
Note: Within nine months of the publication of the mention of the grant of the European patent in the European Patent
Bulletin, any person may give notice to the European Patent Office of opposition to that patent, in accordance with the
Implementing Regulations. Notice of opposition shall not be deemed to have been filed until the opposition fee has been
paid. (Art. 99(1) European Patent Convention).

Processed by Luminess, 75001 PARIS (FR)

(19)
EP

3 
84

2 
24

3
B

9
*EP003842243B9*

(11) EP 3 842 243 B9
(12) CORRECTED EUROPEAN PATENT SPECIFICATION

(15) Correction information: 
Corrected version no   1     (W1 B1)
Corrections, see
Description Paragraph(s) 19, 44, 46, 47, 63

(48) Corrigendum issued on: 
25.01.2023 Bulletin 2023/04

(45) Date of publication and mention 
of the grant of the patent: 
23.11.2022 Bulletin 2022/47

(21) Application number: 19866637.2

(22) Date of filing: 27.09.2019

(51) International Patent Classification (IPC):
B41J 2/335 (2006.01)

(52) Cooperative Patent Classification (CPC): 
B41J 2/3351; B41J 2/335; B41J 2/33515; 
B41J 2/3352; B41J 2/3353; B41J 2/3354; 
B41J 2/3357; B41J 2/345 

(86) International application number: 
PCT/JP2019/038153

(87) International publication number: 
WO 2020/067424 (02.04.2020 Gazette 2020/14)

(54) THERMAL HEAD AND THERMAL PRINTER

THERMODRUCKKOPF UND THERMODRUCKER

TÊTE THERMIQUE ET IMPRIMANTE THERMIQUE

(84) Designated Contracting States: 
AL AT BE BG CH CY CZ DE DK EE ES FI FR GB 
GR HR HU IE IS IT LI LT LU LV MC MK MT NL NO 
PL PT RO RS SE SI SK SM TR

(30) Priority: 27.09.2018 JP 2018182269

(43) Date of publication of application: 
30.06.2021 Bulletin 2021/26

(73) Proprietor: Kyocera Corporation
Kyoto-shi, Kyoto 612-8501 (JP)

(72) Inventor: ABE,Hironari
Kyoto-shi, Kyoto 612-8501 (JP)

(74) Representative: Viering, Jentschura & Partner 
mbB 
Patent- und Rechtsanwälte
Am Brauhaus 8
01099 Dresden (DE)

(56) References cited:  
JP-A- H11 334 123 JP-A- H11 334 123
JP-A- 2008 000 947 JP-A- 2008 221 751
JP-A- 2010 149 515 JP-A- 2011 240 551
US-A1- 2006 268 094  



EP 3 842 243 B9

2

5

10

15

20

25

30

35

40

45

50

55

Description

Technical Field

[0001] The present disclosure relates to a thermal
head and a thermal printer.

Background Art

[0002] Conventionally, as a printing device of facsim-
iles, video printers, etc., various thermal heads have
been proposed. For example, known in the art is a ther-
mal head provided with a substrate, heat-generating por-
tions positioned on the substrate, electrodes which are
positioned on the substrate and are connected to the
heat-generating portions, and a protective layer covering
the heat-generating portions and parts of electrodes (see
Patent Literature 1) . Moreover, also JP H11-334123 A
discloses a thermal head.

Citation List

Patent Literature

[0003] Patent Literature 1: International Patent Publi-
cation No.2007/148663

Summary of Invention

[0004] and [0005] The present invention provides a
thermal head according to claim 1 and a thermal printer
according to claim 4. Preferred embodiments are de-
scribed in the dependent claims.

Brief Description of Drawings

[0005]

FIG. 1 is a disassembled perspective view showing
an outline of a thermal head according to a first em-
bodiment.
FIG. 2 is a plan view showing the outline of the ther-
mal head shown in FIG. 1.
FIG. 3 is a cross-sectional view taken along the III-
III line in FIG. 2.
FIG. 4 is a cross-sectional view showing enlarged
the vicinity of a protective layer in the thermal head
shown in FIG. 1.
FIG. 5 is a schematic view showing a thermal printer
according to the first embodiment.
FIG. 6 is a schematic view showing attachment of
the thermal head in the thermal printer shown in FIG.
5.

Description of Embodiments

[0006] In a conventional thermal head, in order to im-
prove slip of the protective layer, use is made of a pro-

tective layer in which the contact surface of the protective
layer is formed with surface relief in order to make the
contact area with the recording medium smaller. Due to
that, the recording medium becomes harder to stick to
the protective layer, so it becomes harder for so-called
sticking to occur.
[0007] However, in the conventional thermal head de-
scribed above, an external force from the platen roller
pressing against the recording medium is concentrated
to the convex portions, therefore the abrasion resistance
of the protective layer is low.
[0008] A thermal head in the present disclosure main-
tains slip of the protective layer while improves the abra-
sion resistance of the protective layer. Below, a thermal
head in the present disclosure and a thermal printer using
the same will be explained in detail.

