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(57) ABSTRACT

A thermal printhead includes a substrate, a resistor layer
with heat generation portions supported by the substrate and
aligned in a primary scanning direction, a wiring layer
supported by the substrate to form a conductive path to the
heat generation portions, an insulating layer interposed
between the substrate and the resistor layer, and a reflection
layer located opposite to the heat generation portions with
respect to the insulating layer. The reflection layer overlaps
with the heat generation portions as viewed in a thickness
direction of the heat generation portions and has a greater
heat reflectivity than the insulating layer.
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THERMAL PRINTHEAD

FIELD
[0001] The present disclosure relates to a thermal print-
head.
BACKGROUND
[0002] JP-A-2017-65021 discloses an example of a con-

ventional thermal printhead that includes: a main substrate
provided with a wiring layer and a resistor layer; and an
auxiliary substrate equipped with a driver IC. The resistor
layer includes multiple heating portions aligned in a primary
scanning direction.

[0003] In the printing performed by the thermal printhead,
the heat generation portion of the resistor layer generates
heat through electric conduction. This heat is transmitted,
whereby the printing paper is colored and printing is per-
formed.

SUMMARY

[0004] The present disclosure is based on the foregoing
circumstance, and aims to provide a thermal printhead
according to which printing quality can be improved. Also,
the present disclosure aims to provide a thermal printhead
according to which it is possible to improve durability and
reliability without causing deterioration of the printing effi-
ciency.

[0005] A thermal head provided by the present disclosure
includes: a substrate; a resistor layer including a plurality of
heat generation portions that are supported by the substrate
and are aligned in a primary scanning direction; a wiring
layer that is supported by the substrate and forms a conduc-
tive path to the plurality of heat generation portions; an
insulating layer interposed between the substrate and the
resistor layer; and a reflection layer that is located on the side
of the insulating layer opposite to the plurality of heat
generation portions, overlaps with the plurality of heat
generation portions in a view in a thickness direction of the
plurality of heat generation portions, and has a greater heat
reflectivity than the insulating layer.

[0006] In accordance with the above arrangements, it is
possible to improve printing quality.

[0007] Other features and advantages will become appar-
ent through detailed description given below with reference
to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 is a plan view showing a thermal printhead
according to a first embodiment.

[0009] FIG. 2 is a plan view showing a portion of the
thermal printhead according to the first embodiment.
[0010] FIG. 3 is an enlarged plan view showing a portion
of the thermal printhead according to the first embodiment.
[0011] FIG. 4 is a cross-sectional view taken along line
IV-1IV shown in FIG. 1.

[0012] FIG. 5 is a cross-sectional view showing a portion
of the thermal printhead according to the first embodiment.
[0013] FIG. 6 is an enlarged cross-sectional view showing
a portion of the thermal printhead according to the first
embodiment.

[0014] FIG. 7 is a cross-sectional view of a portion,
showing an example of a method for manufacturing the
thermal printhead according to the first embodiment.

Aug. 29,2019

[0015] FIG. 8 is a cross-sectional view of a portion,
showing an example of a method for manufacturing the
thermal printhead according to the first embodiment.
[0016] FIG. 9 is a cross-sectional view of a portion,
showing an example of a method for manufacturing the
thermal printhead according to the first embodiment.
[0017] FIG. 10 is an enlarged cross-sectional view of a
portion, showing an example of a method for manufacturing
the thermal printhead according to the first embodiment.
[0018] FIG. 11 is a cross-sectional view of a portion,
showing an example of a method for manufacturing the
thermal printhead according to the first embodiment.
[0019] FIG. 12 is a cross-sectional view of a portion,
showing an example of a method for manufacturing the
thermal printhead according to the first embodiment.
[0020] FIG. 13 is a cross-sectional view of a portion,
showing an example of a method for manufacturing the
thermal printhead according to the first embodiment.
[0021] FIG. 14 is a cross-sectional view of a portion,
showing an example of a method for manufacturing the
thermal printhead according to the first embodiment.
[0022] FIG. 15 is a cross-sectional view of a portion,
showing an example of a method for manufacturing the
thermal printhead according to the first embodiment.
[0023] FIG. 16 is an enlarged cross-sectional view of a
portion, showing an example of a method for manufacturing
the thermal printhead according to the first embodiment.
[0024] FIG. 17 is an enlarged cross-sectional view of a
portion, showing a first modified example of the thermal
printhead according to the first embodiment.

[0025] FIG. 18 is an enlarged cross-sectional view of a
portion, showing a second modified example of the thermal
printhead according to the first embodiment.

[0026] FIG. 19 is an enlarged cross-sectional view of a
portion, showing a third modified example of the thermal
printhead according to the first embodiment.

[0027] FIG. 20 is an enlarged cross-sectional view of a
portion, showing a fourth modified example of the thermal
printhead according to the first embodiment.

[0028] FIG. 21 is a cross-sectional view of a portion,
showing a thermal printhead according to a second embodi-
ment.

[0029] FIG. 22 is an enlarged cross-sectional view of a
portion, showing a thermal printhead according to a third
embodiment.

[0030] FIG. 23 is an enlarged cross-sectional view of a
portion, showing a first modified example of the thermal
printhead according to the third embodiment.

[0031] FIG. 24 is an enlarged cross-sectional view of a
portion, showing a second modified example of the thermal
printhead according to the third embodiment.

[0032] FIG. 25 is an enlarged cross-sectional view of a
portion, showing a third modified example of the thermal
printhead according to the third embodiment.

[0033] FIG. 26 is an enlarged cross-sectional view of a
portion, showing a thermal printhead according to a fourth
embodiment.

[0034] FIG. 27 is an enlarged cross-sectional view of a
portion, showing a thermal printhead according to a fifth
embodiment.

[0035] FIG. 28 is an enlarged plan view of a portion,
showing a thermal printhead according to a sixth embodi-
ment.
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[0036] FIG. 29 is a cross-sectional view of a portion,
showing a thermal printhead according to a sixth embodi-
ment.

[0037] FIG. 30 is an enlarged cross-sectional view of a
portion, showing the thermal printhead according to the
sixth embodiment.

[0038] FIG. 31 is a cross-sectional view of a portion,
showing an example of a method for manufacturing the
thermal printhead according to the sixth embodiment.
[0039] FIG. 32 is a cross-sectional view of a portion,
showing an example of a method for manufacturing the
thermal printhead according to the sixth embodiment.
[0040] FIG. 33 is a cross-sectional view of a portion,
showing an example of a method for manufacturing the
thermal printhead according to the sixth embodiment.
[0041] FIG. 34 is a cross-sectional view of a portion,
showing an example of a method for manufacturing the
thermal printhead according to the sixth embodiment.
[0042] FIG. 35 is a cross-sectional view of a portion,
showing an example of a method for manufacturing the
thermal printhead according to the sixth embodiment.
[0043] FIG. 36 is a cross-sectional view of a portion,
showing an example of a method for manufacturing the
thermal printhead according to the sixth embodiment.
[0044] FIG. 37 is an enlarged cross-sectional view of a
portion, showing a first modified example of the thermal
printhead according to the sixth embodiment.

[0045] FIG. 38 is an enlarged cross-sectional view of a
portion, showing a second modified example of the thermal
printhead according to the sixth embodiment.

[0046] FIG. 39 is an enlarged cross-sectional view of a
portion, showing a third modified example of the thermal
printhead according to the sixth embodiment.

[0047] FIG. 40 is an enlarged cross-sectional view of a
portion, showing a thermal printhead according to a seventh
embodiment.

[0048] FIG. 41 is an enlarged cross-sectional view of a
portion, showing a thermal printhead according to an eighth
embodiment.

[0049] FIG. 42 is an enlarged cross-sectional view of a
portion, showing a first modified example of the thermal
printhead according to the eighth embodiment.

[0050] FIG. 43 is an enlarged cross-sectional view of a
portion, showing a second modified example of the thermal
printhead according to the eighth embodiment.

[0051] FIG. 44 is an enlarged cross-sectional view of a
portion, showing a third modified example of the thermal
printhead according to the eighth embodiment.

[0052] FIG. 45 is an enlarged cross-sectional view of a
portion, showing a thermal printhead according to a ninth
embodiment.

[0053] FIG. 46 is an enlarged cross-sectional view of a
portion, showing a thermal printhead according to a tenth
embodiment.

[0054] FIG. 47 is an enlarged cross-sectional view of a
portion, showing a thermal printhead according to an elev-
enth embodiment.

EMBODIMENTS

[0055] Hereinafter, embodiments of the present disclosure
will be described specifically with reference to the drawings.
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[0056] Terms such as “first”, “second”, and “third” in the
present disclosure are used simply as labels and are not
necessarily intended to denote the sequence of the target
objects.

[0057] FIGS. 1 to 6 show a thermal printhead according to
a first embodiment. A thermal printhead Al of the present
embodiment includes a first substrate 1, a reflection layer 15,
an insulating layer 19, a protection layer 2, a wiring layer 3,
a resistor layer 4, a second substrate 5, a driver IC 7, and a
heat dissipation member 8. The thermal printhead Al is
incorporated in a printer that carries out printing on a
printing medium (not shown) that is conveyed held between
platen rollers 91. Examples of this kind of printing medium
include heat-sensitive paper for creating a barcode sheet or
a receipt.

[0058] FIG. 1 is a plan view showing the thermal print-
head Al. FIG. 2 is a plan view showing a portion of the
thermal printhead Al. FIG. 3 is an enlarged plan view
showing a portion of the thermal printhead Al. FIG. 4 is a
cross-sectional diagram taken along line IV-IV shown in
FIG. 1. FIG. 5 is a cross-sectional view showing a portion
of the thermal printhead Al. FIG. 6 is an enlarged cross-
sectional view showing a portion of the thermal printhead
Al. In order to facilitate comprehension, the protection layer
2 is not shown in FIGS. 1 to 3. In order to facilitate
comprehension, later-described protection resin 78 is not
shown in FIGS. 1 and 2. In order to facilitate comprehen-
sion, a later-described wire 61 is not shown in FIG. 2. In
FIGS. 1 to 3, the lower side of the diagram in the secondary
scanning direction y is the upstream side, and the upper side
of the diagram is the downstream side. In FIGS. 4 to 6, the
right side of the diagram in the secondary scanning direction
y is the upstream side, and the left side of the diagram is the
downstream side.

[0059] The first substrate 1 supports the wiring layer 3 and
the resistor layer 4 and corresponds to the substrate of the
present disclosure. The first substrate 1 has a long and thin
rectangular shape in which the longitudinal direction is a
primary scanning direction x and the width direction is a
secondary scanning direction y. In the following description,
the thickness direction of the first substrate 1 is described as
a thickness direction z. Although the thickness of the first
substrate 1 is not particularly limited, the thickness of the
first substrate 1 is, for example, 725 pm. Also, the dimension
in the primary scanning direction x of the first substrate 1 is,
for example, 100 mm to 150 mm, and the dimension in the
secondary scanning direction y of the first substrate 1 is, for
example, 2.0 mm to 5.0 mm.

[0060] In the present embodiment, the first substrate 1 is
composed of a single-crystal semiconductor and is made of
Si, for example. As shown in FIGS. 4 and 5, the first
substrate 1 has a first front surface 11 and a first rear surface
12. The first front surface 11 and the first rear surface 12 face
mutually opposite sides in the thickness direction z. The
wiring layer 3 and the resistor layer 4 are provided on the
first front surface 11. The first front surface 11 corresponds
to the front surface of the present disclosure.

[0061] The first substrate 1 includes a protrusion 13. The
protrusion 13 protrudes from the first front surface 11 in the
thickness direction z and extends lengthwise in the primary
scanning direction x. In the example illustrated in the
drawings, the protrusion 13 is formed near the downstream
side in the secondary scanning direction y of the first



US 2019/0263141 Al

substrate 1. Also, due to the fact that the protrusion 13 is part
of the first substrate 1, it is composed of Si, which is a
single-crystal semiconductor.

[0062] In the present embodiment, the protrusion 13 has a
peak portion 130, a pair of first inclined portions 131, and a
pair of second inclined portions 132.

[0063] The peak portion 130 is the portion of the protru-
sion 13 that has the greatest distance from the first front
surface 11. In the present embodiment, the peak portion 130
is composed of a flat surface parallel to the first front surface
11. The peak portion 130 is a long and thin rectangular
surface that extends lengthwise in the primary scanning
direction x as viewed in the thickness direction z.

[0064] The pair of first inclined portions 131 are con-
nected to both sides of the peak portion 130 in the secondary
scanning direction y. Each of the pair of first inclined
portions 131 is inclined by an angle a1 with respect to the
first front surface 11. The first inclined portion 131 is a long
and thin rectangular flat surface that extends lengthwise in
the primary scanning direction x as viewed in the thickness
direction z. Note that the protrusion 13 may also include
inclined portions (not shown) that connect to the pair of first
inclined portions 131 and are adjacent to both ends in the
primary scanning direction X of the peak portion 130.
[0065] A pair of second inclined portions 132 are con-
nected at both sides in the secondary scanning direction y to
the pair of first inclined portions 131. Each of the pair of
second inclined portions 132 is inclined by an angle a2,
which is greater than the angle a1, with respect to the first
front surface 11. The second inclined portions 132 are long
and thin rectangular flat surfaces that extend lengthwise in
the primary scanning direction x as viewed in the thickness
direction z. In the present embodiment, the pair of second
inclined portions 132 are connected to the first front surface
11. Note that the protrusion 13 may also include inclined
portions (not shown) that connect to the pair of second
inclined portions 132 and are located outward in the primary
scanning direction x of both ends in the primary scanning
direction x of the peak portion 130.

[0066] In the present embodiment, the first front surface
11 is a (100) surface. According to an exemplary later-
described manufacturing method, the angle al formed by
the first inclined portion 131 and the first front surface 11 is
30.1 degrees, and the angle o2 formed by the second
inclined portion 132 and the first front surface 11 is 54.8
degrees. The dimension in the thickness direction z of the
protrusion 13 is, for example, 150 pm to 300 pm.

