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BOARD-CABLE CONNECTION STRUCTURE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a structure for 
electrically connecting external connection terminals of a 
circuit board to connection terminals of a cable via clips. 

[0003] 2. Description of the Related Art 

[0004] A typical prior art board-cable connection structure 
has such a structure as shoWn in FIG. 7. Speci?cally, FIG. 
7 shoWs a thermal printhead 6 Which includes a circuit board 
7 made of a ceramic material for example. The circuit board 
7 is formed With a heating resistor 70 extending longitudi 
nally of the circuit board 7 at a portion adjacent one 
longitudinal edge thereof, and a plurality of external con 
nection terminals 71 arranged at a predetermined pitch in a 
roW extending along the other longitudinal edge of the 
circuit board 7 at a longitudinally central portion thereof. A 
plurality of drive ICs 72 are mounted on the circuit board 7 
at a WidthWise central portion of the circuit board 7 at a 
predetermined pitch in a roW extending longitudinally of the 
circuit board 7. The circuit board 7 is further formed With a 
conductor pattern for electrically dividing the heating resis 
tor 70 into a plurality of heating elements and for individu 
ally driving the heating elements for heat generation. 

[0005] The thermal printhead 6 having the above-de 
scribed structure is electrically connected via a connector 8 
to a harness 9 for poWer supply and input/output of signals. 
The connector 8 comprises a socket 8A connected to the 
circuit board 7, and a plug 8B connected to the harness 9. 
The electrical connection of the circuit board 7 to the harness 
9 is provided by inserting the plug 8B into the socket 8A. 
Speci?cally, the socket 8A includes a plurality of clips 80 
held in a housing 81. Each of the clips 80 comprises a pin 
portion 80a and a clamping portion 80b. The clamping 
portion 80b clamps the circuit board 7 together With the 
external connection terminal 71, so that the circuit board 7 
is electrically connected to the socket 8A. The plug 8B is 
formed With a plurality of holes 82 for receiving the pin 
portions 80a of the clips 80. When the plug 8B is inserted 
into the socket 8A, each of the pin portions 80a is held in the 
corresponding hole 82 so that the harness 9 and the circuit 
board 7 are electrically connected. 

[0006] HoWever, since the socket 8A, the housing 81, and 
the plug 8B are formed of a thermoplastic resin such as 
nylon for example, they are likely to be adversely affected 
by heat and are not thermally stable. Moreover, in addition 
to forming the clips 80, the housing 81 and the plug 8B need 
to be formed, Which is troublesome and increases the cost. 

SUMMARY OF THE INVENTION 

[0007] It is therefore an object of the present invention to 
provide a board-cable connection structure Which is ther 
mally stable and Which can be manufactured economically 
and ef?ciently. 

[0008] Another object of the present invention is to pro 
vide a connection clip Which can be advantageously used for 
providing such a connection structure. 

[0009] In accordance With a ?rst aspect of the present 
invention, there is provided an electrical connection struc 
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ture Which comprises a circuit board provided at an edge 
thereof With a plurality of external connection terminals, a 
?exible ?at cable provided at an edge thereof With a plurality 
of connection terminals in corresponding relationship to the 
external connection terminals of the circuit board, and a 
corresponding number of clips. Each of the clips includes a 
?rst clamping portion open in a ?rst direction for inserting 
the circuit board, and a second clamping portion open in a 
second direction opposite to the ?rst direction for inserting 
the ?exible ?at cable. 

[0010] In this Way, the connection structure of the present 
invention does not use any additional component such as a 
connector housing Which is made of a resin material. Thus, 
it is possible to provide the connection structure at a loWer 
cost While also increasing the thermal stability of the con 
nection structure in comparison With the prior art connection 
structure may be adversely affected by heat due to the 
presence of a resin material. 

[0011] Preferably, Wherein each of the clips may be inte 
grally formed by bending a metal bar. In this case, the metal 
bar may be a part of a leadframe. 

[0012] The clip can be manufactured using conventional 
equipment by a conventional method such as press-Working 
for example. Therefore, the production of the clip according 
to the present invention does not cost higher than prior art 
clips. 

