PRI NTERESSICIrEsOIgurs o997 BEE | NVESTIo@N file [ o8minty jagyension relates to a

thermal head. More particularly, the present invention relates to a gg3p

structure of a thermal head and a structure for guiding _r[_@ggr,,@ip_
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general structure of a conventional printer is now descri
following with reference to Fig. 2. AsBRINIBRIn Fig. 2A a pri

a platen 101 and a thernmal head 102. The platen 101 is rotatably supported

4 paper. A
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about an axis 10la al ong the W@WMW paper. More

specifically, a

The present invention relates to a printer for printing on

recording paper, which comprises a platen and a thermal head.

thermal head and a structure for guiding recording paper.

More

particularly,' the present invention relates to a structure of a

A general structure of a conventional printer is now

described briefly in the following with reference to Fig. 2.

As

shown in Fig. 2A, a printer includes a platen 101 and a thermal head

102. The platen 101 is rotatably supported abcout an axis 10la along

the width direction of recording paper. More specifically, a

stepping motor 104 is connected with the axis 10la via a train of

gears 103. The rotational motion of the stepping motor 104 is

decelerated by the train of gears 103, and is transmitted to a rear

axis 10la, and the platen 101 is appropriately‘ intermittently

rotated for feeding paper in the direction shown by an arrow in the

the thermal head 102 is pressed against the recording paper.

figure. The thermal head 102 is disposed so as to face the platen
101 via recording paper. The thermal head 102 is swingably

supported about an axis 105. In printing operation, a heater of

With

this state maintained, the heater is electrically energized to print

a line of letters on the recording paper. After the printing of

the line, the platen 101 is rotated in the direction shown by the

arrow to feed the recording paper.

Fig. 2B shows a schematic cross-sectional structure of the

i printer shown in ¥Fig. 2A. The thermal head 102 is disp'bsed 850 as
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103.

101 is appropriately intermttently rotated for feeding paper
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train of gears 103, and is transnmitted to a rear axis 10la, and
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in the

direction showmn by an arrow in the figure. The thermal head 102 is di s%g,sed
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When the thermal head 102 is swung counterclockwise about the axis
105 that is in parallel with but different from the axis 10la of
the platen 101, the heater above the axis 105 is pressed against
the platen 101. 1In order to provide the pressing force, a spring
member 107 intervenes between the thermal head 102 and a frame 108
of the printer. On the contrary, when the thermal head 102 1s swung
¢lockwise against the ﬁrging force by the spring member 107, the
heater of the thermal head 102 is retracted from the platen 101.
This operation is carried out when, for example, the recording paper

106 is fed between the platen 101 and the thermal head 102.

Fig, 3 is a sectional view of a specific structure of the
conventional printer shown in Fig. 2, wherein like reference
characters designate corresponding parts shown in Fig. 2 to promote
understanding. A frame 108 is in the shape of a box havir;g six faces,
i.e., front, rear, left, right, top, and bottom faces. In the
present specification, the front face, the rear face, the lett face,
the right face, the top face, and the hottom face are represented
as ¥, B, L, R, U, and D, respectively. As mentioned in the above,
the front face F is on the side of the printed face of recording
paper. The platen 101 is rotatably, axially supported between the
left and right faces of the frame 108, Similarly, the thermal head
102 is swingably supported between the left and right faces of the

frame 108 about an axis different from that of the platen, and opens

and closes with respect to the platen 101. With such a structure,
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structure of the printer shown in Fig. 2A. The thernal

SO as -2-
the figure.
ptinted fac

head 102 is d63pwpsed

to face the platen 101 via a recording paper 106 as shown in

that the dj,rection of

prapting $1.e8ratnd e tafprcneoert (aet BRaEY Fed befyeen

the platen 101 and the thermal head 102 from the bottom face D or
the rear face B of the frame 108 and then the recording paper is

discharged to the top face U of the frame 108, In the figure, az

first supply path from an arrow SIN to an arrow QUT is referred to

as a straight path, while a second supply path from an arrow CIN
to the arrow OUT is. referred to as a curled path. A sheet 110
intervenes between the straight path and the curled path so as to
separate them. The thermal head 102 comprises a ceramic substrate
111 end a support body 112 for fixing the ceramic substrate 111.
A heater 113 contacting with the platen 101, a semiconductor device
114 for driving the heater 113, and sealing resin 115 for protecting
the semiconductor device 114 are formed on the ceramic substrate
111 on the side facing the platen 10l1. The sealing resin 115 is
arelatively soft resinandis provicied for the purpose of protecting
against breakage extra fine gold wire or the like connected with
the semiconductor device 114 such as an IC chip. Further, a cover
116 for mechanically protecting the semiconductor device 114 and
the sealing resin 115 are attached to the support body 112 of the

thermal head 102.

The cover 116 is made of metal or resin and is provided for
the purpose of mechanical'protection of the semiconductor device
114 and preventing the sealing resin 115 from wearing out. If it
were not for the cover 116, the'sealing resin 115 would wear out
due to repeated contact with recording paper. In addition, the
cover 116 prevents recording paper f?om catching on the sealing resin

115. In this way, in a conventional printer, the cover 116 is an
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adjacent to each other on the ceramic substrate 111, and thus, it

!

; is difficult to miniaturize the ceramic substrate 111. S$ince the
number of ceramic substrates gotten from a wafer can not be large
without miniaturization of the ceramic substraﬁe, the cost can not
be lowered. Even if the ceramic substrate 111 is miniaturized to
dispose the semiconductor device 114 closer to the heater 113, the
cover 116 comes closer 'to the side of the heater 113 accordingly.

