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SUBSTRATE 5 The present inve ool g tegﬁeg "a"'h’é’a‘\?ﬁﬁ“:‘ nt

flowing circuit substrate and an as %t gd """ S%ing g
heavy-current flowing circuit subst i pag& pr¥-rfo@agas r‘m.ut
substrate, which are used for a control crreort—for—ecort+otdi ng an

el ectric nmotor and so 10 on in which a heavy-current flw&nqic%rc%é 1and a
smal | - current flowmng circuit are arranged in a m xe and
a nethod for producing a heavy-current flow ng circuit substrate.
General ly, when distribution cables (a wire harness) 15 were extended near

a rotating part of an autonobile,
and fixed to a stationary
brought to

t he
portion so that the rotating part was not

contact with them However, works for distributing and

di stri bution cables were bound

bi nding a nunber of the cables were troubl esome and 20 created a
bottl eneck in assenbling operations in a
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The present invention relates to a heavy-current

flowing circuit substrate and an assembled unit

4comprising a heavy-current flowing circuit substrate and

a printed circuit substrate, which are used for a
control circuit for controlling an electric motor and so
on in which a heavy-current flowing circuit and a small-
current flowing circuit are arranged in a mixed state,
and a method for producing a heavy-current flowing
éircuit substrate.

Generally, when distribution cables (a wire harness)
were extended near a rotating part of an automobile, the
distribution cables were bound and fixed to a stationary
portion so that the rotating part was not brought to
contact with them. However, works for distributing and

binding a number of the cables were troublesome and

created a bottleneck in assembling operations in a

This Sheet Has Been Replaced

T




- 2 - | ar ge-scal e production of autonobiles. Further, since t he
- bound cabl es could not be conpletely fixed, there was a danger of the
com ng-of f due to vibrations during crui sing of the autonobile,
thereby creating a problem 5 of safeness. Further, in a circuit
portion where a heavy-current flowng circuit and a small-current
flowwng circuit are mxed in a printe@ circuit substrate on which a
m croconputer is nounted to control a device operable by 10 a,
heavy- cur r ent 1afgerscpdee P¥oRChiop ofs atremoliidiasy Furthpsr afiLBAS were

t roubl esonme because thicker cables were used faor the heavy-current
flow ng circutfie RRYng sphdes coulfdopol bengomed stedveddagd. there |t g
an object of the present invention tqQ provide 15 a  heavy-current flow ng
circuit substWadfeda ngeﬁef’lfro&he coming-REdddend Wébgér%qm LTl ity a
wiring work and , . inEro es safeng§§ by gfin st andar.di zed bui)bars

wi t hout GRS 8t atiftn EUEEMORARes thexredy crealing 2, PEORIEM of t he
present in entionﬂ#o provide 20 an assenbled unit conprising a

heavy- cur r2nt Ofl SRERFSSS. circuit substrate and at |east one printed
circuit substr whi ¢h reduces.a space for.w ring,and provide

an effective mﬁrih&g%ﬁeﬁ’sﬁﬁs?rgfgcﬁggtP%ﬁ%%ﬁgrgh re a’heg v EGF e

fl ow ng circul a :5.C ent fl.ow Cigh CUJs r | xed

In accordancekafﬁﬁﬂg F??gbhgs%égtgofméﬁé Sggg%nt fra&l%ﬁiéﬁf?%ﬁ? Pﬁgre S
provided a hegyyaguihent oklifMeR9circuit substrate on which a

microcomputer -is mounted to control a device operable by
10 a heavy-current, there were such problems that wiring
operations were troublesome because thicker cables were
used for the heavy-current flowing circuit, and a space
for wiring was increased.
It is an object of the present invention to provide
15 a heavy-current flowing circuit substrate and a method
for producing the same which simplify a wiring work and
improves safeness by using standardized bus bars without
wiring operations for cables.
It is an object of the present invention to provide
20 an assembled unit comprising a heavy-current flowing
circuit substrate and at least one printed circuit
substrate which reduces a space for wiring and provides
an effective wiring in a substrate portion where a
heavy-current flowing circuit and a small-current
256 flowing circuit are mixed.
In accordance with a first aspect of the present

invention, there is provided a heavy-current flowing



- 3 - circuit substrate which conprises a resin-nol ded body and a

“plurality of bus bars nmade of an electric conductive material enbedded
in the resin-nol ded body wherein both ends of each of the bus bars are
proj ect ed 5 fromthe resin-nol ded body to use them as connecting
term nal s. I n accordance with a second aspect of the present
invention, there is provided an assenbl ed dnit conprising a

heavy-current flow ng circuit substrate and 10 at |east one Eplnted
circuit substCdFEUkEeFEPStERES WhiCReSPPPEGELENE KESHINGOLOEEUPORUbst I at e
conprises a resin-mpl . ded body and a plurality of _bus hars nade of an
el ectric cond@ef fePhurelisy QﬁbéﬁéeHaFﬁ prder gdi AR electygrded body so

t hat both ends of each of the,bus b 5, are projected._fr t

resi n- mol ded SB&?UF51H§em?F§FFQE em%eagﬁénéBtF F§§&PnEP§de§2b Eﬁé print ed
circuit substr

i nut e- ﬁfrsap pPE RGB! PRURRCH BT/ bPae %fus BetRge: é%%%@‘%sl
h - f 0
Formed on €he TRERVY BBFPERE-FP SRR ERRY oot 552 EBGH sl rePRsrhans ng

term nal . terminals.' D accordance,with a third aspect of the present
I nvention, thereis prOV|ded a method for produci ng a heavy- current

