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(57) ABSTRACT 

In the poWer distributor using a semiconductor switching 
element, input terminals 101 and 10L, output terminals 
12A-12J, connected to the element, and more preferably, the 
board terminals 30 and 32, are structured by a metallic plate, 
and arranged on the same plane perpendicular to the plate 
thickness. The metallic plate can be integrated by the resin 
mold, thereby the structure can be greatly simpli?ed. The 
metallic plate can be produced by a greatly simple method 
by Which, after the punching out of the metallic plate and the 
molding of the resin mold, a predetermined portion of the 
metallic plate is cut and the semiconductor switching ele 
ment is mounted, and it can contribute to also the reduction 
of the cost. 
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FIG. 3 
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FIG. 8A 
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FIG. 9 
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FIG. 10 
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FIG. 11 



Patent Application Publication Jul. 22, 2004 Sheet 12 0f 14 US 2004/0141292 A1 

FIG. 12 
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POWER DISTRIBUTOR FOR A VEHICLE AND 
PRODUCTION METHOD THEREOF 

BACKGROUND OF THE INVENTION 

[0001] This is a Division of application Ser. No. 08/812, 
555, ?led Mar. 21, 2001. The entire disclosure of the prior 
applications is hereby incorporated by reference herein in its 
entirety. 
[0002] 1. Field of Invention 

[0003] The present invention relates to a poWer distributor 
for a vehicle for distributing electric poWer from a poWer 
source such as a battery equipped in the vehicle to a plurality 
of electronic units such as a unit for a center cluster, a unit 
for an air conditioner, and a unit for a door, and to a 
production method thereof. 

[0004] 2. Description of Related Art 

[0005] Conventionally, for distributing electric poWer 
from a common car-mounted poWer source to each elec 
tronic unit, an electric connection boX is Well-knoWn in 
Which a poWer distributing circuit is structured by laminat 
ing plural sheets of bus bar substrates, and fuses and relay 
sWitches are assembled therein. 

[0006] Further, recently, in order to realiZe a siZe reduction 
of the electric connection boX and the high speed sWitching 
control, the poWer distributor has been developed in Which 
semiconductor switching elements such as FETs are inserted 
betWeen the input terminal and the output terminal instead of 
relays. For eXample, JP-A-10-126963 discloses an eXample 
in Which drain terminals of a plurality of semiconductor 
sWitching elements are connected to a metallic plate con 
nected to a poWer source input terminal, and source termi 
nals of these semiconductor sWitching elements are respec 
tively connected to separated poWer source output terminals, 
and a gate terminal of each of the semiconductor sWitching 
elements is connected to a control circuit board. 

[0007] Further, according to the above publication, a semi 
conductor sWitch control chip is mounted on the control 
circuit board separately from each of the semiconductor 
sWitching elements, and When the over current flows 
through the semiconductor sWitching element, or When the 
semiconductor sWitching element is over heated, a control 
signal to forcibly turn off the element is inputted into the 
gate terminal of each of the semiconductor sWitching ele 
ments from the semiconductor sWitch control chip. In this 
manner, When the fuse function is added to each of the 
semiconductor sWitching elements, because there is unnec 
essary to assemble a large siZed fuse block Which requires 
the exchange operation such as the conventional electric 
connection boX, the maintenance operation is simpli?ed. 

[0008] The siZe reduction of the electric connection boX 
into a boX smaller than the conventional boX is advanced by 
the introduction of the semiconductor sWitching element. 
HoWever, because the electric connection boX at least 
requires the input terminals for introducing the large current, 
a number of output terminals for distributing the electric 
poWer to each of the electronic units, and the control circuit 
board for controlling the semiconductor sWitching elements. 
Therefore, it is difficult to reduce the siZe so much, and 
particularly, the reduction of the dimension on thickness 
becomes a large problem. 
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[0009] Moreover, because a large number of semiconduc 
tor sWitching elements are used, there is a possibility that the 
temperature in the boX is greatly increased due to their heat 
radiation. Particularly, in the semiconductor sWitching ele 
ments, because the semiconductor sWitching elements are 
formed into a package together With a metallic plate on 
Which these elements are mounted, for the purpose of the 
siZe reduction, and are in the condition that the packaged 
units are mounted on the circuit board, there is a disadvan 
tage in Which the heat radiated by each of the semiconductor 
sWitching elements is easily accumulated, and easily affects 
the thermally bad in?uence on the other elements on the 
circuit board on Which the package is mounted. 

