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forth. The surge current produced by the abnormal voltage flows from the
external terminal 4a on the The present invention relates to a surge ab-
front side of the surge absorber to the external sorber for protecting
electronic devices from ab-  terminal 4b on the rear side thereof, through
elec- normal over voltages such as a switching surge   5   trode plate 3a,
electrode 2, varistor element 1, and voltage, a lighting surge voltage, and
so forth.   the corresponding portions on the rear side of the Current
diversification of functions of electronic  surge absorber so that the
voltage, suppressed to a devices have put electronics using semiconductors
safe level, is applied to the device to be protected. into practical use in
various fields including house-  This known arrangement, however, suffers
from hold devices, data processing devices, communica-  10   a disadvantage
in connection with the production of tion systems and industrial devices.
Semiconduc-   the devices. Namely, in producing the surge ab- tors such as
ICs, LSIs, thyristors and so forth used  sorber, external terminals 4a and
4b are held by in these electronics have excellent performance but  means
of jigs so as to support the varistor element are very sensitive to
abnormal voltages which may  1 therebetween by spring action of the
external be applied by electrostatic discharges, lightning   15  terminals
4a, 4b during soldering of the electrodes and so forth, so that problems
such as malfunction  2 and the electrode plates 3a, 3b together. In such or
breakdown of the electronic devices tends to be  a case, the varistor
element 1 is supported solely caused when abnormal voltages are applied
there-   by the external terminals 4a and 4b only at the free to. It is
therefore a matter of great significance to  ends thereof so that a slight
variation in the thick- be able to take suitable measures to protect  20
ness of the varistor element 1 prevents uniform against surge voltages from
the point of view of   contact between the electrode plates 3a, 3b and
security and improvement of the electronic de-     the electrodes 2 on the
element 1, resulting in non- vices.
uniform soldering. Figs. 4(a), 4(b) and 4(c) show an example of a     In
order to solve the abovementioned problem, known surge absorber. Referring
to these Figures,  25  Japanese Utility Model Publication No. 44-17568 a
reference numeral 1 denotes a tabular varistor   discloses a resistor
terminal comprising a terminal element usually made of semiconductor
ceramics     plate and an external connection terminal which, in mainly
composed of zinc oxide, strontium titanate  essence, extends from the
centre part of the termi- or the like, while 2 denotes electrodes which are
nal plate by virtue of narrow cut-outs formed in the provided on the
corresponding portions of the front  30  terminal plate on either side of
the external connec- and rear sides of the varistor element 1 by, for
tion terminal. The cut-outs provide the external example, firing of silver
paste. The electrode 2 on  connection terminal with a flexibility which
allows the rear side of the varistor element 1 is now     the terminal
plate 17 to make uniform contact with shown in these Figures. Numerals 3a
and 3b show    a varistor electrode before soldering them together.
metallic electrode plates made of materials which   35  However, even with
the use of such a terminal, have a high degree of electrical conductivity
such  it is likely that fluxes and air bubbles will remain as copper or
brass. The electrode plates 3a and 3b  between the terminal plate and the
varistor elec- are connected to the electrodes 2 by solder paste  trode,
resulting in a poorly soldered connection. soldering. A reference numeral
4a designates an       These unfavourable states undesirably impair
external terminal which extends from a portion of  4o  the performance with
regard to withstanding the the electrode plate 3a. Usually, the external
termi-  surge current capacity, which is one of the most nal 4a is made of
the same material as the elec-   critical requirements for the surge
absorber, result- trode plate 3a. This applies also to another external
ing in a lowered reliability of the surge absorber. terminal 4b provided on
the rear side. The ends of    The soldering of the electrode plates 3a, 3b
to the external terminals 4a and 4b are connected to  45  the electrodes 2
is usually conducted by printing an electric circuit by soldering or by
means of    paste solder on the surfaces of the electrodes 2, bolts.