<First Embodiment>

[0009] Below, a thermal head X1 will be explained with
reference to FIGS. 1 to 4. FIG. 1 schematically shows
the configuration of the thermal head X1. FIG. 2 shows
a protective layer 25, coating layer 27, and sealing mem-
ber 12 by one-dot chain lines and shows a coating mem-
ber 29 by a broken line. FIG. 3 is a cross-sectional view
taken along the III-III line in FIG. 2. FIG. 4 shows enlarged
the vicinity of the protective layer 25 in the thermal head
X1.
[0010] The thermal head X1 is provided with a head
base body 3, connector 31, sealing member 12, heat-
radiating plate 1, and bonding member 14. Note that, the
connector 31, sealing member 12, heat-radiating plate
1, and bonding member 14 need not necessarily be pro-
vided.
[0011] The heat-radiating plate 1 radiates excessive
heat of the head base body 3. The head base body 3 is
placed on the heat-radiating plate 1 through the bonding
member 14. The head base body 3 performs printing on
a recording medium P (see FIG. 5) by application of volt-
age from an external portion. The bonding member 14
bonds the head base body 3 and the heat-radiating plate
1. The connector 31 electrically connects the head base
body 3 to the external portion. The connector 31 has con-
nector pins 8 and a housing 10. The sealing member 12
joins the connector 31 and the head base body 3.
[0012] The heat radiating plate 1 is cuboid shaped. The
heat radiating plate 1 is for example formed by copper,
iron, aluminum, or another metal material and has the
function of radiating heat which does not contribute to
the printing in the heat generated in the heat-generating
portions 9 in the head base body 3.
[0013] The head base body 3 is rectangle shaped
when viewed on a plane and has members configuring
the thermal head X1 arranged on a substrate 7. The head
base body 3 has a function of printing on the recording
medium P according to an electrical signal supplied from
the external portion.
[0014] Using FIGS. 1 to 3, the members configuring
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the head base body 3, the sealing member 12, bonding
member 14, and connector 14 will be explained.
[0015] The head base body 3 has the substrate 7, heat
storage layer 13, electrical resistance layer 15, common
electrode 17, individual electrodes 19, first connection
electrodes 21, connection terminals 2, conductive mem-
ber 23, driving ICs (integrated circuits) 11, coating mem-
ber 29, protective layer 25, and coating layer 27. Note
that, all of these members need not be provided. Further,
the head base body 3 may be provided with members
other than them as well.
[0016] The substrate 7 is arranged on the heat radiat-
ing plate 1 and is rectangle shaped when viewed on a
plane. The substrate 7 has a first surface 7f, second sur-
face 7g, and side surface 7e. The first surface 7f has a
first long side 7a, second long side 7b, first short side 7c,
and second short side 7d. The members configuring the
head base body 3 are arranged on the first surface 7f.
The second surface 7g is positioned on the opposite side
to the first surface 7f. The second surface 7g is positioned
on the heat radiating plate 1 side and is bonded to the
heat radiating plate 1 through the bonding member 14.
The side surface 7e connects the first surface 7f and the
second surface 7g and is positioned on the second long
side 7b side.
[0017] The substrate 7 is for example formed by an
alumina ceramic or other electrical insulating material or
single crystal silicon or other semiconductor material or
the like.
[0018] The heat storage layer 13 is positioned on the
first surface 7f of the substrate 7. The heat storage layer
13 protrudes upward from the first surface 7f. In other
words, the heat storage layer 13 projects in a direction
away from the first surface 7f of the substrate 7.
[0019] The heat storage layer 13 is arranged so as to
be adjacent to the first long side 7a of the substrate 7
and extends along the main scanning direction. By the
cross-section of the heat storage layer 13 being sche-
matically semiellipsoidal in shape, the protective layer 25
formed on the heat-generating portions 9 contacts well
the recording medium P for printing. The height of the
heat storage layer 13 from the first surface 7f of the sub-
strate 7 can be made 30 to 60 mm.
[0020] The heat storage layer 13 is formed by a glass
having a low thermal conductivity and temporarily stores
a part of the heat generated in the heat-generating por-
tions 9. For this reason, the time required for raising the
temperature of the heat-generating portions 9 can be
made shorter, therefore the thermal response character-
istic of the thermal head X1 can be raised.
[0021] The heat storage layer 13 is for example formed
by coating a predetermined glass paste, obtained by mix-
ing a suitable organic solvent with glass powder, on the
first surface 7f of the substrate 7 by screen printing or
the like and firing it.
[0022] The electrical resistance layer 15 is positioned
on the upper surface of the heat storage layer 13. On the
electrical resistance layer 15, the common electrode 17,