floving circul t SupsLERbeauhbENwEPHPLI SE8ondSasPEELOLR! LAE hBedaus bar
made of a netallic strip posi tioning openi hgs wth predeterm ned
interval s al OBgyvention, there is provided an assembled unit
comprising a heavy-current flowing circuit substrate and
10 at least one printed circuitisubstrate wherein the
heavy-current flowing circuit substrate comprises a
resin-molded body and a plurality of bus bars made of an
electric conductive material embedded in the resin-
molded body so that both ends of each of the bus bars
15 are projected from the resin-molded body to use them as
connecting terminals, and the printed circuit substrate
on which a heavy-current flowing circuit and a minute-
current flowing circuit are formed, is connected to the
heavy-current flowing circuit substrate by connecting a
20 terminal formed on the heavy-current flowing circuit
with the connecting terminal.
In accordance with a third aspect of the present
invention, there is provided a method for producing a
heavy-current flowing circuit substrate which comprises
25 perforating in a bus bar made of a metallic strip
positioning openings with predetermined intervals along

a longitudinal direction of the bus bar; placing a



a‘IongitudinaI direction of the bus bar; placing a

- 4 - plurality of bus bars in netallic dies; supporting the bus
bars by applying froma vertical direction core pins to the
positioning openings; injecting nolten resin into the netallic dies to
enbed the bus bars excluding their 5 both ends; and w thdrawi ng the core
pins fromthe dies and opening the me#allic dies to take out a
resi n-nol ded roduct . I'n accordance with a fourth aspect of
t he present Pluriigil‘éiﬁt@@nbuﬁhbaésisnpm@Wléiééicadﬁﬁﬁhoéup@lof[’&'ﬂ@Gu@hﬁg a 10
heavy-current flowing circuit substrate which conprises pl acing a

plurality of Bus Bars huoerpivingefsrmi @ ¥erfpcal dirgehdeny) coEedpads
supporting the bus bars, by aEpIyin . core pins froma verti.cal,
direction of ERethetBPfition ngd?@%?lPﬂFéc%Fh@cﬁﬁpgeW°#€§Pnr@ﬁﬂ& fR&o
metallic dies o 15 ed_the bus barsg excluding their bhoth ends; ,and

wi t hdr awi ng tﬁ%ec%?ﬁaﬁfgg ??%ﬁ1?ﬂeeﬂgﬁé Eﬁﬁ BBﬁngﬁﬁstﬁ§cgudlnﬁég§FFFc di es
to take o resin-ool ded. product . . | n_draw ngs: . Figure 1
o & per sibot POERFRMF br Sad RebEhSEap g, thoocpPeWPRESC ARt ERgufieRa: o
according to an.enbodi nent. of the.present ipyention; . Ei-gure 2
Is a cross-se%??oﬂ%?gﬁ?%mﬁ%f Tﬁ%aﬁﬁégyéges gocﬁ? gntY ISWFﬁSlgipg&éﬁd
substrate sho Oéﬂcgigure 1; Figure 3 is a cross-sectional view
partly omtted O )

In accordance with a fourth aspect of the present
invention, there is provided a method for producing a
10 heavy-current flowing circuig substrate which comprises
placing a plurality of bus bars made of a metallic strip
in metallic dies; supporting the bus bars by applving
core pins from a vertical direction of the metallic
dies; injecting molten resin into the metallic dies to
15 embed the bus bars excluding their both ends; and
withdrawing the core pins from the dies and opening the
metallic dies to take out a resin-molded product.
In drawings:
Figure 1 is a perspective view of a heavy-current
20 flowing circuit substrate according to an embodiment of
the present invention;
Figure 2 is a cross-sectional view of the heavy-
current flowing circuit substrate shown in Figure 1;
Figure 3 is a cross-sectional view partly omitted of
256 the heavy-current flowing circuit substrate which shows
an embodiment of the method according to the present

invention;



25 the heavy-current flowng circuit substrate which shows an

- enbodi nent of the nethod according to the present I nventi on;

- 5 - Figures 4A to 4C are respectively cross-sectional Vi ews
showi ng a net hod of producing the heavy-current flowing circuit
substrate according to another enbodi nent of ‘the present invention;

5 Figure 5A is a perspective view of -al® assenbl ed unit conpri si ng
a heavy-current flowing circuit substrate and two printed circuit
substrat es accordi Fdgugegn4A to dfpadens@spel tive Lpr €3OS iSerdiongd;

Figure 5B is a diagramin an exploded state of the 10 assenbled unit shown
in Figure 5A t ¥igWswshowiag a megderfeefi RFotBCingalther heapys oy end:
connected to a ., cirguit ,in a printed circuit substrate; Fi gure

6 is a perspecfiP¥ipPeRisruad SYOEBPES GRCOYIING EOnBRRSHRT a

heavy-current flowing circuit, K substrate and 15 4 printed circuit
substrates accﬁpgpﬁdgﬁﬁtaﬂgtﬁgﬁ preseph, J@VREAE OS¢ the present invention;

- Pi'ke heavi-chrr oRESPFBwshy L8 RCBEESPECE LYBR YL FH B aRl ARG BRLAEOd T cui ¢
substrates accaording .20 to,another enbodingent of the present .inyentian;
Flgure 8 is a PEPERESiRTe  PEAYYT CHi TaECe PR En it oLt ShRs e ey 28
T-1ike heavy-cyuprent ;b QM B9 &L5EUshbstrates according to an

embodiment of the present invention;

Figure 5B is a diagram in an exploded state of the

10 assembled unit shown in Figu;e 5A to show how a
connecting terminal of a bus.bar is connected to a
circuit in a printed circuit substrate;