Practically, the surge absorber is resin-coat-  drying the paste solder and
pressing the electrodes ed or resin-molded such that only the ends of the
plates 3a, 3b onto the electrodes 2 under applica- external terminals are
exposed (not shown in Figs.  tion of heat. Such a method, however, is
costly. 4(a) to 4(c)).                                50      In order to
overcome the above-described The operation of this known surge absorber
will  problems of the prior art, the present invention be described
hereinunder.                          provides a surge absorber in which
the electrode The external terminals 4a and 4b are con-       plates to be
soldered to the electrodes on both nected between the power supply lines,
signal lines  sides of a tabular varistor have a specific structure. or
grounding lines of the device to be protected, so   55   Each electrode
plate to be soldered to the elec- as to absorb any abnormal voltage which
has been   trode of the varistor has a plurality of line elec- introduced
into these lines due to, for example,   trodes which extend from a single
point or a line. 



electrostatic discharge, lightning surge, and so 2    3
EP0315700B1                        4 With this arrangement of the
invention, since      As in convention case, a surge current flows each
electrode plate has the form of a plurality of  through the varistor
element 5 when a surge volt- line-like electrodes, soldering can be
achieved uni-  age is applied thereto and the surge is absorbed formly
without allowing flux and air voids to remain  substantially in the same
manner as in the conven- between the electrode plates and the electrodes.
5   tional case. In this embodiment, since the connec- Further this
arrangement also reduces the produc-  tion to the electrodes 6 is achieved
through a tion cost remarkably because the soldering can be  plurality of
radial line electrodes 10a, 10b, flux and effected by a solder dip method
without the aid of  air voids generated in the course of soldering can
solder paste.                                      easily escape through
the gap between adjacent Figs. 1 to 3 are illustrations of different
embodi-  10  line electrodes without being trapped between the ments of a
surge absorber in accordance with the   line electrodes and the electrodes
6, whereby the present invention in which sections (a), (b) and (c)  line
electrodes 10a, 10b are uniformly soldered to are side elevational views,
front elevational views  the electrodes 6, thus preventing any degradation
and perspective views, respectively.               in the performance with
regard to the surge current Figs. 4(a), 4(b) and 4(c) are a side
elevational  15  capability. The use of the radial line electrodes view, a
front elevational view and a perspective   10a, 10b enables the use of the
solder-dip method view of a conventional surge absorber respectively.
which is inexpensive to carry out. Namely, the Fig. 1 shows an embodiment
of a surge ab-       external terminals 8a and 8b are suitably held such
sorber in accordance with the present invention.   that the varistor
element 5 is pinched between the Sections (a), (b) and (c) of this figure
are a side   20  line electrodes 10a, 10b and these parts are dipped
elevational view, a front elevational view and a   in a solder bath whereby
the soldering is effected perspective view of this embodiment.
without requiring printing of solder, drying and Referring to Fig. 1, a
reference numeral 5      heating which have to be employed in ordinary
denotes a varistor element made of a material      paste soldering methods.
mainly composed of, for example, zinc oxide, 6   25    Further, since the
external terminals 8a, 8b are denotes electrodes formed on the front and
rear    bent toward each other, less space is required to sides of the
varistor element 5, and 8a and 8b     connect the electric terminals, and
further, they denote external terminals. These portions corre-   have a
self-supporting ability. Moreover, if the spond to the varistor element 1,
electrodes 2 and  surge absorber is covered or molded with a resin external
terminals 4a, 4b of the conventional surge   30  coat or the like in its
entirety, except for the free absorber. Numerals 10a and 10b denote,
respec-     ends of the external terminals 8a, 8b, it is possible tively,
one of the line electrodes which extend    to enhance the weather
resistance and insulation of radially outwardly from a point. These line
elec-  the surge absorber. trodes are soldered to a corresponding electrode
6     A second embodiment of the present invention by dip-soldering. The
line electrodes 10a and 10b   35  will be described with reference to Fig.
