematic perspective view of an image-
printed printing paper showing the state that margin
portions are to be cut;
FIG. 15 is a perspective view showing the configu-
ration of detecting an aperture formed to the margin
portion of the printing paper;
FIG. 16 is a block diagram showing the electrical
configuration of the printer device;
FIG. 17 is a block diagram showing the configuration
of generating a control signal for variable control over
a power supply voltage in accordance with the op-
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eration characteristics of the printer device body in
the printer device for each of the printing colors using
the thermal head;
FIG. 18 is a circuit diagram showing an exemplary
configuration of a safety circuit provided in the printer
device body;
FIG. 19 is a flowchart showing the control operation
of a control section provided in the printer device
body;
FIG. 20 is a schematic circuit diagram showing the
configuration of implementing the protection capa-
bility of the control section provided in the printer
device body;
FIG. 21 is a circuit diagram showing an exemplary
circuit for implementing the protection capability;
FIG. 22 is a flowchart showing the control procedure
of a printing operation of a printing processing sec-
tion under the control of the control section provided
in the printer device body;
FIG. 23 is a characteristic diagram showing the re-
lationship, in terms of power input and resistance
value change rate, of heating resistors configuring
heat-producing portions of the thermal head in the
printer device;
FIG. 24 is a schematic diagram showing the state of
change observed in resistance values of the heat-
producing portions of the thermal head in the vicinity
of the edges of a printing paper in the printer device;
FIG. 25 is a schematic circuit diagram showing the
state of connection between the heating resistors
configuring the heat-producing portions of the ther-
mal head in the printer device and the control section;
FIG. 26 is a waveform diagram of the detected wave-
form of a driving power supply voltage to be applied
to the heat-producing portions in a process of edge
position detection mode, i.e., any heat-producing
bodies in the vicinity of end portions of a printing
paper are heated via a reference resistance by se-
quential energization one by one;
FIG. 27 is a diagram showing an energization meth-
od of making, to produce heat, the heat-producing
elements by sequential energization one by one;
FIG. 28 is a diagram showing an energization meth-
od of energizing a unit of three heat-producing ele-
ments all at once, and making, to produce heat, the
heat-producing elements on the unit basis with the
sequential shift of one element at a time;
FIG. 29 is a diagram showing an energization meth-
od of energizing a unit of three heat-producing ele-
ments all at once, and making, to produce heat, the
heat-producing elements on the unit basis with the
sequential shift of three elements at a time;
FIG. 30 is a diagram showing an energization meth-
od of energizing a unit of five heat-producing ele-
ments all at once, and making, to produce heat, the
heat-producing elements on the unit basis with the
sequential shift of five elements at a time;
FIG. 31 is a characteristic diagram showing the

measurement result of a detection voltage for the
element at the center in accordance with any change
observed in a resistance value thereof under various
energization times and methods;
FIG. 32 is a waveform diagram showing the method
of improving the detection sensitivity through reduc-
tion of a noise component caused by the variation
of the resistance values of heating resistors;
FIG. 33 is a waveform diagram of a detection voltage
when a printing paper is made to run in an edge
position detection mode;
FIG. 34 is a schematic diagram showing the edge
detection position in the edge position detection
mode;
FIG. 35 is a schematic diagram showing a method
of reducing the detection time by narrowing down a
detection range based on the first detection result in
the edge position detection mode, i.e., estimating
the edge position for the second and later detections
based on the paper width;
FIG. 36 is a schematic diagram showing another
method of reducing the detection time by performing
edge position detection with the energization method
of making, to produce heat, a unit of three elements
with the sequential shift of three elements at a time,
and then by performing edge position detection on
an element basis at the detected edge position;
FIG. 37 is a schematic diagram showing the method
of reducing the detection time by first heating a plu-
rality of elements through energization all at once,
and then detecting any change observed in the re-
sistance values;
FIG. 38 is a schematic diagram showing an example
of heating the elements in the first and second de-
tection areas through energization all at once; and
FIG. 39 is a schematic diagram showing another
method of reducing the detection time in the edge
position detection mode.

DETAILED DESCRIPTION OF THE INVENTION

[0011] In the below, an embodiment of the invention
is described in detail by referring to the accompanying
drawings. The following description is in all aspects illus-
trative and not restrictive, and it is understood that nu-
merous other modifications and variations can be arbi-
trarily devised without departing from the scope of the
invention.
[0012] The invention can be applied to a printer device
1 of such a configuration as shown in FIG. 1, for example.
[0013] This printer device 1 is attached with an ink rib-
bon cartridge 35, which carries therein an ink ribbon 3.
The printer device 1 includes a thermal head 2 formed
with a plurality of heating resistors, and a platen roller 5
that is disposed at the position opposing the thermal head
2. Between the thermal head 2 and the platen roller 5,
the ink ribbon 3 and a printing paper 4 are made to run
so that the ink ribbon 3 receives the thermal energy from
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the thermal head 2. In this manner, the coloring material
of the ink ribbon 3 is thermally transferred to the printing
paper so that the printing paper 4 is printed with images.
Such a printer device 1 of sublimation type is provided
with a printer device body 1100 being substantially rec-
tangular, and an external power supply device 1200. The
device body 1100 is attached with a printing paper tray
45 carrying thereon the printing paper 4 and the ink ribbon
cartridge 35, and transfers, for printing, the printing paper
4 from/to inside to/from outside. The external power sup-
ply device 1200 is externally connected to the device
body 1100 via a power supply cable 1210.
[0014] In the printer device 1, as shown in FIG. 2, an
aperture section 1108 is formed to a front surface 1103a
of the device body 1100 for attachment of the printing
paper tray 45, which carries thereon the printing paper
4. With the aperture section 1108 formed as such, the
printing paper 4 is inserted to and ejected from the device
body 1100 from the side of the front surface 1103a. As
shown in FIG. 3, the printer device 1 includes a top plate
1106 that is provided to be able to freely rotate in the
vertical direction, and configures an upper surface 1103b
of the device body 1100. When the top plate 1106 is
rotated upward, an ink ribbon cartridge holder 1107 is
rotated upward together with the top plate 1106, and
made to face the outside from the side of the front surface
1103a so that the ink ribbon cartridge 35 is inserted to
and removed from the side of the front surface 1103a.
[0015] The printer device 1 then receives image infor-
mation from any recording media attached to slots 1116A
and 1116B provided to the device body 1100 for use by
the recording media or any recording media varying in
type, e.g., digital still camera connected via USB, or oth-
ers. Based on the image information, the thermal head
2 applies the thermal energy to the ink ribbon 3, and the
printing paper 4 on the printing paper tray 45 is trans-
ferred. As such, any predetermined image is printed.
[0016] In the device body 1100, the top plate 1106 con-
figuring the upper surface 1103b is provided with an op-
eration panel 1104 for use of the printer device 1, and an
LCD panel 1105 for display of images for printing or oth-
ers. The top plate 1106 is attached with a top chassis,
and is configured to be able to rotate in the vertical di-
rection together with the ink ribbon cartridge 1107 con-
nected with the top chassis.
[0017] The device body 1100 is provided with, on the
front surface 1103a, the aperture section 1108, the slots
1116A and 1116B for use of recording media, and an
open button 1117. The aperture section 1108 is attached
with the printing paper tray 45 carrying thereon the print-
ing paper 4. The slots 1116A and 1116B are attached
with various types of recording media, and the open but-
ton 1117 is used to rotate upward the top plate 1106. The
aperture section 1108 is so configured as to be freely
opened or closed by a shutter 1108, and when the shutter
1108 is opened, the printing paper tray 45 is attached
thereto.
[0018] The printer device 1 is made ready for a printing