individual electrodes 19, first connection electrodes 21,
and second connection electrodes 26 are formed. Be-
tween the common electrode 17 and the individual elec-
trodes 19, exposed regions where the electrical resist-
ance layer 15 is exposed are formed. The exposed re-
gions of the electrical resistance layer 15 are arranged
in a row on the heat storage layer 13 as shown in FIG.
2. The exposed regions configure the heat-generating
portions 9.
[0023] Note that, the electrical resistance layer 15 need
not be positioned between various electrodes and the
heat storage layer 13. For example, it may be positioned
only between the common electrode 17 and the individual
electrodes 19 so as to electrically connect the common
electrode 17 and the individual electrodes 19 as well.
[0024] The plurality of heat-generating portions 9 are
described simplified in FIG. 2 for convenience of expla-
nation. However, for example, they are arranged with a
density of 100 dpi to 2400 dpi (dot per inch) or the like.
The electrical resistance layer 15 is for example formed
by a material having a relatively high electrical resistance
such as a TaN, TaSiO, TaSiNO, TiSiO, TiSiCO, or NbSiO
based material. For this reason, when voltage is supplied
to the heat-generating portions 9, the heat-generating
portions 9 generate heat by Joule heating.
[0025] The common electrode 17 is provided with main
wiring portions 17a and 17d, sub-wiring portions 17b, and
lead portions 17c. The common electrode 17 electrically
connects the plurality of heat-generating portions 9 and
the connector 31. The main wiring portion 17a extends
along the first long side 7a of the substrate 7. The sub-
wiring portions 17b respectively extend along the first
short side 7c and second short side 7d of the substrate
7. The lead portions 17c individually extend from the main
wiring portion 17a toward the heat-generating portions
9. The main wiring portions 17d extend along the second
long side 7b of the substrate 7.
[0026] The plurality of individual electrodes 19 electri-
cally connect the heat-generating portions 9 and the driv-
ing ICs 11. Further, the plurality of heat-generating por-
tions 9 are divided into a plurality of groups. The groups
of heat-generating portions 9 and the driving ICs 11 which
are arranged corresponding to the groups are electrically
connected by the individual electrodes 19.
[0027] The plurality of first connection electrodes 21
electrically connect the driving ICs 11 and the connector
31 to each other. A plurality of the first connection elec-
trodes 21 connected to each of the driving ICs 11 are
configured by a plurality of wirings having different func-
tions.
[0028] The plurality of second connection electrodes
26 electrically connect the adjoining driving ICs 11. The
plurality of second connection electrodes 26 are config-
ured by pluralities of wirings having different functions.
[0029] These common electrode 17, individual elec-
trodes 19, first connection electrodes 21, and second
connection electrodes 26 are formed by materials having
conductivity. For example, they are formed by one type
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of metal of any of aluminum, gold, silver, and copper or
an alloy of the same.
[0030] The plurality of connection electrodes 2 are ar-
ranged on the second long side 7b side of the first surface
7f in order to connect the common electrode 17 and first
connection electrodes 21 to the FPC 5. The connection
terminals 2 are arranged corresponding to later explained
connector pins 8 in the connector 31.
[0031] A conductive member 23 is provided on each
connection terminal 2. As the conductive member 23, for
example, solder or ACP (anisotropic conductive paste)
or the like can be illustrated. Note that, between the con-
ductive member 23 and the connection terminal 2, a plat-
ing layer of Ni, Au, or Pd may be arranged as well.
[0032] The various electrodes configuring the head
base body 3 described above can be formed by succes-
sively stacking material layers made of Al, Au, Ni, or an-
other metal configuring each on the heat storage layer
13 by a sputtering process or other thin film forming tech-
nique, then processing the stack into predetermined pat-
terns by using photoetching or the like. Note that, the
various electrodes configuring the head base body 3 can
be simultaneously formed by using the same manufac-
turing process.
[0033] The driving ICs 11, as shown in FIG. 2, are ar-
ranged corresponding to the groups of the plurality of
heat-generating portions 9. Further, the driving ICs 11
are connected to the individual electrodes 19 and first
connection electrodes 21. The driving ICs 11 have the
functions of controlling the conduction states of the heat-
generating portions 9. As the driving ICs 11, use can be
made of switching ICs.
[0034] The protective layer 25 coats the heat-generat-
ing portions 9 and parts of the common electrode 17 and
individual electrodes 19. The protective layer 25 is one
for protecting the coated regions from corrosion due to
deposition of moisture etc. contained in the atmosphere
or abrasion due to contact with the recording medium P
for printing.
[0035] The coating layer 27 is arranged on the sub-
strate 7 so as to partially coat the common electrode 17,
individual electrodes 19, first connection electrodes 21,
and second connection electrodes 26. The coating layer
27 is one for protecting the coated regions from oxidation
due to contact with the atmosphere or corrosion due to
deposition of moisture etc. contained in the atmosphere.
The coating layer 27 can be formed by a resin material
such as an epoxy resin, polyimide resin, or silicone resin.
[0036] The driving ICs 11 are sealed by the coating
member 29 made of an epoxy resin or silicone resin or
another resin in a state where they are connected to the
individual electrodes 19, first connection electrodes 21,
and second connection electrodes 26. The coating mem-
ber 29 is arranged so as to extend in the main scanning
direction and integrally seals the plurality of driving ICs
11.
[0037] The connector 31 has the plurality of connector
pins 8 and the housing 10 accommodating the plurality