Since the cover 116 oppresses the paper feed path, recording paper

can not be fed smoothly.
' SUMMARY OF THE INVENTION

Accordingly, inorder to solve the above-mentioned problems
of a conventional printer, an object of the present invention is
to mnminiaturize a ceramic substrate with protection of a

semiconductor device and of sealing resin being materialized, and

the following measures are taken. A printer according to the
present invention comprises a frame, a platen, and a thermal head

as a basic structure. The frame is in the shape of a box having

six faces, i.e., front, rear, left, righﬁ, top, and botton faces.
The platen is rotatably axially supported between the left and right
faces of the frame. Similarly, the therx;tal head is swingably
supported between the left and right faces of the frame, and opens
and closes with respect to the platen. With such a structure,

printing is carried cut on recording paper fed between the platen

and the thermal head from the bhattom face or the rear face of the
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contacting with the platen, a semiconductor device for driving the

heater, and sealing resin for protecting the semiconductor device
_are formed on the ceramic substrate on the side facing the platen.
First and second paper feed paths to be alternatively adopted are
made inside the frame. In case that the first paper feed path is
adopted, J;ecording paper is fed between the platen and the thermal
head from the bottom f.ac:e of the frame, and a sheet member for
preventing recording paper from contacting with the exposed sealing
resin is attaqhed along the first paper feed path. Adversely, in
case that the second paper feed pﬁth is adopted, recording paper
is fed between the platen and the thermal head from the rear face

of the frame, and another sheet member for preventing recording paper

from contacting with the exposed sealing resin is attached at another

. e sem e

place along the second paper feed path.

According to the present invention, a printer with a small
line thermal head mounted thereon c¢omprises a thermal head
incorporating a ceramic substrate provided with a heater and a
semiconductor device for driving the heater (driver IC). Further,
relatively hard sealing resin is used for protecting the
semiconductor device. By making the sealing resin hard different
from the conventionél soft sealing resin, the cover is eliminated.
The printer according to the present invention has two paper feed
paths. Sheet members (polyimide films, for example) for guiding

recording paper are stuck at appropriate places for the respective

5
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is carried out on recording paper (not shown) fed between the platengglihh
anid the thermal head 102 fromthe bottomface D or the rear face B of the

frame 108 and then the recording paper is discharged to the top face U of
the frame 10%Pe% feRd BRthe &0 Breveny theppraling Keplpfzar HERSING ALY 9‘“&n

arrow OQUT is, referred to a straight path, whi] econd, su a
from an arrotz? Cf‘.ﬂictgon wgih recording %aper. With %hfs strug€u¥e,p ttge
semiconductor device is protected sufficiently even if the cover

. is eliminated, and further, recording paper is inserted and fed in

an improved manner.
' D RIPTI F T

Fig. 1A is a sectional view illustrating a curled path of

! a vrinter as an embodiment of the present invention;

i Fig., 1B is a sectional view illustrating a straight path

of the printer as an embodiment of the present invention;

Fig. 2A is a schematic view illustrating a conventional

printer;

Fig. 2B is a schematic sectional view illustrating the

conventional printer; and

! Fig. 3is a sectional view illustrating a specific structure

of the conventional printer.

D ILED R N_O E P T

The best mode of the present invention iz now described in
detail in the following with reference to the drawings. Fig. - is
a sectional view of a printer according to the present invention.
Fig. 1A illustrates a structure of the printer in case one paper
feed path (curled path) is adopted, while Fig. 1B illustrates a
structure of the printer in case the other paper feed path (straight
path) is adopted. As shown in the figures, the printer comprises

a frame 1, a platen 2, and a thermal head 3. The frame 1 is molded

_—
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. and right faces L and R of the frame 1. Similarly, the thermal head
| 3 is swingably supported between the left and right faces L and R
of the frame 1, and opens and closes with respect to the platen 2.
| It is to be noted that a ﬁressure spring 4 and a pressure cam 5 are
used to press the thermal head 3 against the platen 2. Further,
the thermal head 3 is swingably supported by bearings 6 integrally
formed with the left and right faces L and R of the frame 1. More
i specifically, rotation shafts 7 protruding at both ends of the lower
end portion of the thermal head 3 are fit in the bearings 6. With
such a structure, theprinter carries cut printing on recording papei:
(not shown) fed between the platen 2 and the thermal head 3 from
the rear face B of the frame 1 and then the recording paper is
discharged to the top face U of the frame 1. This paper feed path
is referred to as a curled path and is shown as from an arrow CIN
to an arrow OUT. It is to be_ noted that, in order to carry out paper
feed in this way, a paper feed motor 8 for driving the platen 2 to
rotate via a decelerating train of gears (not shown) is housed in

i the frame ' 1.

The thermal head 3 comprises a ceramic substrate 11 and a
support body 12 for fixing the ceramic substrate 11. A heater
contacting with the platen 2, a semiconductor device 13 for driving
the heater, and sealing resin 14 for protecting the semiconductor
device 13 are formed on the ceramic substrate 11 on the side facing

the platen 2. The sealing resin 14 is hard, thereby eliminating
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printer, thea&%’r?ée Jﬂ\@i’d@ e frame 1. 1In Fig. 1A, the curled path as one of
I. the paper fead paths is adopted. 1In this case, recordinq.paper (not

. shown) is fed between the platen 2 and the thermal head 3 from the
i rear face B of the frame 1 as shown by an arrow CIN, and a sheet
15 for preventing recorq;i.ng paper from contacting with the exposed

' sealing resin 14 is attached with adhesive or the like along this

! paper feed path.

On the other hand, as shown in Fig. 1B, in case the other
' paper feed path (straight path) is adopted, recording paper is fed
between the platen 2 and the thermal head 3 from the bottom face
D of the frame 1 as shown by an arrow SIN, and the recording paper
is discharged from the top face U of the frame 1 as shown by an arrow
OUT. In this case, another sheet 16 for preventing recording paper
! from contacting with the exposed sealing resin 14 is attached along
the straight path. As is clear from comparison between Fig. 1A and
Fig. 1B, the sheet 15 used in the curled path and the sheet 16 used
in the straight path are different in shape and are attached with
adhesive or the like at different places. It is to be noted that
the frame 1 has a built-in paper sensor 20 for detecting recoxding
paper fed through the curled path or the straight path. As shown
in Fig. 1A, in case the curled path is adopted, the paper sensor
20 is attached upward, while, as shown in Fig. 1B, in case the
straight path is adopted, the paper sensor 20 is attached toward

the front.
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sem conductor device 114 can not be disposed so as to be adjacent to9sash
other on the ceram c substrate 111, and thus, it is difficult to

mniaturize the ceram ¢ substrate 111. Since. the nunb of . ceram c
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' 3, for example, mounted thereon. The heater and the semic¢onductor

i device 13 for driving the heater are formed on the ceramic substrate
11 incorporated in the thermal head 3. The hard sealing resin 14
is provided so as to cover the semiconductor device 13. By providing
the hard sealing resin 14, a cover 1is elimina.ted. The printer has
two paper feed paths for recording paper, i. e., a curled path and
a straight path. Two kinds of sheets 15 and 16 for guiding recording
paper are provided accoi:dingly. It is to be noted that both of the
sheets 15 and 16 are made of a polyimide filmor the 1ike. The sheets
15 and 16 are stuck at appropriate places for the respective paper
feed paths to prevent the sealing résin 14 from wearlng out due to
i friction wi_th recording paper. Further, by attaching the sheets
15 and 16 at appropriate places, r.ecording paper is inserted and

; fed in an improved manner. By making the sealing resin hard, the

semiconductor device (driver IC) is directly protected from shocks

+ —

from the external and the like. Further, since the sheets stuck
to the side of the frame intervenes between the recording paper and
the sealing resin, the sealing resin is prevented from wearing out.
' . By this, a cover conventionally attached can be eliminated.