[0010] Moreover, there is a possibility that the semicon 
ductor sWitching elements are failed and the operation 
failure occurs due to the over current flowing through the 
semiconductor sWitching element or over heat of the semi 
conductor sWitching element. When such an operation fail 
ure occurs, even When the control signal to be forced turn-off 
is inputted into the gate terminal of the semiconductor 
sWitching element, there is a possibility that the semicon 
ductor sWitching element is not turned off, and the fuse 
function is not operated. 

SUMMARY OF THE INVENTION 

[0011] In vieW of the foregoing problems, an object of the 
invention is to provide a poWer distributor for a vehicle 
Which can conduct good poWer distribution to each elec 
tronic unit from a car-mounted poWer source by a simple and 
thin type structure, and a method by Which the poWer 
distributor can be produced by a simple process. 

[0012] Moreover, another object of the present invention 
is to provide a poWer distributor for a vehicle in Which the 
semiconductor sWitching elements can be properly 
assembled in the poWer distribution circuit, and the cooling 
can be effectively conducted by a simple structure having 
small number of parts. 

[0013] According to the invention, there is provided a 
poWer distributor for a vehicle for distributing electric poWer 
from a common poWer source equipped in a vehicle to a 

plurality of electronic units, and an input terminal connected 
to the poWer source, a plurality of outputs terminals con 
nected to each of the electronic units, and a plurality of 
semiconductor sWitching elements inserted betWeen the 
input terminal and each of outputs terminals are provided in 
the distributor, and the input terminal and the output terminal 
are structured by metallic plates, and the input terminal and 
the output terminal are arranged on the same plane Which is 
perpendicular to the direction of the plate thickness of the 
metallic plate. 

[0014] In this structure, the poWer source electric poWer 
inputted into the input terminal is distributed to each of the 
output terminals through each of the semiconductor sWitch 
ing elements, and supplied from these output terminals to 
predetermined electronic units. Further, because the input 
terminal and output terminals are structured by a metallic 
plate, and arranged on the surface perpendicular to the 
direction of the plate thickness, the Whole thickness of the 
poWer distributor is greatly reduced, and a large degree of 
compactness and the thickness reduction can be realiZed. 
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[0015] Herein, the phrase of “arranged on the same plane” 
does not always means that the Whole portions of all 
terminals are arranged on the same plane, that is, the all 
terminals are not limited to the planar ones, but, it may be 
included that the input terminal and the output terminals 
have also the shape partly depart from the “same plane”. For 
eXample, it may be alloWed that a portion of the input 
terminal and the output terminal Which are basically 
arranged on the same plane, is bent and formed into a tab, 
as Will be described later, or the shape in Which the end 
portions of the terminals protrude over a plurality of roWs, 
may also be alloWable. 

[0016] In the present invention, further, the input terminal 
and the output terminals can be integrated by a simple 
structure by the resin mold, and When they are integrated by 
such the resin mold, by protruding the end portion of each 
of terminals toWard the outside of the resin mold, the outer 
Wiring to each of input terminal and output terminals can be 
easily carried out. 

[0017] In this connection, this poWer distributor can be 
easily produced by a method Which includes: a punching 
process to produce an original plate in Which the input 
terminal and the output terminal are integrally connected to 
each other, by punching a single metallic plate into a 
predetermined shape; a molding process to form the resin 
mold having, outside the original plate, a WindoW for cutting 
to eXpose a connection portion of both terminals in the 
original plate to the outside, and a WindoW for element to 
eXpose an area portion on Which the semiconductor sWitch 
ing element is mounted, to the outside; a cutting process to 
cut the connection portion through the WindoW for cutting; 
and an element arranging process to arrange the semicon 
ductor sWitching element in the WindoW for element. 