[0067] As shown in FIGS. 5 and 6, the insulating layer 19
covers the first front surface 11 and the protrusion 13, and is
for more reliably insulating the first front surface 11 of the
first substrate. The insulating layer 19 is composed of an
insulating material such as SiO,, SiN, or TEOS (tetraethyl
orthosilicate), and in the present embodiment, TEOS is used.
The thickness of the insulating layer 19 is not particularly
limited, and in one example, it is 5 pm to 15 pm, for
example, and preferably about 10 um.

[0068] The reflection layer 15 is provided on the side of
the insulating layer 19 opposite to the resistor layer 4. In the
present embodiment, the reflection layer 15 is interposed
between the insulating layer 19 and the first substrate 1. The
reflection layer 15 is composed of a material with a larger
heat reflectivity than the insulating layer 19. In the present
disclosure, heat reflectivity is a physical property in which
the sum of the transmissivity and absorptivity with respect
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to heat received by an object through heat radiation (also
called radiation) is 1. That is, the smaller the transmissivity
and the absorptivity of the material are relatively, the larger
the heat reflectivity tends to be. The material of the reflection
layer 15 is not particularly limited, and a metal is preferably
used. Examples of the metal constituting the reflection layer
15 include Cu, Ti, and Al. In the example illustrated in the
drawings, the reflection layer 15 is composed of Cu. Also,
the thickness of the reflection layer 15 is not particularly
limited, and in the present embodiment, for example, it is
thinner than the wiring layer 3, and for example, is 0.05 pm
to 0.3 um, and is about 0.1 um. For example, sputtering or
CVD can be used to form the reflection layer 15.

[0069] The reflection layer 15 is provided at a position
overlapping with the multiple heat generation portions 41 as
viewed in the thickness direction of the portion of the
resistor layer 4 constituting the later-described heat genera-
tion portions 41, and in the present embodiment, as viewed
in the z direction. In the example illustrated in the drawings,
the reflection layer 15 covers all of the first front surface 11
and the protrusion 13 of the first substrate 1, and has a
reflection first portion 151, a reflection second portion 152,
a reflection third portion 153, and a reflection fourth portion
154.

[0070] The reflection first portion 151 is a portion that
overlaps with the heat generation portions 41 as viewed in
the z direction. The reflection second portion 152 is a portion
that overlaps with the protrusion 13 as viewed in the z
direction. In the example illustrated in the drawings, the
reflection first portion 151 is included in the reflection
second portion 152. The reflection third portion 153 is a
portion located upstream in the y direction with respect to
the reflection second portion 152, and overlaps with the first
front surface 11 as viewed in the z direction. The reflection
fourth portion 154 is a portion located downstream in the y
direction with respect to the reflection second portion 152,
and overlaps with the first front surface 11 as viewed in the
z direction.

[0071] The reflection layer 15 of the present example is
insulated from the wiring layer 3 and the resistor layer 4.
That is, the insulating layer 19 is interposed over the entire
region between the reflection layer 15 and the wiring layer
3 and resistor layer 4.

[0072] The resistor layer 4 is supported by the first sub-
strate 1, and in the present embodiment, the resistor layer 4
is supported by the first substrate 1 via the insulating layer
19. The resistor layer 4 includes multiple heat generation
portions 41. The multiple heat generation portions 41 locally
heat the printing medium due to current being selectively
applied thereto. The multiple heat generation portions 41 are
arranged along the primary scanning direction x and are
separated from each other in the primary scanning direction
X. The shapes of the heat generation portions 41 are not
particularly limited, and in the present embodiment, they are
rectangular shapes whose longitudinal directions are the
secondary scanning direction as viewed in the thickness
direction z. The resistor layer 4 is composed of TaN, for
example. The thickness of the resistor layer 4 is not par-
ticularly limited, and for example, it is 0.02 um to 0.1 pum,
and preferably about 0.05 um.

[0073] As shown in FIGS. 3 and 6, in the present embodi-
ment, the heat generation portions 41 each include a peak
portion 410, a pair of first portions 411, and a pair of second
portions 412. The peak portion 410 is a portion formed on
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at least part of peak portion 130 of the protrusion 13 in the
secondary scanning direction y of the heat generation por-
tion 41. The first portion 411 is a portion that is formed on
at least part of the first inclined portion 131 of the protrusion
13 in the secondary scanning direction y, in the heat gen-
eration portion 41. The second portion 412 is a portion that
is formed on at least part of the second inclined portion 132
of the protrusion 13 in the secondary scanning direction vy,
in the heat generation portion 41. Note that in the present
embodiment, the insulating layer 19 is interposed between
the first substrate 1 and the resistor layer 4, but as described
above, the insulating layer 19 is a layer that is sufficiently
thin. For this reason, if the heat generation portions 41 are
formed so as to overlap as viewed in the thickness direction
7, or in views in the normal line directions of the peak
portion 130, the first inclined portions 131, and the second
inclined portions 132, it is described that the heat generation
portions 41 are formed on the first peak portion 130, the first
inclined portions 131, and the second inclined portions 132,
and the same also applies below.

[0074] In the present embodiment, the peak portion 410 is
formed over the entire length of the peak portion 130 in the
secondary scanning direction y. Also, the heat generation
portions 41 straddles the boundaries between the peak
portion 130 and the pair of first inclined portions 131. Also,
the pair of first portions 411 are formed over the entire length
of the pair of first inclined portions 131 in the secondary
scanning direction y. The heat generation portions 41
straddle the boundaries between the pair of first inclined
portions 131 and the pair of second inclined portions 132.
Also, the pair of second portions 412 are formed on only part
of the second inclined portions 132 in the secondary scan-
ning direction y.

[0075] The wiring layer 3 is for forming a conductive path
for applying current to the multiple heat generation portions
41. The wiring layer 3 is supported by the first substrate 1,
and in the present embodiment, as shown in FIGS. 5 and 6,
the wiring layer 3 is stacked on the resistor layer 4. The
wiring layer 3 is composed of a metal material with a lower
resistance than the resistor layer 4, and is composed of Cu,
for example. Also, the wiring layer 3 may be configured to
have a layer composed of Cu, and a layer with a thickness
of about 100 nm, which is composed of Ti and is interposed
between the layer composed of Cu and the resistor layer 4.
The thickness of the wiring layer 3 is not particularly
limited, and for example, it is 0.3 pm to 2.0 pm.

[0076] As shown in FIGS. 1 to 3, 5, and 6, in the present
embodiment, the wiring layer 3 has multiple individual
electrodes 31 and a common electrode 32. As shown in
FIGS. 3 and 6, the portions that are exposed from the wiring
layer 3 between the multiple individual electrodes 31 and the
common electrode 32 in the resistor layer 4 are the multiple
heat generation portions 41.

[0077] As shown in FIGS. 3 and 6, the multiple individual
electrodes 31 each have a band shape that extends approxi-
mately in the secondary scanning direction y, and are
arranged upstream in the secondary scanning direction y
with respect to the multiple heat generation portions 41. In
the present embodiment, the ends of the individual elec-
trodes 31 on the downstream side in the secondary scanning
direction y are arranged at positions overlapping the second
inclined portions 132 located upstream in the secondary
scanning direction y of the protrusion 13. As shown in FIGS.
2 and 5, the individual electrodes 31 have individual pads
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311. The individual pads 311 are portions to which wires 61
for electrically connecting to the driver IC 7 are connected.
[0078] As shown in FIGS. 2, 3, 5, and 6, the common
electrode 32 has a coupling portion 323 and multiple band-
shaped portions 324. The multiple band-shaped portions 324
are arranged downstream of the multiple heat generation
portions 41 in the secondary scanning direction y. The ends
of the multiple band-shaped portions 324 located upstream
in the secondary scanning direction y are located on the side
of the heat generation portions 41 opposite to the ends of the
multiple individual electrodes 31 located downstream in the
secondary scanning direction y. The ends of the band-shaped
portions 324 located upstream in the secondary scanning
direction y are arranged at positions overlapping the second
inclined portions 132 located downstream of the protrusion
13 in the secondary scanning direction y. The coupling
portion 323 is located downstream of the multiple band-
shaped portions 324 in the secondary scanning direction y,
and the multiple band-shaped portions 324 are connected.
The coupling portion 323 is a relatively wide portion that
extends in the primary scanning direction x and has a
dimension in the secondary scanning direction y that is
larger than the dimension in the primary scanning direction
x of the band-shaped portion 324. As shown in FIG. 1, the
coupling portion 323 extends from the downstream side of
the multiple heat generation portions 41 in the secondary
scanning direction y toward the upstream side in the sec-
ondary scanning direction y, bypassing both sides in the
primary scanning direction X.

[0079] In the present embodiment, the portions of the
multiple band-shaped portions 324 on the downstream side
in the secondary scanning direction y and the coupling
portion 323 are formed on the first front surface 11 of the
first substrate 1.

[0080] The protection layer 2 covers the wiring layer 3 and
the resistor layer 4. The protection layer 2 is composed of an
insulating material and protects the wiring layer 3 and the
resistor layer 4. The material of the protection layer 2 is, for
example, Si0,, SiN, SiC, AN, or the like, and the protection
layer 2 is constituted by a single layer or multiple layers of
these materials. The thickness of the protection layer 2 is not
particularly limited, and for example, it is about 1.0 pm to
10 pm.

[0081] Asshown in FIG. 5, in the present embodiment, the
protection layer 2 has pad openings 21. The pad openings 21
penetrate through the protection layer 2 in the thickness
direction. The multiple pad openings 21 expose multiple
individual pads 311 of the individual electrodes 31.

[0082] As shown in FIGS. 1 and 4, the second substrate 5
is arranged upstream of the first substrate 1 in the secondary
scanning direction y. The second substrate 5 is, for example,
a PCB substrate, and is equipped with the driver IC 7 and a
later-described connector 59. The shape and the like of the
second substrate 5 is not particularly limited, and in the
present embodiment, it is a rectangular shape whose longi-
tudinal direction is the primary scanning direction X. The
second substrate 5 has a second front surface 51 and a
second rear surface 52. The second front surface 51 is a
surface facing the same side as the first front surface 11 of
the first substrate 1, and the second rear surface 52 is a
surface facing the same side as the first rear surface 12 of the
first substrate 1. In the present embodiment, the second front
surface 51 is located on the lower side of the drawing in the
thickness direction z relative to the first front surface 11.
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[0083] The driver IC 7 is mounted on the second front
surface 51 of the second substrate 5, and is for applying
current individually to the multiple heat generation portions
41. In the present embodiment, the driver IC 7 is connected
to the multiple individual electrodes 31 by the multiple wires
61. The electric conduction control of the driver IC 7 follows
a command signal input from the thermal printhead Al via
the second substrate 5. The driver IC 7 is connected to a
wiring layer (not shown) of the second substrate 5 by
multiple wires 62. In the present embodiment, multiple
driver ICs 7 are provided according to the number of the
multiple heat generation portions 41.

[0084] The driver ICs 7, the multiple wires 61, and the
multiple wires 62 are covered by the protection resin 78. The
protection resin 78 is composed of, for example, an insu-
lating resin, and is, for example, black. The protection resin
78 is formed so as to straddle the first substrate 1 and the
second substrate 5.

[0085] The connector 59 is used to connect the thermal
printhead A1 to the printer (not shown). The connector 59 is
attached to the second substrate 5 and is connected to the
wiring layer (not shown) of the second substrate 5.

[0086] The heat dissipation member 8 supports the first
substrate 1 and the second substrate 5, and is for dissipating
part of the heat generated by the multiple heat generation
portions 41 to the outside via the first substrate 1. The heat
dissipation member 8 is a block-shaped member composed
of a metal such as aluminum, for example. In the present
embodiment, the heat dissipation member 8 has a first
support surface 81 and a second support surface 82. The first
support surface 81 and the second support surface 82 face
the upper side in the thickness direction z and are arranged
aligned in the secondary scanning direction y. The first rear
surface 12 of the first substrate 1 is bonded to the first
support surface 81. The second rear surface 52 of the second
substrate 5 is bonded to the second support surface 82.

[0087] Next, an example of a method for manufacturing
the thermal printhead A1l will be described below with
reference to FIGS. 7 to 16.

[0088] First, as shown in FIG. 7, a substrate material 1A
is prepared. The substrate material 1A is composed of a
single-crystal semiconductor and is a Si wafer, for example.
The thickness of the substrate material 1A is not particularly
limited, and in the present embodiment, it is 725 um, for
example. The substrate material 1A has a front surface 11A
and a rear surface 12A that face mutually opposite sides. The
front surface 11A is a (100) surface.

[0089] Next, after the front surface 11A is covered with a
predetermined mask layer, anisotropic etching using KOH,
for example, is performed. Accordingly, as shown in FIG. 8,
a protrusion 13 A is formed on the substrate material 1A. The
protrusion 13A protrudes from the front surface 11A and
extends lengthwise in the primary scanning direction x. The
protrusion 13A has a peak portion 130A and a pair of
inclined portions 132A. The peak portion 130A is a surface
that is parallel to the front surface 11A and is a (100) surface
in the present embodiment. The pair of inclined portions
132A are located on both sides in the secondary scanning
direction y of the peak portion 130A and are interposed
between the peak portion 130A and the front surface 11A.
The inclined portions 132A are flat surfaces that are inclined
with respect to the peak portion 130A and the front surface
11A. In the present embodiment, the angle formed by the
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inclined portion 132A and the front surface 11A and peak
portion 130A is 54.8 degrees.