2. Sections are made of a material which have high electrical  (a), (b) and
(c) of this Figure are a side elevational conductivity, e.g., copper, a
copper alloy or iron.  view, a front elevational view and a perspective
Each line electrode 10a, 10b has a width of 0.5 to  view respectively of
the second embodiment. This 2.5 mm, and the external electrodes 8a and 8b
are  second embodiment is discriminated from the first connected to the
central regions from which the   40  embodiment only in the form of the
line electrodes. line electrodes 10a and 10b radially extend.       Namely,
in contrast to the line electrodes 10a, 10b Further, according to the
present invention, the  which radially extend from a point, the line elec-
surge absorber in its entirety is covered or molded  trodes 11 a, 11 b in
this embodiment extend from with an insulation resin coat except perhaps
for the  both sides of a single linear line-like branch part. free end
parts of the external terminals 8a, 8b.  45  This surge absorber operates
substantially in the However, the insulation resin coat is not shown in
same manner as the embodiment shown in Fig. 1. Fig. 1, for the sake of
brevity. Incidentally, in the  A third embodiment of the present invention
case of forming an insulation layer made of glass,  will be described with
reference to Fig. 3. Sections resin or the like, at the periphery of the
side    (a), (b) and (c) of this Figure are a side elevational surfaces of
the varistor 5, the abovementioned res-  so  view, a front elevational view
and a perspective in coat is not always indispensable. Meanwhile, the  view
respectively of the third embodiment. In this external terminals according
to the present inven-  embodiment, the line electrodes are wholly or par- 



tion, can have a role of support means for support-  tially connected at
their outer ends. Namely, line ing the body of the surge absorber in
addition to  electrodes 12a and 12b which are similar to those their
intrinsic electric terminal role.        55  of Fig. 1 are connected
together at their outer ends The operation of the surge absorber having the
by means of a common line electrode 13. Although described construction
will be explained hereinun-  in the embodiment shown in Fig. 3 all the line
der.                                               electrodes 12a or 12b
are connected together at 3    5                 EP 0 315 700 B1
6 their outer ends, this is only illustrative and some  2. A surge absorber
according to claim 1, charac- of these line electrodes may not be
connected.         terised in that the ends of said line electrodes This
surge absorber operates in the same manner        (lOa,b, 11a,b, 12a,b) are
wholly or partially as that shown in Fig. 1. However, entanglement of
connected through a line electrode. the ends of the line electrodes 12a and
12b is   5 avoided by the provision of the line electrodes 13  3. A surge
absorber according to claim 1, charac- so that the efficiency of the
assembly work is         terised in that said external terminals (8a, 8b)
improved and the force with which the varistor         extend substantially
in the same direction and element is held is also increased advantageously.
the outer ends of said external terminals are As has been described,
according to the   10        bent inwardly as viewed in the direction of
the present invention, each electrode plate is construct-  thickness of
said varistor element (5). ed in the form of a plurality of line electrodes
which extend from a single point or a single line, and an  4. A surge
absorber according to claim 1, charac- external terminal is led from one of
these line        terised in that said surge absorber is coated or
electrodes. Thus, according to the invention, solder  is  molded with an
insulating resin such that only between the electrode plates and the
electrodes on     the ends of said external terminal (8a,b) are both sides
of the varistor element, can be effected    exposed. uniformly without
allowing flux and air voids to remain between the electrode plates and the
elec-   Patentansprliche trodes, whereby a surge absorber having an im-
20 proved surge current capability and high degree of  1.
Oberspannungsschutz mit einem flichigen Va- reliability can be obtained.
ristor-Element (5), einer Elektrode (6) auf jeder In the embodiment in
which the electrode plate      Seite des Varistor-Elements und auf die
jewei- has the form of a plurality of line electrodes, sol-   ligen
Elektroden aufgel6teten Elektrodenplatten dering can be effected by a
solder dipping method   25  (10, 11, 12), dadurch gekennzeichnet, daB jede
without making use of solder paste, so that the cost   dieser
Elektrodenplatton eine Mehrzahl von can be reduced remarkably. In this
embodiment,         sich von einem Punkt odor einer Linie ausdeh-
entanglement of the line electrodes at their free
nenden!Streifenelektroden (10a,b, 11 a,b, 12 ends can be avoided by
providing a line electrode      a,b) und einen von einer dieser
Streifenelektro- which connect at least some of the line electrodes.  30
den abgefUhrten AuBenanschluB (8a, 8b) auf- This arrangement also
contributes to improvement       weist. in the efficiency of the assembly
work and ensures that the varistor element is held with a higher     2.