Elimination of the cover makes it possible to secure the paper feed
i path even the sealing resin and the heater-are disposed close to
each other. This makes it possible to miniaturize the ceramic
substrate attached to the thermal head. Since the number of ceramic
substrates gott:e'n from a large wafer is increased, the cost can be

lowered.
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SUMVARY OF THE | NVENTI ON Accordingly, in order to solve the above- ne?ft3%8ned

probl ens of a conventional printer, an object of the present invention is
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device and of sealing resin bDeing materialized, _ OW ng nmeasures
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a platen, and a therna

; device is protected against shocks. The sheets are stuck at
different places according to the two paper feed paths such that
one of the sheets always intervenes between re¢ording paper and the
sealing resin. By 'this, the sealing resin can be prevented from
wearing out, and thus, a cover conventionally attached can be
eliminated from the thermal head. Elimination of the cover makes
it possible to dispose the sealing resin and the heater close to

each other. As a result, miniaturization of the ceramic substrate

can be attained, and the cost can be lowered.

i
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rotatably axi ally supported betweenThe teft—and—r+i+ght faces of the

the thermal head is sw ng between the left and
of the frane, and opens Hm WIM espect to the platen.
W'th such a Whatuckaucdaipesnifhg is c ordi ng paper fed

Sim larly,
riight faces

bet ween t he
face of the

pl aten and the thermal head fromthe bottomface or the rear
1. Aprinter comprising: a frame having front, rear, left,

right, top, and bottom faces; a platen rotatably axially supported
between the left and right faces of the frame; and a thermal head
similarly swingably supported between the left and right faces of
the frame for opening and closing with respect to the platen, for
printing on recording paper fed between the platen and the thermal
head from the bottom face or the rear face of the frame and
discharging the recording paper to the top face of the frame, wherein
the thermal head comprises a ceramic substrate and a support body

for fixing the ceramic substrate; and

a heater contacting with the platen, a semiconductor device
for driving the heater, and sealing resin for protecting the
semiconductor device are fommed on the ceramic substrate on the side
facing the platen, wherein first and second paper feed paths to be
alternatively adopted are made inside the frame, and when the first
paper feed path is adopted, recording paper is fed between the platen
and the thermal head from the bottom face of the frame and a sheet
member for preventing recording paper from contacting with the
exposed sealing resin is attached along the first paper feed path,
and when the second paper feed path is adopted, recording paper is
fed between the platen and the thermal head from the rear face of
the frame and another sheet member for preventing recording paper

from contacting with the exposed sealing resin is attached along

the second paper feed path.

2. A printer comprising: a frame having front, rear, left,

right, top, and bottom faces; a platen rotatably axially supported
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platen and having a ceramic substrate and a support body for fixing '
the ceramic substrate, for printing on recording paper fed between

the platen and the thermal head, wherein the thermal head comprises;

a heater provided on the ceramic substrate so as to contact

the platen:
a semiconductor device for driéing the heater; and

sealing resin for protecting the semiconductor device,

wherein:

a first paper feed path for feeding recording paper between
the platen and the thermal head from the bottom face of the frame
[ and a gsecond paper feed path for feeding recording paper between
the platen and the thermal head from the rear face of the frame are

' provided in the frame; and

the thermal head comprises at least one of a first sheet
member provided along the first paper feed path and a second sheet
member provided along the second paper feed path at a different place
where the first sheet member is provided, both for preventing

recording paper from contacting with the sealing resin.

3. Apriﬁter comprising: a frame hav-ing front, rear, left,
right, top, and bottom faces:; a platen rotatably axially supported
between the left and right faces of the .frame: and a thermal head
swingably supported between the left and right faces of the frame

for operating so as to get away from or come in contact with the

0 [T e—————p
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second paper feed path is adopted, recording paper is fed between thes-308
pHaten and the thermal head fromthe rear face of the frame, and another
sheet nenber | I.ng r 0 ' '

exposed seal‘f"é\%{%‘gélﬁﬁ%‘}%& égcﬁegr(?%é{& . %‘%&%;aréep?g%e% gﬁgﬁ%f?%g‘ﬁgég%%gﬂ f)(zjiggr
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t hermal head nounted thereon conprisés a thérmal head 1 hcorporating a

ceram ¢ subs{yai®) 4RV isded the! Bharmepiiiadndnaragft conduct or device for
driiving the heater (driver 1C. Further,

the thermal head comprises:

a heater provided on the ceramic substrate so as to contact

the platen;
a semiconductor device for driving the heater; .
sealing resin for protecting the semiconductor device;

a paper feed path provided in the frame for feeding recording

paper between the platen and the thermal head; and

! a sheet member provided along the paper feed path for

preventing recording paper from contacting with the sealing resin.

i 4. The printer as claimed in c¢laim 3, wherein the paper path
~ comprises a plurality of paths consisting of a first paper feed path

I for feeding recording paper between the platen and the thermal head
from the bottom face of the frame and a second paper feed path for

feeding recording paper between the platen and the thermal head from

the rear face of the frame; and

the sheet member is at least one of a first sheet member
provided along the first paper feed path and a second sheet member
provided along the second paper feed path at a different place where

the first sheet member is provided.