Figure 6 is a perspective view of an assembled unit
comprising a heavy-current flowing circuit substrate and

15 4 printed circuit substrates according to another
embodiment of the present invention;

Figure 7 is a perspective view of an assembled unit
comprising an L-like heavy-current flowing circuit
substrate and two printed circuit substrates according

20 to another embodiment of the present invention;

Figure 8 is a perspective view of an assembled unit
comprising a T-like heavy-current flowing circuit
substrate and two printed circuit substrates according
to another embodiment of the present invention;

25 Figure 9 is a perspective view of an assembled unit

comprising a heavy-current flowing circuit substrate on

which a printed circuit substrates is attached,



substrate and two printed circuit substrates according t o anot her
»enbodi nrent of the present invention; 25 Figure 9 is a perspective
vi ew of an assenbl ed unit conprising a heavy-current flowing circuit
substrate on which a printed circuit substrates is attached,
- 6 - according to anot her enbodi ment of the present I nventi on;
Figure 10 is a perspective view of an assefrbred unit conprising a
frame-1i ke heavy-current flowi ng circuit 5 substrate on which a printed
circuit substPgFerfdng to apokbey, enbesiBernRy 06 5h6t REESERBodi nent of the
pr esent I, nvent i on; Figure 11 is a perspective view of a
heavy- current 2VERLLPBwi ng circuit substrate according to another 10
enbodi nent of the_present inventi ure 12 _is an.enl arged side
shgrs o RoLegh Sk

tion; . .Fi g
view partly onittedIoFe 1¥hd B%Eﬁ?gﬁﬁ?YﬁnYl?WoﬁfnancFFEﬁ Stibstrat e
o n OHBEEE s Eromery R R SRR B B H e @
Crbod ot o1 bl cPRESEh WALER kol rmea, anel e R EanaE O b 1
Figure 1%6unted, according to another embodiment of the present
invention;
Figure 11 is a perspective view of a heavy-current
flowing circuit substrate according to another
10 embodiment of the present invention;
Figure 12 is an enlarged-side view partly omitted of
the heavy-current flowing circuit substrate shown in
Figure 11;
Figure 13 is a perspective view of a heavy-current
15 flowing circuit substrate according to another
embodiment of the present invention;
Figure 14 1is a side view partly omitted of the
heavy-current flowing circuit substrate shown in Figure
13;
20 Figure 15 is a perspective view of a heavy-current
flowing circuit substrate according to another
embodiment of the present invention wherein a bus bar is
utilized as a radiation £fin;
Figure 16 is a cross-sectional view partly omitted
25 of a heavy-current flowing circuit substrate according

to another embodiment of the present invention wherein a

shielding layer is formed; and



20 Figure 15 is a perspective view of a heavy-current fl ow ng
‘circuit substrate according to another enbodi nent of the present

i nvention wherein a bus bar is utilized as a radiation fin;

Figure 16 is a cross-sectional view partly omtted 25 of a heavy-current
flowing circuit substrate according to anot her enbodi nent of the
present invention wherein a shielding Tayer is formed; and

- 7 - Figures 17A and 17B are respectively diagrans show ng
met hods for produdi ¥4%e heaARE TR Mre |xRsrRFtively (diagramgubstrate of
the present invention. Preferred enbodi nents of the present

i nvegt i on wi | |S\@‘°%l% RRIRGIDEPT PIRFLCING dite heavy oferEaRE Ebowh@g

i i ' - ral s desi gnate t he same or
drawi ngs wher ej nc%glet Ss%@s ref erence .nune } ,

cor r espondi ng Eratenp e MRS YHEHe:RB= current 1 owi ng

circuit substy ate of the.present invention will be descrjbed ,10 with
reference to Fi gur%rgé%r &i[ f.mq%ﬁﬁﬂed’tﬁses‘)fi é’r?d present InyeRbiRR Widdkral 1
desi gnat esga - et Jflow .Ci.rcuit substrate. The circuit
substrate 1 i rﬁ\r@ea lzﬁerg o n]ﬁrgﬁqéiqq% Hapk HHf ST irs%s“; ergsi n- mol ded
body 2a 3, tal of.,hu rs. there are three,bus rs 15

In this enbodi rrer‘f?)ngln%&g{égl anh te on%gjagfee}egqet(arce[nﬁec numer %&%ﬁ*%&ﬁat allic
plate, which atf emeddsd dit i@ onaind Gl ded body 2 except for their

respective both
An embodiment of the heavy-current flowing circuit

substrate of the present invention will be described

10 with reference to Figures 1 §nd 2. In Figures 1 and 2,
reference numeral 1 designates a heavy-current flowing
circuit substrate. The circuit substrate 1 is in a flat
plate-like shape and comprises a resin-molded body 2a
and a plurality of bus bars 4 (there are three bus bars

15 in this embodiment) made of an elongated electric
conductive metallic plate, which are embedded in the
resin-molded body 2 except for their respective both
ends. These ends are projected from a surface of the
resin-molded body 2a to use them as connecting terminals

20 5, 5. These connecting terminals of the bus bars may be
projected from different surfaces of the resin-molded
body 2a depending on a location or locations of a
printed circuit substrate or substrates to be connected
to the heavy-current flowing circuit substrate 1, as

25 described hereinafter.

It is essential to place the bus bars 4 inside the

resin-molded body 2a when it is molded.



ends. These ends are projected froma surface of the resi n-nol ded body
2a to use themas connecting termnals 20 5, 5. These connecting
termnals of the bus bars may be projected fromdifferent surfaces of
t he resin-nol ded body 2a depending on a location or |ocations of a
printed circuit substrate or substrates to be connected to the
heavy-current flowing circuit substrate 17 &s~ 25 described hereinafter.