of connector pins 8. The plurality of connector pins 8 have
first ends and second ends. The first ends are exposed
to the external portion of the housing 10, while the second
ends are accommodated inside the housing 10 and are
led out to the external portion. The first ends of the con-
nector pins 8 are electrically connected to the connection
terminals 2 of the head base body 3. Due to that, the
connector 31 is electrically connected with the various
electrodes in the head base body 3.
[0038] The sealing member 12 has a first sealing mem-
ber 12a and second sealing member 12b. The first seal-
ing member 12a is positioned on the first surface 7f of
the substrate 7. The first sealing member 12a seals the
connector pins 8 and various electrodes. The second
sealing member 12b is positioned on the second surface
7g of the substrate 7. The second sealing member 12b
is arranged so as to seal the connection portions of the
connector pins 8 and the substrate 7.
[0039] The sealing member 12 is arranged so that the
connection terminals 2 and the first ends of the connector
pins 8 are not exposed to the external portion. For ex-
ample, the sealing member 12 can be formed by an
epoxy-based thermosetting resin, ultraviolet curing resin,
or visible light-curable resin. Note that, the first sealing
member 12a and the second sealing member 12b may
be formed by the same material. Further, the first sealing
member 12a and the second sealing member 12b may
be formed by different materials.
[0040] The bonding member 14 is arranged on the heat
radiating plate 1 and bonds the second surface 7g of the
head base body 3 and the heat radiating plate 1. As the
bonding member 14, a double-sided tape or resin adhe-
sive can be illustrated.
[0041] The protective layer 25 will be explained in detail
by using FIG. 4.
[0042] The protective layer 25 is provided with a first
layer 25a and second layer 25b. The first layer 25a is
positioned on the substrate 7. In more detail, the first
layer 25a coats the entire regions of the heat-generating
portions 9. Further, the first layer 25a, as shown in FIG.
2, coats parts of the electrodes. In more detail, the first
layer 25a coats the entire region of the main wiring portion
17a, parts on the first long side 7a side in the sub-wiring
portions 17b, and the entire regions of the lead portions
17c. Further, the first layer 25a coats parts on the heat-
generating portion 9 sides in the individual electrodes 19.
[0043] As the first layer 25a, SiN, SiON, SiO2, SiAlON,
SiC, and the like can be illustrated.
[0044] The thickness of the first layer 25a can be set
to 2 to 10 mm. By setting the thickness of the first layer
25a to 2 mm or more, the electrical insulation property of
the individual electrodes 19 is improved. Further, by set-
ting the thickness of the first layer 25a to 6 mm or less, it
becomes easier to transfer the heat of the heat-generat-
ing portions 9 to the recording medium P, therefore the
thermal efficiency of the thermal head X1 is improved.
[0045] As the second layer 25b, TiN, TiON, TiCrN,
TiAlON, and the like can be illustrated. Where use is
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made of TiN as the second layer 25b, for example, it can
be set so as to contain 40 to 60 at.% of Ti and 40 to 60
at.% of N.
[0046] The thickness of the second layer 25b can be
set to 2 to 6 pm. By setting the thickness of the second
layer 25b to 2 mm or more, the abrasion resistance is
improved. Further, by setting the thickness of the second
layer 25b to 6 mm or less, it becomes easier to transfer
the heat of the heat-generating portions 9 to the recording
medium P, therefore the thermal efficiency of the thermal
head X1 is improved. Note that, the second layer 25b
corresponds to the outermost layer and is one contacting
the recording medium P.
[0047] The arithmetic average roughness Ra of the
second layer 25b is for example 67.7 mm or less. Due to
that, a contact area between the second layer 25b and
the recording medium P can be made smaller. Therefore,
the friction force generated on the second layer 25b and
the recording medium P can be reduced. As a result, the
abrasion resistance of the second layer 25b can be im-
proved. Note that, the arithmetic average roughness Ra
is the value prescribed in JIS B 0601 (2013).
[0048] The kurtosis Rku of the second layer 25b is
smaller than 3. For example, it is set at 0.1 to 2.9. The
kurtosis Rku is an index indicating the scale of the sharp-
ness, that is, the kurtosis, of the surface state. If the kur-
tosis Rku is smaller than 3, it indicates that the surfaces
of the crests are flat in a macroscopic view and there are
small crests or valleys on the surfaces of the crests in a
microscopic view. Further, if the kurtosis Rku is larger
than 3, it indicates that the surfaces of the crests are not
flat in a macroscopic view and there are many sharp
crests and valleys on the surfaces of the crests in a mi-
croscopic view. Note that, the kurtosis Rku is the value
prescribed in JIS B 0601 (2013).
[0049] The skewness Rsk of the second layer 25b is
smaller than 0. For example, it is set at -0.2 to -2.0. The
skewness Rsk is an index indicating the ratio of the crest
parts and the valley parts using the mean height in the
roughness curve as the center line. If the skewness Rsk
is larger than 0, it indicates that there are the valley parts
more than the crest parts. Further, if the skewness Rsk
is smaller than 0, it indicates that there are the crest parts
more than the valley parts. Note that, the skewness Rsk
is the value prescribed in JIS B 0601 (2013).
[0050] Here, there is known a protective layer in which
the contact surface of the protective layer is formed with
surface relief in order to make the contact area with the
recording medium smaller. However, due to the concen-
tration of the external force from the recording medium
to the projecting parts, the projecting parts are abraded,
therefore sometimes the abrasion resistance of the pro-
tective layer is low. Further, when the projecting parts
are abraded, the contact surface of the protective layer
becomes closer to flatness, therefore the contact area
with the recording medium becomes larger. Due to that,
the recording medium ends up sticking to the protective
layer, so sometimes sticking sometimes arises.