[0090] Next, after the mask layer is removed, etching
using KOH, for example, is performed once again. Accord-
ingly, the substrate material 1A is the first substrate 1 having
the first front surface 11, the first rear surface 12, and the
protrusion 13 shown in FIGS. 9 and 10. The protrusion 13
has a peak portion 130, the pair of first inclined portions 131,
and the pair of second inclined portions 132. The peak
portion 130 is the portion that was the peak portion 130A,
and the pair of second inclined portions 132 are the portions
that were the pair of inclined portions 132A. The pair of first
inclined portions 131 are portions obtained by etching the
boundaries between the peak portion 130A and the pair of
inclined portions 132 A using KOH. The angle a1 formed by
the pair of first inclined portions 131 and the first front
surface 11 is 30.1 degrees, and the angle a2 formed by the
pair of second inclined portions 132 and the first front
surface 11 is 54.8 degrees.

[0091] Next, as shown in FIG. 11, the reflection layer 15
is formed. The reflection layer 15 is formed by depositing
metal on the first substrate 1 using sputtering or CVD, for
example. As described above, the material of the reflection
layer 15 is not particularly limited, and in the example
illustrated in the drawings, Cu is used. The thickness of the
reflection layer 15 is 0.05 pm to 0.3 um, for example, and is
about 0.1 um, for example. In the example illustrated in the
drawings, the reflection layer 15 is formed on the entire
surfaces of the first front surface 11 and the protrusion 13 of
the first substrate 1.

[0092] Next, as shown in FIG. 12, the insulating layer 19
is formed. The insulating layer 19 is formed by depositing
TEOS on the reflection layer 15 using CVD, for example.

[0093] Next, as shown in FIG. 13, a resistor film 4A is
formed. The resistor film 4A is formed by forming a thin film
of TaN on the insulating layer 19 through sputtering, for
example.

[0094] Next, as shown in FIG. 14, a conduction film 3A
that covers the resistor film 4A is formed. The conduction
film 3A is formed by forming a layer composed of Cu
through plating, sputtering, or the like, for example. Also, a
Ti layer may also be formed before the Cu layer is formed.

[0095] Next, as shown in FIGS. 15 and 16, the wiring
layer 3 and the resistor layer 4 are obtained by carrying out
selective etching of the conduction film 3A and selective
etching of the resistor film 4A. The wiring layer 3 has the
above-described multiple individual electrodes 31 and the
common electrode 32. The resistor layer 4 has the multiple
heat generation portions 41.

[0096] Next, the protection layer 2 is formed. The forma-
tion of the protection layer 2 is executed by depositing SiN
and SiC on the insulating layer 19, the wiring layer 3, and
the resistor layer 4 using CVD, for example. Also, the pad
openings 21 are formed by partially removing the protection
layer 2 through etching or the like. Thereafter, the first
substrate 1 and the second substrate 5 are attached to the first
support surface 81, the driver ICs 7 are mounted on the
second substrate 5, the multiple wires 61 and the multiple
wires 62 are bonded, the protection resin 78 is formed, and
the like, and thereby the above-described thermal printhead
Al is obtained.

[0097] Next, actions of the thermal printhead Al will be
described.
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[0098] According to the present embodiment, the reflec-
tion layer 15 is provided on the side of the insulating layer
19 opposite to the multiple heat generation portions 41. The
reflection layer 15 overlaps with the multiple heat generation
portions 41 as viewed in the z direction, which is a view in
the thickness direction of the heat generation portion 41.
Also, the reflection layer 15 is composed of a material with
a larger heat reflectivity than the insulating layer 19. Accord-
ingly, when the heat generation portions 41 generate heat
due to current being applied to the resistor layer 4, the heat
that passes through the insulating layer 19 from the heat
generation portion 41 can be reflected toward the heat
generation portion 41 by the reflection layer 15. Accord-
ingly, it is possible to control the heat that escapes toward the
first rear surface 12 through the first substrate 1, for example,
and it is possible to transmit a greater amount of heat to the
printing paper. Accordingly, with the thermal printhead A1,
printing quality can be improved.

[0099] Increasing the thickness of the insulating layer 19
can contribute to controlling the amount of heat that escapes
toward the first rear surface 12 through the first substrate 1
due to heat transmission. However, the greater the thickness
of the insulating layer 19 is made, the more time is required
for the step of forming the insulating layer 19 in the method
for manufacturing the thermal printhead Al. In the present
embodiment, heat dissipation caused by thermal radiation
can be suppressed by the reflection layer 15. For this reason,
the amount of heat that escapes from the heat generation
portion 41 toward the first rear surface 12 can be reduced
without increasing the thickness of the insulating layer 19
much. Accordingly, it is possible to improve the printing
quality and avoid an excessive increase in the manufacturing
time.

[0100] The reflection layer 15 has the reflection second
portion 152 and is formed in a region larger than that of the
multiple heat generation portions 41 as viewed in the z
direction. Accordingly, a greater amount of the heat that
escapes from the heat generation portion 41 toward the first
rear surface 12 can be reflected toward the printing paper.
Also, a configuration in which the reflection layer 15 has a
reflection third portion 153 and a reflection fourth portion
154 is preferable for further improving the heat reflection
effect.

[0101] The reflection layer 15 is composed of metal, and
is composed of Cu, for example. Metals such as Cu have a
significantly higher heat reflectivity compared to SiO, and
the like. For this reason, the heat reflection effect achieved
by the reflection layer 15 can be improved. Also, a thermal
reflection effect can be expected with the reflection layer 15
composed of this kind of material, even if the thickness is
reduced. Accordingly, the reflection layer 15 can be formed
in a shorter amount of time, and thus a reduction in the
efficiency of manufacturing the thermal printhead Al can be
avoided.

[0102] Also, the protrusion 13 of the first substrate 1 has
the peak portion 130 and the first inclined portions 131. The
heat generation portion 41 has a peak portion 410 formed on
the peak portion 130 and first portions 411 formed on the
first inclined portions 131, and is formed straddling the
boundaries between the peak portion 130 and the first
inclined portions 131. For this reason, as shown in FIG. 4,
when the platen roller 91 is pressed onto the thermal
printhead Al, the platen roller 91 comes into contact with
one or both of the peak portion 410 and the first portion 411
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due to elastic deformation of the platen roller 91. As shown
in FIG. 4, in the case of using a configuration in which a
center 910 of the platen roller 91 matches the center of the
protrusion 13 in the secondary scanning direction y, the
platen roller 91 comes into contact with the peak portion 410
with a strong force. On the other hand, if the center 910 of
the platen roller 91 unexpectedly shifts in the secondary
scanning direction y with respect to the center of the
protrusion 13, the pressing force of the platen roller 91 and
the peak portion 410 will decrease. However, in the present
embodiment, since the heat generation portion 41 has the
first portion 411, if the platen roller 91 shifts, the percentage
of the platen roller 91 that comes into contact with the first
portion 411 increases, and the platen roller 91 is still suitably
pressed against the heat generation portion 41. Accordingly,
with the thermal printhead A1, even if the platen roller 91
shifts unexpectedly, the diameter of the platen roller 91 is
different, or the like, reduction of the printing quality can be
suppressed and the printing quality can be improved.

[0103] Also, in the present embodiment, the peak portion
410 is formed over the entire length of the peak portion 130
in the secondary scanning direction y and the pair of first
portions 411 are provided on both sides of the peak portion
410 in the secondary scanning direction y. For this reason,
even if the shifting of the platen roller 91 occurs upstream
or downstream in the secondary scanning direction y, reduc-
tion of the printing quality can be suppressed. Also, the pair
of first portions 411 are formed over the entire length of the
first inclined portions 131 in the secondary scanning direc-
tion y. This is preferable for suppressing reduction of the
printing quality in the case where the platen roller 91 shifts
unexpectedly.

[0104] Also, in the present embodiment, the protrusion 13
has the pair of second inclined portions 132. That is, the
protrusion 13 is configured such that the first inclined
portions 131 and the second inclined portions 132, which are
inclined in two stages with respect to the peak portion 130
(first front surface 11), are arranged side-by-side in the
secondary scanning direction y. For this reason, the angle
formed by the peak portion 130 and the first inclined portion
131 can be reduced, which is preferable for improving the
printing quality. Also, the smaller the angle formed by the
peak portion 130 and the first inclined portion 131 is, the
more the prevention of wear in the protection layer 2 caused
by the passage of the printing paper during printing can be
suppressed. Also, due to the first portion 411 being provided
over the entire length of the first inclined portion 131 in the
secondary scanning direction y, the ends of the individual
electrodes 31 and the common electrodes 32 in the second-
ary scanning direction are located on the pair of second
inclined portions 132 instead of being located on the pair of
first inclined portions 131. For this reason, it is possible to
avoid a case in which a level difference caused by the
presence of the edges of the wiring layer 3 occurs at the
position overlapping the first inclined portion 131, which is
advantageous for smooth passage of the printing paper and
preventing the attachment of paper residue. Also, providing
the pair of second portions 412 is more preferable for
suppressing reduction of the printing quality in the case
where the platen roller 91 shifts unexpectedly.

[0105] The common electrodes 32 are located downstream
of the multiple heat generation portions 41 in the secondary
scanning direction y, and thus only the multiple individual
electrodes 31 are aligned upstream of the multiple heat
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generation portions 41 in the secondary scanning direction y.
Accordingly, the alignment pitch of the multiple individual
electrodes 31 in the primary scanning direction x can be
shortened, and more detailed printing can be achieved.

[0106] FIGS. 17 to 27 show modified examples and other
embodiments of the present disclosure. Note that in these
drawings, elements that are the same as or similar to those
of the above-described embodiment are denoted by refer-
ence numerals that are the same as those of the above-
described embodiment.

[0107] FIG. 17 shows a first modified example of the
thermal printhead Al. In the thermal printhead A1l of the
present modified example, the reflection layer 15 is com-
posed of a reflection first layer 15a and a reflection second
layer 1564.

[0108] The reflection first layer 15a is formed directly on
the first front surface 11 and the protrusion 13 of the first
substrate 1. The reflection second layer 155 is formed on the
reflection first layer 154 and is in contact with the insulating
layer 19. The reflection first layer 15a is composed of Ti, for
example. The reflection second layer 155 is composed of Cu,
for example. The thickness of the reflection layer 15 of the
present modified example may also be about the same as the
thickness of the reflection layer 15 of the above-described
example, and may also be smaller than the thickness of the
reflection layer 15 of the above-described example.

[0109] According to the present modified example, the
portion of the reflection layer 15 that comes into contact with
the first substrate 1 is formed by the reflection first layer 15a.
The reflection first layer 15a is composed of Ti and can
improve the force of bonding with the first substrate 1
composed of Si. Accordingly, it is possible to more reliably
suppress a case in which the reflection layer 15 separates
from the first substrate 1, or the like.

[0110] FIG. 18 shows a second modified example of the
thermal printhead Al. In a thermal printhead A12 of the
present modified example, the reflection layer 15 is electri-
cally connected to part of the wiring layer 3.

[0111] In the present example, a through portion 49 is
formed in the resistor layer 4. Also, a through portion 191 is
formed in the insulating layer 19. The through portion 49 is
a hole or the like that penetrates through the resistor layer 4.
A through portion 191 is a hole or the like that penetrates
through the insulating layer 19. The through portion 49 and
the through portion 191 overlap with each other, and in the
example illustrated in the drawings, the through portion 49
is enveloped in the through portion 191 as viewed in the z
direction. The common electrode 32 of the wiring layer 3 is
in contact with the reflection layer 15 through the through
portion 191 and the through portion 49. Accordingly, the
reflection layer 15 is electrically connected to the common
electrodes 32.

[0112] According to this kind of modified example, there
is no need to form a conduction path that bypasses the
individual electrodes 31 in the x direction in order to
electrically connect the common electrode 32 to the second
substrate 5 and the connector 59 illustrated as examples in
FIG. 4. Accordingly, the thermal printhead A12 can be made
smaller as viewed in the z direction. Also, the reflection layer
15 is a site whose area tends to be increased. For this reason,
it is possible to achieve lower resistance in the conduction
path between the common electrode 32 and the second
substrate 5 and connector 59.

Aug. 29,2019

[0113] FIG. 19 shows a third modified example of the
thermal printhead Al. In a thermal printhead A13 of the
present modified example, a configuration is used in which
the reflection layer 15 has the reflection first portion 151 and
the reflection second portion 152 but does not have the
above-described reflection third portion 153 and reflection
fourth portion 154.

[0114] In the present example, the reflection layer 15 is
formed on a region overlapping with the protrusion 13 as
viewed in the z direction. On the other hand, the reflection
layer 15 is not formed on the region overlapping with the
first front surface 11 as viewed in the z direction.

[0115] According to this kind of modified example as
well, printing quality can be improved. Also, by reducing the
area for forming the reflection layer 15, it is possible to
achieve a reduction of the manufacturing cost.

[0116] FIG. 20 shows a fourth modified example of the
thermal printhead Al. In a thermal printhead A14 of the
present modified example, the reflection layer 15 has the
above-described reflection first portion 151, reflection sec-
ond portion 152, reflection third portion 153, and reflection
fourth portion 154, and further has multiple through portions
159.

[0117] The multiple through portions 159 are holes or slits
that penetrate through the reflection layer 15 in the thickness
direction. The multiple through portions 159 are arranged
dispersed as appropriate in the x direction and the y direction
as viewed in the z direction. In the example illustrated in the
drawings, the multiple through portions 159 are formed on
the reflection third portion 153 and the reflection fourth
portion 154, but are not formed on the reflection second
portion 152. That is, the multiple through portions 159
overlap with the first front surface 11 in the z direction but
do not overlap with the protrusion 13 and do not overlap
with the multiple heat generation portions 41.

[0118] According to this kind of modified example, the
first substrate 1 and the insulating layer 19 can be brought
into contact with each other through the multiple through
portions 159, and the bonding force of the insulating layer
19 and the first substrate 1 can be increased. Also, there is
an advantage in that leeway for selecting a material that has
a relatively lower bonding force between the first substrate
1 and the insulating layer 19 as the material of the reflection
layer 15 is obtained by ensuring bonding through the mul-
tiple through portions 159. Also, due to the multiple through
portions 159 not being provided at positions overlapping
with the multiple heat generation portions 41, it is possible
to prevent a decrease in thermal reflection caused by the
multiple through portions 159.