¢ L M s *
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soft sealing resin, the cover is elimnated. The printer according teg%ﬂtu?e
present invention has two paper feed paths. Sheet nenbers (polyimd ns,
for exanple) for guiding recording paper are stuck at appropriate places

for the respective paper f%ﬁl@éﬁ%ﬂﬁmmﬂseal ing resin from
wearing out .due to friction w recording paper. Wth this structure,
the ' According to a structure of the present invention,
. miniaturization of a thermal head incorporated in a printer is
| attained., A platen 2 is rotatably axially supported between left
and right faces L and R of a frame 1. A thermal head 3 is also
5 swingably supported between the left and right faces of the frame
1, and opens and closes with respect to the platen 2. The thermal
f head 3 comprises a ceramic substrate 11 and a support body 12 for
fixing the ceramic substrate 11. A heater, a semiconductor device
13 for driving the heater, and sealing resin 14 for protecting the
semiconductor device 13 are formed on the ceramic substrate 11 on
the side facing the platen 2. In case a straight path is adopted,
recording paper is fed between the platen 2 and the thermal head
3 from a bottom face D of the frame, and a sheet 16 for preventing
recording paper from contacting with the exposed sealing resin 14
is attached along the straight path. When a curled path is adopted,
recording paper is fed between the platen 2 and the thermal head
3 from a rear face B of the frame, and another sheet 15 for preventing

recording paper from contacting with the exposed sealing resin 14

is attached at a different place along the curled path.

This Sheet Has Been Reﬂlaced
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manner. BRI EF DESCRI PTION OF THE DRAWNGS Fig. 1A is a sectional view
il'Tustrating a curled path of a printer as an enbodi ment of the present
invention; Fig. 1B is a sectional viewillustrating a straight path of the
pr.inter as an enbodi nent of the pre ni} i ventio . Fig. 2Ais a schematic
view illustrating a conventional pr?‘ﬁt r,dl.:.i g. 12\ s a schematic sectional
vi‘ew il lustrating the A

e
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conv SELEIVBD M8/25 165k 9897 @Nd Fi (533306b' At S @F hr@Nied pateeW) | ustrating a
speci f 750%%215@& U]’iggc%%t.oh@olﬁ Neidi onal print erd g OETAL +EP IGHBCRBEHSON OF THE
PREFERRED EMBODI MENTS The best node of the present invention is now

described in detail in the following with reference to the drawings. Fig. 1
IS a sectional view of a printer according to the present invention. Fig.
1A illustrates a structure of the printer in case one paper feed path

(curled path) is adopted, while Fig. 1B illustrates a structure of the
pdinter i.n case the other paper feed path (straight path) is adopted. As
shown in the figures, the printer conprises
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out 01' [ h}?d39 %0 10ne5588068€ of a box hakf@g tof x-RRCEM ABMES front p13
rear, left, right, top, and bottomfaces F, B, L, R U, and D. The platen 2
i s rotat ably, axially supported between the left and right faces L and R of
the franme 1. Simlarly, the thermal head 3 is swi ngably supported between

the left and right faces L and R of the frame 1, and opens and closes with
respect to the platen 2.
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It Ts to be noted that a pressure spring 4 and a preﬁgpﬁgcﬁﬁ ?0
o

-.‘gress the thermal head 3 against the platen 2. Fyr cn 1
IS sw nga t—by—bearings 6 integrally |ofed:Wih the Fatt and oia”
right fac R]EEIKQHNENB SHEET{rame 1. More specifi¢ | dg: edl‘?"
protruding 4t both ends o] fhe |ower end portion ‘Fﬁ% : n%ﬂo cf°3pd§‘l:
fit in the beayy GoogV [ h] such a strudture, the Pri ca‘rf?z}geg o page

printing ¢njrecording pappr] (not shown) fed between the platen 2 ang the
t hermal hea bal face B of the frane|1DMT& CleRECREPT e S0 g..

paper is (lischarged to the fop face Uggmtrg frame 1. This paper teed path
is referred to.as a curred path and is shown as froman-arrow CI N

BACKGROUND OF THE INVENTION

The present invention relates to a printer for printing on

recording paper, which comprises a platen and a thermal head. More
particularly, the present invention relates to a structure of a

thermal head and a structure for guiding recordinq paper.

A general structure of a conventional printer is now
described briefly in the foilowing with reference to Fig. 2. As
shown in Fig. 2A, a printer includes a platen 101 and a thermal head
102. The platen 101 is rotatably supported about an axis 10la along
the width direction of recording paper. More specifically, a
stepping motor 104 is cennected with the axis 10la via a train.of
gears 103. The_rotational,motion of the stepping motor 104 is
decelerated by the trai_n of gears 103, and is transmitted to a rear
axis 101a, aad the platen' 161 .is appropriately' intermittently
rotated for feeding paper in the directior_x shown by an arrow in the
figure. .The thermal fxead 102 is disposed so as to face the platen
101 via recording .paper'_.' The thermal head 102 is swingably
-supported about an axis 105. In printing operation, a aeater of
the thermal head 102 is pressed. agaiast the recording paper. With
this state maintained, the heater is electrically energized to print
2 line of letters on the recording paper. After the printing of
the line, the platen 101 is rotated in’ the direction shown by the

arrow to feed the recording paper.

Fig. 2B shows a schematic cross-sectional structure of the

printer shown in Fig. 2A. The thermal head 102 is disposed so as



tosan arrow QUT. It is to be noted that, in order to carry out paper feed
<in this A bt or 8 for driving the platen 2 to rotate via a
decel erat i REPLA L S (not shown) is housed in the frame 1. The
t her mal heaq 3 conprises g deram c substrate 11 and a support body 12 for
fixing the cery‘?/pEBu@ggrete 11. A heater contacting with the platen 2, a
of device 13
t

sem conduc fdr {driving the heater, and seali ng resin 14 for

protecting e—sentcomduct or| device 13 are formed on the ceram c substrate
11 on the $ide facing the pl Eten 2. The sealing resin 14 is hard, thereby
elimnatin

to face the platen 101 via a recording paper 106 as shown in the .
figure. It should be noted that the direction of appearance of a
printed face of the recording paper 106 is cons.idered tobe the front. _
.When the thermal head 102 is swung counterclockwise about the axis
105 that is in parallel with but different from the axis 10la of
the platen 101, the heater above the axis 105 is pressed against
the platen 101. In order to provide the pressing force, a spring
member 107 intervenes between the thermal head 102 and a frame 108
of the printer. On the contrary, when the thermal head 102 is swung
clockwise against the urging force by the spring member 107, the
heater of the thermal head 102 is retracted from the platen 101.
This operation is carried out when, for example, the recording paper

106 is fed between the platen 101 and the thermal head 102.