operation in the following manner. That is, the printer
paper tray 45 is attached from the aperture section 1108,
and the open button 1117 is operated so that the top
plate 1106 is rotated upward. In response thereto, the
ink ribbon cartridge 35 is attached to the ink ribbon car-
tridge holder 1107 being made to face the side of the
front surface 1103a, and the top plate 1106 is put back
to the side of the device body 1100. The printer device
1 is capable of various types of operations, e.g., selection
of images for printing, setting of paper size, setting of the
number of copies, or starting and stopping of a printing
process. Such operations are executed through opera-
tion of the operation panel 1104 with images displayed
on the LCD panel 1105, i.e., images recorded on a re-
cording medium, or images recorded on various types of
recording devices, e.g., memory device or digital still
camera, connected via USB or others.
[0019] Such a printer device 1 is so configured as to
allow the printing paper 4 to be inserted to and ejected
from the side of the front surface 1103a, and the ink ribbon
cartridge 35 to be inserted to and removed from the side
of the front surface 1103a. With such a configuration,
compared with a printer device in which an ink ribbon
cartridge is inserted to and removed from the side surface
of the device body, there is no more need to keep some
space on the side surface side of the device body for
insertion and removal of the ink ribbon cartridge 35. The
printer device 1 thus does not need that much space for
placement, thereby favorably increasing the users’ usa-
bility.
[0020] What is more, the users are allowed to face the
front of the device body 1100 to insert and remove the
ink ribbon cartridge 35 to/from the ink ribbon cartridge
holder 1107 formed on the side of the front surface 1103a
of the device body 1100, whereby the users find it easy
to go through the insertion/removal operation. Moreover,
compared with a printer device in which an ink ribbon
cartridge is inserted to and removed from the side surface
of a device body, the printer device 1 allows disposition
of a transfer mechanism for the printing paper 4, a running
mechanism for the ink ribbon 3, or others on the side
surface portion of the device body 1100. Also with the
printer device 1, the thermal head 2 can face the ink rib-
bon 3 simultaneously with the attachment of the ink rib-
bon cartridge 35.
[0021] The ink ribbon cartridge 35 for attachment to
the printer device 1 is configured by a supply spool 16,
a take-up spool 17, and a cartridge body. The supply
spool 16 is wound with the ink ribbon 3 formed with a
coloring material layer, which is to be transferred to the
printing paper 4. The take-up spool 17 is in charge of
taking up the ink ribbon 3. The cartridge body is provided
for housing therein the supply spool 16 wound with the
ink ribbon 3, and the take-up spool 17.
[0022] As shown in FIG. 4, the ink ribbon 3 is so con-
figured that a base material 3a is provided with, on one
surface, coloring material layers 3b, 3c, and 3d, and a
protection layer 3e. The base material 3a is a synthetic
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resin film such as polyester film or polyethylene film. The
coloring material layers 3b, 3c, and 3d are each formed
by a coloring material and a thermoplastic resin, and the
protection layer 3e is formed by the same thermoplastic
resin as that of the coloring material layers 3b, 3c, and
3d, for example. The coloring material is of various colors
forming an image, e.g., yellow (Y), magenta (M), and
cyan (C). The coloring material layers 3b, 3c, and 3d,
and the protection layer 3e are provided repeatedly in a
row in the longitudinal direction at regular intervals. As
such, the base material 3a includes a set of the coloring
material layers 3b, 3c, and 3d, and the protection layer
3e arranged in this order in the longitudinal direction. In
response to the thermal energy applied by the thermal
head 2 to suit image data to be printed, the coloring ma-
terial layers 3b, 3c, and 3d, and the protection layer 3e
are thermally transferred in a sequential manner to a re-
ception layer of the printing paper 4.
[0023] Such an ink ribbon 3 is provided for use to print
a piece of image using the coloring material layers 3b to
3d of yellow (Y), magenta (M), and cyan (C), and the
protection layer 3e. One end portion of the ink ribbon 3
is latched to the supply spool 16, and the other end portion
thereof is wound around the take-up spool 17. As a print-
ing job proceeds, the ink ribbon 3 sequentially comes
from the supply spool 16, and is taken up by the take-up
spool 17.
[0024] The ink ribbon 3 for use in the invention is not
restricted in configuration as long as the ink ribbon in-
cludes at least a coloring material layer and a protection
layer. For example, the ink ribbon 3 may be configured
by a coloring material layer of black (K) and a protection
layer, or may be configured by coloring material layers
of yellow (Y), magenta (M), cyan (C), and black (K), and
a protection layer.
[0025] As shown in FIG. 5, the printer device 1 is con-
figured to include the thermal head 2, the platen roller 5,
a plurality of ribbon guides 6a and 6b, a pinch roller 7a
and a capstan roller 7b, and a paper feed/eject roller 8
and a transfer roller 9. The platen roller 5 is disposed at
a position opposing the thermal head 2, and the ribbon
guides 6a and 6b serve to guide the running of the at-
tached ink ribbon 3. The pinch roller 7a and the capstan
roller 7b work together to make the printing paper 4 run,
together with the ink ribbon 3, between the thermal head
2 and the platen roller 5. The paper feed/eject roller 8
and the transfer roller 9 work together to pull out the print-
ing paper 4 from the printing paper tray 45 attached from
the front surface 1103a of the device body 1100 for trans-
ferring the printing paper 4 to the side of the thermal head
2, and eject the image-printed printing paper 4.
[0026] As shown in FIG. 6, the thermal head 2 is at-
tached to the printer device 1, i.e., an attachment member
10 on the cabinet side, using a fixation member 11 ex-
emplified by a screw or others. The ribbon guides 6a and
6b serving to guide the ink ribbon 3 are disposed at the
front and rear of the thermal head 2, i.e., on the side of
the thermal head 2 from which the ink ribbon 3 comes,

and on the side thereof to which the ink ribbon 3 is ejected.
The ribbon guides 6a and 6b guide the ink ribbon 3 and
the printing paper 4 at the front and rear of the thermal
head 2 in such a manner that the overlapping pile of the
ink ribbon 3 and the printing paper 4 abut the thermal
head 2 in the substantially vertical direction. Through
such guiding, the ribbon guides 6a and 6b serve well to
make the ink ribbon 3 receive the thermal energy of the
thermal head 2 without fail.
[0027] The ribbon guide 6a is disposed on the side
from which the ink ribbon 3 enters with respect to the
thermal head 2. The lower end side of this ribbon guide
6a is curved, i.e., surface 12. This surface 12 serves to
direct the ink ribbon 3 between the thermal head 2 and
the platen roller 5. The ink ribbon 3 is the one provided
from the supply spool 16 disposed above the thermal
head 2. The ribbon guide 6b is disposed on the side from
which the ink ribbon 3 is ejected with respect to the ther-
mal head 2. This ribbon guide 6b includes a flat section
13 and a peeling section 14. The flat section 13 is formed
flat at the lower end, and the peeling section 14 stands
substantially vertical from the end portion of the flat sec-
tion 13 opposite to the thermal head 2 to peel off the ink
ribbon 3 from the printing paper 4. This ribbon guide 6b
serves to peel off the ink ribbon 3 from the printing paper
4 first by cooling off the ink ribbon 3 after thermal transfer
in the flat section 13, and then by rising the ink ribbon 3
substantially perpendicular to the printing paper 4 in the
peeling section 14. Such a ribbon guide 6b is attached
to the thermal head 2 using a fixation member 15 exem-
plified by a screw or others.
[0028] In the printer device 1 of such a configuration,
while the platen roller 5 is being pressed against the ther-
mal head 2, the take-up spool 17 is rotated in the direction
of taking up the ink ribbon 3 so that the ink ribbon 3 is
made to run between the thermal head 2 and the platen
roller 5 in the take-up direction. The printing paper 4 is
then pinched between the pinch roller 7a and the capstan
roller 7b, and the capstan roller 7b and the paper feed/
eject roller 8 are rotated in the direction of paper ejection,
i.e., the direction of an arrow A in FIG. 1, so that the
printing paper 4 is made to run in the paper-ejection di-
rection. At the time of printing, first of all, the thermal head
2 applies the thermal energy to a layer of the ink ribbon
3, e.g., a yellow-ink layer, and the coloring material of
yellow is thermally transferred to the printing paper 4,
which is running together with the ink ribbon 3 with the
overlap therebetween. After the thermal transfer of the
coloring materials of yellow, a coloring material of ma-
genta is thermally transferred to the image formation sec-
tion, and then a coloring material of cyan follows. To the
image formation section, a laminating film is then ther-
mally transferred so that color images and characters are
printed.
[0029] The thermal head 2 for use of such a printer
device 1 is capable of performing image printing to the
printing paper 4 with or without margins in the direction
orthogonal to the running direction thereof, i.e., at both
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ends of the printing paper 4 in the width direction.
[0030] The thermal head 2 is so configured that the
length in the direction of an arrow L in FIG. 7 is longer
than the width of the printing paper 4. This is aimed to
achieve the thermal transfer of a coloring material up to
both ends of the printing paper 4 in the width direction.
The thermal head 2 is configured by a head section 20
being attached to a heat releasing member 50. The head
section 20 is the one taking in charge of thermally trans-
ferring the coloring materials of the ink ribbon 3 to the
printing paper 4. As shown in FIGS. 8 and 9, this head
section 20 is configured to include a glass-made base
layer 21, a heating resistor 22 disposed on the base layer
21, a pair of electrodes 23a and 23b disposed on both
sides of the heating resistor 22, and a resistor protection
layer 24 disposed on and around the heating resistor 22.
In the thermal head 2, a portion of the heating resistor
22 exposing between the electrodes 23a and 23b serves
as a heat-producing portion 22a.
[0031] The base layer 21 is formed, as a piece, with a
substantially-semi-cylindrical protrusion section 25 on
one surface 21a opposing the ink ribbon 3. The surface
21a is made of glass with a softening point of about 500
degrees, for example and formed in substantially rectan-
gular. The side opposite to the protrusion section 25 is
provided with a groove section 26 with an open surface,
i.e., the surface of the base layer 21 opposite to the sur-
face 21a. The base layer 21 is allowed to smoothly abut
the running ink ribbon 3 with the protrusion section 25
shaped substantially like a semi cylinder in the length
direction, i.e., the direction of an arrow L in FIG. 8, at
substantially the center of the base layer 21 in the width
direction. Such smooth abutment enables the running
ink ribbon 3 to receive the thermal energy without fail so
that the coloring material is thermally transferred to the
printing paper 4. That is, like a vehicle windshield being
slightly curved for better water shedding by a wiper, the
protrusion section 25 shaped substantially like a semi
cylinder helps the coloring material of the ink ribbon 3 to
be transferred to the printing paper 4 with reliability.
[0032] The groove section 26 is shaped concave on
the inner surface of the base layer 21 to oppose a sub-
stantially-linear string 22b of the heat-producing portions
22a disposed on the protrusion section 25, and forms a
cavity in the base layer 21. On the base layer 21, a space,
i.e., a thermal storage section 27, between a surface 25a
of the protrusion section 25 and a ceiling surface 31a of
the groove section 26 stores therein the thermal energy
produced by the heat-producing portions 22a.
[0033] With the groove section 26 being a cavity inside
of the base layer 21, the air inside of the groove section
26 prevents the thermal energy produced by the heat-
producing portions 22a from being released inside. With
the base layer 21 configured as such, the thermal energy
is easily directed to the ink ribbon 3 with efficiency. Also
with the groove section 26 formed inside of the base layer
21, the thermal storage section 27 is formed thin with the
smaller heat capacity so that the heat can be released

