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Description
FIELD OF THE INVENTION

[0001] The present invention relates to an electrical
connection box suitable to be mounted on, for example,
an automobile or other vehicle, and more specifically re-
lates to a connecting structure for a printed circuit board
and a bus bar laminate in the electric connection box.

BACKGROUND OF THE INVENTION

[0002] An example of an electrical connection box
suitable to be mounted in an automobile or the like is
shown in Fig. 5, which is contained in unpublished Jap-
anese application no. 11-344812 of 1 July 1999. The box
41 is equipped with a bus bar laminate 44 composed of
bus bars 42 and insulator layers 43, and a printed circuit
board 45 having the function of an ECU (electronic con-
trol unit). Various electrical parts 46 are mounted on one
face of the printed circuit board 45. The terminals of
these electrical parts 46 are soldered in the plated
through-holes of the board 45.

[0003] A pair of housings 47 are provided on the up-
permost insulator layer 43, and connectors 48 of bent
sheet metal are held in those housings 47. Male tabs
42a formed by bending up portions of the bus bars 42
are inserted and held in the lower opening parts of the
respective connectors 48. Connecting terminals 50 are
partially molded in resin blocks 49, and their first ends
50a are soldered to the plated through-holes of the cir-
cuit board 45. The second ends 50b of the respective
connecting terminals 50 are inserted and held in the up-
per opening parts of the connectors 48. In this way, the
circuit board 45 and the bus bar laminate 44 are electri-
cally connected.

[0004] However, when the number of parts are large,
the number of steps needed for assembly increases, be-
cause a large number of the connectors 48 are required
in this electrical connection box 41. Accordingly, this has
resulted in complication of structure, cost increase of
products, and also weight increase of products.

[0005] EP 0 727 851 A2 describes an electrical con-
nection construction between an electrical connection
box and an electronic circuit unit, showing the features
of the first part of claim 1. The connections between the
two components are formed by inserting a tab on one
of the units into a pressing contact slit in a tab on the
second unit.

SUMMARY OF THE INVENTION

[0006] The presentinvention has as its object to pro-
vide an electrical connection box containing a printed
circuit board and a bus bar laminate, which can have a
simple structure and can be of low cost and light weight.
[0007] According tothe invention there is provided an
electrical connection box as set out in claim 1.
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[0008] Preferably on the bus bar laminate there is at
least one housing composed of insulation material up-
standing towards the printed circuit board, containing a
plurality of the connection tabs and having an outer end
against which the molded resin block abuts.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] Embodiments of the invention will now be de-
scribed by way of non-limitative example with reference
to the accompanying drawings, in which:-

Fig. 1 is an exploded schematic perspective view of
the electrical connection box which is one embodi-
ment of the present invention.

Fig. 2 is a sectional view of the electrical connection
box of Fig. 1.

Fig. 3 is a perspective view of the molded connec-
tion articles used in the electrical connection box of
Fig. 1.

Fig. 4(a) and Fig. 4(b) are enlarged perspective
views of a second end of a connecting terminal and
the end part of male tab, in the box of Fig. 1.

Fig. 5is a sectional view showing a known electrical
connection box, described above.

DETAILED DESCRIPTION OF THE EMBODIMENTS

[0010] The electric connection box 1, suitable to be
mounted in an automobile, which embodies the present
invention illustrated in detail in Figs. 1 to 4 has a bus bar
laminate 3 and a printed circuit board 4 having the func-
tion of an ECU unit mounted in an upper case 2 made
of suitable molded polymeric resin.

[0011] The bus bar laminate 3 which has an approxi-
mately rectangular shape as a whole is formed by alter-
natively laminating bus bars 5 composed of electro-con-
ductive metal sheet and insulation layers 6 made of a
resin. Connection tabs 5a are provided where wanted
by bending portions of these bus bars 5 upwardly. The
bus bar laminate 3 is arranged at the opening of the up-
per case 2. A lower case 7 also of suitable resin is fitted
to the upper case 2.