[0018] In the poWer distributor, the cover attached to the 
resin mold in such a manner that it covers each of semicon 
ductor sWitching elements, is provided, and the case to 
accommodate the semiconductor sWitching elements can 
also be structured by the cover and the resin mold. In this 
manner, When the resin mold to integrate each of terminals 
is used as the case main body, the structure can be further 
simpli?ed. 
[0019] The input terminal may be a single, hoWever, When 
a plurality of input terminals connected to the common 
poWer source through paths different from each other are 
provided, the poWer distribution having poWer feeding paths 
different from each other can be respectively independently 
and adequately carried out. 

[0020] Further, When each of the input terminals is 
arranged in the condition that input terminals protrude in the 
same direction, the connection operation of a poWer line to 
these input terminals can be collectively carried out. 

[0021] On the one hand, for also the output terminals, 
When all output terminals are arranged in the condition that 
they protrude in the same direction, the connection of the 
distribution lines to these output terminals can be collec 
tively carried out. 

[0022] Further, When all input terminals and output ter 
minals are arranged in the condition the they protrude in the 
same direction, all connection operations for the input and 
output of the poWer source can be carried out from the same 
side of the poWer distributor, and the operability is further 
increased. 
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[0023] Further, in the structure in Which each of output 
terminals is arranged in the condition that these output 
terminals protrude in the same direction, When the distribu 
tor is structured in such a manner that an element connecting 
portion Which is eXtended in parallel to the arrangement 
direction of each output terminal, and electrically connected 
to the input terminal, is arranged at a position adjacent to a 
far end of each output terminal, and the semiconductor 
sWitching elements corresponding to these output terminals 
are arranged, corresponding to the arrangement of each 
output terminal, and one current ?oWing terminal of each of 
semiconductor sWitching elements is electrically connected 
to each of output terminals, and the other current ?oWing 
terminal is connected to the element connection portion, by 
a simple structure in Which one current ?oWing terminal of 
each semiconductor sWitching element is connected to the 
common element connection portion, and the other current 
?oWing terminal of each semiconductor sWitching element 
is only connected as it is to the output terminal adjacent to 
this, or While the thin type structure is maintained, each of 
semiconductor sWitching elements can be simply inserted 
betWeen the input terminal and the output terminal. 

[0024] Further, each semiconductor sWitching element can 
also be directly mounted on the element connection portion, 
thereby, the structure is further simpli?ed. 

[0025] The element connection portion may be a portion 
Which is electrically connected to the input terminal, and 
both are structured by separate members, and for example, 
by Welding, may also be mechanically and electrically 
connected, hoWever, When the element connection portion 
and the input terminal electrically connected to this are 
integrally formed by a single metallic plate, the number of 
parts of the input section is reduced, and the structure can be 
more simpli?ed and the thickness can be reduced. 

[0026] When each of the output terminals is arranged in a 
smaller pitch than the arrangement pitch of each of semi 
conductor sWitching elements, a connector to connect the 
output terminal to an eXternal circuit can be made a smaller 
siZe. In this case, each output terminal may have the struc 
ture Which has a relay portion having the shape Which 
respectively spreads as it goes from its protrusion end 
toWard the current ?oWing terminal of each semiconductor 
sWitching element, and the structure in Which the current 
?oWing terminal of each semiconductor sWitching element 
is directly connected to the relay portion. Further, in this 
structure, When each output terminal is integrated With the 
input terminal by the resin mold, because, by the existence 
of the relay portion, the shape of each output terminal is the 
shape having a plurality of directional components, an 
advantage that the output terminal can be securely prevented 
from slipping-out from the resin mold, can also be obtained. 

[0027] The shape of all output terminals may not be the 
same, and may be appropriately set considering that the 
current ?oWing through that terminal is large and small. For 
eXample, the large current output terminal and the small 
current output terminal Whose Width is smaller than that of 
the large current output terminal, may be provided. In this 
case, When the small current output terminal is arranged on 
both outsides of the large current output terminal, and the 
path of the relay portion of the large current output terminal 
is shorter than the path of the relay portion of the small 
current output terminal, the Whole area of the metallic plate 
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constituting both output terminals is smaller as compared to 
the case Where the path of the relay portion of the large 
current output terminal With the large Width is increased, and 
the Weight of the Whole poWer distributor is reduced by such 
the amount. 