in a short time. As such, with the smaller heat capacity,
the base layer 21 formed with the groove section 26 be-
comes able to release the heat in a short time so that the
thermal head 2 can have the better response, and with
the configuration of hardly releasing the heat, the thermal
efficiency can be increased so that the thermal head 2
can be energy efficient.
[0034] Note here that the base layer 21 may be of a
material having any predetermined surface properties,
thermal properties, or others, typified by glass. The glass
is surely not the only option, and the material may be
synthetic gem or man-made stone such as artificial
quartz, man-made ruby, or man-made sapphire, or high-
density ceramic, for example.
[0035] As shown in FIG. 9, the heating resistor 22 is
formed on one surface of such a base layer 21. The heat-
ing resistor 22 is of a heatproof material being high in
resistance, e.g., Ta-N (tantalum nitride) or Ta-SiO2 (tan-
talum silicon dioxide). The heating resistor 22 is formed
with, on the respective sides, a pair of electrodes 23a
and 23b. The electrodes 23a and 23b provide a current
from the power supply to the heat-producing portion 22a
so that the heat-producing portion 22a produces heat.
The electrodes 23a and 23b are each of a material having
good electrical conduction such as aluminum, gold, or
copper, for example. From the space between the elec-
trodes 23a and 23b, the heating resistor 22 is exposed,
and the space serves as the heat-producing portion 22a
for application of the thermal energy to the ink ribbon 3.
The heat-producing portion 22a is formed plurally to be
substantially aligned on the protrusion section 25. The
heat-producing portions 22a are each slightly larger than
a dot in size, and are each formed substantially rectan-
gular or square.
[0036] Note here that the area to be formed with the
heating resistor 22 is not necessarily be entire of the sur-
face 21a of the base layer 21 as long as it is larger than
the area of the heat-producing portion 22a, being enough
for an electrical connection with the electrodes 23a and
23b.
[0037] The resistor protection layer 24 disposed at the
outermost of the head section 20 covers entirely the heat-
ing resistor 22 and the collective-connection electrode
23a, and covers the individual-connection electrode 23b
on the end portion on the side of the heat-producing por-
tion 22a. The resistor protection layer 24 accordingly pro-
tects the heat-producing portion 22a and the electrodes
23a and 23b therearound from the friction or others,
which are produced when the thermal head 2 comes in
contact with the ink ribbon 3. Such a resistance protection
layer 24 is made of an inorganic material such as metal
having excellent properties under the high temperature,
e.g., mechanical properties such as high strength or wear
resistance, or thermal properties such as heat resistance,
thermal shock resistance, or heat conduction. For exam-
ple, the resistance protection layer 24 is made of SIALON
(product name) including silicon (Si), aluminum (Al), ox-
ygen (O), and nitrogen (N). Alternatively, the same type
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of layer as the resistance protection layer 24 may be
formed to the groove section 26, specifically, to the ceiling
surface 31a.
[0038] As shown in FIG. 10, as to the electrodes 23a
and 23b, the electrode 23a is provided for collective con-
nection, being electrically connected with collectively all
of the heat-producing portions 22a, and the electrode
23b is provided for individual connection, being electri-
cally connected with individually each of the heat-pro-
ducing portions 22a. The electrodes 23a and 23b are
both formed on the heating resistor 22 with the heat-pro-
ducing portion 22a therebetween.
[0039] The collective-connection electrode 23a is dis-
posed on the side opposite to the side attached with a
flexible substrate 80 (will be described later) for power
supply use with the protrusion section 25 of the base
layer 21 disposed therebetween. The collective-connec-
tion electrode 23a is electrically connected to all of the
heat-producing portions 22a. Both ends of the collective-
connection electrode 23a are pulled out, along the short-
er side of the base layer 21, toward the side attached
with the power-supply-use flexible substrate 80 so that
an electrical connection is established with the flexible
substrate 80. Via the flexible substrate 80, the collective-
connection electrode 23a is electrically connected also
to a rigid substrate 70, which is being electrically con-
nected to the power supply. As such, the collective-con-
nection electrode 23a serves to establish an electrical
connection between the power supply and the heat-pro-
ducing portions 22a.
[0040] The individual-connection electrode 23b is dis-
posed on the side attached with a flexible substrate 90
(will be described later) for signal use with the protrusion
section 25 of the base layer 21 disposed therebetween.
The individual-connection electrode 23b has a one-to-
one relationship with the heat-producing portions 22a.
The individual-connection electrode 23b is electrically
connected to the signal-use flexible substrate 90, which
is connected to a control circuit being in charge of exer-
cising control over the driving of the heat-producing por-
tions 22a of the rigid substrate 70.
[0041] The collective-connection electrode 23a and
the individual-connection electrode 23b each make a cur-
rent supply to any of the heat-producing portions 22a for
a predetermined length of time. Herein, the heat-produc-
ing portion(s) 22a are those selected by the circuit being
in charge of exercising control over the driving of the heat-
producing portions 22a. Through such a current supply,
the coloring material is sublimated, and the heat-produc-
ing section(s) 22a are made to produce heat until the
temperature reaches a value possible for thermal transfer
to the printing paper 4.
[0042] By referring to FIG. 11, the base layer 21 is de-
scribed in detail. The base layer 21 has the substantially
constant thickness T1 of 0.19 mm, for example. The base
layer 21 is formed with, on the surface 21a, the protrusion
section 25 with the height H of 0.098 mm, and the width
W1 of 0.9 mm, for example.

[0043] The groove section 26 of the base layer 21 is
formed with such a depth that its ceiling surface 31a
comes above the surface 21a of the base layer 21, i.e.,
comes inside of the semi-cylindrical protrusion section
25. Note that the dotted line in FIG. 11 is an extension
of the surface 21a of the base layer 21 in the protrusion
section 25. With such a configuration that the ceiling sur-
face 31a of the groove section 26 is located above one
surface of the base layer 21, the thermal storage section
27 is made thinner with the smaller thermal storage so
that the thermal head 2 is provided with the better re-
sponse. The thermal storage section 27 here is the one
disposed between the surface 25a of the protrusion sec-
tion 25 and the ceiling surface 31a of the groove section
26. Such a configuration is surely not restrictive, and al-
though the effects are not expected that much as with
the above configuration, i.e., the ceiling surface 31a is
located inside of the protrusion section 25, the ceiling
surface 31a may be located below the protrusion section
25.
[0044] In the thermal storage section 27, the surface
25a of the protrusion section 25 is formed like an arc with
an extremely gentle slope. The surface 25a of the pro-
trusion section 25 has the radius R1 of 2.5 mm, for ex-
ample. The ceiling surface 31a of the groove section 26
is also formed like an arc with the slope almost the same
as that of the surface 25a of the protrusion section 25.
The ceiling surface 31a of the groove section 26 has the
radius R2 of 2.4725 mm, for example. As such, in the
thermal storage section 27, the surface 25a of the pro-
trusion section 25 and the ceiling surface 31a of the
groove section 26 have substantially the same arc sur-
face, and the thickness T2 therebetween is so formed as
to be substantially uniform. As an example, the thermal
storage section 27 is so formed as to have the thickness
T2 of 0.0275 mm. As such, by being formed with the
substantially uniform thickness, the thermal storage sec-
tion 27 can store therein the thermal energy with uniform-
ity.
[0045] As is formed thin for the aim of reducing the
thermal storage, the thermal storage section 27 is re-
quired to have the physical strength of a level not being
broken even if it is pressed by the platen roller 5. As
described above, as is substantially uniform in thickness,
the thermal storage section 27 is reduced or eliminated
in area of causing stress concentration so that the phys-
ical strength can be increased. A portion formed by a
side wall 30 of the groove section 26 and the ceiling sur-
face 31a, i.e., a corner portion 31b, has a surface curved
like an arc. The corner portion 31b is formed by the curved
surface with the radius R of 0.03 mm, for example. With
the corner portions 31b and 31b of the groove section 26
being formed by the curved surfaces as such, the pro-
trusion section 25 can disperse the pressure applied by
the platen roller 5 to a further extent than with the corner
portions 31b and 31b those formed square, for example.
This thus accordingly increases the physical strength.
[0046] The width W2 of the thermal storage section 27
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having the substantially uniform thickness T2 is the same
as the width W3 of the heat-producing portion 22a, which
is an exposed portion of the heating resistor 22 between
a pair of electrodes 23a and 23b. To be specific, the width
W2 of the thermal storage section 27 is the width between
the inner end portions of the curved surfaces of the corner
portions 31b and 31b, and the width W2 is set to be the
same as the width W3 of the heat-producing portion 22a.
Exemplified here is a case where the inner end portions
of the curved surfaces of the corner portions 31b and 31b
are located at positions with a 0.03 mm from the side
walls 30 and 30 of the groove section 26, and the widths
W2 and W3 are both 0.2 mm. In this case, the heat-pro-
ducing portion 22a is positioned on the thermal storage
section 27 that substantially-uniformly stores the thermal
energy with the substantially uniform thickness. This thus
enables uniform application of thermal energy to the ink
ribbon 3 from inside of the heat-producing portion 22a.
Here, in view of the physical strength or others, the width
W1 of the protrusion section 25 (0.9 mm in this example)
is preferably three times or more than the width W2 of
the thermal storage section 27 with the substantially uni-
form thickness T2 (0.2 mm in this example).
[0047] Alternatively, the width W2 of the thermal stor-
age section 27 with the substantially uniform thickness
T2 may be set wider than the width W3 of the heat-pro-
ducing portion 22a. This accordingly reduces the width
of the groove section 26 from side to side, i.e., the heat
conduction path is narrowed in width, so that the thermal
energy stored in the thermal storage section 27 is hardly
released to peripheral sections 28 and 28 of the protru-
sion section 25.
[0048] The radius R4 of curved side surfaces 25b and
25b of the thermal storage section 27 is so formed as to
be smaller than the radius R1 of the surface 25a of the
area formed with the thermal storage section 27 of the
protrusion section 25. That is, the curved side surfaces
25b and 25b of the curved surface 25a of the protrusion
section 25 are formed steeper than the curved surface
25a of the protrusion section 25 formed to the thermal
storage section 27. This eases the ink ribbon 3 to enter
to or exit from the heat-producing portion 22a. With such
a configuration of the protrusion section 25, i.e., the ra-
dius R4 of the curved side surfaces 25b and 25b of the
thermal storage section 27 is smaller than the radius R1
of the surface 25a formed with the thermal storage sec-
tion 27, i.e., with the steeper curved surface, the groove
section 26 is reduced in width from side to side, and the
glass can be thinner compared with the reverse case. As
a result, the thermal energy stored in the thermal storage
section 27 is less prone to transferring to the peripheral
sections 28 and 28 of the protrusion section 25.
[0049] The side walls 30 and 30 of the groove section
26 are so formed as to stand substantially more vertically
than the other surface of the base layer 21, and the width
W4 is of a fixed value, i.e., 0.26 mm. With such a groove
section 26, compared with the groove section 26 wider
in width toward the aperture side, this accordingly elim-