[0012] The printed circuit board 4 has a rectangular
shape, and is of smaller size than the bus bar laminate
3. The circuit board 4 in the present embodiment is a
double face plate having conductor patterns on both fac-
es, which are mutually connected through the plated
through-holes 8, into which connection pins can be in-
serted. In Figs. 1 and 2, various electronic parts 9 (e.qg.
IC packages, resistances, capacitors and the like) are
mounted on one face 4a of the print circuit board 4. Each
of these electronic parts 9 has a plural number of termi-
nals 10. The respective terminals 10 are inserted and
soldered in the corresponding plated through-holes 8.
[0013] Next, the structure connecting the printed cir-
cuit board 4 with the bus bar laminate 3 is described.
Electrical connection between these two is provided by
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the molded connection articles 11, of which two are pro-
vided in the electrical connection box 1. The two molded
connection articles 11 are arranged at two spaced loca-
tions at the parts-mounting face 4a of the print circuit
board 4.

[0014] As shown in Fig. 3, each molded connection
article 11 has a plural number (here four) of connecting
terminals 13 partially molded in resin blocks 12. The
elongate rectangular parallelepiped resin blocks 12 are
made of a resin molding material (for example, an epoxy
or the like) having insulating property and heat resist-
ance. As shownin FIG.2, the faces S3 of the resin blocks
12 abut the parts-mounting face 4a of the print circuit
board 4, anditis preferred that the face S3 and the parts-
mounting face 4a are not adhered together by an adhe-
sive or the like. Accordingly, it may be also understood
that the parts mounting face 4a is supported by the faces
S3 of the resin blocks 12, though not adhered.

[0015] The four connecting terminals 13 in each block
12 are made of a sheet electro-conductive metal mate-
rial similar to that of the bus bars 5, in the present em-
bodiment. Each terminal 13 is retained parallel and
equally spaced from its neighbours by insert molding in
the resin blocks 12. As shown in Fig. 3, the second end
parts A2 of the terminals 13 are linear and protrude per-
pendicularly from the face S1 of the resin blocks 12. On
the other hand, the exposed first end parts A1 are rec-
tangularly bent and protrude from the side face S2 of
the resin block 12. Mold shrink protection holes 14 are
formed between the respective connecting terminals 13,
in the face S1. Within the resin block 12 each terminal
13 is also rectangularly bent.

[0016] As shown in Fig. 2, the first ends 13a of the
first end parts A1 of the terminals 13 are inserted and
soldered in the plated through-holes 8 of the circuit
board 4. The first end parts A1 are inserted in the plated
through-holes 8 from the same direction as the terminals
10 of the other electronic parts 9.

[0017] AsshowninFig. 1, upstanding housings 22 are
provided as required at two spaced locations of the in-
sulation layer 6 which is situated on the uppermost bus
bar layer in the laminate 3. Specifically, these housings
22 correspond in location with the two molded connec-
tion articles 11 attached to the print circuit board 4.
These housings 22 are integrally formed with uppermost
insulation layer 6 by molding using a synthetic resin as
a material, as a rectangular box open at the upper end
face. A plural number (here, four) of the tabs 5a stand
upright in the rectangular parallelepiped shape inner
cavity of each housing 22. The tabs 5a are mutually par-
allel and equally spaced. As shown in Fig. 4 the ends of
the tabs 5a have insertion grooves 26 which extend in
their longitudinal direction (the up and down direction of
Fig. 4). In this embodiment the grooves 26 have a V-
shape or a U-shape, with a pair of opposed semicircular
protrusions 27 at the upper ends of the inner sides of
the grooves 26. The gap between the pair of protrusions
27 is slightly narrower than the plate thickness of the
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connecting terminals 13.

[0018] As shown in Fig. 4(b), the ends 13b of the sec-
ond end parts A2 of the connecting terminals 13 are fric-
tionally held by being inserted in the insertion grooves
26. The springiness of the material of the tabs 5a en-
sures a pressure contact between the protrusions 27
and the terminals 13. At their connection zone, the tab
5a and the end of the end 13b of the terminal lie in or-
thogonal planes. The printed circuit board 4 and the bus
bar laminate 3 are thus electrically connected. Further,
the face S1 of the block 12 where the second end parts
A2 protrude is in contact with and supported by the up-
per end faces of the housings 22, as shown in Fig. 2.
[0019] The following advantages can be obtained in
this embodiment.

(1) The second ends 13b of the respective connect-
ing terminals 13 are inserted and fixed in the inser-
tion grooves 26 at the ends of the respective tabs
5a. Therefore, the circuit board 4 and the bus bar
laminate 3 can be electrically connected through
only the molded connection articles 11. Accordingly,
the large number of connections, such as connec-
tors 48 in Fig. 7, which have previously been re-
quired is avoided. Therefore, the number of parts
can be reduced, and the number of assembly steps
can be reduced accordingly. Low cost of the elec-
trical connection box 1 can be achieved, and it has
a simple structure and low weight.