[0028] In the poWer distributor according to the present 
invention, it is more preferable that a fuse section Which is 
fused When the over current occurs, is provided on the 
middle portion of each of output terminals. By this fusing of 
the fuse, the doWnstream side electric Wires can be more 
securely protected from the over current. In the poWer 
distributor provided With the fuse portion as described 
above, a resin mold having a WindoW for fuse to eXpose an 
area in Which the fuse portion is provided, toWard the 
outside, is molded in the molding process in the production 
method, then, through the WindoW for the fuse, the middle 
portion of the output terminal is cut, and by a method by 
Which the fuse portion is inserted betWeen both end portions 
formed by the cutting, the distributor can be easily produced. 

[0029] In the poWer distributor according to the present 
invention, it is preferable that a control circuit to control of 
the sWitching operation of each semiconductor sWitching 
element is assembled, hoWever, in this case, When the 
distributor is structured in such a manner that a control 
circuit board and a plurality of board terminals electrically 
connected to the control circuit board, are provided, and the 
board terminals are structured by metallic plates, and 
arranged on the same plane as the input terminals and the 
output terminals, While the compactness and the thin struc 
ture are kept, the control circuit board and a plurality of 
board terminals electrically connected to the control circuit 
board, can also be added. 

[0030] Further, the board terminals can be integrated With 
the input terminal and the output terminal by the resin mold 
in a simple structure, and When it is structured in such a 
manner that the end portion of each terminal protrudes 
toWard the outside of the resin mold, the connection of the 
outer Wiring to each terminal can be easily carried out. 

[0031] The poWer distributor can be produced by a simple 
process by a method including: a punching process to 
produce an original plate in Which the input terminal, output 
terminal and board terminal are integrally connected to each 
other, by punching a single metallic plate into a predeter 
mined shape; a molding process to form the resin mold 
having, outside the original plate, a WindoW for cutting to 
eXpose a connection portion of terminals in the original plate 
to the outside, and a WindoW for element to eXpose an area 
portion on Which the semiconductor sWitching element is 
mounted, to the outside; a cutting process to cut the con 
nection portion through the WindoW for cutting; and an 
element arranging process to arrange the semiconductor 
sWitching element in the WindoW for element. 

[0032] In this poWer distributor, When the distributor is 
provided With a cover attached to the resin mold in such a 
manner that it covers each of semiconductor sWitching 
elements and a circuit board, and a case to accommodate the 
semiconductor sWitching elements and the circuit board is 
structured by the cover and the resin mold, the structure of 
Whole poWer distributor can be more simpli?ed. 

[0033] Further, in the structure in Which the control circuit 
board is arranged in almost parallel condition to the plane at 
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a position separated from the plane on Which the input 
terminal, output terminal and the board terminal are 
arranged, and one end terminal of the board terminal is bent 
upWardly toWard the control circuit board, and the upWardly 
bent end portion is connected to the control circuit board, the 
connection of the board terminal to the control circuit board 
can be carried out by a simple structure in Which each board 
terminal is only bent upWardly in one direction. Then, this 
connection can be simply realiZed by a method to conduct 
the bending-upWard process in Which the resin mold having 
the WindoW for terminal to eXpose one end portion of the 
board terminal is molded in the molding process, and after 
the molding process, the end portion of the board terminal 
is bent upWardly toWard the control circuit board from the 
WindoW for terminal, and a board connection process in 
Which the control circuit board is arranged outside the resin 
mold, and connected to the end portion of the bent-upWard 
terminal. 

[0034] As the board terminal, the control terminal to 
connect the current ?oWing control terminal of each semi 
conductor sWitching element to the control circuit board, or 
a signal terminal to input and output the signal to the control 
circuit board from the outside, is listed. 

[0035] In these terminals, for the control terminal, When it 
is structured in such a manner that the control terminal is 
arranged reciprocally With the output terminal, and one end 
portion of the control terminal is directly connected to the 
current flow control terminal of the semiconductor sWitching 
element and the other end portion is bent upWard toWard the 
control circuit board, the these control terminals can be 
arranged together With the output terminals regularly in a 
compact layout. 