[0051] Contrary to this, the thermal head X1 in the
present disclosure is configured with the kurtosis Rku of
the second layer 25b smaller than 3. Due to that, the
surface of the second layer 25b is structured with the
surfaces of the crests flat in a macroscopic view and with
small crests or valleys on the surface of the crest in a
microscopic view. In other words, it is structured with a
plurality of crests having a large waviness and fine crests
or valleys on the surface of the former crests.
[0052] For this reason, the thermal head X1 is struc-
tured with the recording medium P supported while hav-
ing a certain extent of contact area due to crests having
a large waviness and having gaps between the recording
medium P and the second layer 25b due to fine crests.
As a result, the second layer 25b becomes harder to be
abraded, and the recording medium P becomes harder
to stick to the second layer 25b. Therefore, a thermal
head X1 improving the abrasion resistance and hardly
suffering from sticking can be provided.
[0053] Further, the recording medium P becomes
harder to stick to the second layer 25b, therefore it be-
comes harder for sticking to occur and an thermal head
X1 improved in slip can be formed. Further, since the
recording medium P becomes harder to stick to the sec-
ond layer 25b, the printing noise becomes smaller, so a
thermal printer Z1 having little noise can be provided.
Further, since the recording medium P becomes harder
to stick to the second layer 25b, in a thermal transfer
printing method using an ink ribbon, wrinkles become
harder to be formed in the ink ribbon. As a result, the
thermal head X1 can perform fine printing.
[0054] Further, in the thermal head X1 in the present
disclosure, the kurtosises Rku of the second layers 25b
which are positioned at the two end portions in the long
direction of the substrate 7 (hereinafter, simply referred
to as the long direction) may be larger than the kurtosis
Rku of the second layer 25b which is positioned at the
center portion in the long direction as well.
[0055] According to the above configuration, the con-
tact area of the second layer 25b positioned at the center
portion in the long direction with the recording medium
P becomes larger than the contact area of the second
layer 25b which is positioned at the two end portions in
the long direction with the recording medium P. As a re-
sult, in the long direction, the friction force by the record-
ing medium P and the second layer 25b becomes larger
in the center portion than that at the two end portions.
[0056] Therefore, when wrinkles are going to be
formed at the recording medium P, the wrinkles can be
released from the center portion in the long direction to-
ward the two end portions having a small friction force.
As a result, together with the conveyance of the recording
medium P, the wrinkles are stretched, therefore wrinkles
become harder to be formed on the recording medium P.
[0057] Further, the thermal head X1 in the present dis-
closure may be configured with the skewness Rsk of the
second layer 25b smaller than 0 as well. For this reason,
the surface of the second layer 25b is configured with
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more crest parts compared with the valley parts. As a
result, the contact area between the recording medium
P and the second layer 25b can be increased. Therefore,
the recording medium P is supported by the crest parts
while a plurality of gaps are positioned between the sur-
face and the recording medium P due to the valley parts .
Due to that, the recording medium P becomes harder to
stick to the second layer 25b.
[0058] The recording medium P becomes harder to
stick to the second layer 25b, therefore sticking becomes
harder to occur, so a thermal head X1 having improved
slip can be formed. Further, since the recording medium
P becomes harder to stick to the second layer 25b, the
printing noise becomes smaller and a thermal printer Z1
having little noise can be provided. Further, since the
recording medium P becomes harder to stick to the sec-
ond layer 25b, in a thermal transfer printing method using
an ink ribbon, wrinkles become harder to be formed on
the ink ribbon. As a result, the thermal head X1 can per-
form fine printing.
[0059] Further, the thermal head X1 in the present dis-
closure is configured with the skewness Rsk of the sec-
ond layer 25b which is positioned at the two end portions
in the long direction larger than the skewness Rsk of the
second layer 25b which is positioned at the center por-
tion.
[0060] According to the above configuration, the crest
parts of the second layer 25b positioned at the center
portion in the long direction become larger configurations
than the crest parts of the second layer 25b positioned
at the two end portions in the long direction. As a result,
the contact area of the second layer 25b positioned at
the center portion in the long direction with the recording
medium P becomes larger than the contact area of the
second layer 25b positioned at the two end portions in
the long direction with the recording medium P. For this
reason, in the long direction, the friction force between
the recording medium P and the second layer 25b be-
comes larger in the center portion than that in the two
end portions.
[0061] Therefore, when wrinkles are going to be
formed on the recording medium P, the wrinkles can be
released from the center portion in the long direction to-
ward the two end portions having a small friction force.
As a result, together with the conveyance of the recording
medium P, the wrinkles are stretched, therefore wrinkles
become harder to be formed on the recording medium P.
[0062] Note that, the two end portions in the long di-
rection mean the regions shown in FIG. 6 from the ends
in the sub-scanning direction of the area E contacting the
recording medium P in the protective layer 25 up to 25%
of length in the length of the area E contacting the re-
cording medium P in the protective layer 25. Further, the
center portion in the long direction means a region from
each short side of the area E contacting the recording
medium P in the protective layer 25 up to 25% to 75% of
length in the length in the long direction of the area E
contacting the recording medium P in the protective layer