' ' ) bars 4 inside the resi n-nol ded bod
5; Qzeﬁs?fn?;ahnfg%§£%g§ grgétgu%ross—sectfbnal view showing a metlgod y

neavy. curront TEoRTE P, e AR EI ARy ireebtan cnbodt ment
Cubstrate 5 upsiEat i Hofhaind ol eab SRR St bl g pbeseae

oL pTe) Mgl 520 0:0 48 SOLBLORSEIELY Moyt Lopah and o
Formed i n 2ach” T o i baF e A g B A RO RAE TS ot on
Wi th predet er Huiagh LRIV Hetal 15RE ﬂ%é)? St cf’l%tgaiggé#%%eii%rmi@éc?l lic dies

9 in a state that a core pin 8aisfitte ( t fie 'positioni ng
openi ng 6 and 12re@he RINd 8% bendiPRPIYLM Sl ¥ &1 B2 st feceive the

free end of 15 each of the core pins 8a so that the bus bars can be

plates to thereby form connecting terminals 5, 5. A
plurality of positioning openings 6 are formed in each

10 of the bus bars 4 along their longitudinal direction
with predetermined intervals; The bus bars 4 are set in
metallic dies 9 in a state_that a core pin 8a is fitted
to each of the positioning opening 6 and a core pin 8b
opposing the core pin 8a is to receive the free end of

15 each of the core pins 8a so that the bus bars can be
supported by these core pins 8a, 8b. After the setting
of the bus bars 4 has been completed, molten resin is
injected into the metallic dies 9, 9. Then, the core
pins 8a, 8b are retracted and the molded heavy-current

20 flowing circuit substrate 1 is removed from the metallic
dies 9.

As a result of the method as described above, there
remain recesses at portions where the core pins 8a, 8b
have been retracted, whereby portions of the bus bars 4

25 are exposed. In order to eliminate these recesses, resin

may be filled in the recesses later, or resin is

injected during the molding operation by slightly



supported by these core pins 8a, 8b. After the setting of the bus bars
-4 has been conpleted, nolten resin is injected into the netallic dies
9, 9. Then, the core pins 8a, 8b are retracted and the nol ded
heavy-current 20 flowing circuit substrate 1 is renoved fromthe netallic
dies 9. As a result of the nethod as described above, there
remai n recesses at portions where the core ihs 8a, 8b have been
retracted, whereby portions of the bus bars 4 25 are exposed. |In order
to elininate titdsdneessbdowandgion the amme hwirds [8ad 8. t he recesses later,
or resinis injected during the nolding operation by slightly
-9 - r aifsliteyr@td veduor ithe taxpassd pinisi@w @b.the busy\bharhadivel y,
t he exposed portions of the bus bars 4 whi ch have been fornmed by
retracting théhdshe haves gen formegh hmyraferadifaih dhascatRpPHre 8&0 t hat
t he exposed 5 portions can be utilized as term nals for connecting
lead wires. |fR ARYmdeh e ngh@af ithey % Fo L£hat thy #HII8A of
positioning opening 6 are forned _.i,n the bus , bars 4 with predeterm ned
i nterval s gloﬁfﬁﬁhﬂqs can qqﬂﬁﬁ%%ﬁﬁ@%ﬂa%ﬂ9§£ﬂ¥4ﬁﬁseﬂﬂFtQRPQﬁé?%ﬁﬁs 4 are
set in 10 the gPtaIIic dhes ﬁ in ghstate t hat the Qus barg are hel d
fromthe vgrt%ﬁﬁ diré&dti o Dy FhReBRENGE fReSEGME 10 FIGURE 8a, 38b, before
ol ten resin Eﬁu&%ﬁ%&&g%f positioning opening 6 are formed in the bus
bars 4 with predetermined intervals along their
longitudinal direction, and the bus bars 4 are set in
10 the metallic dies 9 in a state that the bus bars are
held from the vertical direction by means of the core
pins 8a, 8b, before molten resin is injected.
Accordingly, the bus bars 4 can be embedded with high
accuracy and in a horizontal state in the resin-molded
15 body 2a.
Figures 4A to 4C shows another embodiment of the
method for producing the heavy-current flowing circuit
substrate. In Figure 4A, an insulation snap 10
comprising a stud-side snap 1l0a and a socket-side snap
20 10b, is previously attached to each of the positioning
openings 6 of the bus bars 4. Then, in Figure 4B, the
bus bars 4 are set in metallic dies in a state that the
insulating snap 10 is held from the vertical direction
by means of core pins 8a, 8b. After the setting has been
25 completed, molten resin is injected into the metallic

dies. Then, a heavy-current flowing circuit substrate 1

in which the portions corresponding to the positioning



Accordi ngly, the bus bars 4 can be enbedded w th high accuracy and in

“a horizontal state in the resin-nolded 15 body 2a. Figures 4A to
4C shows anot her enbodi mnent of the met hod for producing the
heavy-current flow ng circuit substrate. In Figure 4A, an insul ation
snap 10 conprising a stud-side snap 10a and a socket-side snhap 20
10b, is previously attached to each of the ertlonlng openi ngs 6 of
the bus bars 4. Then, in F| ure 4B, 41 bus bars are set_jn, netallic
dies in a stat é’FE?fh‘tnqshé are ‘?Crf's%ﬁla‘? ﬁ%}’s‘#@ﬁ) lf%)s‘%]satl'?e?%l 1T e ®rtical
di rection . of core pins 8 fter the setting has been 25
conpl eted, nolt ?s?%nﬁ 41 tallic dies. Then, a