inates stress concentration to the standing portions of
the side walls 30 and 30 even if the protrusion section
25 is pressed by the platen roller 5 so that the physical
strength can be increased. Alternatively, when the corner
portions 31b and 31b of the groove section 26 are not
curved, i.e., the corner portions are formed square, the
width W4 between the side walls 30 and 30 may be set
to be the same as the width W2 of the thermal storage
section 27.
[0050] The specific dimension of the thermal head 2
of FIG. 11 is as follows.
[0051] The width W4 of the groove section 26 is the
same as or wider than the width W3 of the heat-producing
portion 22a, e.g., in a range of 0.05 mm to 0.7 mm, pref-
erably, 0.2 mm to 0.7 mm, and more preferably 0.26 mm.
The thickness T2 of the thermal storage section 27 is
exemplarily in a range of 0.01 mm to 0.1 mm, preferably
0.02 mm to 0.04 mm, and more preferably 0.0275 mm.
[0052] As shown in FIG. 12, in the thermal head 2 hav-
ing such a head section 20, the head section 20 is dis-
posed on the heat releasing member 50 with an adhesive
layer 60 therebetween. The head section 20 and the rigid
substrate 70 are electrically connected using the flexible
substrate 80 for power supply use and the flexible sub-
strate 90 for signal use. The rigid substrate 70 is the one
provided with a control circuit or others of the head sec-
tion 20. The thermal head 2 is reduced in size by the
power-supply-use flexible substrate 80 and the signal-
use flexible substrate 90 being curved toward the side of
the heat releasing member 50, and the rigid substrate 70
being disposed on the side surface of the heat releasing
member 50.
[0053] The heat releasing member 50 serves to re-
lease the thermal energy produced by the head section
20 when the coloring material is thermally transferred.
The heat releasing member 50 is made of a material high
in thermal conductivity, e.g., aluminum. This heat releas-
ing member 50 is formed with an attachment protrusion
section 51 at substantially the center on the upper surface
in the width direction for use to attach the head section
20 along the length direction, i.e., the direction of an arrow
L in FIG. 12. The heat releasing member 50 is also formed
with a taper section 52 at the upper end of the surface
on the side where the power-supply-use flexible sub-
strate 80 and the signal-use flexible substrate 90 are
curved. The taper section 52 is used to have curved the
power-supply-use flexible substrate 80 and the signal-
use flexible substrate 90. The taper section 52 is formed
with, at the lower end, a first notch section 53 for use to
place the rigid substrate 70 on the side surface. The heat
releasing member 50 is formed with a second notch sec-
tion 54 for use to place a semiconductor chip 91 on the
side of the heat releasing member 50. The semiconduc-
tor chip 91 is the one provided to the signal-use flexible
substrate 90, and will be described later.
[0054] The rigid substrate 70 is provided with a wiring
pattern for use to make a current supply from the power
supply to the head section 20. The rigid substrate 70 is
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also provided with a control circuit for exercising control
over the driving of the head section 20, which is incorpo-
rated with a plurality of electrical components. The rigid
substrate 70 is electrically connected with a flexible sub-
strate 71 serving as a power supply line, a signal line, or
others. The rigid substrate 70 is disposed to the first notch
section 53 on the side surface of the heat releasing mem-
ber 50, and is fixed to the heat releasing member 50, at
both ends, using a fixation member 72 such as screw.
[0055] The power-supply-use flexible substrate 80 for
an electrical connection with the rigid substrate 70 is elec-
trically connected with, at one end, the wiring pattern of
the rigid substrate 70 for power supply use, and is con-
nected with, at the other end, the collective-connection
electrode 23a of the head section 20. With such a con-
figuration, an electrical connection is established be-
tween the collective-connection electrode 23a of the
head section 20 and the wiring pattern of the rigid sub-
strate 70, and a current supply is made to the heat-pro-
ducing portions 22a.
[0056] The signal-use flexible substrate 90 to be elec-
trically connected with the control circuit of the rigid sub-
strate 70 is electrically connected, at one end, to the con-
trol circuit of the rigid substrate 70, and at the other end,
to the individual electrode 23b of the head section 20.
[0057] The signal-use flexible substrate 90 is provided
with, on one surface, the semiconductor chip 91, and on
the side of the same surface connected to the head sec-
tion 20, a connection terminal 92 is provided. The sem-
iconductor chip 91 is the one including a drive circuit for
use to drive the heat-producing portions 22a of the head
section 20, and the connection terminal 92 is used to
electrically connect together the semiconductor chip 91
and the individual-connection electrodes 23b.
[0058] The semiconductor chip 91 disposed to the sig-
nal-use flexible substrate 90 is placed inside of the signal-
use flexible substrate 90.
[0059] The semiconductor chip 91 includes a shift reg-
ister 93 and a switching element 94. The shift register 93
serves to convert a serial signal into a parallel signal, and
the switching element 94 serves to exercise control over
the driving of the heat-producing portions 22a for heat
production. The serial signal here is the one correspond-
ing to printing data coming from the control circuit of the
rigid substrate 70. After converting the serial signal cor-
responding to the printing data to the parallel signal, the
shift register 93 latches the resulting parallel signal. The
switching element 94 is provided to each of the individual-
connection electrodes 23b of the heat-producing portions
22a. The parallel signal latched by the shift register 93
exercises control over the heat-producing portions 22a
in terms of the current supply, the supply time, and others
through on-off control over the switching element 94 so
that the heat-producing portions 22a are drive-controlled
for heat production.
[0060] As described in the foregoing, in the thermal
head 2, the electrical connection points can be reduced
in number with the semiconductor chip 91 enabling serial

transmission between the rigid substrate 70 and the sig-
nal-use flexible substrate 90. This is because the semi-
conductor chip 91 is including the shift register 93 on the
signal-use flexible substrate 90 for converting a serial
signal into a parallel signal. The signal-use flexible sub-
strate 90 is used to electrically connect the individual-
connection electrode 23b of the head section 20 together
with the control circuit of the rigid substrate 70.
[0061] In the thermal head 2 of such a configuration,
the semiconductor chip 91 is so disposed as to oppose
the second notch section 54 of the heat releasing mem-
ber 50. The components, i.e., the power-supply-use flex-
ible substrate 80 and the signal-use flexible substrate 90,
are curved along the taper section 52 of the heat releas-
ing member 50 in such a manner that the semiconductor
chip 91 comes inside. As such, the rigid substrate 70 is
disposed to the first notch section 53 of the heat releasing
member 50. As such, the thermal head 2 can be favorably
reduced in size by the rigid substrate 70 being disposed
on the side surface of the heat releasing member 50 so
that the printer device 1 can be reduced in size in its
entirety. The resulting thermal head 2 accordingly meets
the demand for size reduction of the printer device 1,
especially printer devices for home use. What is more,
as is including the head section 20 simply disposed on
the heat releasing member 50 via the adhesive layer 60,
the thermal head 2 is simplified in configuration. The ther-
mal head 2 can be thus manufactured with ease, thereby
enhancing the production efficiency. In such a size-re-
duced thermal head 2 with the semiconductor chip 91
disposed inside, and the rigid substrate 70 disposed on
the side surface of the heat releasing member 50, the
ribbon guide 6a can be disposed in the close range on
the side from which the printing paper 4 enters. In the
printer device 1 using such a thermal head 2, the ink
ribbon 3 and the printing paper 4 can be guided until
immediately before entering between the thermal head
2 and the platen roller 5 so that the ink ribbon 3 and the
printing paper 4 can be appropriately directed between
the thermal head 2 and the platen roller 5. In such a printer
device 1 allowing the ink ribbon 3 and the printing paper
4 to be directed appropriately between the thermal head
2 and the platen roller 5, the ink ribbon 3 and the printing
paper 4 vertically, substantially, abut the thermal head 2
so that the thermal energy of the thermal head 2 can be
appropriately applied to the ink ribbon 3.
[0062] With the printer device 1 using such a thermal
head 2, for printing of images and characters, the ink
ribbon 3 and the printing paper 4 are both made to run
between the thermal head 2 and the platen roller 5 while
being pressed against the thermal head 2 by the platen
roller 5. To the printing paper 4 running between the ther-
mal head 2 and the platen roller 5 as such, the coloring
materials of the ink ribbon 3 are thermally transferred.
For thermally transferring the coloring materials, the fol-
lowing procedure is executed. That is, a serial signal cor-
responding to printing data provided to the control circuit
of the rigid substrate 70 is converted into a parallel signal
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in the shift register 93 of the semiconductor chip 91 pro-
vided to the signal-use flexible substrate 90. The resulting
parallel signal is latched, and thus latched parallel signal
is used to exercise on-off control over the switching ele-
ment 94 provided for each of the individual-connection
electrodes 23b. In the thermal head 2, when any of the
switching elements 94 is turned on, a current starts flow-
ing to the heat-producing portion 22a connected to the
switching element 94 for a predetermined length of time
so that the heat-producing portion 22a produces heat.
The resulting thermal energy is then applied to the ink
ribbon 3 so that the coloring material is sublimated for
thermal transfer to the printing paper 4. When any of the
switching elements 94 is turned off, a current stops flow-
ing to the heat-producing portion 22a connected to the
switching element 94 so that the heat-producing portion
22a produces no heat. No thermal energy is thus applied
to the ink ribbon 3 so that the coloring material is not
thermally transferred to the printing paper 4. In the printer
device 1, such a procedure is repeated in response to a
serial signal, for every line of the printing data, coming
from the semiconductor chip 91 of the signal-use flexible
substrate 90 from the control circuit of the thermal head
2 so that the color of yellow is thermally transferred to an
image formation section. After the thermal transfer is
completed for the color of yellow, similarly, the image
formation section is sequentially subjected to the thermal
transfer, i.e., the color of magenta, the color of cyan, and
a laminating film, so that an image is printed.
[0063] For thermally transferring the coloring materials
of the ink ribbon 3 as such, in the thermal head 2, the
groove 26 formed to the base layer 21 of the head section
20 helps the efficient application of the thermal energy
to the ink ribbon 3. This is because the air in the groove
section 26 prevents the thermal energy produced in the
heat-producing portions 22a from being released inside.
On the other hand, with the base layer 21 formed with
the groove section 26 as such, the thermal storage sec-
tion 27 is formed thin with the smaller heat capacity so
that the heat can be released in a short time. As such,
with the smaller thermal storage, the base layer 21
formed with the groove section 26 becomes capable of
heat release in a short time, thereby leading to the better
response of the thermal head 2. The base layer 21 is
also of the configuration of hardly releasing the heat, the
thermal efficiency can be increased, and thus the thermal
head 2 can be energy efficient. Also with the configuration
of the thermal head 2, i.e., the head section 20 is config-
ured by the base layer 21 being formed with the heating
resistor 22, a pair of electrodes 23a and 23b, or others
all in a piece, and the head section 20 is attached to the
heat releasing member 50 via the adhesive layer 60, the
configuration of the thermal head 2 can be simplified in
its entirety, and the production efficiency can be en-
hanced. What is more, using the power-supply-use flex-
ible substrate 80 and the signal-use flexible substrate 90,
in the thermal head 2, the rigid substrate 70 is disposed
on the side surface of the heat releasing member 50, and