25.
[0063] The arithmetic average roughness Ra, skew-
ness Rsk, and kurtosis Rku can be measured according
to for example JIS B 0601 (2013). Note that, for meas-
urement, use can be made of a contact type surface
roughness meter or contactless surface roughness me-
ter. For example, use can be made of LEXT OLS4000
made by Olympus. As the measurement conditions, for
example, a measurement length may be set to 0.4 mm,
a cutoff value may be set to 0.008 mm, a spot diameter
may be set to 0.4 mm, and a scanning speed may be set
to 1 mm/sec.
[0064] Further, the skewness Rsk and kurtosis Rku of
the protective layer 25 may be measured at the position
of the protective layer 25 positioned on the heat-gener-
ating portions 9. In this case, the measurement may be
carried out by moving the spot in the sub-scanning direc-
tion so as to pass through the protective layer 25 on the
heat-generating portions 9. At this time, the skewness
Rsk and kurtosis Rku may be measured multiple times
and mean values of them may be used as the measure-
ment results.
[0065] Note that, the arithmetic average roughness Ra
may be measured by using an atomic force microscope
(AFM) as well.
[0066] The protective layer 25 can be formed by arc
plasma type ion plating or hollow cathode type ion plating.
[0067] The surface state of the second layer 25b can
be controlled by the following method. For example, by
using sand blasting, polishing, or other mechanical
processing, etching, chemical polishing, or other chem-
ical processing, the surface treatment is applied to the
surface of the die so as to have the predetermined sur-
face shape. Further, by pushing the surface of the die
against the second layer 25b, the second layer 25b can
be given a predetermined surface shape.
[0068] Next, the thermal printer Z1 having the thermal
head X1 will be explained with reference to FIG. 5.
[0069] The thermal printer Z1 in the present embodi-
ment is provided with the thermal head X1 explained
above, conveyance mechanism 40, platen roller 50, pow-
er supply device 60, and control device 70. The thermal
head X1 is attached to an attachment surface 80a of an
attachment member 80 which is arranged in the housing
(not shown) of the thermal printer Z1. Note that, the ther-
mal head X1 is attached to the attachment member 80
so as to be along the direction perpendicular to the con-
veyance direction S, that is, the main scanning direction.
[0070] The conveyance mechanism 40 has a driving
part (not shown) and conveyance rollers 43, 45, 47, and
49. The conveyance mechanism 40 is one for conveying
the recording medium P such as thermal paper, image
receiving paper to which ink is transferred, or the like in
a direction indicated by an arrow S in FIG. 5 and convey-
ing it onto the protective layer 25 positioned on the plu-
rality of heat-generating portions 9 in the thermal head
X1. The driving part has the function of driving the con-
veyance rollers 43, 45, 47, and 49. For example, use can
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be made of a motor. The conveyance rollers 43, 45, 47,
and 49 for example can be configured as columnar shaft
bodies 43a, 45a, 47a, and 49a made of stainless steel
or another metal covered by elastic members 43b, 45b,
47b, and 49b made of butadiene rubber or the like. Note
that, when the recording medium P is image receiving
paper to which ink is transferred, an ink film (not shown)
is conveyed together with the recording medium P be-
tween the recording medium P and the heat-generating
portions 9 in the thermal head X1.
[0071] The platen roller 50 has a function of pressing
the recording medium P against the top of the protective
layer 25 positioned on the heat-generating portions 9 in
the thermal head X1. The platen roller 50 is arranged so
as to extend along a direction perpendicular to the con-
veyance direction S and is supported fixed at the two end
parts so that it becomes able to rotate in a state pressing
the recording medium P against the tops of the heat-
generating portions 9. The platen roller 50, for example,
can be configured as a columnar shaft body 50a made
of stainless steel or another metal covered by an elastic
member 50b made of butadiene rubber or the like.
[0072] The power supply device 60 has a function of
supplying current for making the heat-generating por-
tions 9 in the thermal head X1 generate heat as described
above and current for making the driving ICs 11 operate.
The control device 70 has a function of supplying a control
signal controlling the operation of the driving ICs 11 to
the driving ICs 11 in order to selectively make the heat-
generating portions 9 in the thermal head X1 generate
heat as described above.
[0073] The thermal printer Z1 presses the recording
medium P against the tops of the heat-generating por-
tions 9 in the thermal head X1 by the platen roller 50
while conveying the recording medium P onto the heat-
generating portions 9 by the conveyance mechanism 40
and also selectively makes the heat-generating portions
9 generate heat by the power supply device 60 and con-
trol device 70 to thereby perform predetermined printing
on the recording medium P.
[0074] Note that, when the recording medium P is im-
age receiving paper or the like, ink of the ink film (not
shown) which is conveyed together with the recording
medium P is thermally transferred to the recording me-
dium P to thereby perform printing on the recording me-
dium P.
[0075] The thermal printer Z1 in the present disclosure
may use cut paper (not shown) as the recording medium
P as well. By that, conveyance of the cut paper can be
made smooth. That is, the cut paper is conveyed one
sheet by one, so a new contact with the protective layer
25 repeatedly occurs each time a new cut paper is con-
veyed. Therefore, the protective layer 25 is easily abrad-
ed.
[0076] Contrary to this, in the thermal head X1, the
kurtosis Rku of the protective layer 25 is smaller than 3,
therefore a certain degree of contact area can be secured
by the crests having a large waviness. As a result, stress