[0036] On the one hand, for the signal terminal, When a 
structure, in Which the signal terminal is arranged in such a 
manner that one end portion of the signal terminal protrudes 
in the same direction, and the other terminal is bent upWard 
toWard the circuit board, and the output terminals are 
arranged in such a manner that the output terminals protrude 
in the direction reversed to the signal terminals sandWiching 
the semiconductor sWitching element betWeen them, is 
applied, the connection of the outer Wiring (signal Wire) to 
the signal terminal can be collectively carried out. Further, 
When the direction of the signal terminal and the direction of 
the output terminal are reversed to each other, the dimension 
of the poWer distributor in the arrangement direction of these 
terminals, can be suppressed small. 

[0037] In the case Where both of the control terminal and 
the signal terminal are included, When the structure in Which 
the control terminal is alternately arranged With the output 
terminal, and one end portion of the control terminal is 
directly connected to the current flow control terminal of the 
semiconductor sWitching element, and the other end portion 
is bent upWardly toWard the control circuit board, is applied, 
and When the control circuit board is arranged at a position 
at Which the semiconductor sWitching element is stepped 
over betWeen the control terminal and the signal terminal, 
these terminals can be connected to the common control 
circuit board in a compact layout, While both of the control 
terminal and the signal terminal are regularly arranged. 

[0038] According to the invention, there is provided a 
poWer distributor, Which distributes the electric poWer from 
a common poWer source mounted in the car to a plurality of 
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electronic units, which has: an input terminal connected to 
the power source; a plurality of output terminals connected 
to each of electronic units; a plurality of semiconductor 
switching elements having the ?rst current ?owing terminal 
provided corresponding to the output terminals and electri 
cally connected to the input terminal, and the second current 
?owing terminal electrically connected to the output termi 
nals; a case accommodating these semiconductor switching 
elements; and a heat radiation member provided so as to be 
eXposed to the outside of the case, wherein each of semi 
conductor switching elements is mounted in a condition that 
a conductor board is electrically connected to the ?rst 
current ?owing terminal, on a common conductor board on 
which the each of semiconductor switching elements is 
electrically connected to the input terminal, and the conduc 
tor board is thermally connected to the heat radiation mem 
ber. 

[0039] In this structure, the source electric power inputted 
into the input terminal is distributed to each output terminal 
through the conductor board and further each of semicon 
ductor switching elements mounted on the conductor board, 
and supplied from these output terminals to a predetermined 
electronic unit. Further, because the conductor board is 
thermally connected to the heat radiation member exposed 
to the outside of the case (in this connection, electrically, it 
is preferable that it is insulated through, for eXample, the 
insulation sheet), the heat generated by each of semicon 
ductor switching elements is released to the outside through 
the conductor board and the heat radiation member. 

[0040] That is, in this structure, because the conductor 
board on which each of semiconductor switching elements 
is mounted is commonly used as the medium in which each 
of semiconductor switching elements is electrically con 
nected collectively to the input terminal, and the medium in 
which each of semiconductor switching elements is ther 
mally connected collectively to the heat radiation member, 
the cooling of these semiconductor switching elements can 
be effectively conducted by the structure having small 
number of parts, while each of semiconductor switching 
elements is appropriately inserted between the input termi 
nal and each of output terminals. 

[0041] The conductor board may be a member which is 
electrically connected to the input terminal, and it may also 
be allowable that both are structured by separated members 
and mechanically and electrically connected by, for 
eXample, welding, however, when these input terminal and 
the conductor board are formed by the same one sheet of 
metallic plate, the number of parts is further decreased, and 
the structure of the power distributor is further simpli?ed, 
and the thickness of the power distributor can be further 
reduced. 

[0042] The speci?c layout of the input terminal and the 
output terminals is not particularly mentioned, and it may 
also be allowed that, for eXample, a bus bar substrate 
laminated by a plurality of layers as the conventional electric 
connection boX is used, however, when these input terminals 
and output terminals are arranged on almost the same plane 
and the heat radiation member is arranged in almost parallel 
to the plane, the thickness of the whole body of the power 
distributor including the heat radiation member can be 
greatly reduced, while the large heat radiation area of the 
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heat radiation member is secured, and a large degree of 
compactness and the reduction of the thickness can be 
realiZed. 