the head section 20 and the rigid substrate 70 are elec-
trically connected. This favorably contributes to the size
reduction of the thermal head 2, and to the entire size
reduction of the printer device 1.
[0064] Note here that exemplified above is the case of
printing a post card using the printer device 1 for home
use, however, the thermal head 2 is not restrictive for
use with the printer device 1 for home use, and is surely
applicable to any printer device for office use. The printing
material is not specifically restricted in size, and together
with the post card, photographic paper of L size, plain
paper, or others are surely applicable. With this being
the case, the high-speed printing is also possible.
[0065] In the printer device 1 of such a configuration,
as exemplarily shown in FIG. 13, the printing paper 4
housed on the printing paper tray 45 has margin portions
4a and 4b at both end portions in the paper feed/eject
direction with a printing portion 4c disposed therebe-
tween. The margin portions 4a and 4b each have a dif-
ferent length, i.e., LP and LE. The margin portion 4a on
the front side is formed with an aperture 400 with a dis-
placement, i.e., a distance L, from the center.
[0066] Using the aperture 400 formed as such with a
displacement from the center of the printing paper 4 eas-
es to define the paper by orientation and side.
[0067] As shown in FIG. 14, after the printing paper 4
is printed with an image, the margin portions 4a and 4b
are cut off by a user, and only the printing portion 4c is
put into storage.
[0068] As exemplarily shown in FIG. 15, the aperture
400 formed to the margin portion 4a of the printing paper
4 is detected by a reflective sensor 410. The reflective
sensor 410 is disposed in the front of the pinch roller 7a
and the capstan roller 7b, which are in charge of trans-
ferring the printing paper 4.
[0069] To be specific, for the aim of detecting the ap-
erture 400 with accuracy, the reflective sensor 410 is
desirably placed where a paper running path is restricted,
and the distance is stable between the reflective sensor
410 and the printing paper 4. In this example, the aperture
400 is assumed as being one, and a sensor takes charge
of detecting the presence or absence of the paper and
the edge thereof.
[0070] That is, the printing operation is executed by
the following procedure, i.e., a to g.

a. The printing paper 4 is directed to a mechanism
driving section by the paper feed/eject roller 9;
b. the printing paper 4 goes over the reflective sensor
410, and is sandwiched between the pinch roller 7a
and the capstan roller 7b;
c. the printing paper 4 is transferred to the paper feed
direction by the driving force of the capstan roller 7b
until the reflective sensor 410 detects the end edge;
d. when the reflective sensor 410 detects the end
edge, the platen roller 5 is crimped to the thermal
head 2, and the printing paper is transferred to the
paper ejection direction for image formation at a pre-
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determined position, i.e. yellow printing;
e. when the yellow printing is completed, the crimp
is released between the platen roller 5 and the ther-
mal head 2, and the printing paper 4 is put back to
the paper feed direction;
f. the printing paper 4 is transferred again to the paper
ejection direction for image formation at a predeter-
mined position, i.e., magenta printing; and
g. cyan printing and laminating printing are both ex-
ecuted in a similar manner, and after completion, the
printing paper 4 is ejected in the paper ejection di-
rection.

[0071] Considered here is a case where the printing
paper 4 formed with the aperture 400 at a predetermined
position is correctly set on the printing paper tray 45. In
such a case, in the above operation state of b, the reflec-
tive sensor 410 detects the paper as being present, as
being absent (aperture portion), and then as being
present. Based on the detection output coming from the
reflective sensor 410 as such, a control section 183 (will
be described later) determines whether or not to continue
the image printing operation. That is, when the detection
output tells that the aperture 400 is not detected or the
detected waveform is considerably different from the ex-
pected waveform, the control section 183 determines that
the printing paper 4 is under abnormal conditions, and
thus takes care of error handling.
[0072] The aperture 400 is not necessarily shaped
square, and if with the directional-shape aperture 400
like a triangle, a user can use the aperture as a guide
when setting the paper onto the printing paper tray 45.
[0073] Described next is the electrical configuration of
the above printer device 1.
[0074] As shown in FIG. 16, the printer device body
1100 of the printer device 1 is provided with a multimedia
interface section 115, a data processing section 120, an
image memory 123, a display section 130, a printing
processing section 154, the control section 183, a display
drive section 134, an internal memory 184, an operation
section 185, a printer drive section 189, and others. The
multimedia interface section 115 includes various types
of interfaces (I/Fs) for connection with the slots 1116A
and 1116B for use with various types of recording media
and an USB slot 1113. The data processing section 120
receives image data via the multimedia interface section
115, and the image memory 123 is connected to the data
processing section 120. The control section 183 exercis-
es control over the other components in terms of opera-
tion, and the display drive section 135 is connected to
the control section 183.
[0075] In the printer device 1, the control section 183
exercises control over the printing processing section
154 to make it perform the printing process with respect
to the correctly-provided printing paper 4. Before such
control application, the control section 183 determines
whether the printing paper 4 is correctly provided to the
printing processing section 154 by the paper feed/eject

section 158. This determination is made based on the
detection result derived by the reflective sensor 410,
which is provided for detecting the aperture 400 formed
to the margin portion 4a of the printing paper 4 provided
to the printing processing section 154 by the paper feed/
eject section 158. Herein, the control section 183 is the
one exercising control over the operations of the compo-
nents, i.e., the data processing section 120 in charge of
data processing for generating printing data, the printing
processing section 154 that prints an image(s) to the
printing paper based on the printing data coming from
the data processing section 120, the paper feed/eject
section 158 configured by the paper feed/eject roller or
others for feeding the printing paper 4 to the printing
processing section 154 and ejecting the printing paper 4
through with image printing by the printing processing
section 154.
[0076] The printer device body 1100 is provided with
a control signal output terminal 191 and a power supply
input terminal 192. To the control signal output terminal
191 and the power supply input terminal 192, the external
power supply device 1200 is connected via the power
supply cable 1210.
[0077] In the printer device 1, the external power sup-
ply device 1200 makes a supply of driving power via the
power supply input terminal 192. The driving power is
captured inside of the device body 1100 via a safety cir-
cuit 175. The driving power is then directly supplied to
the thermal head 2 of the printing processing section 154,
but is supplied to the remaining components after stabi-
lized by a regulator circuit 187.
[0078] The control section 183 serves as control signal
generation means depending on the operation state of
the printer device body 1100, i.e., generating a control
signal for variable control over the power supply voltage.
The control section 183 generates a control signal suiting
the operation state, supplies thus generated control sig-
nal to the external power supply device 1200 from the
control signal output terminal 191 via the power supply
cable 1210, and exercises control over the operation of
the external power supply device 1200 using the control
signal.
[0079] The external power supply device 1200 of the
printer device 1 is a so-called AC (Alternating Current)
adapter, converting an AC power supply to a DC (Direct
Current) power supply before output. The external power
supply device 1200 is configured by a power supply cir-
cuit 201 and an output voltage control section 202. The
power supply circuit 201 is the one that converts an AC
power supply to a DC power supply, and the output volt-
age control section 202 is the one that puts, under vari-
able control, the DC power supply voltage coming from
the power supply circuit. Using a control signal provided
by the control section 183 provided to the printer device
body 1100, the supply of a power supply voltage coming
from the power supply circuit 201 to the printer device
body 1100 is put under variable control by the output
voltage control section 202. Such control is applied in
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accordance with the operation state of the printer device
body 1100.
[0080] In the printer device 1, the control section 183
provided to the printer device body 1100 generates a
control signal for variable control over the power supply
voltage in accordance with the performance character-
istics of the thermal head 2 of the printing processing
section 154. In accordance also with the performance
characteristics of the thermal head 2, the control section
183 puts, under variable control, the power supply volt-
age for supply to the printer device body 1100 from the
external power supply device 1200. This enables to cor-
rect any concentration change caused by the varying av-
erage resistance value of the thermal head 2.
[0081] Considering the fact that, for color printing, the
coloring materials of an ink ribbon each have different
relationship between the transfer characteristics and the
heating value of the thermal head 2, an alternative con-
figuration is possible as below. That is, for each of colors
of yellow (Y), magenta (M), and cyan (C), the relationship
is measured in advance between the transfer character-
istics and the heating value. A target voltage value need-
ed to derive the heating value of a target level is then
stored in a nonvolatile memory 184A for each of the
colors. Using the output voltage control section 202, as
shown in FIG. 17, the control section 183 provided to the
printer device body 1100 puts, under variable control, the
power supply voltage for supply to the printer device body
1100 from the power supply circuit 201 of the external
power supply device 1200 by monitoring the DC power
supply voltage, generating a control signal, and making
a supply of thus generated control signal. More in detail,
the control section 183 captures, for monitoring, the DC
power supply voltage directed from the power supply cir-
cuit 201 of the external power supply device 1200 to the
power supply input terminal 192 via an A/D (Analog-to-
Digital) converter 183A. The control section 183 then
generates a control signal with which the DC power sup-
ply voltage provided to the power supply input terminal
192 serves as a target voltage value stored in the non-
volatile memory 184A for each of the colors. The control
section 183 then supplies thus generated control signal
to the output voltage control section 202 of the external
power supply device 1200 from the control signal output
terminal 191 via a D/A (Digital-to-Analog) converter
183B.
[0082] This thus enables, in the printing process, to
supply the power supply voltage of an appropriate level,
for each of the colors of yellow (Y), magenta (M), and
cyan (C), from the power supply circuit 201 of the external
power supply device 1200 to the printer device body
1100.
[0083] With the printer device 1 of such a configuration,
in accordance with the operation state of the printer de-
vice body 1100, a control signal coming from the control
section 183 provided to the printer device body 1100 is
used as a basis for variable control by the output voltage
control section 202 over the power supply voltage for