Fig. 3 is a sectional view of a specific structure of the
conventio_na'l printer . shown in Fig. 2, wherein like referg_hce
characters designate corresponding parts shown in Fig. 2 to promote
understanding. A frame 108 is in the shape of abox having six faces,
i.e., front, rear, left, right, top, and bottom faces. In the
-present specification, the front face, the rear face, the left face,
the righf face, the top face, and the bottom face are represented
as ¥, B, L, R, U, and D, respectively. .As mentioned in the above,
the front face F is on the side of the printed face of recording
paper. The piaten 101 is rotatably, axially/supported between the
left and right ié_cgsiof the frame 108. Similarly, the thermal head
102 is swingabiy supported between the left and right faces of the
frame 108 about an axis different from th;at of the platen, and °Pen$

and closes with r'espect to the platen 101. With such a structure,



~a conventi onal . Two paper feed paths (a curled path and a

strai ght pathjR BLA@EMEl\ErSHEETM y adopted are made in advance inside the
frame 1. In Fig. THe-curted| path as one of the paper feed paths is
adopted. In thi$ ng paper (not shown) is fed between the
platen 2 and §h¢ ﬁ%g?ﬂq@%d 3ffromthe rear face B of the framne 1 as
shown by an afr éwe-N—ard—a—5sheet 15 fdr- preventing recordi ng paper from
contacting wi {h the exposed sealing resin 14 is attached with adhesive or
the Iike along Thrs paper feed pat h.

printing is carried out on recording paper (not shown) fed between

the platen 101 and the thermal head 102 from the bottom face D or
the rear face B of the frame 108 and then the recording paper is
discharged to the top face U of the frame 108. In the figure, a
£irst supply path from an arrow SIN to an arrow OUT is refez;red to
as a straight path, while a second supply r}ath from an arrow CIN
to the arrow OQUT is referred to as a curled path. A sheet 110
intervenes between the straight path and the curled path so as to
separate them. The thermal head 102 comprises a'ce.ramic substrate
111 and a support body 112 for fixing the ceramic substrate 1lll.
A heater 113 contacting with the platen 101, a semiconductor device
114 for driving the heater 113, and ééaling resin 115 for protecting
the semiconductor device 114 are formed on the ceramic substrate
111 on the 'side facing the platen 10l. The éealing reéin 115 is
arelatively soft resin and is provided for the purpose of protecting
against breakage extra fine gold wire or the like connected with
_the semiconductor device 114 such as an IC chip. Further, a cover
116 for mechanically protecting the semiconductor device 114 and
the sealing resin 115 are attached to the support body 112 of the
thermal head 102.

The cover 116 is made of metal or resin and is provided f&r
the purpose of mechanical protection of the semicond_.uctor device -
114 and preventing the .sealix'xq resin 115 from wearing out. If it
were not for the cover 116, the sealing resin 115 would wear out
due to repeated contact with recording paper. In addition, the
cover 116 prevents recording paper from catchingon the sealing resin

115. In this way, in a conventional printer, the cover 116 is an



On the ot herihand..as-shews—=n Fig. 1B, in case the other paper feed path
(straight pREFMACEMENISHBEETY ecor di ng paper is fed between the platen 2 and
t he thernal|l head—% pott om face D of the frame 1 as shown by an
arrow SIN, ardmh%é§c19g€i glpaper is discharged fromthe top face U of the
frame 1 as |sho n rogw|OUT. In this case, another sheet 16 for
preventing Jr e | fom contact#ng with the exposed sealing resin
14 is attached along the strgight path. As is clear from conparison between
Fig. 1A and-fFrg—tB—ttre—sheet 15 used in the curled path and the sheet 16

used 10 thea St combds e edohbll ONndukvaRaNE SR R of L3¢ RETet i1k

adhesive or t erent places. e note
inevitably narrows the paper feed path. Therefore, the heater 113

and the semiconductor device 114 can not be disposed so as to be
adjacent to each other on the ceramic substrate 111, and thus, it
is difficult to miniaturize the ceramic substrate 111. Since the
number qf ceramic substrates gotten from a wé.fer can not be large
without miniatur._'ization of the ceramic substrate, the cost can not
be lowered. Even if the ceramic substrate 11l is miniaturized to
dispose the semiconductor device 114 closer to the heater 113, the
cover 116 comes closer to the side .of the heater 113 accordingly.
Since the cover 116 oppresses .the pap'er feed path, recording paper"_"*'

can not be fed smoothly.

SUMMARY OF THE INVENTION

Accordingly, j.n order to solve the above-mentioned problems
of a conventional printer, an object of the present inventicn is
to 'miniaturize a ceramic substrate with protection of a
semiconductor device and of sealing resin being materialized, and
the following measures are taken. A printer according to tﬁe
present invention comprisés a frame, a platen, and a thermal head -
as a basic structure. The frame is in the shape o: a box having
six faces, i.e., front, rear, léft, right, top, and bottom faces.
The platen is rotatably axially supported between the left and right
faces of the frame. Similarly, the thermal head is swingably
subpcrted between the left and right faces of _the frame, and opens
and closes with respect to the platen. With such a structure,
printing is carried out on recording paper fed between the platen

and the thermal head from the bottom face or the rear face of the



the frame 1 has a] ggnsor 20 for detecting recording paper
f.ed through the qu straight path. As shown in Fig. 1A in
case the curled path is adopted t he paper sensor 20 is attached upward,
while, as shown ijn Flgﬁ?EEB'mnPcasv the straight path is adopted, the paper
sensor 20 is attgched toward thejfpont. - 9 - Asis clear fromthe
description in tHe above, accor |n? -5 -

e E——

frame and then the recordlng paper is discharged to the top face
of the frame. 'I.‘he thermal head comprises a ceramic substrate and
a support body for fix:.ng the ceramic substrate. A heater
eontacting with the platen, a semiconductor device for driving the
heater, and sealing resin for protecting the semiconductor device
are formed on the ceramic substrate on the side facing the platen.
First and second paper feed paths to be alternatively adopted are
made i_nside the frame. In case that the first paper feed path is
adopted, recording paper is fed between_ the platen and the thermal
head from the bottom face of the frame, and a sheet member for
preventing recording paper from contacting wz’_.th the exposed sealing
resin is attached alontj the first paper feed path. Adversely, in
case that the second paper feed path is adopted, recording paper
is fed between the platen and the thermal head from the rear face
of the frame, and another sheet member for preventing recording paper
from contactingwith the exposed sealing resin is attached at another

place along the second paper feed path.