generated due to the contact with the cut paper can be
relieved, therefore the protective layer 25 becomes hard-
er to be abraded.
[0077] Note that, as the cut paper, sheet paper or cards
or other media other than rolled paper are shown.
[0078] Using FIG. 6, attachment of the thermal head
X1 to the thermal printer Z1 will be explained. Note that,
in FIG. 6, the state where the thermal head X1 is pressed
by the platen roller 50 is schematically shown. The pro-
tective layer 25 is shown while omitting the double-layer
structure.
[0079] The thermal head X1 is arranged on pressing
members 55 provided on the attachment surface 80a of
the attachment member 80. The pressing members 55
press against the thermal head X1 in a direction away
from the attachment surface 80a. For this reason, the
thermal head X1 is pressed toward the platen roller 50,
so is pressed against the platen roller 50. Due to that,
the thermal head X1 can be pressed against the record-
ing medium P passing between the thermal head X1 (pro-
tective layer 25) and the platen roller 50 (see FIG. 5),
therefore fine printing can be carried out.
[0080] As the pressing members 55, use may be made
of for example coil springs, plate springs, disc springs,
or other springs. Further, member having a low elastic
modulus may be used as the pressing members 55 as
well.
[0081] The recording medium P is pressed against the
thermal head X1 by the pressing members 55. The pro-
tective layer 25, as shown in FIG. 6, has a region E con-
tacting the recording medium P.
[0082] Here, when the thermal head X1 is pressed
against the platen roller 50 by the pressing members 55,
in the protective layer 25c which is arranged at positions
corresponding to the pressing members 55, the stress
from the pressing members 55 becomes higher com-
pared with the other positions in the protective layer 25.
Due to that, the protective layer 25c arranged at positions
corresponding to the pressing members 55 becomes
more easily abraded in terms of environment.
[0083] Further, the thermal printer Z1 in the present
disclosure may be configured with the kurtosis Rku of
the protective layer 25c arranged at positions corre-
sponding to the pressing members 55 smaller than the
kurtosises Rku of the other portions in the protective layer
25 as well.
[0084] Due to that, the contact area between the pro-
tective layer 25c arranged at positions corresponding to
the pressing members 55 and the recording medium P
becomes larger than the contact area between the other
portions in the protective layer 25 and the recording me-
dium P. As a result, the stress generated in the protective
layer 25c arranged at positions corresponding to the
pressing members 55 can be relieved by a wide contact
area, therefore the protective layer 25c arranged at po-
sitions corresponding to the pressing members 55 be-
comes harder to be abraded. In turn, the abrasion resist-
ance of the protective layer 25 can be improved.
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[0085] Further, in the thermal printer Z1 in the present
disclosure, the skewness Rsk of the protective layer 25c
arranged at positions corresponding to the pressing
members 55 may be smaller than the skewness Rsk of
the protective layer 25 in the other portions as well.
[0086] Due to that, the crest parts in the protective layer
25c arranged at positions corresponding to the pressing
members 55 can be increased more than the crest parts
in the protective layer 25 in the other portions. For this
reason, the contact area between the protective layer
25c arranged at positions corresponding to the pressing
members 55 and the recording medium P becomes larg-
er than the contact area between the protective layer 25
in the other portions and the recording medium P. As a
result, the stress generated in the protective layer 25c
arranged at positions corresponding to the pressing
members 55 can be relieved by a broad contact area,
therefore the protective layer 25c arranged at positions
corresponding to the pressing members 55 becomes
harder to be abraded. In turn, the abrasion resistance of
the protective layer 25 can be improved.
[0087] Note that, the arithmetic average roughness
Ra, kurtosis Rku, and skewness Rsk of the protective
layer 25 indicate the arithmetic average roughness Ra,
kurtosis Rku, and skewness Rsk of the area E contacting
the recording medium P in the surface of the protective
layer 25.
[0088] As described above, the thermal head in the
present disclosure is not limited to the above embodi-
ment. Various changes are possible so long as not de-
parting from the gist. For example, an example in which
the protective layer 25 was formed by the first layer 25a
and second layer 25b was shown, but it may be formed
by a single layer as well.
[0089] Further, a thin film head in which the electrical
resistance layer 15 is formed by a thin film and the heat-
generating portions 9 is thin was exemplified, but the
present disclosure is not limited to this. A thick film head
in which the electrical resistance layer 15 is formed by a
thick film after patterning various electrodes and the heat-
generating portions 9 is thick may be employed as well.
[0090] Further, an explanation was given illustrating a
flat head in which the heat-generating portions 9 were
formed on the first surface 7f of the substrate 7. However,
it may be an end-face head in which the heat-generating
portions 9 are positioned on the end surface of the sub-
strate 7 as well.
[0091] Further, the heat-generating portions 9 may al-
so be formed by forming the common electrode 17 and
individual electrodes 19 on the heat storage layer 13 and
forming the electrical resistance layer 15 only in regions
between the common electrode 17 and the individual
electrodes 19.
[0092] Further, the sealing member 12 may be formed
by the same material as that for the coating member 29
coating the driving ICs 11 as well. In that case, when
printing the coating member 29, printing may be carried
out also in the region for forming the sealing member 12

to simultaneously form the coating member 29 and the
sealing member 12.
[0093] Further, an example in which the connector 31
was directly connected to the substrate 7 was shown.
However, a flexible printed circuit (FPC) may be connect-
ed to the substrate 7 as well.

Reference Signs List

[0094]

X1 thermal head

Z1 thermal printer
E region contacting recording medium of protective

layer
1 heat radiating plate
3 head base body
7 substrate
9 heat-generating portions
11 driving ICs
12 sealing member
13 heat storage layer
14 bonding member
15 electrical resistance layer
17 common electrode
19 individual electrode
21 first connection electrode
25 protective layer

25a first layer
25b second layer

26 second connection electrode
27 coating layer
31 connector

Claims

1. A thermal head (X1) comprising:

a substrate (7);
a heat-generating portion (9) on the substrate
(7);
an electrode (17, 19) which is located on the
substrate (7) and is connected to the heat-gen-
erating portion (9); and
a protective layer (25) which coats the heat-gen-
erating portion (9) and a part of the electrode
(17, 19),

characterized in that

a kurtosis Rku of the protective layer is smaller
than 3, or
a skewness Rsk of the protective layer is smaller
than 0.
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2. The thermal head (X1) according to claim 1, wherein
the kurtosis Rku of the protective layer (25) at two
end portions in a long direction of the substrate (7)
is larger than the kurtosis Rku of the protective layer
(25) at a center portion in the long direction of the
substrate (7).

3. The thermal head according to claim 1, wherein the
skewness Rsk of the protective layer (25) at two end
portions in a long direction of the substrate (7) is
larger than the skewness Rsk of the protective layer
(25) at a center portion in the long direction of the
substrate (7).

4. A thermal printer (Z1) comprising:

the thermal head (X1) according to any one of
claims 1 to 3;
a conveyance mechanism (40) conveying a re-
cording medium (P) onto the heat-generating
portion (9); and
a platen roller (50) pressing against the record-
ing medium (P) .

5. The thermal printer (Z1) according to claim 4, further
comprising a pressing member (55) which presses
the thermal head (X1) against the platen roller (50),
wherein
a kurtosis Rku of the protective layer (25) at a position
corresponding to the pressing member (55) is small-
er than a kurtosis Rku of other portions of the pro-
tective layer (25).

6. The thermal printer (Z1) according to claim 4, further
comprising a pressing member (55) which presses
the thermal head (X1) against the platen roller (50),
wherein
a skewness Rsk of the protective layer (25) at a po-
sition corresponding to the pressing members is
smaller than a skewness Rsk of other portions of the
protective layer (25).