supply to the printer device body 1100 from the power
supply circuit 201 of the external power supply device
1200. This favorably eliminates the need for including
the power supply circuit 201 and the output voltage con-
trol section 202 in the printer device body 1100 so that
the printer device body 1100 is prevented from being
increased in size and cost.
[0084] The safety circuit 175 provided to the printer
device body 1100 is for protecting the printer device body
1100 from a voltage of a predetermined level, e.g., a pow-
er supply voltage of 30V or higher, coming from the power
supply circuit 201 of the external power supply device
1200. As shown in FIG. 18, for example, an overvoltage
control circuit is configured by a zener diode 171, a PNP
transistor 172, a MOS (Metal Oxide Semiconductor) tran-
sistor switch 173, and others. In the overvoltage control
circuit, the MOS transistor switch 173 is turned off when
the power supply voltage coming from the power supply
circuit 201 of the external power supply device 1200 to
the printer device body 1100 reaches 30V or higher.
[0085] The control section 183 provided to the printer
device body 1100 receives two types of detection output,
i.e., one detection output is of detection switch(es) 164
protruding from the cartridge support unit 160, and the
other detection output is of a switch 36 serving as lid
open/close detection means. The lid open/close means
detects that the components, i.e., a top chassis 102, the
top plate 1106, and the ink ribbon cartridge holder 1107,
are rotated downward, i.e., the direction of closing a base
chassis 101, and then retained by the top chassis 102
being latched to the base chassis 101.
[0086] As such, the switch 36 serves as the lid open/
close means for detecting that the top plate 1106 is ro-
tated down to the printing position where the ink ribbon
3 of the ink ribbon cartridge 35 is opposing the thermal
head 2. The detection switch(es) 164 serve as cartridge
detection means for detecting whether or not the ink rib-
bon cartridge 35 is attached to the ink ribbon cartridge
holder 1107.
[0087] Based on the detection outputs provided by the
switches 36 and 164 as such, the control section 183
exercises control over the operation of the printer device
1 by following the procedure of the flowchart of FIG. 19.
[0088] That is, the control section 183 determines
whether the switch 36 serving as the lid open/close
means is being turned ON or not (step S1). When the
determination result is YES, i.e., when the top plate 1106
is rotated down to the printing position where the ink rib-
bon 3 of the ink ribbon cartridge 35 is opposing the ther-
mal head 2, the control section 183 determines whether
the detection switch(es) 164 serving as the cartridge de-
tection means are being turned ON or not (step S2).
[0089] When the determination result in step S2 is
YES, i.e., when the ink ribbon cartridge holder 1107 is
attached with the ink ribbon cartridge 35, the control sec-
tion 183 turns on a printing button 1104A (step S3). With
the printing button 1104 turned on as such, the control
section 183 accepts a printing start command, i.e., de-
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pression of the printing button 1104A, so that the printing
operation is started.
[0090] When the determination result in step S1 is NO,
i.e., when the top plate 1106 is not rotated downward,
the supply of a motor power is prohibited (step S4).
[0091] When the determination result in step S2 is NO,
i.e., when the ink ribbon cartridge 35 is not attached to
the ink ribbon cartridge holder 1107, the supply of the
motor power is also prohibited (step S4).
[0092] That is, in this printer device 1, as shown in FIG.
20, the control section 183 exercises drive control over
the printer device body 1100 to operate by making a pow-
er supply to a motor drive section 182. Such a power
supply is made only when the top plate 1106 is rotated
down to the printing position where the ink ribbon 3 of
the ink ribbon cartridge 35 is opposing the thermal head
2 in the state that the ink ribbon cartridge holder 1107 is
attached with the ink ribbon cartridge 35. The determi-
nation whether or not to make such a power supply is
made based on the detection output from the switch 36
serving as the lid open/close detection means, and the
detection output from the detection switch(es) 164 serv-
ing as the cartridge detection means. The motor drive
section 182 is the one making a supply of driving current
to a switch/running motor and a capstan motor.
[0093] Such a printer device 1 including a pop-up
mechanism for cartridge insertion is of a configuration
that the mechanism section is operated only when the
lid open/close means and the cartridge detection means
are turned ON at the same time, thereby providing pro-
tection with more safety.
[0094] As shown in FIG. 21, the control section 183
can function similarly also in the following configuration.
That is, the control section 183 may make a power supply
to the motor drive section 182 via a series connection
circuit 183C for the switch 36 serving as the lid open/
close detection means and the detection switch(es) 164
serving as the cartridge detection means.
[0095] In the printer device 1, by following the proce-
dure of the flowchart of FIG. 22, for example, the control
section 183 provided to the printer device body 1100 ex-
ercises control over the printing operation to be executed
by the printing processing section 154.
[0096] That is, the control section 183 determines
whether the printing button 1104A provided to the device
body 1100 is being depressed or not (step S11). When
the printing button 1104A is depressed, the control sec-
tion 183 makes the paper feed/eject section 158 in the
printing processing section 154 start the paper feeding
operation, and the image data processing section 120
go through a process of generating printing data (step
S12). The control section 183 then exercises control over
the heating resistors 22 in terms of energization, and
goes through a process of edge position detection mode,
i.e., detects the edge position and the angle of the printing
paper 4 to be printed by the thermal head 2 (step S13).
Such a process is executed based on any temperature
increase observed in the heating resistors 22 as a result

of energization.
[0097] The control section 183 then determines wheth-
er the printing operation is ready for execution (step S14),
and when the printing operation gets ready, makes the
printing processing section 154 start the image printing
process, and the procedure goes to the process of a print-
ing mode. Based on the process result of the edge posi-
tion detection mode, the control section 183 then deter-
mines whether the heating resistors 22 are opposing the
printing paper 4 (step S15). Based on the determination
result in step S15, the control section 183 makes, to pro-
duce heat, any of the heating resistors 22 opposing the
printing paper in the printing mode (step S16), but makes,
not to produce heat, any of the heating resistors 22 not
opposing the printing paper (step S17). As such, the con-
trol section 183 goes through the printing process by ex-
ercising control over the thermal head 2 in terms of cur-
rent supply to the heating resistors 22. Note here that the
control section 183 exercises control over the thermal
head 2 in terms of current supply to the heating resistors
22 in such a manner that a predetermined temperature
gradient can be derived at the edge position of the printing
paper detected in the edge position detection mode.
[0098] The heating resistors 22 configuring the heat-
producing portions 22a generally have the temperature
dependence, i.e., the resistance value is decreased in
response to the temperature increase. The heating re-
sistors 22 opposing the printing paper 4 have different
heat releasing characteristics from those not opposing
the printing paper 4 whether the heat is released via the
printing paper 4 or not. Therefore, as exemplarily shown
in FIG. 23, the rate of change varies among the resistance
values when the heating resistors 22 are heated by en-
ergization.
[0099] In consideration thereof, the control section 183
detects any change observed in the resistance values of
the heating resistors by heating the heat-producing ele-
ments in the vicinity of the end portions of the printing
paper 4 one by one through energization. As shown in
FIG. 24, when the detection result tells that the rate of
change varies among the resistance values of the heat-
ing resistors 22 via a border area between an image print-
ing area ARP and no-image printing area ARN, the con-
trol section 183 determines that the portion of the border
area as being an edge of the printing paper 4. Herein,
the image printing area ARP is of the heating resistors
22 opposing the printing paper, and the no-image printing
area ARN is of the heating resistors 22 not opposing the
printing paper.
[0100] As shown in FIG. 25, in the printer device 1, a
driving power is supplied to the heat-producing portions
22a via parallel-connected switching elements 301 and
a reference resistance 302. The driving power supply
voltage for application to the heat-producing portions 22a
of the thermal head 2 is detected by the control section
183 via an A/D converter 310.
[0101] In the process of edge position detection mode,
the control section 183 opens the switching elements 301
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connected in parallel to the reference resistance 302 to
make a supply of driving power to the heat-producing
portions 22a via the reference resistance 302. The con-
trol section 183 also closes, selectively one by one, the
switching elements 94 connected in series to the heat-
producing portions 22a via the shift register 93 to detect
the driving power supply voltage to be supplied to the
heat-producing portions 22a. FIG. 26 shows the detected
voltage waveform of the driving power supply voltage to
be applied to the heated heat-producing portions 22a in
the process of edge position detection mode. The heat-
producing portions 22a are those heated when the heat-
producing elements in the vicinity of the edge portions of
the printing paper are energized sequentially one by one
via the reference resistance 302.
[0102] That is, in the edge position detection mode,
the control section 183 sequentially energizes the heat-
ing resistors 22 via the reference resistance 302, and
detects any change observed in the resistance values of
the heating resistors 22 as the voltage decreased by the
reference resistance 302. Through such detection,
based on the change observed in the resistance values
caused by the temperature increase of the heating resis-
tors 22 of the thermal head 2, the control section 183
serves as edge position detection means for detecting
the edge positions of the printing paper 4 for image print-
ing by the thermal head 2.
[0103] Note here that the change of temperature in-
crease observed in the heating resistors 22 as a result
of energization can be also detected in real time.
[0104] Alternatively, the control section 183 may de-
tect any change of temperature increase observed in the
heating resistors 22 as a result of energization using a
temperature sensor such as thermocouple, and may de-
tect the edge positions of a printing paper based on the
detection output.
[0105] In the printing mode, the control section 183
serves also as power feeding control means for exercis-
ing control over the thermal head in terms of power feed-
ing to the heating resistors 22 located where there is no
printing paper. Such control is applied based on the de-
tection result in the edge position detection mode.
[0106] As such, based on the process result of the
edge position detection mode, a determination is made
whether or not the heating resistors 22 are opposing the
printing paper. In the printing mode, the printing process
is executed through control over the power feeding to the
heating resistors 22 of the thermal head in such a manner
that any of the heating resistors 22 opposing the printing
paper is made to produce heat but not the remaining
heating resistors 22 not opposing the printing paper (step
S16). This accordingly protects, from excessive heating,
the heating resistors 22 located where there is no printing
paper, thereby increasing the durability of the thermal
head.
[0107] In the edge position detection mode, the control
section 183 sequentially energizes the heating resistors
22 one by one, and goes through the edge position de-