[0119] FIG. 21 shows a thermal printhead according to a
second embodiment. A thermal printhead A2 of the present
embodiment differs from the above-described embodiment
in that the reflection layer 15 is formed on the first rear
surface 12 of the first substrate 1.

[0120] In the present embodiment as well, the first sub-
strate 1 is composed of Si. Si allows heat to pass more easily
compared to a metal such as Cu, for example. According to
the configuration in which the reflection layer 15 is provided
on the first rear surface 12 as well, the heat that has passed
through the first substrate 1 can be reflected by the reflection
layer 15, and the printing quality can be improved.

[0121] FIG. 22 shows a thermal printhead according to a
third embodiment. A thermal printhead A3 of the present
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embodiment differs from the above-described embodiment
in that the first substrate 1 is made of ceramic.

[0122] The first substrate 1 has the first front surface 11
and the first rear surface 12 but does not have the protrusion
13 of the above-described embodiment. The reflection layer
15 is formed so as to cover all of the first front surface 11.
All of the reflection layer 15 is covered by the insulating
layer 19. The insulating layer 19 is a layer with an approxi-
mately uniform thickness overall. For this reason, the mul-
tiple heat generation portions 41 are not configured to
protrude with respect to the surrounding site.

[0123] According to this kind of embodiment as well,
printing quality can be improved due to thermal reflection
achieved by the reflection layer 15.

[0124] FIG. 23 shows a first modified example of the
thermal printhead A3. In a thermal printhead A31 of the
present modified example, the insulating layer 19 has a
protrusion 192. The protrusion 192 is a site in which the
insulating layer 19 partially protrudes in the z direction. The
protrusion 192 has a shape that extends lengthwise in the x
direction. The individual electrodes 31 and the common
electrode 32 are provided on both sides of the protrusion 192
in the y direction. The multiple heat generation portions 41
are provided in a region overlapping with the protrusion 192
as viewed in the z direction.

[0125] The protection layer 2 includes a protrusion 210.
The protrusion 210 overlaps with the protrusion 192 as
viewed in the z direction and has a shape that protrudes in
the z direction. The protrusion 210 has a first surface 211, a
pair of second surfaces 212, and a pair of third surfaces 213.
The first surface 211 is a surface of the protrusion 210 that
is the furthest away from the first substrate 1 in the z
direction, and in the example shown in the drawings, it is a
curved surface that bulges in the z direction. The pair of
second surfaces 212 are connected to both ends in the y
direction of the first surface 211. The second surfaces 212
are surfaces that are approximately perpendicular to the z
direction. The pair of third surfaces 213 are connected to the
outer sides of the second surfaces 212 in the y direction. The
pair of third surfaces 213 are surfaces that are inclined so as
to be closer to the first substrate 1 in the z direction the
further they are from the second surface 212 in the y
direction.

[0126] According to this kind of modified example as
well, printing quality can be improved due to thermal
reflection achieved by the reflection layer 15. Also, by
providing the protrusion 192, the multiple heat generation
portions 41 can be pressed more strongly against the printing
paper via the first surface 211 and the pair of second surfaces
212 of the protrusion 210 of the protection layer 2, which is
preferable for improving the printing quality.

[0127] FIG. 24 shows a second modified example of the
thermal printhead A3. In a thermal printhead A32 of the
present modified example, the insulating layer 19 is pro-
vided so as to cover only part of the first front surface 11 in
the y direction. The insulating layer 19 has a shape that
gently protrudes in the z direction and extends lengthwise in
the x direction. The multiple heat generation portions 41 are
provided on the insulating layer 19. The reflection layer 15
is provided in a region enveloped in the insulating layer 19
as viewed in the z direction. That is, the reflection layer 15
is formed only between the first front surface 11 and the
insulating layer 19 of the first substrate 1 and does not come
into contact with the wiring layer 3 and the resistor layer 4.
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[0128] The protection layer 2 includes a protrusion 220.
The protrusion 220 has a shape that overlaps with the
insulating layer 19 as viewed in the z direction and protrudes
in the z direction overall. The protrusion 220 has a first
surface 221, a pair of second surfaces 222, and a pair of third
surfaces 223. The first surface 221 is a surface of the
protrusion 220 that is located in the approximate center in
the y direction, and in the example shown in the drawings,
it is a curved surface that gently bulges in the z direction.
The pair of second surfaces 222 are connected to both ends
in the y direction of the first surface 221. The second
surfaces 222 have shapes that are further away from the first
substrate 1 in the z direction the further away they are from
the first surface 221 in the y direction, and the second
surfaces 222 are slightly inclined with respect to the z
direction. The pair of third surfaces 223 are surfaces that are
gently inclined so as to be closer to the first substrate 1 in the
z direction the further away they are from the second surface
222 in the y direction.

[0129] According to this kind of modified example as
well, printing quality can be improved due to thermal
reflection achieved by the reflection layer 15. Also, by
including the insulating layer 19 with a bulging shape, the
multiple heat generation portions 41 can be more strongly
pressed against the printing paper via the protrusion 220 of
the protection layer 2, which is preferable for improving the
printing quality.

[0130] FIG. 25 shows a third modified example of the
thermal printhead A3. In a thermal printhead A33 of the
present modified example, the insulating layer 19 is pro-
vided so as to cover only part of the first front surface 11 in
the y direction, and the thermal printhead 33 further includes
a protrusion 192. The protrusion 192 is formed into a shape
in which part of the insulating layer 19 partially protrudes
relative to the surrounding site. In the present modified
example, the multiple heat generation portions 41 are pro-
vided on the protrusion 192. Similarly to the reflection layer
15 of the thermal printhead A32, the reflection layer 15 is
provided in a region enveloped by the insulating layer 19 as
viewed in the z direction.

[0131] The protection layer 2 includes a protrusion 230.
The protrusion 230 has a shape that overlaps with the
insulating layer 19 as viewed in the z direction and protrudes
in the z direction overall. The protrusion 230 has a first
surface 231, a pair of second surfaces 232, a pair of third
surfaces 233, a pair of fourth surfaces 234, a pair of fifth
surfaces 235, and a pair of sixth surfaces 236. The first
surface 231 is a surface of the protrusion 210 that is the
furthest away from the first substrate 1 in the z direction, and
in the example shown in the drawings, it is a surface that is
approximately perpendicular to the z direction. The pair of
second surfaces 232 are connected to both ends of the first
surface 231 in the y direction. The second surface 232 has
a shape that is closer to the first surface 1 in the z direction
the further away it is from the first surface 231 in the y
direction, and the second surface 232 is slightly inclined
with respect to the z direction. The pair of third surfaces 233
are connected to the outer sides of the second surfaces 232
in the y direction. The third surfaces 233 are inclined so as
to be further away from the first substrate 1 in the z direction
the further away they are from the second surface 232 in the
y direction. The dimension in the z direction of the third
surfaces 233 is smaller than the dimension in the z direction
of the second surfaces 232. The pair of fourth surfaces 234
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are connected to the outer sides of the pair of third surfaces
233 in the y direction. The fourth surfaces 234 are inclined
so as to be closer to the first substrate 1 in the z direction the
further away they are from the third surfaces 233 in the y
direction, and the fourth surfaces 234 are gently curved
surfaces. The pair of fifth surfaces 235 are connected to the
outer sides of the pair of fourth surfaces 234 in the y
direction. The fifth surfaces 235 have shapes that are further
away from the first substrate 1 in the z direction the further
away they are from the fourth surfaces 234 in the y direction,
and the fifth surfaces 235 are slightly inclined with respect
to the z direction. The pair of sixth surfaces 236 are
connected to the outer sides of the pair of fifth surfaces 235
in the y direction. The sixth surfaces 236 are inclined so as
to be closer to the first substrate 1 in the z direction the
further away they are from the fifth surfaces 235 in the y
direction, and the sixth surfaces 236 are gently curved
surfaces.

[0132] According to this kind of modified example as
well, printing quality can be improved due to thermal
reflection achieved by the reflection layer 15. Also, due to
the insulating layer 19 including the protrusion 192, the
multiple heat generation portions 41 can be more strongly
pressed against the printing paper via the protrusion 230 of
the protection layer 2, and the printing quality can be further
improved.

[0133] FIG. 26 shows a thermal printhead according to a
fourth embodiment. In a thermal printhead A4 of the present
embodiment, the first substrate 1 has the first front surface
11, the first rear surface 12, an end surface 16, and an
inclined surface 17. The first substrate 1 is composed of
ceramic. The end surface 16 is a surface that is located
between the first front surface 11 and the first rear surface 12
in the z direction and is perpendicular to the y direction. The
end surface 16 is connected to the first rear surface 12. The
inclined surface 17 is interposed between the first front
surface 11 and the end surface 16 and connects the first front
surface 11 and the end surface 16. The inclined surface 17
is inclined with respect to the first front surface 11 and the
end surface 16.

[0134] The insulating layer 19 is formed on the inclined
surface 17 of the first substrate 1. The insulating layer 19 is
flush with the first front surface 11 and the end surface 16
and has an approximately triangular shape as viewed in the
x direction.

[0135] The resistor layer 4 covers at least part of the first
front surface 11 and at least part of the insulating layer 19
and the end surface 16. The resistor layer 4 covers all of the
insulating layer 19.

[0136] The wiring layer 3 exposes the resistor layer 4 on
the insulating layer 19. Accordingly, the multiple heat gen-
eration portions 41 are provided on the insulating layer 19.
[0137] The reflection layer 15 is provided between the
inclined surface 17 and the insulating layer 19 of the first
substrate 1. The reflection layer 15 is not in contact with the
wiring layer 3 and the resistor layer 4. Also, as viewed in the
thickness direction of the portion of the resistor layer 4
constituting the multiple heat generation portions 41, that is,
as viewed in the up-down direction of the drawing in FIG.
26, which is inclined in the y direction and the z direction,
the reflection layer 15 overlaps with the multiple reflection
layers 15 and has a reflection first portion 151.

[0138] The protection layer 2 is formed so as to overlap
with the first front surface 11, the reflection layer 15, the end
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surface 16, and the first rear surface 12 of the first substrate
1. The protection layer 2 includes a protrusion 240. The
protrusion 240 overlaps with the insulating layer 19 as
viewed in a direction perpendicular to the inclined surface
17, and has a shape that bulges overall. The protrusion 240
has a first surface 241, a pair of second surfaces 242, and a
pair of third surfaces 243. The first surface 241 is located in
the approximate center as viewed in the x direction of the
protrusion 240 and is an approximately flat surface in the
example illustrated in the drawings. The pair of second
surfaces 242 connect to both sides of the first surface 241
and are surfaces with shapes that are further away from the
inclined surface 17 the further away they are from the first
surface 241. The pair of third surfaces 243 are connected to
the outer sides of the pair of second surfaces 242, and are
surfaces that bulge gently as viewed in the x direction.
[0139] Also, the protection layer 2 has a bulging portion
249. The bulging portion 249 covers the portion of the first
rear surface 12 on the side on which the inclined surface 17
is located in the y direction. The bulging portion 249 is a
shape that bulges away from the first rear surface 12 in the
z direction.

[0140] According to this kind of embodiment as well,
printing quality can be improved due to thermal reflection of
the reflection layer 15. Also, the multiple heat generation
portions 41 can be more strongly pressed against the printing
paper.

[0141] FIG. 27 shows a thermal printhead according to a
fifth embodiment. In a thermal printhead A5 of the present
embodiment, the first substrate 1 has the first front surface
11, the first rear surface 12, and an end surface 16. The first
substrate 1 is composed of ceramic. The end surface 16 is
connected to the first front surface 11 and the first rear
surface 12. The end surface 16 is a curved surface that
bulges in the y direction.

[0142] The reflection layer 15 is formed so as to cover part
of the end surface 16. Due to being formed along the end
surface 16, the reflection layer 15 is curved overall such that
its dimension in the y direction is a dimension yl. The
insulating layer 19 is formed so as to cover the end surface
16 and the reflection layer 15 of the first substrate 1. The
insulating layer 19 is a shape that bulges in the y direction.
[0143] The resistor layer 4 is formed so as to cover the
insulating layer 19. The wiring layer 3 exposes the resistor
layer 4 in the region overlapping with the insulating layer 19
as viewed in the y direction. Accordingly, the multiple heat
generation portions 41 are provided on the insulating layer
19.

[0144] As viewed in the thickness direction of a portion of
the resistor layer 4 that constitutes the heat generation
portion 41, that is, as viewed in the y direction, the reflection
layer 15 overlaps with the multiple heat generation portions
41. The resistor layer 4 is curved overall by being formed on
the insulating layer 19. The portion of the resistor layer 4
that overlaps with the wiring layer 3 is curved such that its
dimension in the y direction is a dimension y2. The dimen-
sion y2 is larger than the dimension y1.

[0145] The protection layer 2 has a first surface 251, a pair
of second surfaces 252, a pair of third surfaces 253, a fourth
surface 254, and a fifth surface 255. The first surface 251 is
a surface of the protection layer 2 that is located in the
approximate center in the x direction, and in the example
illustrated in the drawings, it is a surface that is approxi-
mately perpendicular with respect to the y direction. The
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pair of second surfaces 252 are connected to both ends of the
first surface 251 in the z direction and are inclined so as to
be further away from the first substrate 1 in the y direction
the further away they are from the first surface 251 in the z
direction. The pair of third surfaces 253 are connected to the
outer sides of the pair of third surfaces 253 in the z direction.
The third surface 253 is a curved surface with a bulging
shape that approximately conforms to the shape of the
insulating layer 19. One end of the fourth surface 254 is
connected to one of the third surfaces 253, and the other end
is in contact with the wiring layer 3. The fourth surface 254
is a curved surface that smoothly connects from the third
surface 253. The fifth surface 255 is connected to the other
third surface 253. The fifth surface 255 has a shape that is
located closer to the first rear surface 12 the further away it
is from the third surface 253 in the y direction. The fifth
surface 255 has a larger area than the third surface 253 and
is an approximately flat surface.