[0043] In this connection, “arranged on the same plane” 
does not always means that whole portion of the whole 
terminals are arranged on the same plane, that is whole 
terminals are ?at plate-like, but means that the input terminal 
and output terminal having the shape which is partly depart 
from the “same plane”, are also included. For eXample, a 
shape in which a portion of the input terminals and the 
output terminals which are basically arranged on the same 
plane, is bent and forms a tab as described later, or end 
portions of the terminals are protruded over a plurality rows, 
may also be allowable. 

[0044] In the present invention, the input terminals and the 
output terminals can also be integrated by the resin mold, 
and by structuring the main body of the case by the resin 
mold, the arrangement of each terminal can be surely ?Xed 
by the structure having the small number of parts. Further, 
when the window from which the conductor board is 
eXposed to the outside, is formed in the main body of the 
case, and the heat radiation member having the shape to 
cover the almost whole surface of the case is provided on 
one side of the main body of the case, and the heat radiation 
member is structured so as to be thermally connected to the 
conductor board through the window, the thermal connec 
tion of the conductor board and the heat radiation member 
is possible, and the large heat radiation area of the heat 
radiation member can be secured, while the thin structure of 
the whole body of the power distributor is kept. 

[0045] Speci?cally, when the system is structured in such 
a manner that a portion at which the heat radiation member 
is thermally connected to the conductor board is a base 
portion locally protruded to the inside of the case from the 
inside surface of the heat radiation member, and the base 
portion is inserted into the window of the case main body, 
and the protrusion amount of the base portion is set so that 
the second current ?owing terminal of each of semiconduc 
tor switching elements is just positioned at the height at 
which the second current ?owing terminal can be connected 
to the each of the output terminals, the second current 
?owing terminal of each of semiconductor switching ele 
ments mounted on the conductor board can be connected to 
each of the output terminals without any trouble, while the 
thermal connection of the heat radiation member and the 
conductor board is ensured. 

[0046] Herein, when this system is structured in such a 
manner that the output terminals are laterally aligned in a 
row and each of the semiconductor switching elements are 
mounted being aligned in a row on the conductor board in 
the arrangement corresponding to the arrangement of these 
output terminals, and the base portion and the window are 
formed into a shape eXpending in parallel direction to the 
arrangement direction of each of the semiconductor switch 
ing elements, the window and the base portion are not 
formed into a complicated shape, and while the each of the 
semiconductor switching elements is fairly arranged, the 
heat radiation of these semiconductor switching elements 
can be collectively conducted. 

[0047] Further, when a plurality of sheets of ?ns are 
formed on the rear side of the heat radiation member, and the 
longitudinal direction of these ?ns coincides with the lon 
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gitudinal direction of the base portion, the Whole body of the 
heat radiation member including the ?ns and the base 
portion can be integrally formed, for example, by the 
extrusion molding, and the mass productivity of the heat 
radiation member can be increased. 

[0048] In the poWer distributor of the present invention, it 
is preferable that a control circuit to conduct the current 
?oWing control of the semiconductor sWitching elements is 
assembled, hoWever, in this case, When a control circuit 
board to control the current ?oWing among the current 
?oWing terminals of each of semiconductor sWitching ele 
ments is arranged in the almost parallel condition to the 
plane, and in the separated condition from each of semicon 
ductor sWitching elements, on the opposite side to the heat 
radiation member sandWiching the plane on Which the input 
terminal and the output terminals are arranged, each termi 
nal, heat radiation member, and control circuit board can be 
rationally arranged, and the control circuit assembled in the 
control circuit board can be effectively protected from the 
heat of each of semiconductor sWitching elements, While 
keeping the thin type structure. 

[0049] According to the invention, there is a poWer dis 
tributor to distribute the electric poWer from a common 
poWer source mounted on a car to a plurality of electronic 

units, and the poWer distributor has: input terminals con 
nected to the poWer source; a plurality of output terminals 
connected to each of electronic units; a plurality of semi 
conductor sWitching elements having the ?rst current ?oW 
ing terminal, provided corresponding to the output termi 
nals, and connected to the input terminal, the second current 
?oWing terminal connected to the output terminals, and the 
current ?oW control terminal into Which a signal to control 
the current ?oWing betWeen these current ?oWing terminals 
is inputted; and a control circuit to forcibly turn off the 
semiconductor sWitching element When the current ?oWing 
through any one of semiconductor sWitching elements 
exceeds a predetermined cut-off current, and a fuse portion 
is arranged in series With the each of semiconductor sWitch 
ing elements, and When the semiconductor sWitching ele 
ments are not normally turned off, by the fusing of the fuse 
portion, its doWnstream side circuit is protected from the 
over current. 