7. The thermal printer (Z1) according to any one of
claims 4 to 6, wherein the recording medium (P) is
cut paper.

Patentansprüche

1. Thermokopf (X1), aufweisend:

ein Substrat (7),
einen wärmeerzeugenden Abschnitt (9) auf dem
Substrat (7),
eine Elektrode (17, 19), die sich auf dem Sub-
strat (7) befindet und mit dem wärmeerzeugen-
den Abschnitt (9) verbunden ist, und
eine Schutzschicht (25), die den wärmeerzeu-

genden Abschnitt (9) und einen Teil der Elektro-
de (17, 19) beschichtet,
dadurch gekennzeichnet, dass
eine Kurtosis Rku der Schutzschicht kleiner als
3 ist oder
eine Schiefe Rsk der Schutzschicht kleiner als
0 ist.

2. Thermokopf (X1) gemäß Anspruch 1, wobei die Kur-
tosis Rku der Schutzschicht (25) an zwei En-
dabschnitten in einer Längsrichtung des Substrats
(7) größer als die Kurtosis Rku der Schutzschicht
(25) an einem Mittelabschnitt in der Längsrichtung
des Substrats (7) ist.

3. Thermokopf gemäß Anspruch 1, wobei die Schiefe
Rsk der Schutzschicht (25) an zwei Endabschnitten
in einer Längsrichtung des Substrats (7) größer als
die Schiefe Rsk der Schutzschicht (25) an einem Mit-
telabschnitt in der Längsrichtung des Substrats (7)
ist.

4. Thermodrucker (Z1), aufweisend:

den Thermokopf (X1) gemäß irgendeinem der
Ansprüche 1 bis 3,
einen Transportmechanismus (40), der ein Auf-
zeichnungsmedium (P) auf den wärmeerzeu-
genden Abschnitt (9) transportiert, und
eine Druckwalze (50), die gegen das Aufzeich-
nungsmedium (P) drückt.

5. Thermodrucker (Z1) gemäß Anspruch 4, ferner auf-
weisend ein Drückelement (55), das den Thermo-
kopf (X1) gegen die Druckwalze (50) drückt, wobei
eine Kurtosis Rku der Schutzschicht (25) an einer
mit dem Drückelement (55) korrespondierenden Po-
sition kleiner als eine Kurtosis Rku anderer Abschnit-
te der Schutzschicht (25) ist.

6. Thermodrucker (Z1) gemäß Anspruch 4, ferner auf-
weisend ein Drückelement (55), das den Thermo-
kopf (X1) gegen die Druckwalze (50) drückt, wobei
eine Schiefe Rsk der Schutzschicht (25) an einer mit
den Drückelementen korrespondierenden Position
kleiner als eine Schiefe Rsk anderer Abschnitte der
Schutzschicht (25) ist.

7. Thermodrucker (Z1) gemäß irgendeinem der An-
sprüche 4 bis 6, wobei das Aufzeichnungsmedium
(P) geschnittenes Papier ist.

Revendications

1. Tête thermique (X1), comprenant :

un substrat (7) ;
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une partie génératrice de chaleur (9) sur le subs-
trat (7) ;
une électrode (17, 19) qui est située sur le subs-
trat (7) et qui est connectée à la partie généra-
trice de chaleur (9) ; et
une couche protectrice (25) qui recouvre la par-
tie génératrice de chaleur (9) et une partie de
l’électrode (17, 19),
caractérisée en ce que
un kurtosis Rku de la couche protectrice est in-
férieur à 3, ou
une asymétrie Rsk de la couche protectrice est
inférieure à 0.

2. Tête thermique (X1) selon la revendication 1, dans
laquelle le kurtosis Rku de la couche protectrice (25)
à deux parties d’extrémité dans une direction longue
du substrat (7) est supérieur au kurtosis Rku de la
couche protectrice (25) à une partie centrale dans
la direction longue du substrat (7).

3. Tête thermique selon la revendication 1, dans la-
quelle l’asymétrie Rsk de la couche protectrice (25)
à deux parties d’extrémité dans une direction longue
du substrat (7) est supérieure à l’asymétrie Rsk de
la couche protectrice (25) à une partie centrale dans
la direction longue du substrat (7).

4. Imprimante thermique (Z1), comprenant :

la tête thermique (X1) selon l’une quelconque
des revendications 1 à 3 ;
un mécanisme de transport (40) transportant un
support d’enregistrement (P) sur la partie géné-
ratrice de chaleur (9) ; et
un rouleau de platine (50) appuyant sur le sup-
port d’enregistrement (P).

5. Imprimante thermique (Z1) selon la revendication 4,
comprenant en outre un élément de pression (55)
qui presse la tête thermique (XI) contre le rouleau
de platine (50), dans laquelle
un kurtosis Rku de la couche protectrice (25) à une
position correspondant à l’élément de pression (55)
est inférieur à un kurtosis Rku d’autres parties de la
couche protectrice (25).

6. Imprimante thermique (Z1) selon la revendication 4,
comprenant en outre un élément de pression (55)
qui presse la tête thermique (X1) contre le rouleau
de platine (50), dans laquelle
une asymétrie Rsk de la couche protectrice (25) à
une position correspondant aux éléments de pres-
sion est inférieure à une asymétrie Rsk d’autres par-
ties de la couche protectrice (25).

7. Imprimante thermique (Z1) selon l’une quelconque
des revendications 4 à 6, dans laquelle le support

d’enregistrement (P) est du papier découpé.
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