(2) The plural number of the connecting terminals
13 are molded in mutually fixed positions in the resin
blocks 12 with both end parts exposed. Therefore,
troublesome work of soldering connecting terminals
by positioning them one-by-one is unnecessary. Ac-
cordingly, the soldering work on the printed circuit
board is easy, and the assembly of the electrical
connection box 1 is simple.

(3) The tabs 5a are arranged in the housings 22 pro-
vided on the insulation layer 6, so that the connec-
tion between the tabs 5a and the connecting termi-
nals 13 are protected by the housings 22. Accord-
ingly, resistance to shock and vibration is en-
hanced. Further, the waterproofing of the connec-
tions is enhanced because the connections are not
exposed. The reliability of the device can be im-
proved.

(4) Further, the face S1 where the second ends 13b
protrude on the resin blocks 12 is supported in con-
tact with the upper end faces of the housings 22.
Therefore, the printed circuit board can be horizon-
tally and securely held at a fixed height. This also
contributes to the improvement of the reliability of
the device.

(5) The first ends 13a of the terminals 13 are fixed
by soldering them in the plated through-holes 8 of
the print circuit board 4. Therefore, the deviation of
the position of the respective terminals 13 is mini-
mized, and deterioration of the reliability of connec-



5 EP 1107 362 B9 (W1B1) 6

tion between the printed circuit board 4 and the bus
bar laminate 3 can be prevented.

(6) In this embodiment, the insertion grooves 26 are
provided not on the connecting terminals 13 but on
the male tabs 5a. Therefore, it is unnecessary to
use wide connecting terminals 13 to allow for the
formation of the insertion grooves 26, and narrow
connecting terminals 13 can be used.

[0020] The insertion grooves 26 may be provided in
the ends of the connecting terminals 13, instead of in
the tabs 5a. Wider connecting terminals are used for the
formation of the insertion grooves, and the plated
through-holes 8 where their first ends are inserted in the
board 4 are also made correspondingly larger.

[0021] Since the shape of the housings 22 is not crit-
ical, the connection of the tabs 5a with the connecting
terminals 13 may be exposed.

[0022] The shape of the insertion grooves 26 is not
limited to that of the embodiments shown. For example,
variations of the shape of the pair of the protrusions 27
are possible.

[0023] The printed circuit board 4 is not limited to one
having a function as an ECU unit, and boards having
other functions may be used.

[0024] The housing 22 at the bus bar laminate side 3
need not be integrally molded. Namely, the housings 22
may be separately formed, and may be connected with
the insulation layer 6.

[0025] The terminals 10 of the electrical parts 9 and
the connecting terminals 13 of the connection articles
11 need not be inserted to be soldered. For example,
pads may be provided on the printed circuit board 4, and
the terminals 10 and the connecting terminals 13 may
be soldered on the pads according to the surface mount-
ing system.

Claims

1. An electrical connection box comprising a bus bar
laminate (3) having at least one bus bar (5) and at
least one insulation layer (6) laminated together,
and a printed circuit board (4), wherein said bus bar
laminate (3) has a plurality of upstanding connec-
tion tabs (5a) formed by bending portions of the bus
bar or bus bars, and a plurality of connection termi-
nals (13) are connected by soldering at first ends to
the printed circuit board and are connected at sec-
ond ends directly to the connection tabs (5a), by
means of in each case an insertion groove (26) pro-
vided in one of the connection tab (5a) and the con-
nection terminal (13), with the other thereof being
inserted into and held in said insertion groove, char-
acterized by at least one molded block (12) of resin
material in which a plurality of said connection ter-
minals (13) are held by insert molding with their
ends exposed outside the molded block.

10

15

20

25

30

35

40

45

50

55

2,

An electrical connection box according to claim 1,
wherein on said bus bar laminate at least one hous-
ing (22) composed of insulation material is upstand-
ing towards said printed circuit board, said housing
(22) containing a plurality of said connection tabs
(5a) and having an outer end against which said
molded block (12) abuts.

An electrical connection box according to claim 1 or
2, wherein at their connection zone, said connection
tab and said connection terminal are formed of
sheet metal arranged respectively in orthogonal
planes.

Use of an electrical connection box according to any
one of claims 1 to 3, in a vehicle.

Patentanspriiche

1.