heavy-current flo ﬁnq%& CJILH qsﬂuﬁ* Sf’fBataerel dlagrams Vghowz.rggper soggécl:gfvs'ely

corresponding to t

- | )
égt ai nabl eoggnls mﬁln?er dL:]Sr olzf(édprba/décq%g Ejgfj}%eea%A anderi‘gBéfa?% o&fagr ans
o g regBeCiale ]{ée 01[55‘1{ he p ese to i ité}? h%\%’a)gl%rb%r}ts

fl ow ng 5 CIrCUI I iven Thé ars

4 df th
unﬂsﬁe tﬁre cage{[%as I ust rat e Ir%\qhéd?jﬁ’éémé{% &&%‘}:ﬂ(&ga %th poé’ﬂ_e;&%rpﬁ% gure
17A, bus bars, dh&achyofs WHiGhkd SHPtEIfed 250 D outdidg an B Anesd el

nmachpHﬂetohmw
and 4.
In Figure 17A, bus bars, 4 each of which is obtained
10 by cutting an elongated metallic plate to have
predetermined lengths and by bending an end or both ends
of the bus bars according to regquirement, are set in
metallic dies 9. A pair of pins 8a, 8b, each having a
flat free end, are extended from a vertical direction in
15 an inner space of the metallic dies so that the bus bars
4 are held by the flat free ends of the core pins 8a,
8b. After the bus bars are fixed from the ve;tical
direction by the core pins 8a, 8b, molten resin is
injected into the metallic dies. Then, the core pins 8a,
20 8b are retracted in the vertical direction and a molded
heavy-current flowing circuit substrate 1 is taken out
from the metallic dies 9.
Figure 17B shows the substantially same method as in
Figure 17A except that a channel-like recess is formed
25 at each free end of the core pins 8a, 8b. When the core

pins 8a, 8b are extended from a vertical direction in

the metallic dies 9 to support the bus bars 4, the bus



predeterm ned | engths and by bending an end or both ends of the bus
*bars according to requirenent, are set in netallic dies 9. A pair of
pins 8a, 8b, each having a flat free end, are extended froma verti cal
direction in 15 an inner space of the netallic dies so that the bus bars
4 are held by the flat free ends of the core pins 8a, 8b. After the
bus bars are fixed fromthe vertical - dilrection by the core pins 8a,
8b, nolten resin is injected into the netallic dies. Then, the core
pins 8a, 20 Bbararé eanrbeteestnieredviremchpthi sédepoanandharigpasal
heavy-current flowing circuit substrate 1 is taken out fromthe
netal | ic di es @irection. AGcapddnpyBosHdds mMRLhabstEre i S Yoaese ngdhod as
in Figure 17A except that a channel-like recess is formed 25 at each

free end of theCEREIPY nRe RosBplongviHewowera latergl ghgsting ape

ext ended fron1qhvertic .direction in the netallic dies 9 to support
the bus bars 4t0¢HEe 1c dies 3. bars 4 can be restricted from both
sides in a_horizo direction., Accordin

bars 9 can_5  ce }?éai%"%/‘%”ec‘b%%?rﬁ o VY Ho c’gi)?;?'légﬁggéﬁg? }lﬁg‘??ﬁgs
having -t NSRRI bR oDy LRl b OB BB BEERERE | invention
can be | ocat edy b ey i ELiY Alcfrd@ Al B viciRRLy bR 4N-BUhRTRGI! € and
part in an automobile and can be connected to another
circuit substrate by connecting the connecting terminals

10 6 to connectors (not shown) %n the other circuit
substrate without requiring a complicated wiring of
distribution cables. The heavy-current flowing circuit
substrate 1 facilitates wiring operations and provides
easy assembling operations because the bus bars 4 for

15 passing a heavy-current are embedded in and fixed to an
intermediate portion of the resin-molded body 2a.
Further, there is obtainable safetyness because there is
no danger of contacting of current flowing portions to a
rotating part of the automcbile.

20 Figure 5A is a perspective view of an assembled unit
comprising a heavy-current flowing circuit substrate and
two printed circuit substrates 12, 12 mounted tHereon
electronic devices 13 and so on, according to an
embodiment of the present invention. The heavy-current

25 flowing circuit substrate 1 is such one as shown in

Figure 1 and supports the two printed circuit substrates

12, 12 with use of screws 14, 14. The assembled unit is



circuit substrate by connecting the connecting termnals 10 6 to
connectors (not shown) in the other circuit substrate w t hout
requiring a conplicated wiring of di stribution cables. The
heavy-current flowing circuit substrate 1 facilitates wring
operations and provides easy assenbling operations because the bus
bars 4 for 15 passing a heavy-current are- emthbedded in and fixed to an

i ntermedi ate portion of the resin-nolded body 2a. Further, there is
obt ai nabl e saf eagimessapecasseént Aecesesthat anbedamgenralentorfbacdriyiod,
current flowng portions to a rotating part of the autonobile. 20
Figure 5A is a perspestaneeyi awroforniaspagbeddtanat bus bagodpensdi ngea
heavy-current flowing circuit substrate and two printed circuit
substrates 12, motepuhsedonhtpddad by aebmeilogurreati wedchiignpassedn,
according to an, enbodi nent of the present invention. The heavy-current
25 flowi ng circiittasepattateryents SheNingeciscyhbwhorrmed in papyupé thegnd
supports the two printed,circuit substrates 12, 12 with use of screws
14, 14. The SassRhbRreduRI¥CH4t substrates 12. - 12
- advant ageous_jn a case, that _a heavy,current for

i nstance, a notor i%lﬁEé%. tbﬁa?bﬁﬁaﬁﬁ??4l%nﬂntﬁ%plOdegaé¥%EgiSfcﬁﬁfig{!ed
B e SheBLER U BT o T Gue TR MRERLE el ROt vt
current flowing circuit substrate is connected to a
printed circuit substrate by soldering the connecting
10 terminals to predetermined pgrtions of the printed
circuit substrate.