According to the preseht invention, a printer with a small
line thermal head mounted thereon comprises a thermal head
incorporating a ceram.jl.e substrate provided with a heater end a
semiconductor device for driving the heater (driver IC). Further,
relatively hard sealing resin is used for protectinq_ the
semiconductor device. By making the sealing resin hard different
from the conventi.onal soft sealing resin, the cover is eliminated.
'rh.e printer according to the: present invention has two paper feed
paths. Sheet members (polyimide films, for example) for guiding

recording paper. are stuck at appropriate places for the respective



to the present leibéﬁﬁﬁ'lﬁj\ﬁ Sr{ﬁﬁ}ter has the small line thermal head 3, for

exanpl e, nmountjed thereon. Thelheater and the sem conductor device 13 for

driving the heateroa}r_lleEé gé@d h the ceram c substrate 11 incorporated in
t he thernal heaq e seql ing resin 14 isprovided so as to cover the

sem conduct or vee—1+3- rpviding the hard sealing resin 14, a cover
I's elimnated. The printer has wo pape® feed paths for recording paper, i.
e., acurled path ana a strargmt path. Two kinds of sheets 15 and 16 for
gui di ng recordi ng paper are provided accordingly. It is to be noted that

both of th 6 f he like. Th
Sheete 16 BaRSfeiee Bafd copPLiud® (heChad P Yo edin NeBE S e dftper

to friction with recording paper. With this structure, the

semiconductor device is protected sufficiently even if the cover
is eliminated, and further, recording paper is inserted and fed in

an improved manner.
BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1A is a sectional view illustrating a curled path of

a printer as an embodiment of the present invention;

Fig. 1B is a sectional view illustrating a straight path

of the printer as an embodiment of the present invention;

Fig. _ZA is a schematic view illustrating a conventional .

printer;

Fig. 2B is a schematic sectional view Lllustratzng the

conventional printer; and

Fig. 3 is a sectional view illustrating a specific structure

of the conventional printer.

DEIALLED DESCRIPTION OF THE PREFERRED .EMBODIMENTS

The best mode of the present invention is now described in
detail in the following with reference to the drawings. Fig. 1l is
a sectional view of a printer according to the present invention.
Fig. 1A illustrates a structure of the §rinter in case one paper
feed path ‘(curled path) is adopted, while Fig. 1B illustrate$ a
structure of the printer in case the other paper feed path (straight
path) is adopted. As shown in the figures, the printer comprises
a frame 1, a platen 2, and a thermal head 3. The frame 1 is molded



. fr
f eed paths thELACLM‘*\fh HEEI ing resin 14 fromwearing out due to friction
w th recordilng paper. Furth by attaching the sheets 15 and 16 at

appropri at e [pllac®9,FERaesgli 1g paper is inserted and fed in an inproved
manner. By fuafing the sealipg|jresin hard, the sem conductor device (driver
IC) is diregtly protected Trom shocks fromthe external and the [|ike.
Further, sinhce_the sheets stufk to the-Jide of the frane intervenes between
the recording paper and the sealing resin, the sealing resin is prevented
fromwearing out. By this, a cover conventionally attached can be

el imnated, uElé{”x:Q%. ”achI ghfn%verahgﬁge#eat%&gqﬂ Pq ggxs%gcérse _{h@ paper

feed path 8ven he sehling resin are spose | ose
front, rear, left, right, top, and bottom faces F, B, L, R, U, and

D. The platen 2 is rotatably, axially supported between the left
and right faces L and R of the frame 1. Similarly, the thermal head
3 is swingably supported between the left and right faces L and R
of the frame 1, and opens and closes with respect to the platen 2.
It is to be noted that a pressure spring 4 and a pressure cam 5 are
used to press the thermal head 3 against the platen 2. Further,
the thermal head 3 is swingably supported by bearings 6 integrally
formed with the left émd right faces L and R of the frame 1. More
specifically, rotation shafts 7 protruding at both ends of the lower
end portion of the thermal head 3 are fit in the bearings 6. With
such a structure, the printer carries out printing on recording paper
(not shown) fed between the platen 2 and the thermal head 3~from
the rear face B of th-'e frame 1 and then the recording paper is
discharged to the top face U of the frame 1. This paper feed path
is referred to as a curled path and is shown as from an arrow CIN
to an arrow OUT. It is to be noted that, in order to carry out paper
.f.eed in this way, a paper feed motor 8 for driving the platen 2 to
rotate via a decelerating train of gears (not shown) is housed in
the ‘frame 1. '
The thermal head 3 comprises a ceramic substrate 11 and a
suppor:f body 12 for fixing tﬁe ceramic substrate 11. A heater
contacting with the platen 2, a seﬁiconductor device 13 for driving
the heater, and sealing resin 14 for protecting the semiconductor
device 13 are formed on the ceramic substrate 11 on the side facing

the platen 2. The sealing resin 14 is hard, thereby eliminating



each other. This makes it possible to mniaturize the ceram c substrate
attached to the thermal head. Since the nunmber of ceram c substrates gotten
froma | args ' d, the cost can be | owered As described in
t he above, & T‘b S esent invention, by making the sealing resin
hard, the semconductor devilcqd is protected agai nst shocks. The sheets are
stuck at differepiqgpEcmegadcdrdi ng tg-8he two paper feed paths such that

a conventionally essential cover. Two paper feed paths (a curled
path and a straight path) to be alternatively adopted are made in
advance inside the frame 1. In Fig. 1A, the curled path as one of
the paper feed paths is adopted. In this case, recording paper (not
shown) is fed between the platen 2 and the thermal head 3 from the
rear face B of the frame 1 as shown by an arrow CIN, and a sheet
15 for preventing recording paper from contacting with the exposed
sealing resin 14 is attached with adhesive or the like along this

paper feed path.