[0050] In this connection, “a predetermined cut-off cur 
rent” may be a predetermine value irrespective of lapse of 
time, or may also be a current Which is set as a function of 
the lapse of time from the rise of the load current. 

[0051] According to the structure, When the current ?oW 
ing through any one of semiconductor sWitching elements 
exceeds a predetermined cut-off current, the control to 
forcibly turn off the semiconductor sWitching element, is 
conducted, and thereby, the continuance of the over current 
is prevented. Further, even When the semiconductor sWitch 
ing element is failed due to the over current or over heat and 
normal off-sWitching is not conducted, When the fuse portion 
arranged in series With this is fused, the circuits on doWn 
stream side of that (Wire harness and other circuit compo 
nents) are securely protected from the over current (that is, 
double protection). 

[0052] Further, because the fuse portion may be fused only 
When the semiconductor sWitching element or its control 
circuit cause the operation failure and the semiconductor 
sWitching element is not normally turned off, and When the 
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semiconductor sWitching element is normally operated, the 
circuit may be shut off by the forced turning off, the 
frequency at Which the fuse portion is fused can be greatly 
loWered. 

[0053] Speci?cally, the fuse portion may have the fusing 
characteristic of the larger current side than the cut off 
current. By the structure described above, normally, 
because, at the time point When the actual current exceeds 
the cut off current, the semiconductor sWitching element is 
surely forcibly turned off and the circuit is shut off before the 
fuse portion is fused, after the over current occurs, by only 
releasing the forced turning off condition, the poWer distri 
bution circuit can be returned. Accordingly, there is no 
troublesomeness of the fuse replacement as the conventional 
electric connection box in Which the fuse block is only 
assembled. 

[0054] Further, When the fuse portion has the fusing 
characteristic on the larger current side than the alloWable 
current of the semiconductor sWitching element itself, (that 
is, the minimum current in Which there is a possibility that 
the operation failure of the semiconductor sWitching element 
occurs), the fuse portion can be prevented from being fused 
by the current at a level at Which there is no possibility that 
the failure of the semiconductor sWitching element occurs, 
and the frequency of the fusing of the fuse portion can be 
further loWered, While the over current prevention effect is 
fully maintained. 

[0055] As described above, in the fuse portion according 
to the present invention, the fusing frequency is greatly loW, 
and because, basically the AC is not necessary, different 
from the fuse block assembled in the conventional electric 
connection box, the freedom of the design Work is high, and 
the simpli?cation of the structure is possible. For example, 
the fuse portion can be provided in the middle portion of 
each of output terminals. 

[0056] As its speci?c structure, the structure is preferable 
in Which the output terminals are formed of metallic plate, 
and are divided into a terminal main body portion connected 
to the outer circuit, and an element connection portion 
connected to the second current ?oWing terminal of the 
semiconductor sWitching element, and the fuse member 
having the fusing characteristic is directly connected to the 
terminal main body portion and the element connection 
potion in such a manner that the both portions are connected 
to each other. In this structure, the fuse portion can be 
structured by a simple structure in Which the output termi 
nals are divided and the fuse member is only directly 
inserted in the divided portion. Accordingly, the structure 
can be more simpli?ed and siZe is more reduced, as com 
pared to a case Where the fuse block as the conventional one 
is used. 

[0057] For example, by the simple structure in Which both 
ends of the fuse member are respectively Welded to the end 
portion of the terminal main body portion and the end 
portion of the element connection portion, the fuse member 
can be assembled in the distribution circuit, and the structure 
can greatly contribute to the siZe reduction and the cost 
reduction of the poWer distributor. 

[0058] In this connection, as described above, in the 
structure in Which the fuse member is connected to the 
output terminal in the naked condition as it is, there is a 




