Figure 6 is a perspective view of another embodiment
of the assembled unit of the present invention. In
Figure 6, the heavy-current flowing circuit substrate 1

16 comprises a rectangular prism-like resin-molded body 2b
in which a plurality of bus bars 4 are embedded in its
lateral direction and longitudinal direction; connecting
terminals at both ends of the bus bars are projected
from different surfaces of the resin-molded body 2b; and

20 four printed circuit substrates are attached to the
surfaces of the resin-molded block 2b where the
connecting terminals are projected. In this embodiment
of the assembled unit, each two printed circuit
substrates 12, 12 are respectively attached to upper and

25 lower surfaces of the resin-molded body 12b in a
vertically opposing state by interposing the resin-

molded body 2b and these printed circuit substrates are



Figure 5B is a diagramin an exploded state of the assenbl ed unit
showrt in Figure 5A wherein the heavy- current flowing circuit
substrate is connected to a printed circuit substrate by soldering the
connecting 10 termnals to predeterm ned portions of the printed

circuit substrate. Figure 6 is a perspective view of another

enbodi nent of the assenbled unit of thelpresent invention. In

Figure 6, the heavy-current flowing circuit substrate 1 15 conprises a
rectangul ar pri SkeFtkécpddyncapiuadcpsgyd whth thej pughbakisadpl ural ity of
bus bars 4 are enbedded in_its | ateral direction and | ongitudinal
direction; connecti Bggure 7t ¢FnRnBPESRECEOVR ¥hBY ShOWRBIhABOBALY are

proj ect ed fromdifferent surfaces of the resin-nolded body 2b; and 20
four printed ci PRRPELBERSt P4t EBeapesgiPatAcHNis PRethe PregePices of the

resi n-nol ded bl gck 2b where_the |, coppecting termnals are propected. In
this enbodi ment 1MVeNtEpy hellyg I%ﬁp?ﬁﬁm?n%acﬂh?WBeﬁYYﬁ?%HrﬁﬁFct¥?Wlng

substrates 12, 12 are respectively attached to upper.and 25 | r
surfaces of % heCrESPHEnSPBETBbEy L 198PRIges anybr (ks FES4PpBIAE st ate by

I nterposing the, resinp- . | ded bod b,and_these, printed circuit _
substrates are bogy Bc in wﬂ?cg a p?u%aglty of Bus bgrs % %@np in an L

oL oo P Pk ooy B8 s, of ey BEIURR, By
the present are projected from the resin-molded body 2c so as to use

them as connecting terminals 5. In this specific

10 embodiment, printed circuit §ubstrates 12, 12 are placed
on upward facing surfaces of the L-like resin-molded
body 2c¢ in a step-like manner. The printed circuit
substrates 12, 12 are fixed to the block 2c¢ by means of
screws 14 and the connecting terminals 5 are connected

15 to circuits in the printed circuit substrates 12 by
soldering.

Figure 8 is a perspective view showing another

embodiment of the assembled unit of the present
invention. The heavy-current flowing circuit substrate 1

20 comprises a T-like resin-molded body 24 and a plurality
of L-like and U-like bus bars 4 embedded in the resin-
molded body 2d wherein the terminals 5 of the bus bars 4
are projected from surfaces of the resin-molded body 24
to be used as connecting terminals 5. In this

25 embodiment, a first printed circuit substrate 12 is
attached to the bottom surface of the T-like resin-

molded body 2d in an inverted state and a second printed



I nvention. In this enbodinent, the heavy-current flow ng 5 circuit
-substrate 1 conprises an L-like resin-nol ded body 2c in which a
plurality of bus bars 4 bent in an L- form are enbedded, and both ends
of each of the bus bars are projected fromthe resin-nol ded body 2c so
as to use them as connecting terminals 5. In this specific 10

enbodi nent, printed circuit substrates 12,- 12 are pl aced on upward
facing surfaces of the L-Iike resin-nol ded - body 2c in a step-Ilike
manner. The priaieduttrsubstrate E2bssratescied 1@ aresufired.t whiibh bkock
2Cc by neans of screws 14 and the connecting termnals 5 are connected
15 to circuits pParpérdpeubaedtei thei fissbspranbedlgubytrate 38l defi hhe
Figure 8 is a perspective view showi ng anot her enbodi nent of the
assenbl ed unit BPlde@ pedgedd, whereinechiese. pThet@davyreui EefUbPEEALRY
circuit substrate 1 20 conprises a T-1ike resin-nolded body 2d and a
plurality bt 117 i e oftced | fRethrisswaiaces dapcnaaasi Aft RErewsi and

nol ded body 2d wherein the termnals 5 of the bus_bars 4 . are projected
from surfacds ofieheORRRTHIND| BREHRAS 28 are selderedskd GireEBAkRdcting

termnals 5. In this, 25 enbodinment, a first printed cjrcuit substrate 12
s St L achothe o 1FAT e e aant smiat 3 | PRETL R osbs Fhtel IS TRLE

body 2d in an inverI‘ted stage. and a seco

d, i d \
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embodiment of the assembled unit of the present
invention. In Figure 9, the heavy-current flowing

10 circuit substrate 1 compriseg a flat plate-like resin-
molded body 2a and a plurality of bus bars 4 having
various shapes, which are embedded in the resin-molded
body 2a wherein the connecting terminals of the bus bars
4 are projected from a lower surface of the resin-molded

15 Dbody 2a. A printed circuit substrate 12 mounting thereon
electronic devices 13 is fixed to the lower surface and
the connecting terminals are electrically connected to
circuits in the printed circuit substrate 12 in the same
manner as the above-mentioned embodiments.