tection based on the rate of change varying among the
resistance values of the heating resistors 22 via a border
area between an image printing area ARP of the heating
resistors 22 opposing the printing paper and no-image
printing area ARN of the heating resistors 22 not oppos-
ing the printing paper. Alternatively, the control section
183 may increase the detection sensitivity by making any
adjacent elements produce heat at the same time.
[0108] In the heating resistors 22, the voltage ∆V is
measured for the element in the center (measurement
target element) in accordance with any change observed
in the resistance value thereof under various energization
times T with various the energization methods of A to D,
i.e.,

A. as shown in FIG. 27, an energization method of
making, to produce heat, the heat-producing ele-
ments by sequential energization one by one;
B. as shown in FIG. 28, an energization method of
energizing a unit of three heat-producing elements
all at once, and making, to produce heat, the heat-
producing elements on the unit basis with the se-
quential shift of one element at a time;
C. as shown in FIG. 29, an energization method of
energizing a unit of three heat-producing elements
all at once, and making, to produce heat, the heat-
producing elements on the unit basis with the se-
quential shift of three elements at a time; and
D. as shown in FIG. 30, an energization method of
energizing a unit of five heat-producing elements all
at once, and making, to produce heat, the heat-pro-
ducing elements on the unit basis with the sequential
shift of five elements at a time. As a result of meas-
urement as such, as shown in FIG. 31, compared
with the energization method of A, the energization
methods of B to D show the higher detection sensi-
tivity.

[0109] With the energization method of C, no damage
is observed in the heat-producing elements such as stick-
ing with the energization time of 5 to 8ms.
[0110] With the energization method of B, if with the
energization time of 5.5 ms, the ribbon sticks to the head,
and if with the energization time of 8ms, the protection
film of the head is peeled off, and the ribbon breaks. With
the energization method of D, if with the energization time
of 8ms, the ribbon sticks to the head.
[0111] As such, the energization method of C can re-
duce the damage of the heat-producing elements, and
increase the detection sensitivity.
[0112] Because the heating resistors 22 of the head
vary in resistance value, as shown in (A) of FIG. 32, the
detection data derived in the edge position detection
mode, i.e., a change of detected voltage, is subjected to
a measurement in the state that the variation of the re-
sistance values is superposed as a noise component. As
shown in (B) of FIG. 32, the control section 183 first meas-
ures an initial resistance value of each of the heating
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resistors 22 with no printing paper, and then takes a dif-
ference from the detection data. This enables to, as
shown in (C) of FIG. 32, reduce the noise component
being the variation of the resistance values, and increase
the detection sensitivity.
[0113] Moreover, because the printing paper 4 ab-
sorbs the heat when running, the control section 183 may
go through the process of edge position detection mode
while making the printing paper 4 run. With this being the
case, as shown in FIG. 33, the temperature difference
can be increased between the image printing area ARP
of the heating resistors 22 opposing the printing paper
and no-image printing area ARN of the heating resistors
22 not opposing the printing paper. This accordingly en-
ables to detect the change of the resistance values with
high sensitivity.
[0114] As shown in FIG. 34, in the edge position de-
tection mode, when the printing paper 4 comes, the con-
trol section 183 performs edge position detection with
respect to the paper at its four corners of Pa, Pb, Pc, and
Pd. Through edge position detection as such, the control
section 183 can detect skew information Dsq at the time
of image printing, and by feeding back the skew informa-
tion Dsq for reflection to the control over the no-image
printing area, the printing result with any skew corrected
can be derived at the time of image printing.
[0115] In the edge position detection mode, for edge
position detection at the four corners of Pa, Pb, Pc, and
Pd of the printing paper 4, in principle, any change of the
resistance values will be detected at the four corners of
Pa, Pb, Pc, and Pd of the printing paper 4 with 256 ele-
ments of 64 elements (corresponding to about 5.2 mm)
� 4 as the measurement target elements. In this case,
the first detection result is used as a basis to estimate,
using the paper width, the edge position for the second
and later detections so that the detection range is nar-
rowed down. This accordingly reduces the number of the
measurement target elements, and the detection time
can be thus shortened.
[0116] As an example, as shown in FIG. 35, for the
first detection, an edge position E1 is detected by detect-
ing any change observed in the resistance values of 64
elements. Based on the detection result, an edge position
E2 is estimated using the paper width for the second
detection so that the detection range is narrowed down.
Any change of the resistance values is then detected for
the 20 elements so that the edge position E2 is detected.
Based on the detection result, the paper width, and the
skew, an edge position E3 is estimated for the third de-
tection so that the detection range is narrowed down.
Any change of the resistance values is then detected for
the 45 elements so that the edge position E3 is detected.
Based on the detection result, an edge position E4 is
estimated using the paper width w for the fourth detection
so that the detection range is narrowed down. Any
change of the resistance values is then detected for the
20 elements so that the edge position E4 is detected. As
such, the detection range is narrowed down by estimat-

ing, using the paper width, the edge position for the sec-
ond and later detections based on the first detection re-
sult, and thus the number of the measurement target el-
ements is reduced to almost a half, i.e., 256 elements to
149 elements. Accordingly, by detecting any change ob-
served in the resistance values, the edge positions E1
to E4 can be detected at the four corners of Pa, Pb, Pc,
and Pd of the printing paper 4 so that the detection time
can be reduced to about a half.
[0117] As shown in FIG. 36, exemplified here is a case
where 22 elements are subjected to edge position de-
tection with the energization method of C, i.e., making,
to produce heat, 64 elements in a detection area for every
unit of three with the sequential shift of three elements
at a time, and edge position detection is performed at the
detected edge position to the eight elements on an ele-
ment basis. In this case, (22 elements + 8 elements) x 4
= 120 elements are subjected to detection of any change
observed in the resistance values, and the edge positions
E1 to E4 can be detected at the four corners of Pa, Pb,
Pc, and Pd of the printing paper 4 so that the detection
time can be reduced to about a half. With a combination
of the method, i.e., narrowing down the detection range
by estimating, using the paper width, the edge position
for the second and later detections based on the first
detection result, the measurement target elements for
the first detection will be (22 elements + 8 elements), (7
elements + 8 elements) for the second detection, (15
elements + 8 elements) for the third detection, and (7
elements + 8 elements) for the fourth detection. As such,
the 83 elements are subjected to a detection of any
change observed in the resistance values, thereby de-
tecting the edge positions E1 to E4 at the four corners of
Pa, Pb, Pc, and Pd of the printing paper 4. This favorably
reduces the detection time to about one third.
[0118] Alternatively, to reduce the detection time, a
plurality of elements may be heated by energization all
at once, and any change will be detected for the resist-
ance values as shown in FIG. 37. With this being the
base, there needs to heat at the same time the elements
located away for the aim of avoiding any mutual thermal
effects.
[0119] As an example, as shown in FIG. 38, the ele-
ments in the first and second detection areas are heated
by energization all at once, and any change observed in
the resistance values may be detected. If this is the case,
the detection time can be reduced to about a half.
[0120] As shown in FIG. 39, to shorten the detection
time, still alternatively, elements at both ends of a detec-
tion area D0 may be heated by energization all at once
as the measurement target elements for detection of a
change of resistance values. Next, the element at the
center of the detection area D0 may be heated by ener-
gization as the measurement target element for detection
of a change of resistance values. Thus detected change
is compared with the previously-detected change, there-
by specifying a detection range D1 on the side including
the edge position E The element at the center of the de-
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tection range D1 on the side including the edge position
E is then heated by energization as the measurement
target element for detection of a change of resistance
values. Thus detected change is compared with the pre-
viously-detected change, thereby specifying a detection
range D2 on the side including the edge position E. By
repeating such a process, the detection time can be also
shortened.
[0121] It should be understood by those skilled in the
art that various modifications, combinations, sub-combi-
nations and alterations may occur depending on design
requirements and other factors insofar as they are within
the scope of the appended claims.