Elektrischer Verbindungskasten, umfassend ein
Stromschienen- bzw. Sammelschienen-Schichtsy-
stem bzw. -Laminat (3), welches wenigstens eine
Sammel- bzw. Stromschiene (5) und wenigstens ei-
ne Isolationsschicht (6) aufweist, die schichtweise
zusammengepresst sind, und eine gedruckte Lei-
terplatte bzw. Schaltungsplatte (4), wobei das
Stromschienen-Laminat (3) eine Vielzahl von hoch-
stehenden Verbindungszungen bzw. -laschen (5a)
aufweist, die durch Biegen von Abschnitten der
Stromschiene oder Stromschienen gebildet wer-
den, und eine Vielzahl der Verbindungsanschlisse
(13) an ersten Enden durch Léten mit der gedruck-
ten Leiterplatte verbunden ist und an zweiten En-
den direkt mit den Verbindungslaschen (5a) ver-
bundenist, durch in jedem Fall eine EinfGhrrille bzw.
-nut (26), welche in einem aus der Verbindungsla-
sche (5a) und dem Verbindungsanschluss (13) vor-
gesehen ist, wobei das andere davon eingefiihrt
bzw. eingesetzt ist in und gehalten wird in der Ein-
fuhrnut, gekennzeichnet durch wenigstens einen
geformten bzw. gespritzten Block (12) aus Harzma-
terial, in dem eine Vielzahl der Verbindungsan-
schlisse (13) durch Inserttechnik bzw. -formge-
bung gehalten wird, wobei deren Enden auf3erhalb
des geformten Blocks freigelegt sind.

Elektrischer Verbindungskasten gemaf Anspruch
1, wobei auf dem Stromschienen-Laminat wenig-
stens ein Gehause (22), welches aus isolierendem
Material zusammengesetzt ist, in Richtung der ge-
druckten Leiterplatte hochsteht, wobei das Gehéau-
se (22) eine Vielzahl der Verbindungslaschen (5a)
beinhaltet und ein duReres Ende aufweist, an das
der geformte Block (12) angrenzt bzw. anliegt.

Elektrischer Verbindungskasten gemaf Anspruch 1
oder 2, wobei die Verbindungslasche und der Ver-
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bindungsanschluss in bzw. an ihrer Verbindungszo-
ne aus Metallblech bzw. Blech ausgebildet werden,
das jeweils in senkrecht zueinander stehenden
Ebenen angeordnet ist.

5
4. Verwendung eines elektrischen Verbindungska-
stens geman einem der Anspriiche 1 bis 3 in einem
Fahrzeug.
10

Revendications

1. Boitier de connection électrique comprenant un la-
miné de barre bus (3) comportant au moins un bar
bus (5) et au moins une couche d'isolation (6) lami- 75
nés ensemble, et une carte imprimée (4), ou ledit
laminé de barre bus (3) comporte une pluralité de
pattes de connection érigées (5a) formées par des
portions de pliage du ou des barres bus, et une plu-
ralité de bornes de connection (13) sont reliées par 20
brasage aux premiéres extrémités a la carte impri-
mée et sont reliées aux secondes extrémités direc-
tement aux pattes de connection (5a), au moyen,
dans chaque cas, d'une rainure d'insertion (26) mé-
nagée dans l'une de la patte de connection (5a) et 25
de la borne de connection (13), tandis que l'autre
de celles -ci est insérée et maintenue dans ladite
rainure d'insertion, caractérisé par au moins un
bloc moulé (12) en matériau de résine dans lequel
plusieurs desdites bornes de connection (13) sont 30
retenues par moulage a insertion, avec leurs extré-
mités exposées a l'extérieur du bloc moulé.

2. Boite de connexion électrique selon la revendica-
tion 1, ou sur ledit laminé de barre bus, au moins 35
un boitier (22) constitué d'un matériau isolant est
debout vers ladite carte imprimée, ledit boitier (22)
contenant plusieurs desdites pattes de connection
(5a) et ayant une extrémité externe contre laquelle
bute ledit bloc moulé (12). 40

3. Boitier de connection électrique selon la revendica-
tion 1 ou 2, ou a leur zone de connection, ladite pat-
te de connection et ladite borne de connection sont
réalisées en une téle agencée respectivementdans 45
des plans orthogonaux.

4. Utilisation d'un boitier de connection électrique se-

lon I'une des revendications 1 a 3, dans un véhicule.
50

55
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Fig. 1
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