20 Figure 10 is a perspective view of another
embodiment of the assembled unit of the present
invention. The heavy-current flowing circuit substrate 1
comprises a resin-molded body 2a having a generally
frame-like shape which is so formed as to have

25 vertically hollowed openings 15, 15 and a plurality of
bus bars 4 having various shapes which are embedded in

the frame-like resin-molded body 2a. In this embodiment,



perpendicular to the first printed substrate 12, of the nol ded body

*2d, wherein these printed circuit substrates 12, 12 are fixed to the
surfaces by neans of screws and 5 the connecting termnals 5 are sol dered
to circuits in the first and second printed circuit substrates.

Figure 9 is a perspective view show ng anot her enbodi nent of the
assenbl ed unit of the present I nvent+ohS +n Figure 9, the
heavy-current flowing 10 circuit substrate 1 conprises a flat plate-like
resin- nokdpdipbeg 2argudtaspbatabitey 18f lsuathacsied Hayiandower

vari ous shapes, which are enbedded in the resin-nolded body 2a wherein

t he connecti ngSREEaFRaPs bhet genpyuslpyr §rame-1likgr sesisi-aelded hodva 2cowner
surface of the resin-nolded 15 body 2a. A printed circuit substrate 12
nmount i ng t her eBY meansePEcEEBEAVE YAvELeshel pdefritxorico dend qesnds S¥Ef ace
and the connecting termnals are_electrically connected to

circuits in theBCpPIRPeated éni theubellawediorerinRe dame 15 ThBnREF as the

above-nmenti oned enbodi nents. 20 Figure 10 is a_.perspective view_qf
anot her 5 ¢ Bﬁigeﬂfeo?oPﬂﬁcﬁggeﬁﬁlEgeuﬁFﬂnﬁﬁatﬁégﬁPé§eﬁPEStrate 13
I nvention. Th heaviacurren flomﬁnchiEcuittsubstr&te 1 . cQnprises a
resi n- nol ded bo¥yS A RRVIH G REYENEPRIFGCINT CRFRABALS) £Os FAFS UM

ch is so
(e 25 0 "BbenedSiVERk! ALY GHOLLRNGRRSRL008 Lo 3l ld Aok Al 11
frame-like resip:gpkded Q20X €Re LDelPL8nEAPEALTRAL: 13.
Figures 11 and 12 are respectively a perspective
10 view and an enlarged side vi?w showing another
embodiment of the heavy-current flowing circuit
substrate of the present invention. The heavy-current
flowing circuit substrate 1 comprises a flat plate-like
resin-molded body 2a and a plurality of bus bars 4
15 wherein the bus bars 4 are embedded in the resin-molded
body 2a and both ends of the bus bars 4 are projected
from a lower surface of the resin-molded body 2a. The
heavy-current flowing circuit substrate is formed by
attaching a copper foil 16 to the lower surface and
20 etching the copper foil to obtain a desired circuit
pattern to thereby form a printed circuit 17. In this
embodiment, the printed circuit 17 is formed on the
resin-molded body 2a as shown in Figure 12. Through
holes 18 are formed to penetrate vertically the resin-
25 molded body 2a. Electronic devices 13 are mounted on an

upper surface of the resin-molded body 2a and the lead

terminals of the electronic devices 13 are extended



- 15 - a printed circuit substrate 12 is attached to a | ower

"surface of the generally franme-1like resin-nolded body 2a by nmeans of
screws 14 so that electronic devices 13 are acconmodated in the
hol | owed openi ngs 15, 15. The bus 5 bars 4 are connected to the printed
circuit substrate 12 by sol dering their connecting termnals to
circuits formed in the printed circuilésubstrate 12 so as not to
interfere with the el ectronic devices 13. Figures 11 and 12 are
respectivel y shpeungbhethevehrooghi balesdlénsenkar godbsi denvnesweshdwi ng

anot her enbodi ment of the heavy-current flow ng circuit substrate
of the presen@lrﬁVéhﬁl§ﬁrm¢ﬁelhe§h9 puingsd circufitoRibgteipteuill! Hybstrate
1 conprises a flat plate-Ilike resin-nol ded body 2a and a plurality of
bus bars 4 18OhfeFéngi-the bus bars 4 are enbedded in the resin-nol ded

body 2a and both ends of the bus bars 4 are projected froma | ower
surface of the reEigurBsded BBdylSa2rehESSPECtREETY- éuP?EﬁPQFFéﬁan circuit
substrate is fornmed hy attachin copper foil 16 to the |ower surface

and 20 é%cth@Wtﬁ%dcéﬁpéFlFﬁgﬁdt%lgﬁtHFﬁWaPG§§FVe8m&FF€g|Pf anotgeri ern
to thereby for rinted_cjiycu men the printed
circuit 17 is® g%?ﬂgﬂ eBh ?ﬁetﬁe he?¥¥]ﬁuﬁﬁﬁﬂédfBBH}ngaCéECEﬁﬁmn in Figure

12. Through rate ertlcall the resin- 25

. f or ned
mol ded body 2§ubsgf%€?r8ﬁ'gﬁgeefﬁﬁgnﬁgg ? ﬁﬁﬁﬂfed %ﬁ?vyy ULhPRr surface
of the resin-pgpld e%dgg¥c&§taggb£99a£8a9 comprkgéglQakiaefpﬁggeekﬁﬁgron'C

devi ces 13 are ex
resin-molded body 2a and a plurality of bus bars 4

10 embedded in the resin—molded}body 2a. A copper foil 16
is attached onto an upper surface of the resin-molded
body 2a, the copper foil 16 being subjected to etching
to thereby form a desired circuit pattern 17. Connecting
terminals 5 of the bus bars 4 are connected to the

15 circuit pattern 17. Electronic devices 13 are mounted on
the upper surface of the resin-molded body 2a and are
connected to the circuit pattern 17 by soldering.