Oberspannungsschutz nach Anspruch 1, da- stability.
durch gekennzeichnet, daB die Enden der In addition, in the arrangement in
which the   35   Streifenelektroden (10a,b, 11 a,b, 12 a,b) voll- ends of
the external terminal are bent inwardly as     stAndig oder teilweise Ober
eine Streifenelek- viewed in the direction of the thickness of the
trode verbunden sind. varistor element, the space for connection of the
electrical terminals is advantageously saved.       3. Oberspannungsschutz
nach Anspruch 1, da- Furthermore, a higher degree of weather resis-  40
durch gekennzeichnet, daB die Auaenanschlas- tance and insulation power can
be obtained by          se (8a, 8b) sich im wesentlichen in die gleiche
coating or molding the surge absorber such that        Richtung erstrecken
und die AuBeren Enden only the ends of the external terminals are ex-
der AuBenanschlisse in Richtung der Dicke posed.
des Varistor-Elements (5) betrachtet nach in- 45      nen gebogen sind.
Claims 4. Oberspannungsschutz nach Anspruch 1, da- 



1. A surge absorber comprising a tabular varistor      durch
gekennzeichnet, daS der Oberspan- element (5), an electrode (6) provided on
each      nungsschutz so mit einem isolierenden Harz side of said varistor
element, and electrode   50   beschichtet oder darin eingegossen ist, daB
plates (10, 11, 12) soldered to the respective      nur die Enden der
Aufenanschllsse (8a, b) electrodes, characterised in that each of said
freiliegen. electrode plates has a plurality of line elec- trodes (10a,b,
11a,b, 12a,b) which extend from  Revendications a point or a line, and an
external terminal (8a,  55 8b) which is led from one of said line elec-
1. Dispositif absorbeur de surtensions compre- trodes.
nant un 6i6ment de varistance tabulaire (5), une 6lectrode (6) de chaque
cute dudit 616- 4    5                 EP 0 315 700 B1                    6
their outer ends, this is only illustrative and some  2. A surge absorber
according to claim 1, charac- of these line electrodes may not be
connected.        terised in that the ends of said line electrodes This
surge absorber operates in the same manner        (10a,b, 11a,b, 12a,b) are
wholly or partially as that shown in Fig. 1. However, entanglement of
connected through a line electrode. the ends of the line electrodes 12a and
12b is   5 '-avoided by the provision of the line electrodes 13  3. A surge
absorber according to claim 1, charac- so that the efficiency of the
assembly work is        terised in that said external terminals (8a, 8b)
improved and the force with which the varistor         extend substantially
in the same direction and element is held is also increased advantageously.
the outer ends of said external terminals are As has been described,
according to the   70       bent inwardly as viewed in the direction of the
present invention, each electrode plate is construct-  thickness of said
varistor element (5). ed in the form of a plurality of line electrodes
which extend from a single point or a single line, and an  4. A surge
absorber according to claim 1, charac- external terminal is led from one of
these line        terised in that said surge absorber is coated or
electrodes. Thus, according to the invention, solder  i5  molded with an
insulating resin such that only between the electrode plates and the
electrodes on     the ends of said external terminal (8a,b) are both sides
of the varistor element, can be effected    exposed. uniformly without
allowing flux and air voids to remain between the electrode plates and the
elec-  Patentansprache trodes, whereby a surge absorber having an im-  20
proved surge current capability and high degree of  1. Oberspannungsschutz
mit einem flAchigen Va- reliability can be obtained.