[0013] In a preferred embodiment of the present invention, 
the ?rst clamping portion includes a ?rst clamp leg for 
contact With a respective one of the external connection 
terminals of the circuit board, Whereas the second clamping 
portion includes a second clamp leg for contact With a 
respective one of the connection terminals of the ?exible ?at 
cable. Further, the ?rst clamping portion and the second 
clamping portion includes a common clamp leg arranged 
betWeen and cooperating With the ?rst clamp leg and the 
second clamp leg. Moreover, the common clamp leg has a 
?rst end connected to the ?rst clamp leg, Whereas the 
common clamp leg also has a second opposite end con 
nected to the second clamp leg. 

[0014] Preferably, the ?rst clamp leg may have a ?rst 
contact portion bulging toWard the common clamp leg 
Which has a third contact portion bulging toWard the ?rst 
clamp leg, Whereas the second clamp leg may have a second 
contact portion bulging toWard the common clamp leg. 

[0015] Preferably, the ?rst contact portion of the ?rst 
clamp leg may be spaced, thicknessWise of the circuit board, 
from the third contact portion of the common clamp leg by 
a distance Which is smaller than the thickness of the circuit 
board When each clip is held in a natural state. 

[0016] On the other hand, the second contact portion of the 
second clamp leg may contact the common clamp leg When 
each clip is held in a natural state. 

[0017] According to a second aspect of the present inven 
tion, there is provided a connection clip for electrically 
connecting a circuit board to a ?exible ?at cable. The clip 
comprises a ?rst clamping portion open in a ?rst direction 
for inserting the circuit board, and a second clamping 
portion open in a second direction opposite to the ?rst 
direction for inserting the ?exible ?at cable. 
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[0018] Other features and advantages of the present inven 
tion Will become clearer from the detailed description given 
below With reference to the accompanying draWings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0019] FIG. 1 is a perspective vieW shoWing a thermal 
printhead employing a board-cable connection structure in 
accordance With the present invention. 

[0020] FIG. 2 is a perspective vieW shoWing the thermal 
printhead shoWn of FIG. 1 before inserting a ?exible ?at 
cable. 

[0021] FIG. 3 is a perspective vieW of a clip Which forms 
part of the connection structure shoWn in FIG. 1. 

[0022] FIG. 4 is a sectional vieW taken along lines IV-IV 
in FIG. 1. 

[0023] FIG. 5 is an enlarged perspective vieW shoWing a 
principal portion of the connection structure. 

[0024] FIG. 6 is an enlarged perspective vieW shoWing a 
principal portion of the connection structure as seen upside 
doWn. 

[0025] FIG. 7 is a perspective vieW shoWing a thermal 
printhead employing a prior-art board-cable connection 
structure. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0026] A preferred embodiment of the present invention 
Will be described beloW in detail With reference to the 
accompanying draWings. 
[0027] FIGS. 1 and 2 are perspective vieWs shoWing a 
thermal printhead employing a board-cable connection 
structure in accordance With the present invention. As shoWn 
in FIGS. 1 and 2, the illustrated thermal printhead 1 has a 
circuit board 2 Which is electrically connected, via a plural 
ity of clips 4, to a ?exible ?at cable 3 (hereinafter abbrevi 
ated to FFC) Which is removable. 

[0028] The circuit board 2, Which may be made of a 
ceramic material for example, has an elongated rectangular 
con?guration. The circuit board 2 has an obverse surface 
formed With a heating resistor 20 extending longitudinally of 
the circuit board 2 at a portion adjacent one longitudinal 
edge 2a thereof. The obverse surface of the circuit board 2 
is further formed With a plurality of external connection 
terminals 21 arranged at a predetermined pitch in a roW 
extending along the other longitudinal edge 2b of the circuit 
board 2 at the longitudinally central portion thereof. A 
plurality of drive ICs 22 are mounted on the circuit board 2 
at a WidthWise central portion of the circuit board 2 at a 
predetermined pitch in a roW extending longitudinally of the 
circuit board. Though not illustrated, the circuit board is 
formed With a conductor pattern for electrically connecting 
the heating resistor 30, the drive ICs 22 and the external 
connection terminals 21 to each other. 