On the other hand, as shown in Fig. 1B, in case the other
paper feed path (straight path) is adopted, recording paper is fed
between the platen 2 and the thermal head 3 from the bottom face
D of the frame 1 as shown by an arrow SIN, ‘and the recording paper
is discharged from the top face U of the frame 1 as shown by an arrow
OUT. In this case, anather -shee_t 16 for preventing recording paper
from contacting with the exposed sealing resin 14 is attached along
the straight path. As is clear from comparison between Fig. 1A and
Fig. 1B, the sheet 15 used in the curled path and the sheet 16 used
in the straight path are different in shape and are attached with
adhesive or the like at different places. It is to be noted that
the frame 1 has a built-in paper sensor 20 for detecting recording
paper fed through the curled path or the straight path. As shown
in Fig. 1A, in case the curled path is adopted, the paper sensor
20 is attached upward, while, as shown in Fig. 1B, in case the
straight path is adopted, the paper sensor 20 is attached toward

 the front.



one of the sheets always intervenes between recording paper and the sealing
resin. By this, 'EEA@E@ﬁqu‘iJE h can be prevented from wearing out, and
t hus, a cover ¢o I§ g¥thched can be elimnated fromthe thermnal
head. Eli m natijopn of the cover}nmpkes it possible to dispose the sealing

I
resin and the Heat € QHEE 49930 pafh other. As a result, mniaturization of
the ceram c sulfstirate can be althined,-9nd the cost can be | owered. - 11

1%

As is clear from the description in the above, according
to the present invention, a printer has the small line thermal head
3, for example, mounted thereon. The heater and the semiconductor
device 13 for driving the heater are formed on the ceramic substrate
11 incorporated in the thermal head 3. The hard sealing resin 14
is provided so as to cover the semiconductor device 13. By proiriding
the hard sealing resin 14, a cover is eliminated. The printer has
two paper feed paths fdr recording paper, i. e., a curled path and
a straight path. Two kinds of sheets 15 and 16 for gquiding recording
paper are provided accordingly. It is to be noted that both of the
sheets 1Sand 16 ére made of a polyimide film or the like. The sheets
15 and 1_6 are stuck at appropriate places for the respective paper
feed paths to prevent the sealing resin 14 from wearing out due to
friction with recording paper. Further, by attaching the sheets
15 and 16 at appropriate places, iecording'pape:-is inserted and
fed in an improved manner. By making the sealing resin hard, the
semiconductor defice (di'iver IC) is directly protected from shocks
from the external and the like. Further, since the sheets stuck
to the side of the frame intervenes between the recording paper and
the sealing resin, the sealing resin is prevented from wearing out.
By this, a cover conventiocnally attached can be eliminated.
Elimination of the cover makes it possible to secure the paper feed
path even the sealing resin and the heater are disposed close to
each oth&r. This makes it possible to miniaturize the ceramic
substrate attached to the thermal head. Since the number of ceramic

-substrates gotten from a large wafer is increased, the cost can be

‘lowered.



VWhat is clained is:
left, right,
between the lefl _and right

sw ngably supp REPEA@E

openi ng and cl
paper fed betwge
the rear face
face of the fr

and a support HQody for fixing fh

1. Aprinter conprising: a franme having front,
top, and bottom facesy a platen rotatably axially supported

face

of the franme; and a thernal

ceranm ¢ substrate; and

As described in the above,

rear,

head simlarly

eft and right faces of the frane for

SI ctfto the platen, for printing on recording
th t ahd| t.he tthetmal head fromthe bottom face or

f tﬁésﬁﬁgﬁégﬂhd d| scharging the recordi ng paper to. the top
| t hernmal head conprises a ceram c substrate

according to the present

invention, by making the sgaling resin hard, the semiconductor
device is protected against shocks. The sheets are stuck at
different places according to the two paper feed paths such that
one of thg sheets a.lw.ays- intervenes between recording paper and the
sealing resin. By this, the sealing resin can be prevented from

wearing out, and thus, a cover conventionally attached can be

eliminated from the thermal head. Elimination of the cover makes
it possible to dispose the sealing resin and the heater close to
each other. As a result, miniaturization of the ceramic substrate

can be attained, and the cost can be lowered.



a heater contacting with the platen, a sem conductar_device for drivi ng the

heater, and seaJ—kﬂg—%eS‘I—n-‘f-m—pTot ecting the semc A IG e
formed on the ceram on the side facing U%(:El\mg in
first and sec ‘ﬂ |m hs to be alternati el adolgt ed are de

i nsi de the fr first paper feed pgtH i 8 %kbPtee rfegdording

paper is fed betvveen t he pI aten and t ermal. hda romthe botfoin face
of the franme and a sheet nenber for preventing redordi ng paper tro
contacting wth the exposed sealing resin is atta long-the fjrét paper.

feed path, whgk izerlalisedeL®nd paper feed path is adopted, recording paper
Is fed between the platen and the thernmal head fromthe rear face of

1. Aprinter comprising: a frame having front, rear, left, |

- right, top, and bottom faces; a platen rotatably axially supported
between the left and right faces of the frame; and a thermal head
similarly swingably supported between the left and right faces of
the frame for opening and closing with respect to the platen, for
print:ing on recording paper fed between the platen and the thermal
head from the bottom face or the rear face of the frame and
discharging the recording paper to the top face of the frame, wherein
the thermal head comprises a ceramic substrate and a support body

for fixing the ceramic substrate; and

a heater contacting with the platen, a semiconductor device
for driving the heater, and sealing resin for protecting -the
se.miconductor device are formed on the ceramic substrate on the side
facing the platen, wherein first and second paper feed paths to be

.alte'rnatively adopted are made inside the frame, and when the first
paper feéd path is adopted, recordingpaper is fed between the platen
and tﬁe thermal head from the bottom face of the frame and a sheet
- member for preventing recording paper from contacting with the
exposed sealing resin is attached along the first paper feed path,
and when the second paper feed path is adopted, recording paper is
fed between the platen and.. the thermal head from the rear face of
the frame and anothe_r sheet member for preventing recording paper
from contacting with the exposed sealing resin is attached along

the second paper- feed---path.