Claims

1. A printer device that prints an image to a printing
paper (4) using a thermal head (2) formed with a
plurality of heating resistors (22), the device com-
prising:

edge position detection means for performing
edge position detection to an incoming printing
paper (4) using the thermal head (2) based on
a change of temperature increase observed in,
as a result of energization, any of the heating
resistors (22) opposing the printing paper (4)
and the remaining heating resistors (22) not op-
posing the printing paper (4); and
control means (183) for exercising control over
an image printing operation using the thermal
head (2) based on a detection output derived by
the edge position detection means;
wherein the edge position detection means per-
forms the edge position detection to the printing
paper (4) using the thermal head (2) based on
a change of a resistance value caused by the
temperature increase observed in the heating
resistors (22) of the thermal head (2); and
wherein in the edge position detection mode,
the control section (183) sequentially energizes
units of adjacent heating resistors (22) unit by
unit, and goes through the edge position detec-
tion based on the rate of change varying among
the resistance values of the heating resistors
(22) via a border area between an image printing
area (ARP) of the heating resistors (22) oppos-
ing the printing paper and no-image printing area
(ARN) of the heating resistors (22) not opposing
the printing paper whereby the voltage (AV) is
measured for the element in center of the unit,
in accordance with any change observed in the
resistance value.

2. The printer device according to claim 1, wherein
the edge position detection means measures an in-
itial resistance value of each of the heating resistors

(22) by energizing the heating resistors (22) without
a setting of the printing paper (4), measures a resist-
ance value of each of the heating resistors (22) by
energizing the heating resistors (22) every time the
printing paper (4) comes, and detects the edge po-
sition of the printing paper (4) using the thermal head
(2) from data of each of the resistance values derived
by subtracting therefrom the resistance values
measured without the setting of the printing paper
(4).

3. The printer device according to claim 1, wherein
the edge position detection means includes a refer-
ence resistance (302) that is collectively connected
to the heating resistors (22) of the thermal head (2),
sequentially energizes the heating resistors (22) via
the reference resistance (302), and detects the
change of the resistance value observed in each of
the heating resistors (22) as a descending voltage
by the reference resistance (302).

4. The printer device according to claim 3, wherein
the edge position detection means includes switch-
ing means (301) for collectively connecting the ref-
erence resistance (302) to the heating resistors (22)
of the thermal head (2) in an edge position detection
mode, and in a printing mode, cutting off the refer-
ence resistance from each of the heating resistors
(22).

Patentansprüche

1. Druckvorrichtung, die ein Bild auf ein Druckpapier
(4) unter Benutzung eines mit mehreren Heizwider-
ständen (22) gebildeten thermischen Kopfs (2)
druckt, wobei die Vorrichtung aufweist:

eine Randpositions-Erkennungseinrichtung
zum Ausführen einer Randpositionserkennung
bei einem hereinkommenden Druckpapier (4)
unter Benutzung des thermischen Kopfs (2) auf
Basis einer Temperaturerhöhungsänderung,
beobachtet in, als ein Resultat einer Ansteue-
rung, irgendeines der dem Drukkerpapier (4) ge-
genüberliegenden Heizwiderstände (22) und
der dem Druckpapier (4) nicht gegenüberliegen-
den restlichen Heizwiderstände (22), und
eine Steuereinrichtung (183) zum Ausüben ei-
ner Steuerungüber einer den thermischen Kopf
(2) benutzenden Bilddruckoperation auf Basis
eines von der Randpositions-Erkennungsein-
richtung abgeleiteten Erkennungsausgangssi-
gnals,
wobei die Randpositions-Erkennungseinrich-
tung die Randpositionserkennung an dem
Druckpapier (4) unter Benutzung des thermi-
schen Kopfs (2) auf Basis einer Änderung eines
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Widerstandswerts, verursacht durch die in dem
Heizwiderstand (22) des thermischen Kopfs (2)
beobachtete Temperaturerhöhung, ausführt,
und
wobei im Randpositions-Erkennungsmodus der
Steuerabschnitt (183) Einheiten aus benach-
barten Heizwiderständen (22) Einheit um Ein-
heit sequentiell ansteuert und durch die Rand-
positionserkennung geht auf Basis der zwi-
schen den Widerstandswerten der Heizwider-
stände (22)über einem Grenzbereich zwischen
einem Bilddruckbereich (ARP) der dem Druck-
papier gegerüberliegenden Heizwiderstände
(22) und einem Nicht-Bilddruckbereich (ARN)
der dem Druckpapier nicht gegenüberliegenden
Heizwiderstände (22) variierenden Änderungs-
rate, wobei die Spannung (AV) für das Element
im Zentrum der Einheit gemessen wird, entspre-
chend irgendeiner im Widerstandswert beob-
achteten Änderung.

2. Druckervorrichtung nach Anspruch 1, wobei
die Randpositions-Erkennungseinrichtung einen
Anfangswiderstandswert jedes der Heizwiderstände
(22) durch Ansteuerung der Heizwiderstände (22)
ohne eine Einstellung des Druckpapiers (4) misst,
einen Widerstandswert jedes der Heizwiderstände
(22) durch Ansteuerung der Heizwiderstände (22)
jedes Mal, wenn das Druckpapier (4) kommt, misst,
und die Randposition des Druckpapiers (4) unter Be-
nutzung des thermischen Kopfs (2) aus Daten jedes
der Widerstandswerte, abgeleitet durch Subtrahie-
ren der ohne die Einstellung des Druckpapiers (4)
gemessenen Widerstandswerte von diesen detek-
tiert.

3. Druckervorrichtung nach Anspruch 1, wobei
die Randpositions-Erkennungseinrichtung einen
Referenzwiderstand (302) aufweist, der mit den
Heizwiderständen (22) des thermischen Kopfs (2)
kollektiv verbunden ist, die Heizwiderstände (22)
über den Referenzwiderstand (302) sequentiell an-
steuert und die in jedem der Heizwiderstände (22)
beobachtete Änderung des Widerstandswerts als ei-
ne abfallende Spannung durch den Referenzwider-
stand (302) detektiert.

4. Druckervorrichtung nach Anspruch 3, wobei
die Randpositions-Erkennungseinrichtung eine
Schalteinrichtung (301) zum kollektiven Verbinden
des Referenzwiderstands (302) mit den Heizwider-
ständen (22) des thermischen Kopfs (2) in einem
Randpositions-Erkennungsmodus aufweist und, in
einem Druckmodus, den Referenzwiderstand von
jedem der Heizwiderstände (22) trennt.

Revendications

1. Dispositif d’impression qui imprime une image sur
un papier d’impression (4) en utilisant une tête ther-
mique (2) formée avec une pluralité de résistances
de chauffage (22), le dispositif comportant :

des moyens de détection de position de bord
destinés à réaliser une détection de position de
bord sur un papier d’impression entrant (4) en
utilisant la tête thermique (2) sur la base d’un
changement d’augmentation de température
observé, en raison de l’activation, dans l’une
quelconque des résistances de chauffage (22)
opposées au papier d’impression (4) et les ré-
sistances de chauffage restantes (22) qui ne
sont pas opposées au papier d’impression (4) ;
et
des moyens de commande (183) destinés à
exercer une commande d’une opération d’im-
pression d’image en utilisant la tête thermique
(2) sur la base d’une sortie de détection obtenue
par les moyens de détection de position de
bord ;
dans lequel les moyens de détection de position
de bord réalisent la détection de position de bord
sur le papier d’impression (4) en utilisant la tête
thermique (2) sur la base d’un changement
d’une valeur de résistance provoquée par l’aug-
mentation de température observée dans les ré-
sistances de chauffage (22) de la tête thermique
(2) ; et
dans lequel, dans le mode de détection de po-
sition de bord, l’unité de commande (183) active
de manière séquentielle des unités de résistan-
ces de chauffage (22) adjacentes unité par uni-
té, et passe par la détection de position de bord
sur la base le taux de changement variant parmi
les valeurs de résistance des résistances de
chauffage (22) par l’intermédiaire d’une zone de
bord entre une zone d’impression d’image
(ARP) des résistances de chauffage (22) oppo-
sées au papier d’impression et une zone sans
impression d’image des résistances de chauf-
fage (22) qui ne sont pas opposées au papier
d’impression de sorte que la tension (AV) est
mesurée pour l’élément au centre de l’unité, en
fonction d’un changement quelconque observé
dans la valeur de résistance.

2. Dispositif d’impression selon la revendication 1,
dans lequel
les moyens de détection de position de bord mesu-
rent une valeur de résistance initiale de chacune des
résistances de chauffage (22) en activant les résis-
tances de chauffage (22) sans une mise en place du
papier d’impression (4), mesurent une valeur de ré-
sistance de chacune des résistances de chauffage
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(22) en activant les résistances de chauffage (22)
chaque fois que le papier d’impression (4) arrive, et
détectent la position de bord du papier d’impression
(4) en utilisant la tête thermique (2) à partir de don-
nées de chacune des valeurs de résistance obte-
nues en soustrayant de celles-ci les valeurs de ré-
sistance mesurées sans la mise en place du papier
d’impression (4).

3. Dispositif d’impression selon la revendication 1,
dans lequel
les moyens de détection de position de bord com-
prennent une résistance de référence (302) qui est
reliée de manière collective aux résistances de
chauffage (22) de la tête thermique (2), activent de
manière séquentielle les résistances de chauffage
(22) par l’intermédiaire de la résistance de référence
(302), et détectent le changement de la valeur de
résistance observée dans chacune des résistances
de chauffage (22) sous la forme d’une tension des-
cendante grâce à la résistance de référence (302).

4. Dispositif d’impression selon la revendication 3,
dans lequel
les moyens de détection de position de bord com-
prennent des moyens de commutation (301) desti-
nés à relier de manière collective la résistance de
référence (302) aux résistances de chauffage (22)
de la tête thermique (2) dans un mode de détection
de position de bord, et dans un mode d’impression,
à isoler la résistance de référence de chacune des
résistances de chauffage (22).
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