[0146] According to the present embodiment as well,
printing quality can be improved due to thermal reflection of
the reflection layer 15. Also, the multiple heat generation
portions 41 can be more strongly pressed against the printing
paper.

Appendix Al
[0147] A thermal printhead including:
[0148] a substrate;
[0149] a resistor layer including a plurality of heat gen-

eration portions that are supported by the substrate and are
aligned in a primary scanning direction;

[0150] a wiring layer that is supported by the substrate and
forms a conductive path to the plurality of heat generation
portions;

[0151] an insulating layer interposed between the sub-
strate and the resistor layer; and

[0152] a reflection layer that is located on the side of the
insulating layer opposite to the plurality of heat generation
portions, overlaps with the plurality of heat generation
portions as viewed in a thickness direction of the plurality of
heat generation portions, and has a greater heat reflectivity
than the insulating layer.

Appendix A2

[0153] The thermal printhead according to Appendix Al,
wherein the reflection layer is interposed between the insu-
lating layer and the substrate.

Appendix A3

[0154] The thermal printhead according to Appendix A2,
wherein the substrate is composed of a single-crystal semi-
conductor.

Appendix A4

[0155] The thermal printhead according to Appendix A3,
wherein the substrate is composed of Si.

Appendix AS

[0156] The thermal printhead according to Appendix A3
or A4, wherein the reflection layer includes Cu.
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Appendix A6

[0157] The thermal printhead according to any one of
Appendixes A3 to AS, wherein the reflection layer includes
Ti.

Appendix A7

[0158] The thermal printhead according to Appendix A6,
wherein the reflection layer includes: a reflection first layer
that comes into contact with the substrate; and a reflection
second layer formed on the reflection first layer.

Appendix A8

[0159] The thermal printhead according to Appendix A7,
wherein the reflection second layer comes into contact with
the insulating layer.

Appendix A9

[0160] The thermal printhead according to Appendix A7
or A8, wherein the reflection first layer is composed of Ti
and the reflection second layer is composed of Cu.

Appendix A10

[0161] The thermal printhead according to any one of
Appendixes A3 to A9, wherein the reflection layer is insu-
lated with respect to the wiring layer.

Appendix All

[0162] The thermal printhead according to any one of
Appendixes A3 to A9, wherein the reflection layer is elec-
trically connected to part of the wiring layer.

Appendix A12

[0163] The thermal printhead according to any one of
Appendixes A3 to All, wherein the reflection layer has a
through portion that allows contact between the substrate
and the insulating layer.

Appendix A13

[0164] The thermal printhead according to any one of
Appendixes A3 to A12, wherein

[0165] the substrate has a front surface on which the
insulating layer is formed and a protrusion that protrudes
from the front surface and extends in the primary scanning
direction,

[0166] the protrusion has a peak portion at which a dis-
tance from the front surface is the greatest, and a first
inclined portion that connects to the peak portion in the
secondary scanning direction and is inclined with respect to
the front surface, and

[0167] the heat generation portions are formed on at least
part of the peak portion in the secondary scanning direction
and on at least part of the first inclined portion in the
secondary scanning direction, straddling a boundary
between the peak portion and the first inclined portion.

Appendix Al4

[0168] The thermal printhead according to Appendix A13,
wherein the protrusion has a second inclined portion that is
connected to the first inclined portion on the side opposite to
the peak portion in the secondary scanning direction, and
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that is inclined with respect to the front surface at an
inclination angle greater than that of the first inclined
portion.

Appendix A15

[0169] The thermal printhead according to Appendix A14,
wherein the protrusion has a pair of the first inclined portions
located on both sides of the peak portion in the secondary
scanning direction.

Appendix A16

[0170] The thermal printhead according to Appendix A15,
wherein the protrusion has a pair of second inclined portions
located on both sides of the pair of first inclined portions in
the secondary scanning direction.

Appendix A17

[0171] The thermal printhead according to Appendix A16,
wherein the heat generation portions are formed over the
entire length of the peak portion in the secondary scanning
direction and over the entire length of the pair of first
inclined portions in the secondary scanning direction.

Appendix A18

[0172] The thermal printhead according to any one of
Appendixes Al5 to Al17, wherein the heat generation por-
tions are further formed on at least part of the second
inclined portion in the secondary scanning direction, strad-
dling the boundary between the first inclined portion and the
second inclined portion.

[0173] FIGS. 28 to 30 show a thermal printhead according
to a sixth embodiment. The thermal printhead A6 of the
present embodiment includes the first substrate 1, the insu-
lating layer 19, the protection layer 2, the first conduction
layer 3, the second conduction layer 35, the resistor layer 4,
the second substrate 5, the driver IC 7, and the heat dissi-
pation member 8. The thermal printhead A6 is incorporated
in a printer that carries out printing on a printing medium
(not shown) that is conveyed held between platen rollers 91.
Examples of this kind of printing medium include heat-
sensitive paper for creating a barcode sheet or a receipt.
[0174] FIG. 28 is an enlarged plan view showing a portion
of the thermal printhead A6. FIG. 29 is a cross-sectional
view showing a portion of the thermal printhead A6. FIG. 30
is an enlarged cross-sectional view showing a portion of the
thermal printhead A6. In order to facilitate comprehension,
the protection layer 2 is not shown in FIG. 28. In FIG. 28,
the lower side of the drawing in the secondary scanning
direction y is the upstream side, and the upper side of the
drawing is the downstream side. In FIGS. 29 and 30, the
right side of the drawing in the secondary scanning direction
y is the upstream side, and the left side of the drawing is the
downstream side.

[0175] The first substrate 1 has a configuration similar to
that of the first substrate 1 of the above-described first
embodiment, for example.

[0176] As shown in FIGS. 29 and 30, the insulating layer
19 covers the first front surface 11 and the protrusion 13 and
is for more reliably insulating the first front surface 11 of the
first substrate 1. The insulating layer 19 is composed of an
insulating material such as SiO,, SiN, or TEOS (tetraethyl
orthosilicate), and in the present embodiment, TEOS is used.
The thickness of the insulating layer 19 is not particularly

Aug. 29,2019

limited, and in one example, it is 5 pm to 15 pm, for
example, and preferably 5 um to 10 pm.

[0177] The resistor layer 4 is supported by the first sub-
strate 1, and in the present embodiment, the resistor layer 4
is supported by the first substrate 1 via the insulating layer
19. The resistor layer 4 includes multiple heat generation
portions 41. The multiple heat generation portions 41 locally
heat the printing medium due to current being selectively
applied to each. In the present embodiment, the heat gen-
eration portions 41 are regions of the resistor layer 4 that are
exposed from the first conduction layer 3 and the second
conduction layer 35. The multiple heat generation portions
41 are arranged along the primary scanning direction x and
are separated from each other in the primary scanning
direction x. The shapes of the heat generation portions 41 are
not particularly limited, and in the present embodiment, they
are rectangular shapes whose longitudinal directions are the
secondary scanning direction y as viewed in the thickness
direction z. The resistor layer 4 is composed of TaN, for
example. The thickness of the resistor layer 4 is not par-
ticularly limited, and for example, it is 0.02 um to 0.1 pum,
and preferably about 0.08 um.

[0178] As shown in FIGS. 28 and 30, in the present
embodiment, the heat generation portion 41 has the peak
portion 410, the pair of first portions 411, and the pair of
second portions 412. The peak portion 410 is a portion
formed on at least part of peak portion 130 of the protrusion
13 in the secondary scanning direction y of the heat gen-
eration portion 41. The first portion 411 is a portion that is
formed on at least part of the first inclined portion 131 of the
protrusion 13 in the secondary scanning direction y, in the
heat generation portion 41. The second portion 412 is a
portion that is formed on at least part of the second inclined
portion 132 of the protrusion 13 in the secondary scanning
direction y, in the heat generation portion 41. Note that in the
present embodiment, the insulating layer 19 is interposed
between the first substrate 1 and the resistor layer 4, but as
described above, the insulating layer 19 is a layer that is
sufficiently thin. For this reason, if the heat generation
portions 41 are formed so as to overlap as viewed in the
thickness direction z, or in views in the normal line direc-
tions of the peak portion 130, the first inclined portions 131,
and the second inclined portions 132, it is described that the
heat generation portions 41 are formed on the peak portion
130, the first inclined portions 131, and the second inclined
portions 132, and the same also applies below.

[0179] In the present embodiment, the peak portion 410 is
formed over the entire length of the peak portion 130 in the
secondary scanning direction y. Also, the heat generation
portion 41 straddles the boundary between the peak portion
130 and the pair of first inclined portions 131. Also, the pair
of first portions 411 are formed over the entire length of the
pair of first inclined portions 131 in the secondary scanning
direction y. The heat generation portion 41 straddles the
boundaries between the pair of first inclined portions 131
and the pair of second inclined portions 132. Also, the pair
of'second portions 412 are formed on only part of the second
inclined portions 132 in the secondary scanning direction y.
[0180] The second conduction layer 35 is a layer in which
the resistance per unit length in the secondary scanning
direction reaches a value between that of the heat generation
portion 41 and the first conduction layer 3 of the resistor
layer 4. As shown in FIGS. 28 and 30, the portions of the
resistor layer 4 protruding from the second conduction layer
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35 are the multiple heat generation portions 41. The second
conduction layer 35 has multiple auxiliary heat generation
portions 36 that are adjacent to the heat generation portions
41 in the secondary scanning direction y and come into
contact with the first conduction layer 3. The auxiliary heat
generation portions 36 are sites of the second conduction
layer 35 that protrude from the first conduction layer 3. A
material and thickness that satisfy the above-described rela-
tionship of the resistances are used as appropriate as the
material and thickness of the second conduction layer 35. An
example of the material of the second conduction layer 35 is
a material that includes Ti. If the thickness of the heat
generation portion 41 of the resistor layer 4 is 0.08 um, the
thickness of the second conduction layer 35 is about 0.02 pm
to 0.06 um, and is smaller than that of the heat generation
portion 41 of the resistor layer 4. The second conduction
layer 35 is formed on the resistor layer 4 and is in contact
with the resistor layer 4.

[0181] In the present embodiment, the second conduction
layer 35 has a pair of auxiliary heat generation portions 36.
The pair of auxiliary heat generation portions 36 each have
a first portion 361 and a second portion 362. The first portion
361 is a site that is formed on the first inclined portion 131
of the protrusion 13, and in the example illustrated in the
drawings, the first portion 361 is formed on part of the first
inclined portion 131 in the secondary scanning direction y.
The second portion 362 is a site that is formed on the second
inclined portion 132, and in the example illustrated in the
drawings, it is formed on part of the second inclined portion
132 in the secondary scanning direction y. Also, the auxiliary
heat generation portion 36 straddles the boundary between
the first inclined portion 131 and the second inclined portion
132.

[0182] Due to the resistance per unit length in the second-
ary scanning direction y of the second conduction layer 35
being in the above-described range, when current is applied
to the heat generation portions 41, the heat generation
amounts of the auxiliary heat generation portions 36 will be
smaller than the heat generation amounts of the heat gen-
eration portions 41 and larger than the heat generation
amount of the first conduction layer 3. For example, under
a current application condition according to which the heat
generation portion 41 reaches about 200° C., the auxiliary
heat generation portion 36 reaches about 100° C.

[0183] The first conduction layer 3 has a configuration
similar to that of the wiring layer 3 in the above-described
first to fifth embodiments, and is for forming a conductive
path for applying current to the multiple heat generation
portions 41. The first conduction layer 3 is supported by the
first substrate 1, and in the present embodiment, as shown in
FIGS. 29 and 30, the first conduction layer 3 is stacked on
the second conduction layer 35. The first conduction layer 3
is composed of a metal material with a lower resistance than
the resistor layer 4 and the second conduction layer 35, and
is composed of Cu, for example. The thickness of the first
conduction layer 3 is not particularly limited, and is 0.3 um
to 2.0 um, for example. This kind of first conduction layer
3 has a smaller resistance per unit length in the secondary
scanning direction y than the heat generation portion 41 and
the second conduction layer 35.

[0184] As shown in FIGS. 28, 29, and 30, in the present
embodiment, the first conduction layer 3 has multiple indi-
vidual electrodes 31 and a common electrode 32.
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[0185] As shown in FIGS. 28 and 30, the multiple indi-
vidual electrodes 31 have band shapes that extend approxi-
mately in the secondary scanning direction y, and the
multiple individual electrodes 31 are arranged upstream of
the multiple heat generation portions 41 in the secondary
scanning direction y. In the present embodiment, the ends of
the individual electrodes 31 on the downstream side in the
secondary scanning direction y are arranged at positions
overlapping the second inclined portions 132 located
upstream in the secondary scanning direction y of the
protrusion 13. As shown in FIG. 29, the individual elec-
trodes 31 have individual pads 311. The individual pads 311
are portions to which wires 61 for applying current to the
driver IC 7 are connected.

[0186] As shown in FIGS. 2, 28, 29, and 30, the common
electrode 32 has the coupling portions 323 and the multiple
band-shaped portions 324. The multiple band-shaped por-
tions 324 are arranged downstream of the multiple heat
generation portions 41 in the secondary scanning direction y.
The ends of the multiple band-shaped portions 324 located
upstream in the secondary scanning direction y are located
on the side of the heat generation portions 41 opposite to the
ends of the multiple individual electrodes 31 located down-
stream in the secondary scanning direction y. The ends of the
band-shaped portions 324 located upstream in the secondary
scanning direction y are arranged at positions overlapping
the second inclined portions 132 located downstream of the
protrusion 13 in the secondary scanning direction y. The
coupling portion 323 is located downstream of the multiple
band-shaped portions 324 in the secondary scanning direc-
tion y, and the multiple band-shaped portions 324 are
connected. The coupling portion 323 is a relatively wide
portion that extends in the primary scanning direction x and
has a dimension in the secondary scanning direction y that
is larger than the dimension in the primary scanning direc-
tion x of the band-shaped portion 324. As shown in FIG. 1,
the coupling portion 323 extends from the downstream side
of the multiple heat generation portions in the secondary
scanning direction y toward the upstream side in the sec-
ondary scanning direction y, bypassing both sides in the
primary scanning direction X.