[0029] As clearly shoWn in FIG. 2, the FFC 3 comprises 
a ?exible ?lm band 30 formed of a highly heat-resistant 
material such as polyimide resin for example. The ?lm 30 is 
formed With a plurality of connection terminals 31 arranged 
at a predetermined pitch in a roW extending along the tip 
edge thereof, and a plurality of Wirings 32 respectively 
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connected to the connection terminals 31. The connection 
terminals 31 are so provided as to correspond, in number, 
siZe and position, to the external connection terminals 21 of 
the circuit board 2. The connection terminals 31 and the 
Wirings 32 may be formed by forming a conductor layer 
made of copper for example on a surface of the ?lm 30 and 
then appropriately etching the conductor layer. 

[0030] As shoWn in FIG. 3, each of the clips 4 include a 
?rst clamping portion 40 and a second clamping portion 41 
integral With the ?rst clamping portion 40. The clip 4 having 
the above con?guration may be formed by bending a metal 
bar by press-Working for example. 

[0031] As clearly shoWn in FIG. 4, the ?rst clamping 
portion 40, Which is open in a ?rst direction, functions to 
clamp the circuit board 2. The ?rst clamping portion 40 
comprises a common segment 43, and a ?rst clamp leg 42 
continuous With the common segment 43. The ?rst clamp 
leg 42 and the common segment 43 have respective contact 
portions 42a, 43a for contact With the circuit board 2 in 
clamping the circuit board 2, as shoWn in FIGS. 4 and 5. In 
a natural state, the distance betWeen the tWo contact portions 
42a, 43a is smaller than the thickness of the circuit board 2. 
By forcing the circuit board 2 betWeen the contact portions 
42a and 43a so as to enlarge the distance therebetWeen, the 
circuit board 2 is elastically clamped by the ?rst clamping 
portion 40. 

[0032] As shoWn in FIG. 4, the second clamping portion 
41, Which is open in a second direction opposite to the ?rst 
direction, functions to clamp the FFC 3. In addition to the 
common segment 43, the second clamping portion 41 com 
prises a second clamp leg 44 continuous With the common 
segment 43. As clearly shoWn in FIG. 3, the second clamp 
leg 44 has a contact portion 44a formed by bending the 
second clamp leg 44 vertically inWardly. The contact portion 
44a comes into contact With a counterpart contact portion 
43b of the common segment 43 in its natural state. The FFC 
3 is inserted and elastically clamped betWeen the contact 
portion 43b and the contact portion 44a. 

[0033] Each of the ?rst and the second clamping portions 
40, 41 including the respective contact portions 42a, 43a, 
43b, 44a may be formed With a guiding recess or projection. 
For example, a groove extending in the inserting direction of 
the circuit board 2 or the FFC 3 may be provided to reduce 
the contacting area betWeen the clip 4 and the circuit board 
2 or the FFC 3, thereby reducing the resistance during the 
insertion. Aplurality of such recesses or projections may be 
formed in a roW extending WidthWise of the clip 4. 

[0034] The above-described clip 4 may be used in the 
folloWing manner to establish electrical connection betWeen 
the circuit board and the FFC. 

[0035] First, as shoWn in FIG. 5, the ?rst clamping portion 
40 of each clip 4 is ?tted over the circuit board 2 With the 
contact portion 42a brought into contact With a correspond 
ing external connection terminal 21 of the circuit board 2. 
Thus, the circuit board 2 is electrically connected to the clip 
4. Since the distance betWeen the contact portion 42a and the 
contact portion 43a of the ?rst clamping portion 40 is 
smaller, in its natural state, than the thickness of the circuit 
board 2, the circuit board 2 is appropriately held by the clip 
4 under the elastic restoring force of the ?rst clamping 
portion 40. If the elastic restoring force of the ?rst clamping 
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portion 40 is insuf?cient, the ?rst clamping portions 40 and 
the corresponding external connection terminal 21 may be 
bonded by soldering, thereby more reliably holding the clip 
4 on the circuit board 2. 

[0036] Next, as shoWn in FIGS. 2, 4 and 6, the PFC 3 is 
inserted into the second clamping portion 41 of each clip 4 
With the Wirings 32 oriented doWnWard. As described above, 
the connection terminals 31 of the PFC 3 are so provided as 
to correspond, in siZe and position, to the external connec 
tion terminals 21 of the circuit board 2. Therefore, by 
appropriately positioning the PFC 3 upon inserting into the 
second clamping portion 41, each of the connection termi 
nals 31 (and the Wirings 32 as Well) of the PFC 3 is 
electrically connected to a corresponding one of the external 
connection terminals 21 of the circuit board 2 via the clip 4. 