ristor-Element (5), einer Elektrode (6) auf jeder In the embodiment in
which the electrode plate     Seite des Varistor-Elements und auf die
jewei- has the form of a plurality of line electrodes, sol-  ligen
Elektroden aufgeldteten Elektrodenplatten dering can be effected by a
solder dipping method   25  (10, 11, 12), dadurch gekennzeichnet, daB jede
without making use of solder paste, so that the cost   dieser
Elektrodenplatton eine Mehrzahl von can be reduced remarkably. In this
embodiment,        sich von einem Punkt odor einer Linie ausdeh-
entanglement of the line electrodes at their free      nenden
Streifenelektroden (10a,b, 11 a,b, 12 ends can be avoided by providing a
line electrode      a,b) und einen von einer dieser Streifenelektro- which
connect at least some of the line electrodes.  3o  den abgefflhrten
AuBenanschluf3 (8a, 8b) auf- This arrangement also contributes to
improvement       waist. in the efficiency of the assembly work and ensures
that the varistor element is held with a higher    2. Oberspannungsschutz
nach Anspruch 1, da- stability.
durch gekennzeichnet, daB die Enden der In addition, in the arrangement in
which the   35  Streifenelektroden (10a,b, 11 a,b, 12 a,b) voll- ends of
the external terminal are bent inwardly as     st~ndig oder teilweise Uber
eine Streifenelek- viewed in the direction of the thickness of the
trode verbunden sind. varistor element, the space for connection of the
electrical terminals is advantageously saved.      3. Oberspannungsschutz
nach Anspruch 1, da- Furthermore, a higher degree of weather resis-  4o
durch gekennzeichnet, daB die AuBenanschlUs- tance and insulation power can
be obtained by          se (8a, 8b) sich im wesentlichen in die gleiche
coating or molding the surge absorber such that        Richtung erstrecken
und die Auferen Enden 



only the ends of the external terminals are ex-        der AuBenanschlfsse
in Richtung der Dicke posed.
des Varistor-Elements (5) betrachtet nach in- 45      nen gebogen sind.
Claims 4. Oberspannungsschutz nach Anspruch 1, da- 1. A surge absorber
comprising a tabular varistor     durch gekennzeichnet, daB  der Oberspan-
element (5), an electrode (6) provided on each     nungsschutz so mit einem
isolierenden Harz side of said varistor element, and electrode   so
beschichtet oder darin eingegossen ist, daB plates (10, 11, 12) soldered to
the respective     nur die Enden der Aulenanschlfsse (8a, b) electrodes,
characterised in that each of said     freiliegen. electrode plates has a
plurality of line elec- trodes (1 Oa,b, 11 a,b, 12a,b) which extend from
Revendlcations a point or a line, and an external terminal (8a,  55 8b)
which is led from one of said line elec-   1. Dispositif absorbeur de
surtensions compre- trodes.                                            nant
un 6lment de varistance tabulaire (5), une Electrode (6) de chaque c8t4
dudit 614- 4    7                 EP 0 315 700 B1
8 ment do varistance, et des plaquesa-lectrodes (10,11,12) brasees aux
dlectrodes respectives, caracterise en ce quo chacune des plaques-
electrodes a plusieurs electrodes lindaires (lOa,b, 11a,b, 12a,b) qui
s'tendent depuis un   5 point ou une droite, et une borne externe (8a,8b)
qui prolonge l'une desdites electrodes lineaires. 2. Dispositif absorbeur
de surtensions salon la  10 revendication 1, caract6ris4 en co quo les ex-
trdmites desdites 6lectrodes lineaires (10a,b, 11a,b, 12a,b) sont
totalement ou partiellement roliees par une dlectrode lineaire. 15 3.
Dispositif absorbour de surtensions solon la revendication 1, caracterise
en co quo lesdites bomes externes (8a,8b) s'dtendent substantiel- lement
dans la m~me direction et les extremi- tes exterieures desdites bornes
extemes sont   20 repliees vers l'int6rieur lorsqu'on les considbre dans le
sons de l'6paisseur dudit dldment de varistance (5). 4. Dispositif
absorbeur de surtensions solon la  25 revendication 1, caracterise en co
qu'iI est revOtu d'une ou moule dans une resine isolan- to de sorte quo
seules les extremites de ladite borne externe (8a,b) sont & nu. 30 35 40 45
50 55 5    