[0187] In the present embodiment, the portion of the
multiple band-shaped portions 324 on the downstream side
in the secondary scanning direction y and the coupling
portion 323 are formed on the first front surface 11 of the
first substrate 1.

[0188] The protection layer 2 covers the first conduction
layer 3 and the resistor layer 4. The protection layer 2 is
composed of an insulating material and protects the first
conduction layer 3 and the resistor layer 4. The material of
the protection layer 2 is, for example, SiO,, SiN, SiC, or
AIN, and the protection layer 2 is constituted by a single
layer or multiple layers of these materials. The thickness of
the protection layer 2 is not particularly limited, and for
example, it is about 1.0 um to 10 pm.

[0189] As shown in FIG. 29, in the present embodiment,
the protection layer 2 has a pad opening 21. The pad opening
21 penetrates through the protection layer 2 in the thickness
direction z. The multiple pad openings 21 expose the mul-
tiple individual pads 311 of the individual electrodes 31.

[0190] The second substrate 5 has a configuration similar
to that of the second substrate 5 of the above-described first
embodiment, for example.
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[0191] The driver IC 7 has a configuration similar to that
of the driver IC 7 of the above-described first embodiment,
for example.

[0192] The protection resin 78 has a configuration similar
to that of the protection resin 78 of the above-described first
embodiment, for example.

[0193] The connector 59 has a configuration similar to that
of the connector 59 of the above-described first embodi-
ment, for example.

[0194] The heat dissipation member 8 has a configuration
similar to that of the heat dissipation member 8 of the
above-described first embodiment, for example.

[0195] Next, an example of a method for manufacturing
the thermal printhead A6 will be described below with
reference to FIGS. 31 to 36.

[0196] First, the first substrate 1 having the protrusion 13
is prepared through the steps shown in FIGS. 7 to 10, for
example.

[0197] Next, as shown in FIG. 31, the insulating layer 19
is formed. The formation of the insulating layer 19 is
performed by depositing TEOS on the first front surface 11
side of the first substrate 1 using CVD, for example.
[0198] Next, as shown in FIG. 32, a resistor film 4A is
formed. The resistor film 4A is formed by forming a thin film
of TaN on the insulating layer 19 through sputtering, for
example.

[0199] Next, as shown in FIG. 33, the second conduction
film 35A is formed. The formation of the second conduction
film 35A is performed by forming a thin film of Ti on the
resistor film 4A through sputtering, for example.

[0200] Next, as shown in FIG. 34, the conduction film 3A
that covers the second conduction film 35A is formed. The
conduction film 3A is formed by forming a layer composed
of Cu through plating, sputtering, or the like, for example.
[0201] Next, as shown in FIGS. 35 and 36, the first
conduction layer 3, the second conduction layer 35, and the
resistor layer 4 are obtained by carrying out selective etching
of the conduction film 3A and the second conduction film
35A, and selective etching of the resistor film 4A. The first
conduction layer 3 has the above-described multiple indi-
vidual electrodes 31 and common electrode 32. The second
conduction layer 35 has multiple auxiliary heat generation
portions 36. The resistor layer 4 has the multiple heat
generation portions 41.

[0202] Next, the protection layer 2 is formed. The forma-
tion of the protection layer 2 is executed by depositing SiN
and SiC on the insulating layer 19, the first conduction layer
3, the second conduction layer 35, and the resistor layer 4
using CVD, for example. Also, a pad opening 21 is formed
by partially removing the protection layer 2 through etching
or the like. Thereafter, the first substrate 1 and the second
substrate 5 are attached to the first support surface 81, the
driver ICs 7 are mounted on the second substrate 5, the
multiple wires 61 and the multiple wires 62 are bonded, the
protection resin 78 is formed, and the like, and thereby the
above-described thermal printhead A6 is obtained.

[0203] Next, actions of the thermal printhead A6 will be
described.
[0204] According to the present embodiment, the second

conduction layer 35 is provided at a position adjacent to the
heat generation portions 41 in the secondary scanning direc-
tion y. When current is applied, the second conduction layer
35 reaches a temperature lower than that of the heat gen-
eration portion 41 and higher than that of the first conduction
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layer 3. Accordingly, the temperature gradient in the sec-
ondary scanning direction y can be eased compared to the
case where the heat generation portion 41 and the first
conduction layer 3 are adjacent to each other. This makes it
possible to suppress breakage or the like caused by thermal
stress, and to improve the durability and reliability of the
thermal printhead A6. Providing the auxiliary heat genera-
tion portions 36 on both sides of the heat generation portion
41 in the secondary scanning direction y is preferable for
improving the durability and the reliability through easing
the temperature gradient.

[0205] Due to the auxiliary heat generation portion 36
being provided upstream of the heat generation portion 41,
the printing paper transmitted in the secondary scanning
direction y is heated by the auxiliary heat generation por-
tions 36 and is thereafter heated by the heat generation
portions 41 which have a higher temperature. Although the
second conduction layer 35 generates heat to such a degree
that a temperature higher than that of the first conduction
layer 3 is reached, it reaches about 100° C. in the current
application condition in which the heat generation portions
41 reach about 200° C., for example. With a temperature of
this degree, the printing paper, which is a common heat-
sensitive paper, does not generate clear color due to the
heating performed by the auxiliary heat generation portions
36. On the other hand, upon being heated by the heat
generation portions 41, color is generated more rapidly and
clearly due to being pre-heated by the auxiliary heat gen-
eration portions 36. Accordingly, it is possible to achieve an
improvement in the printing quality and the printing speed.
Also, compared to the case in which the auxiliary heat
generation portion 36 is not included, the printing paper can
be caused to generate color even if the temperature of the
heat generation portions 41 is lowered. Accordingly, the
above-described temperature gradient can be further eased,
which contributes to improving the durability and the reli-
ability. Since the energy load is not concentrated only on the
heat generation portions 41 and is dispersed to the auxiliary
heat generation portions 36, this leads to suppressing altera-
tion or degradation of the heat generation portions 41.
Furthermore, since the above-described temperature gradi-
ent can also be eased, this contributes to improving the
durability and reliability without reducing the printing effi-
ciency.

[0206] Also, the protrusion 13 of the first substrate 1 has
the peak portion 130 and the first inclined portions 131. The
heat generation portion 41 has a peak portion 410 formed on
the peak portion 130 and first portions 411 formed on the
first inclined portions 131, and is formed straddling the
boundaries between the peak portion 130 and the first
inclined portion 131. For this reason, similarly to the thermal
printhead A1 shown in FIG. 4, when the platen roller 91 is
pressed against the thermal printhead A6, the platen roller 91
comes into contact with one or both of the peak portion 410
and the first portion 411 due to the elastic deformation of the
platen roller 91. As shown in FIG. 4, in the case of using a
configuration in which the center 910 of the platen roller 91
matches the center of the protrusion 13 in the secondary
scanning direction y, the platen roller 91 comes into contact
with the peak portion 410 with a strong force. On the other
hand, if the center 910 of the platen roller 91 unexpectedly
shifts in the secondary scanning direction y with respect to
the center of the protrusion 13, the pressing force of the
platen roller 91 and the peak portion 410 will decrease.
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However, in the present embodiment, since the heat gen-
eration portion 41 has the first portions 411, if the platen
roller 91 shifts, the percentage of the platen roller 91 that
comes into contact with the first portion 411 increases, and
the platen roller 91 is still suitably pressed against the heat
generation portion 41. Accordingly, with the thermal print-
head A6, even if the platen roller 91 shifts unexpectedly, the
diameter of the platen roller 91 is different, or the like, then
reduction of the printing quality can be suppressed and the
printing quality can be improved.

[0207] Also, in the present embodiment, the peak portion
410 is formed over the entire length of the peak portion 130
in the secondary scanning direction y and the pair of first
portions 411 are provided on both sides of the peak portion
410 in the secondary scanning direction y. For this reason,
even if the shifting of the platen roller 91 occurs upstream
or downstream in the secondary scanning direction y, reduc-
tion of the printing quality can be suppressed. Also, the pair
of first portions 411 are formed over the entire length of the
first inclined portions 131 in the secondary scanning direc-
tion y. This is preferable for suppressing a reduction of the
printing quality in the case where the platen roller 91 shifts
unexpectedly.

[0208] Also, in the present embodiment, the protrusion 13
has the pair of second inclined portions 132. That is, the
protrusion 13 is configured such that the first inclined
portions 131 and the second inclined portions 132, which are
inclined in two stages with respect to the peak portion 130
(first front surface 11), are arranged side-by-side in the
secondary scanning direction y. For this reason, the angle
formed by the peak portion 130 and the first inclined portion
131 can be reduced, which is preferable for improving the
printing quality. Also, the smaller the angle formed by the
peak portion 130 and the first inclined portion 131 is, the
more the prevention of wear in the protection layer 2 caused
by the passage of the printing paper during printing can be
suppressed. Also, due to the first portion 411 being provided
over the entire length of the first inclined portion 131 in the
secondary scanning direction y, the ends of the second
conduction layer 35 and the first conduction layer 3 in the
secondary scanning direction y are not located on the pair of
first inclined portions 131 and are located on the pair of first
inclined portions 131 and the pair of second inclined por-
tions 132. For this reason, it is possible to avoid a case in
which a level difference caused by the presence of the edges
of the second conduction layer 35 and the first conduction
layer 3 is generated at a position overlapping with the first
inclined portion 131, which is advantageous for smooth
passage of the printing paper and prevention of attachment
of paper residue. Also, providing the pair of second portions
412 is more preferable for suppressing reduction of the
printing quality in the case where the platen roller 91 shifts
unexpectedly.

[0209] The common electrode 32 is located downstream
of the multiple heat generation portions 41 in the secondary
scanning direction y, and thus only the multiple individual
electrodes 31 are aligned upstream of the multiple heat
generation portions 41 in the secondary scanning direction y.
Accordingly, the alignment pitch of the multiple individual
electrodes 31 in the primary scanning direction x can be
shortened, and more detailed printing can be achieved.
[0210] FIG. 37 shows a first modified example of the
thermal printhead A6. In a thermal printhead A61 of the
present modified example, the positions of the heat genera-
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tion portions 41 and the pair of auxiliary heat generation
portions 36 differ from those of the above-described
example.

[0211] In the present embodiment, the heat generation
portion 41 has the peak portion 410, the first portion 411, and
the second portion 412, and there is one of each. The peak
portion 410 is formed on only part of the peak portion 130
on the downstream side in the secondary scanning direction
y. That is, in the present embodiment, the end of the second
conduction layer 35 on the downstream side in the second-
ary scanning direction y is provided at a position overlap-
ping the peak portion 130. The first portion 411 is formed
over the entire length in the secondary scanning direction y
of the first inclined portion 131 located downstream in the
secondary scanning direction y. The heat generation portion
41 is formed straddling the boundaries between the peak
portion 130 and the first inclined portions 131. The second
portion 412 is formed on only part of the upstream side of
the second inclined portion 132 in the secondary scanning
direction y, the second inclined portion 132 being located on
the downstream side in the secondary scanning direction y.
That is, the end of the second conduction layer 35 on the
upstream side in the secondary scanning direction y is
provided at a position overlapping the second inclined
portion 132 on the downstream side in the secondary scan-
ning direction y. The heat generation portion 41 is formed
straddling the boundary between the first inclined portion
131 on the downstream side in the secondary scanning
direction y and the second inclined portion 132 on the
downstream side in the secondary scanning direction y.
[0212] The auxiliary heat generation portion 36 in the pair
of auxiliary heat generation portions 36 that is located
upstream in the secondary scanning direction y has a peak
portion 360 and a first portion 361. The peak portion 360 is
formed on part of the peak portion 130 in the secondary
scanning direction y, and is adjacent to the peak portion 410
of the heat generation portion 41. The peak portion 360 has
a larger dimension in the secondary scanning direction y
than the peak portion 410. The first portion 361 is formed on
part of the first inclined portion 131 in the secondary
scanning direction y. That is, the end on the downstream side
in the secondary scanning direction y of the individual
electrode 31 of the first conduction layer 3 is located on the
first inclined portion 131. The auxiliary heat generation
portion 36 straddles the boundary between the peak portion
130 and the first inclined portion 131.

[0213] The one of the pair of auxiliary heat generation
portions 36 that is located on the downstream side in the
secondary scanning direction y has a second portion 362.
The second portion 362 is formed on part of the second
inclined portion 132 in the secondary scanning direction y
and is adjacent to the second portion 412 of the heat
generation portion 41. The second portion 362 has a larger
dimension in the secondary scanning direction y than the
second portion 412. The second portion 362 is formed on
part of the first inclined portion 131 in the secondary
scanning direction y. That is, the end on the downstream side
in the secondary scanning direction y of the common
electrode 32 of the first conduction layer 3 is located on the
second inclined portion 132.

[0214] According to the present modified example as well,
the durability and reliability of the thermal printhead A61
can be improved. Also, the heat generation portion 41 is
formed biased toward the portion of the protrusion 13 on the
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downstream side in the secondary scanning direction y.
Accordingly, in a case in which the center 910 of the platen
roller 91 is biased downstream in the secondary scanning
direction with respect to the protrusion 13, favorable print-
ing quality is obtained. This kind of arrangement is advan-
tageous for avoiding interference between the platen roller
91 and the protection resin 78, and can shorten the dimen-
sion in the secondary scanning direction y of the first
substrate 1. Also, by shortening the length in the secondary
scanning direction y of the heat generation portion 41, heat
is generated in a concentrated manner in a smaller region of
the heat generation portion 41. This is preferable for clearer
printing.