2. A printer comprising: a frame having front, rear, left,

right, ‘top, and bottom faces; a platen rotatably axially supported



the frame and another sheet menber for preventing

contacting
paper feed
right, top

path 2 corrpri sing: a frane
, m\ L% a. platen rotatably
bet ween t he I aces of the franme; an

supported betvveen the left. and right fd@es of the

Sealing resin is attache %gé)ngthe se d

between the left and right faces of the fﬁame; and a thermal heéd
swingably supported between the left and right faces of the frame
for operating so as to get away from or come in contact with the
platen and having a ceramic substrate and a support body for fixing
the ceramic substraﬁe, for printing on recording paper fed b'etween-

the platen and the thermal head, wherein the thermal head comprises:

a heater provided on the ceramic substrate so as to contact

the platen;
a semiconductor device for driving the heater; and

sealing resin for protecting the semiconductor device,

wherein:

a first paper feed path for feeding recording paper between
the platen and the thermal head from the bottom face of the frame

and a second paper feed path for feeding recording paper between

. the platen and the thermal head from the rear face of the frame are

provided is the frame; and

the thermal head comprises at least one of a first sheet

‘member provided along the first paper feed path ahd a second sheet

member provided along the second paper feed path at a different place
where the first sheet member is provided, both for preventing

recording paper from contacting with the sealing resin.

3. Aprinter comprising: a frame having front, rear, left,
right, top, and bottom faces; a platen rotatably axially supported
between the left and right faces of the .frame; and a thermal head.

- swingably supported between the left and right faces of the frame

for operating so as to get away from or come in contact with the

FEBn19,9qr left,



for® operating so as to get away fromor come in contact with the platen and
having a ceram c substrate and.a support body for fIXI ng the ceramc
substrate, for printing on recording paper fed - and the
t hermal head, wherein the thermal head conpri ses: ed on the
ceramc substratp so_as to-coentaet the platen; dgvice for
driving the heater and seal IEIi resi n-fldr protegctj nBQﬁEBs‘Bﬂﬁccn uct or

bet woen t“ﬂirﬁl ﬂIﬂIlIﬂill}l;ﬂll! o head trom th

{Y
head fromthe bottom face of tlhe frame

platen and having a ceramic substrate and a support body for fixing
the ceramic substrate, for printing on recording paper fed between

the platen and the thermal head, wherein:
the thermal head comprises:

a heater provided on the ceramic substrate so as to contact

the platen:;
a semiconductor device for driving the heater;
sealing resin for protecting the semiconductor device;

a paper feed path provided in the frame for feeding recording

paper between the platen and the thermal head; and

a sheet member provided along the paper feed path for

preventing recording paper from contacting with the sealing resin.

4 .' The printei: as claimed in claim 3, wherein the paper-path
compriées a plurality of paths consisting of a first paper feed path
for feeding recording paper between the. platen and the thermal head
from ﬁhe bottom face of the frame and a second paper feed path for
feeding recording paper between the platen and the thermal head from

the rear face of the frame; and

the sheet member is at least one of a first sheet member
provided along the first paper feed path and a second sheet member
provided along the second paper feed path at a different place where

the first sheet member is provided.



and a second paper feed path for feéding recordi ng paper between the platen-
.and the thermal head fromthe rear face of the frame are provided in the .

eeh nenber

frane; and the thermal head conprises at |east on -~

provi ded along the first paper feed path and a s @@&@Nﬂ 51 |pr ovi ded
al ong the second paper feed path at a different pl gce where theé 1li fst sheet
menber i s provided, both for preventinb‘l recordin papglgff%@rqy%)nta ting
with the sealing resin. 3. Aprinter conprising: fajfra aV|ng1r£nt,
rear, left, right, top, and bottom faces; a platgn Totatabty—aal |y
supported between the left and right faces of th rane; and a thefmal head

PRINTER

ABSTRACT OF THE DISCLOSURE

According to a structure of the present invention,
miniaturization of a thermal head incorporated in a printer is
attained. A platen 2 is rotatably axially supported between left
and right faces L and R of a frame 1. A thermal head 3 is also
swingably supported between the left and right faces of the frame
1, and opens and closes with respect to the platen 2. The thermal
head 3 comprises a céramic substrate 11 and a support body 12 for
fixing_ the ceramic substrate 11. A heater, a semiconductor device
13 for driving the heater, and. sealing resin 14 for protecting the
seniconductor device. 13 are formed on the ceramic substrate 1l on
the side facing the piaten 2. In case a straight path is adopted,
recording paper is fed Between' the platen 2 and the thermal head
3 from a bottom face D of the frame, and a sheet 16 for preventing
recording paper from contacting with ﬁhe exposed sealing resin 14
is attached along the straight path. When a curled path is adopted,
recording paper is fed between the platen 2 and the thermal head
3 from a rear face B of the frame, and another sheet 15 for preventing
recording pa.pel": from conta_.;:ting with the exposed séalinq resin 14

is attached at a different place along the curled path.

Figure 1A & 1B




sw ngably supported between the left. and right faces of the frame for
_operating so as to get away fromor cone:in contact with the -13 - _
pl aten and having a ceram c substrate and a sup Riﬁ § 'Egir!wg t he
ceram c substrate, for printing on recordi ng paf . ¢ platen
and the thermal head, wherein: the thermal head |cdnprises: a hedt ¢r
provi ded on the ceramc substrate so_ab-to contdct] 09FEB 1998
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the platen; a seni conduct or device for driving the heater; sealing resin
for protecting the sem conductor device; a paper feed path provided in the

frame for feeding recording paper between the platen and the thermal head;
and a sheet nenber provided al ong the paper feegE

" epant i
recordi ng paper fromcontacting with the sealin PEA EEEQHPSEEEE i nt

rinter as
clainmed in claim3, wherein the pape2 path congrijses a pluralifyiof paths
consisting of a first paper feed path for feedijng r@8drih g9%aper bet ween
‘the platen and the thermal head fromthe bottorh flace of the frhnp and a
second paper feed path for _

==

w
(e @]
O Q
=

—
w m
Q oy <
( .
« 29
o

o = w o

o 0.

102

2A
101

FIlIG
PRIOR ART



f eedi ng recordi ng paper between the platen and the thermal head fromthe
_rear face of the frame; and the sheet menmber is at |east one of a first

“sheet nmenber provided along the first paper feed path and a second sheet
menber provided al ong the second paper feed p »

the first sheet menber is provided. 3. :
09 FER 1%3
FIG 3
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