[0037] With the above-described connection structure, it is 
possible to electrically connect the circuit board 2 and the 
PFC 3 using the clips 4 only. Therefore, it is not necessary 
to provide additional parts such as a connector housing for 
example, thereby reducing the cost While eliminating the 
need for making such additional parts. Thus, the above 
described connection structure is advantageous in vieW of 
economy and production ef?ciency. Moreover, the connec 
tion structure is thermally more stable than the structure 
Which employs a resin part. 

1. An electrical connection structure comprising: 

a circuit board provided at an edge thereof With a plurality 
of external connection terminals; 

a ?exible ?at cable provided at an edge thereof With a 
plurality of connection terminals in corresponding rela 
tionship to the external connection terminals of the 
circuit board; and 

a corresponding number of clips each of Which includes 
a ?rst clamping portion open in a ?rst direction for 
inserting the circuit board, and a second clamping 
portion open in a second direction opposite to the ?rst 
direction for inserting the ?exible ?at cable. 

2. The electrical connection structure according to claim 
1, Wherein each of the clips is integrally formed by bending 
a metal bar. 

3. The electrical connection structure according to claim 
2, Wherein the ?rst clamping portion includes a ?rst clamp 
leg for contact With a respective one of the external con 
nection terminals of the circuit board, the second clamping 
portion including a second clamp leg for contact With a 
respective one of the connection terminals of the ?exible ?at 
cable, the ?rst clamping portion and the second clamping 
portion including a common clamp leg arranged betWeen 
and cooperating With the ?rst clamp leg and the second 
clamp leg, the common clamp leg having a ?rst end con 
nected to the ?rst clamp leg, the common clamp leg also 
having a second opposite end connected to the second clamp 
leg. 
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4. The electrical connection structure according to claim 
3, Wherein the ?rst clamp leg has a ?rst contact portion 
bulging toWard the common clamp leg Which has a third 
contact portion bulging toWard the ?rst clamp leg, the 
second clamp leg has a second contact portion bulging 
toWard the common clamp leg. 

5. The electrical connection structure according to claim 
4, Wherein the ?rst contact portion of the ?rst clamp leg is 
spaced, thicknessWise of the circuit board, from the third 
contact portion of the common clamp leg by a distance 
Which is smaller than the thickness of the circuit board When 
each clip is held in a natural state. 

6. The electrical connection structure according to claim 
4, Wherein the second contact portion of the second clamp 
leg contacts the common clamp leg When each clip is held 
in a natural state. 

7. A connection clip for electrically connecting a circuit 
board to a ?exible ?at cable, the clip comprising: 

a ?rst clamping portion open in a ?rst direction for 
inserting the circuit board, and 

a second clamping portion open in a second direction 
opposite to the ?rst direction for inserting the ?exible 
?at cable. 

8. The clip according to claim 7, Wherein the ?rst and 
second clamping portions are integrally formed by bending 
a metal bar. 

9. The clip according to claim 8, Wherein the ?rst clamp 
ing portion includes a ?rst clamp leg for contact With an 
external connection terminal of the circuit board, the second 
clamping portion including a second clamp leg for contact 
With a connection terminal of the ?exible ?at cable, the ?rst 
clamping portion and the second clamping portion including 
a common clamp leg arranged betWeen and cooperating With 
the ?rst clamp leg and the second clamp leg, the common 
clamp leg having a ?rst end connected to the ?rst clamp leg, 
the common clamp leg also having a second opposite end 
connected to the second clamp leg. 

10. The clip according to claim 9, Wherein the ?rst clamp 
leg has a ?rst contact portion bulging toWard the common 
clamp leg Which has a third contact portion bulging toWard 
the ?rst clamp leg, the second clamp leg has a second contact 
portion bulging toWard the common clamp leg. 

11. The clip according to claim 10, Wherein the ?rst 
contact portion of the ?rst clamp leg is spaced, thickness 
Wise of the circuit board, from the third contact portion of 
the common clamp leg by a distance Which is smaller than 
the thickness of the circuit board When the clip is held in a 
natural state. 

12. The clip according to claim 10, Wherein the second 
contact portion of the second clamp leg contacts the com 
mon clamp leg When the clip is held in a natural state. 