[0215] FIG. 38 shows a second modified example of the
thermal printhead A6. In a thermal printhead A62 of the
present modified example, the second conduction layer 35
has only one auxiliary heat generation portion 36 per heat
generation portion 41.

[0216] In the present example, the auxiliary heat genera-
tion portion 36 is provided only on the upstream side in the
secondary scanning direction y of the heat generation por-
tion 41. The auxiliary heat generation portion 36 has, for
example, a first portion 361 and a second portion 362. On the
end of the heat generation portion 41 on the downstream side
in the secondary scanning direction y, the end of the second
conduction layer 35 on the upstream side in the secondary
scanning direction y and the end of the first conduction layer
3 on the upstream side in the secondary scanning direction
y match, or only the end of the first conduction layer 3 on
the upstream side in the secondary scanning direction y is
present.

[0217] According to this kind of modified example as
well, the durability and reliability of the thermal printhead
A62 can be improved. Also, due to the auxiliary heat
generation portion 36 being provided on the upstream side
in the secondary scanning direction y of the heat generation
portion 41, it is possible to achieve an improvement in
printing quality and printing speed.

[0218] FIG. 39 shows a third modified example of the
thermal printhead A6. In a thermal printhead A63 of the
present modified example, the second conduction layer 35 is
formed on only a portion in the secondary scanning direction
y.

[0219] In the present example, the second conduction
layer 35 is formed so as to cover part of the protrusion 13
and is not formed on a region that covers the first front
surface 11. In the example illustrated in the drawings, the
second conduction layer 35 is formed on respective parts of
the pair of first inclined portions 131 and on respective parts
of the pair of second inclined portions 132.

[0220] According to this kind of modified example as
well, the durability and reliability can be improved. Also, by
reducing the area for forming the second conduction layer
35, it is possible to achieve a reduction of the manufacturing
cost.

[0221] FIG. 40 shows a thermal printhead according to a
seventh embodiment. In a thermal printhead A7 of the
present embodiment, the stacking structure of the first con-
duction layer 3, the second conduction layer 35, and the
resistor layer 4 differs from that of the above-described
embodiment.

[0222] In the present embodiment, the second conduction
layer 35 is formed on the resistor layer 4 and the first
conduction layer 3. In the example illustrated in the draw-
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ings, the second conduction layer 35 covers all of the first
conduction layer 3 and covers part of the portion of the
resistor layer 4 that is exposed from the first conduction
layer 3.

[0223] According to the present embodiment as well, the
durability and reliability of the thermal printhead A7 can be
improved. Also, as is understood from the present embodi-
ment, the second conduction layer 35 may also be provided
between the first conduction layer 3 and the resistor layer 4,
and may also be provided between the second conduction
layer 35 and the protection layer 2.

[0224] FIG. 41 shows a thermal printhead according to an
eighth embodiment. A thermal printhead A8 of the present
embodiment differs from the above-described embodiment
in that the first substrate 1 is made of ceramic.

[0225] The first substrate 1 has the first front surface 11
and the first rear surface 12 but does not have the protrusion
13 of the above-described embodiment. The insulating layer
19 is a layer with an approximately uniform thickness
overall. For this reason, the multiple auxiliary heat genera-
tion portions 36 and the multiple heat generation portions 41
are not configured to protrude with respect to the surround-
ing site.

[0226] According to this kind of embodiment as well, the
durability and reliability of the thermal printhead A8 can be
improved due to the presence of the auxiliary heat genera-
tion portion 36.

[0227] FIG. 42 shows a first modified example of the
thermal printhead A8. In a thermal printhead A81 of the
present modified example, the insulating layer 19 has a
protrusion 192. The protrusion 192 is a site in which the
insulating layer 19 partially protrudes in the z direction. The
protrusion 192 has a shape that extends lengthwise in the x
direction. The individual electrodes 31 and the common
electrode 32 are provided on both sides of the protrusion 192
in the y direction. The multiple heat generation portions 41
are provided in a region overlapping with the protrusion 192
as viewed in the z direction.

[0228] The protection layer 2 includes a protrusion 210.
The protrusion 210 has a shape that overlaps with the
protrusion 192 as viewed in the z direction and protrudes in
the z direction. The protrusion 210 has a first surface 211, a
pair of second surfaces 212, and a pair of third surfaces 213.
The first surface 211 is a surface of the protrusion 210 that
is the furthest away from the first substrate 1 in the z
direction, and in the example shown in the drawings, it is a
curved surface that bulges in the z direction. The pair of
second surfaces 212 are connected to both ends in the y
direction of the first surface 211. The second surfaces 212
are surfaces that are approximately perpendicular to the z
direction. The pair of third surfaces 213 are connected to
both second surfaces 212 in the y direction. The pair of third
surfaces 213 are surfaces that are inclined so as to be closer
to the first substrate 1 in the z direction the further away they
are from the second surface 212 in the y direction.

[0229] According to this kind of modified example as
well, the durability and reliability of the thermal printhead
A81 can be improved due to the presence of the auxiliary
heat generation portions 36. Also, by providing the protru-
sion 192, the multiple heat generation portions 41 can be
pressed more strongly against the printing paper via the first
surface 211 and the pair of second surfaces 212 of the
protrusion 210 of the protection layer 2, which is preferable
for improving the printing quality.
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[0230] FIG. 43 shows a second modified example of the
thermal printhead A8. In a thermal printhead A82 of the
present modified example, the insulating layer 19 is pro-
vided so as to cover only part of the first front surface 11 in
the y direction. The insulating layer 19 has a shape that
gently protrudes in the z direction and extends lengthwise in
the x direction. The multiple heat generation portions 41 and
the multiple auxiliary heat generation portions 36 are pro-
vided on the insulating layer 19.

[0231] The protection layer 2 includes a protrusion 220.
The protrusion 220 has a shape that overlaps with the
insulating layer 19 as viewed in the z direction and protrudes
in the z direction overall. The protrusion 220 has a first
surface 221, a pair of second surfaces 222, and a pair of third
surfaces 223. The first surface 221 is a surface of the
protrusion 220 that is located in the approximate center in
the y direction, and in the example shown in the drawings,
it is a curved surface that gently bulges in the z direction.
The pair of second surfaces 222 are connected to both ends
in the y direction of the first surface 221. The second surface
222 has a shape that is further away from the first substrate
1 in the z direction the further away it is from the first surface
221 in the y direction, and the second surface 222 is slightly
inclined with respect to the z direction. The pair of third
surfaces 223 are surfaces that are gently inclined so as to be
closer to the first substrate 1 in the z direction the further
away they are from the second surface 222 in the y direction.
[0232] According to this kind of modified example as
well, the durability and reliability of the thermal printhead
A82 can be improved due to the presence of the auxiliary
heat generation portions 36. Also, by including the insulat-
ing layer 19 with a bulging shape, the multiple heat gen-
eration portions 41 can be more strongly pressed against the
printing paper via the protrusion 220 of the protection layer
2, which is preferable for improving the printing quality.
[0233] FIG. 44 shows a third modified example of the
thermal printhead A8. In a thermal printhead A83 of the
present modified example, the insulating layer 19 is pro-
vided so as to cover only part of the first front surface 11 in
the y direction, and the thermal printhead A83 further
includes a protrusion 192. The protrusion 192 is formed into
a shape in which part of the insulating layer 19 partially
protrudes relative to the surrounding site. In the present
embodiment, the multiple heat generation portions 41 are
provided on the protrusion 192. The pair of auxiliary heat
generation portions 36 are provided on both sides in the
secondary scanning direction y of the protrusion 192.
[0234] The protection layer 2 includes a protrusion 230.
The protrusion 230 has a shape that overlaps with the
insulating layer 19 as viewed in the z direction and protrudes
in the z direction overall. The protrusion 230 has a first
surface 231, a pair of second surfaces 232, a pair of third
surfaces 233, a pair of fourth surfaces 234, a pair of fifth
surfaces 235, and a pair of sixth surfaces 236. The first
surface 231 is a surface of the protrusion 210 that is the
furthest away from the first substrate 1 in the z direction, and
in the example shown in the drawings, it is a surface that is
approximately perpendicular to the z direction. The pair of
second surfaces 223 are connected to both ends in the y
direction of the first surface 231. The second surface 232 has
a shape that is closer to the first surface 1 in the z direction
the further away it is from the first surface 231 in the y
direction, and the second surface 232 is slightly inclined
with respect to the z direction. The pair of third surfaces 233
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are connected to both second surfaces 232 in the y direction.
The third surface 233 is inclined so as to be further away
from the first substrate 1 in the z direction the further away
it is from the second surface 232 in the y direction. The
dimension in the z direction of the third surface 233 is
smaller than the dimension in the z direction of the second
surface 232. The pair of fourth surfaces 234 are connected
to both of the pair of third surfaces 233 in the y direction.
The fourth surface 234 is inclined so as to be closer to the
first substrate 1 in the z direction the further away it is from
the third surface 233 in the y direction, and the fourth surface
234 is a gently curved surface. The pair of fifth surfaces 235
are connected to both of the pair of fourth surfaces 234 in the
y direction. The fifth surface 235 has a shape that is further
away from the first substrate 1 in the z direction the further
away it is from the fourth surface 234 in the y direction, and
the fifth surface 235 is slightly inclined with respect to the
z direction. The pair of sixth surfaces 236 are connected to
both of the pair of fifth surfaces 235 in the y direction. The
sixth surface 236 is inclined so as to be closer to the first
substrate 1 in the z direction the further away it is from the
fifth surface 235 in the y direction, and the sixth surface 236
is a gently curved surface.

[0235] According to this kind of modified example as
well, the durability and reliability of the thermal printhead
A83 can be improved due to the presence of the auxiliary
heat generation portion 36. Also, due to the insulating layer
19 including the protrusion 192, the multiple heat generation
portions 41 can be more strongly pressed against the printing
paper via the protrusion 230 of the protection layer 2, and the
printing quality can be further improved.

[0236] FIG. 45 shows a thermal printhead according to a
ninth embodiment. In a thermal printhead A9 of the present
embodiment, the first substrate 1 has the first front surface
11, the first rear surface 12, an end surface 16, and an
inclined surface 17. The first substrate 1 is composed of
ceramic. The end surface 16 is a surface that is located
between the first front surface 11 and the first rear surface 12
in the z direction and is perpendicular to the y direction. The
end surface 16 is connected to the first rear surface 12. The
inclined surface 17 is interposed between the first front
surface 11 and the end surface 16 and connects the first front
surface 11 and the end surface 16. The inclined surface 17
is inclined with respect to the first front surface 11 and the
end surface 16.

[0237] The insulating layer 19 is formed on the inclined
surface 17 of the first substrate 1. The insulating surface 19
is flush with the first front surface 11 and the end surface 16
and has an approximately triangular shape as viewed in the
x direction.

[0238] The resistor layer 4 covers at least part of the first
front surface 11 and at least part of the insulating layer 19
and the end surface 16. The resistor layer 4 covers all of the
insulating layer 19.

[0239] The second conduction layer 35 exposes portions
that are to be the heat generation portions 41 of the resistor
layer 4. The heat generation portions 41 are provided on the
insulating layer 19. Also, the pair of auxiliary heat genera-
tion portions 36 are provided on both sides of the heat
generation portions 41.

[0240] The first conduction layer 3 exposes the resistor
layer 4 and the second conduction layer 35 on the insulating
layer 19. Accordingly, the multiple heat generation portions
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41 and the multiple auxiliary heat generation portions 36 are
provided on the insulating layer 19.

[0241] The protection layer 2 is formed so as to overlap
with the first front surface 11, the end surface 16, and the first
rear surface 12 of the first substrate 1. The protection layer
2 includes a protrusion 240. The protrusion 240 has a shape
that overlaps with the insulating layer 19 as viewed in a
direction perpendicular to the inclined surface 17, and that
bulges overall. The protrusion 240 has a first surface 241, a
pair of second surfaces 242, and a pair of third surfaces 243.
The first surface 241 is located in the approximate center as
viewed in the x direction of the protrusion 240 and is an
approximately flat surface in the example illustrated in the
drawings. The pair of second surfaces 242 connect to both
sides of the first surface 241 and are surfaces with a shape
that is further away from the inclined surface 17 the further
away it is from the first surface 241. The pair of third
surfaces 243 are connected to the outer sides of the pair of
second surfaces 242, and are surfaces that bulge gently as
viewed in the x direction.

[0242] Also, the protection layer 2 has a bulging portion
249. The bulging portion 249 covers the portion of the first
rear surface 12 on the side on which the inclined surface 17
is located in the y direction. The bulging portion 249 is a
shape that bulges away from the first rear surface 12 in the
z direction.

[0243] According to the present embodiment as well, the
durability and reliability of the thermal printhead A9 can be
improved due to the presence of the auxiliary heat genera-
tion portion 36. Also, the multiple heat generation portions
41 can be more strongly pressed against the printing paper.
[0244] FIG. 46 shows a thermal printhead according to a
tenth embodiment. In a thermal printhead A10 of the present
embodiment, the first substrate 1 has a first front surface 11,
a first rear surface 12, and an end surface 16. The first
substrate 1 is composed of ceramic. The end surface 16 is
connected to the first front surface 11 and the first rear
surface 12. The end surface 16 is a curved surface that
bulges in the y direction.

[0245] The insulating layer 19 is formed so as to cover the
end surface 16 of the first substrate 1. The insulating layer
19 is a shape that bulges in the y direction.

[0246] The resistor layer 4 is formed so as to cover the
insulating layer 19. The second conduction layer 35 exposes
the resistor layer 4 in the region overlapping with the
insulating layer 19 in the y direction. Accordingly, the
multiple heat generation portions 41 are provided on the
insulating layer 19. The first conduction layer 3 exposes the
second conduction layer 35 in a region overlapping the
insulating layer 19 as viewed in the y direction. Accordingly,
the multiple auxiliary heat generation portions 36 are pro-
vided on the insulating layer 19.

[0247] The resistor layer 4 is curved overall by being
formed on the insulating layer 19. The portion of the resistor
layer 4 that overlaps with the first conduction layer 3 is
curved such that its dimension in the y direction is a
dimension y2. The dimension y2 is larger than the dimen-
sion y1.

[0248] The protection layer 2 has a first surface 251, a pair
of second surfaces 252, a pair of third surfaces 253, a fourth
surface 254, and a fifth surface 255. The first surface 251 is
a surface of the protection layer 2 that is located in the
approximate center in the x direction, and in the example
illustrated in the drawings, it is a surface that is approxi-

Aug. 29,2019

mately perpendicular with respect to the y direction. The
pair of second surfaces 252 are connected to both ends of the
first surface 251 in the z direction and are inclined so as to
be further away from the first substrate 1 in the y direction
the further away they are from the first surface 251 in the z
direction. The pair of third surfaces 253 are connected to the
outer sides of the pair of second surfaces 252 in the z
direction. The third surfaces 253 are curved surfaces with
bulging shapes that approximately conform to the shape of
the insulating layer 19. One end of the fourth surface 254 is
connected to one of the third surfaces 253, and the other end
is in contact with the first conduction layer 3. The fourth
surface 254 is a curved surface that smoothly connects from
the third surface 253. The fifth surface 255 is connected to
the other third surface 253. The fifth surface 255 has a shape
that is closer to the first rear surface 12 the further away it
is from the third surface 253 in the y direction. The fifth
surface 255 has a larger area than the third surface 253 and
is an approximately flat surface.

[0249] According to the present embodiment as well, the
durability and reliability of the thermal printhead A10 can be
improved due to the presence of the auxiliary heat genera-
tion portion 36. Also, the multiple heat generation portions
41 can be more strongly pressed against the printing paper.
[0250] FIG. 47 shows a thermal printhead according to an
eleventh embodiment. In a thermal printhead A1l of the
present embodiment, the first substrate 1 is composed of an
insulating material such as ceramic, for example. Also, the
protection layer 2, the first conduction layer 3, the second
conduction layer 35, and the resistor layer 4 are formed
through a procedure using printing and firing.

[0251] In the present embodiment, the insulating layer 19
has a heater glaze portion 1901 and a flat portion 1902. The
heater glaze portion 1901 is a portion that gently bulges in
the z direction. The flat portion 1902 covers the portion of
the first front surface 11 that is exposed from the heater glaze
portion 1901, and has a flat shape. The insulating layer 19 is
composed of glass, for example.

[0252] The first conduction layer 3 is formed by printing
a resinate Au paste including Au, for example, and firing the
resinate Au paste. The first conduction layer 3 is formed
straddling the heater glaze portion 1901 and the flat portion
1902. The individual electrode 31 and the common electrode
32 of the first conduction layer 3 are each provided on part
of the heater glaze portion 1901.

[0253] The second conduction layer 35 is formed by
printing a paste including Ti or a resistor material, for
example, and firing the paste. The second conduction layer
35 is formed on the heater glaze portion 1901 and part
thereof overlaps with the individual electrode 31 and the
common electrode 32. In the example illustrated in the
drawings, the second conduction layer 35 is interposed
between the heater glaze portion 1901 and the first conduc-
tion layer 3. The second conduction layer 35 has two regions
that are separate in the y direction on the heater glaze portion
1901.

[0254] The resistor layer 4 is formed by printing a paste
including TaN or a resistor material, for example, and firing
the paste. The resistor layer 4 is formed so as to overlap with
part of the second conduction layer 35 on the heater glaze
portion 1901. The portion of the resistor layer 4 held by the
second conduction layer 35 is the heat generation portion 41.
Also, on both sides in the y direction of the heat generation
portion 41, the portions of the second conduction layer 35
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that are exposed from the first conduction layer 3 constitute
a pair of auxiliary heat generation portions 36.

[0255] The protection layer 2 is composed of glass, for
example, and covers the first conduction layer 3, the second
conduction layer 35, and the resistor layer 4.

[0256] According to the present embodiment as well, the
durability and reliability of the thermal printhead A11 can be
improved due to the presence of the auxiliary heat genera-
tion portion 36. Also, the first conduction layer 3, the second
conduction layer 35, and the resistor layer 4 formed using
the procedures of printing and firing are advantageous in that
they are not likely to be damaged through friction.

[0257] The thermal printhead according to the present
disclosure is not limited to the above-described embodi-
ments. The specific configurations of the units of the thermal
printhead according to the present disclosure can be
designed and modified in various ways.

Appendix Bl

[0258] A thermal printhead including:
[0259] a substrate;
[0260] a resistor layer including a plurality of heat gen-

eration portions that are supported by the substrate and are
aligned in a primary scanning direction;

[0261] a first conduction layer that is supported by the
substrate, forms conductive path to the plurality of heat
generation portions, and has a resistance value per unit
length in a secondary scanning direction that is smaller than
that of the heat generation portions; and

[0262] a second conduction layer that has auxiliary heat
generation portions that are adjacent to the heat generation
portions in the secondary scanning direction and come into
contact with the first conduction layer, the second conduc-
tion layer having a resistance per unit length in the second-
ary scanning direction that is between that of the heat
generation portions and the first conduction layer.

Appendix B2

[0263] The thermal printhead according to Appendix B1,
wherein
[0264] the substrate is composed of a single-crystal semi-

conductor, and has a front surface and a protrusion that
protrudes from the front surface and extends in the primary
scanning direction,

[0265] the protrusion has a peak portion at which a dis-
tance from the front surface is the greatest, and a pair of first
inclined portions that connect to the peak portion on both
sides in the secondary scanning direction and are inclined
with respect to the front surface, and

[0266] the heat generation portion is formed on at least
part of the peak portion in the secondary scanning direction.

Appendix B3

[0267] The thermal printhead according to Appendix B2,
wherein
[0268] the protrusion has a pair of second inclined por-

tions that are connected to the pair of first inclined portions
on sides opposite to the peak portion in the secondary
scanning direction, and that are inclined with respect to the
front surface at an inclination angle greater than that of the
first inclined portions.
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Appendix B4

[0269] The thermal printhead according to Appendix B3,
wherein
[0270] the heat generation portions are formed over the

entire length of the peak portion in the secondary scanning
direction.

Appendix BS

[0271] The thermal printhead according to Appendix B4,
wherein
[0272] the auxiliary heat generation portions are formed

on at least part of the first inclined portion in the secondary
scanning direction.

Appendix B6

[0273] The thermal printhead according to Appendix B5,
wherein
[0274] the heat generation portions are each further

formed on part of the pair of first inclined portions in the
secondary scanning direction, straddling boundaries
between the peak portion and the pair of first inclined
portions.

Appendix B7

[0275] The thermal printhead according to Appendix B6,
wherein
[0276] a pair of the auxiliary heat generation portions are

formed so as to individually straddle a boundary between the
pair of first inclined portions and the pair of second inclined
portions.

Appendix B8

[0277] The thermal printhead according to Appendix B7,
wherein
[0278] the auxiliary heat generation portions are each

formed on respective parts of the first inclined portion and
the second inclined portion in the secondary scanning direc-
tion.

Appendix B9

[0279] The thermal printhead according to Appendix B2,
wherein
[0280] the heat generation portions are formed so as to

straddle a boundary between the peak portion and the first
inclined portion, on part of the peak portion in the secondary
scanning direction and on at least part in the secondary
scanning direction of the first inclined portion located down-
stream in the secondary scanning direction, and

[0281] the auxiliary heat generation portions are formed so
as to straddle a boundary between the peak portion and the
first inclined portion, on part of the peak portion in the
secondary scanning direction and on at least part of the first
inclined portion located upstream in the secondary scanning
direction.

Appendix B10

[0282] The thermal printhead according to Appendix B9,
wherein
[0283] the heat generation portions are formed so as to

straddle a boundary between the first inclined portion and
the second inclined portion over the entire length of the first
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inclined portion located downstream in the secondary scan-
ning direction and on part of the second inclined portion
located downstream in the secondary scanning direction.

Appendix B11

[0284] The thermal printhead according to Appendix B10,
including

[0285] a pair of the auxiliary heat generation portions,
[0286] wherein one of the auxiliary heat generation por-

tions is formed so as to straddle a boundary between the
peak portion and the first inclined portion on part of the peak
portion in the secondary scanning direction and on part of
the first inclined portion located upstream in the secondary
scanning direction.

Appendix B12

[0287] The thermal printhead according to Appendix B11,
wherein
[0288] the other auxiliary heat generation portion is

formed on part of the second inclined portion located
downstream in the secondary scanning direction.

Appendix B13

[0289] The thermal printhead according to any one of
Appendixes Bl to B12, wherein

[0290] the resistor layer is formed between the substrate
and the first conduction layer.

Appendix B14

[0291] The thermal printhead according to Appendix B13,
wherein
[0292] the second conduction layer is formed between the

resistor layer and the first conduction layer.

Appendix B15

[0293] The thermal printhead according to Appendix B13,
wherein
[0294] the second conduction layer is formed on the side

of the resistor layer and the first conduction layer opposite
to the substrate.

Appendix B16

[0295] The thermal printhead according to any one of
Appendixes Bl to B15, wherein

[0296] the resistor layer includes TaN.
Appendix B17
[0297] The thermal printhead according to any one of

Appendixes Bl to B16, wherein

[0298] the first conduction layer includes Cu.
Appendix B18
[0299] The thermal printhead according to any one of

Appendixes Bl to B17, wherein

[0300] the second conduction layer includes Ti.
Appendix B19
[0301] The thermal printhead according to any one of

Appendixes Bl to B18, wherein
[0302] the second conduction layer is thinner than the
resistor layer.
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Appendix B20

[0303] The thermal printhead according to Appendix B1,
wherein
[0304] the substrate is composed of ceramic.

Appendix B21
[0305] The thermal printhead according to Appendix B20,
wherein
[0306] the resistor layer is located between the substrate

and the first conduction layer.

Appendix B22

[0307] The thermal printhead according to Appendix B20,
wherein
[0308] the second conduction layer has a site interposed

between the substrate and the resistor layer, and

[0309] the resistor layer and the first conduction layer are
formed by firing a paste containing a metal.

[0310] The thermal printhead according to the present
disclosure is not limited to the above-described embodi-
ments. The specific configurations of the units of the thermal
printhead can be designed and modified in various ways.

1. A thermal printhead including:

a substrate;

a resistor layer including a plurality of heat generation
portions that are supported by the substrate and are
aligned in a primary scanning direction;

a wiring layer that is supported by the substrate and forms
a conductive path to the plurality of heat generation
portions;

an insulating layer interposed between the substrate and
the resistor layer; and

a reflection layer located opposite to the plurality of heat
generation portions with respect to the insulating layer,
the reflection layer overlapping with the plurality of
heat generation portions as viewed in a thickness
direction of the plurality of heat generation portions
and having a greater heat reflectivity than the insulating
layer.

2. The thermal printhead according to claim 1, wherein
the reflection layer is interposed between the insulating layer
and the substrate.

3. The thermal printhead according to claim 2, wherein
the substrate comprises a single-crystal semiconductor.

4. The thermal printhead according to claim 3, wherein
the substrate comprises Si.

5. The thermal printhead according to claim 3, wherein
the reflection layer comprises Cu.

6. The thermal printhead according to claim 3, wherein
the reflection layer comprises Ti.

7. The thermal printhead according to claim 6, wherein
the reflection layer includes: a reflection first layer in contact
with the substrate; and a reflection second layer formed on
the reflection first layer.

8. The thermal printhead according to claim 7, wherein
the reflection second layer is in contact with the insulating
layer.

9. The thermal printhead according to claim 7, wherein
the reflection first layer comprises Ti, and the reflection
second layer comprises Cu.

10. The thermal printhead according to claim 3, wherein
the reflection layer is insulated from the wiring layer.
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11. The thermal printhead according to claim 3, wherein
the reflection layer is electrically connected to a part of the
wiring layer.

12. The thermal printhead according to claim 3, wherein
the reflection layer includes a through portion that allows
contact between the substrate and the insulating layer.

13. The thermal printhead according to claim 3, wherein
the substrate includes: a front surface on which the insulat-
ing layer is formed; and a protrusion that protrudes from the
front surface and extends in the primary scanning direction,

the protrusion includes a peak portion at which a distance

from the front surface is the greatest, and a first inclined
portion that connects to the peak portion in a secondary
scanning direction and is inclined with respect to the
front surface, and

the heat generation portions are formed on at least part of

the peak portion in the secondary scanning direction
and on at least part of the first inclined portion in the
secondary scanning direction, straddling a boundary
between the peak portion and the first inclined portion.

14. The thermal printhead according to claim 13, wherein
the protrusion includes a second inclined portion that is
connected to the first inclined portion on the side opposite to
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the peak portion in the secondary scanning direction, and
that is inclined with respect to the front surface at an
inclination angle greater than that of the first inclined
portion.

15. The thermal printhead according to claim 14, wherein
the protrusion includes a pair of first inclined portions
located on both sides of the peak portion in the secondary
scanning direction.

16. The thermal printhead according to claim 15, wherein
the protrusion includes a pair of second inclined portions
located on both sides of the pair of first inclined portions in
the secondary scanning direction.

17. The thermal printhead according to claim 16, wherein
the heat generation portions are formed over an entire length
of the peak portion in the secondary scanning direction and
over an entire length of the pair of first inclined portions in
the secondary scanning direction.

18. The thermal printhead according to claim 15, wherein
the heat generation portions are further formed on at least a
part of the second inclined portion in the secondary scanning
direction, straddling the boundary between the first inclined
portion and the second inclined portion.

#* #* #* #* #*