Figure 15 is a perspective view of another
embodiment of the heavy-current flowing circuit

20 substrate of the present invention. The heavy-current
flowing circuit substrate 1 comprises a flat plate-like
resin-molded body 2a and a plurality of bus bars 4
embedded in the resin-molded body 2a. A copper foil 16
is attached to a lower surface of the resin-molded body

25 2a followed by etching so that a circuit pattern 17 is
formed in the lower surface. In this embodiment, most of

the both ends of the bus bars 4 are projected from the



- 16 - t hrough the through holes 18 so as to be connected to
‘circuits formed in the printed circuit substrate 17 by sol deri ng.
Figures 13 and 14 are respectively a perspective 5 view and an enl arged
side view partly omtted of another enbodi nent of the heavy-current
flowng circuit substrate of the present invention. The heavy-current
flowng circuit substrate 1 conprises a |l atZ pl ate-1i ke resi n- nol ded
body 2a and a plurality of bus bars 4 10 enbedded in the resin-nol ded body
2a. A copper flsiwerigurface o htths eeb iontmw kded ppedy s2e f seetlbt t bey

resi n- nol ded body 2a, the copper foil 16 being subjected to etching
to thereby for@ﬁeaucfﬁi/raeﬁj qannef tingpthemningls Goneetiagle to theninals 5
of the bus bars 4 are connected to the 15 circuit pattern 17. Electronic

devi ces 13 ar €imsittedaditern 1% he Igppdiss soesdd ist ampodigant il #& body
2a and are connected to the circuit pattern 17 by saol derjng.
Figure 15 is @55 fedfiVRAGABW G0 1t martion kiR P¥RmM2Biis he
heavy-current flowing circuit , 20 ubstrate of the present inventipon. The
heavy- cur r Bnt AL e, G REGISHTED (T R S PR TRFIRER O (VAR TFSIE: | ke
oSt Ged bk 20,00 8P LY . WS bt o enpedgee 0 e
o ihe sl IASLDOY o 0 SURA Y BENORRR IEmELTaN!
of the bus bar 4 is exposed on an upper surface of the
resin-molded body 2a. A heat generating component 1l3a
10 such as a rectifier is attacged to the exposed portion
so that heat generated from the rectifier is discharged
from the radiation fin 13.
Figure 16 is another embodiment of the heavy-current
flowing circuit substrate 1 of the present invention.
15 The heavy-current flowing circuit substrate 1 comprises
a flat plate-like resin-molded body 2a and a plurality
of bus bars 4 embedded in the resin-molded body 2a
wherein both ends of the bus bars are projected from a
surface of the resin-molded body 2a. A printed circuit
20 pattern 17 is formed on the surface opposite to the
surface where the both ends of the bus bars 4 are
projected. A shielding layer is formed between the bus
bars 4 and the surface on which the printed circuit
pattern 17 is formed. The shielding layer 21 may be a
25 single layer or a plurality of layers. The shielding

layer 21 is a layerhcomposed of material selected from

the group consisting of a metallic powder such as iron,



the both ends of the bus bars 4 are projected fromthe

- 17 - | ower surface of the resin-nolded body 2a so that they are
used as connecting termnals connectable to the circuit pattern 17. In
this specific enbodi nent of the present invention, an end portion of a
bus bar is 5 enlarged and projected froma side surface of the resin-

nol ded body 2a so that the projected enl ar géd -end portion is used as a
radiation fin 20 and the other end of the bus bar 4 is exposed on an
upper surface e¢pp@e or theelikenotdedtablijconlapeheat mgeadiaci ngteonponent
13a 10 such as a rectifier is attached to the_exposed portion so

t hat heat gene%%bl%%mmé a@étaf%llq:@ndﬁ‘é@ﬁérggaet as fapnpshehe
radiation fin 13, gure 16 is, another enbodi nrent of the

heavy- cur r ent Shlel@%@%ﬂ%@Y%¥r%h|?a%u%%%?éﬂenqlﬁﬁstﬁ%CBr%§eﬁth§V@H%Fon

15 The heavy- cgrrent circuit substrate 1 cone%¥ses a flat

plate-like res Ho¥ot dr?)%ﬂ%té%nanf‘%" Shraltily shielqing layer 2l I‘(‘-,f?%f)edded
in the reS| | de bot h ends o

brof ect ed 14 ompg Stotied e ceteet hECTLLy nSimnelitng oyt Hat BhCp Bl Bt
circuit 20 p?ttern 17 is formed on the surface opposite to the

surface where the both ends of the bus bars 4 are projected. A

shi el ding | ayer |§A§c5£§§&£§gawa %émagﬁﬁbrdl?%bgésthﬁgﬂga%?e?glng e on 1

whi ch the printed Circul ern r med ayer
may be a flowing circuit substrate of the present invention

wherein a plurality of bus bars are fixedly embedded in
10 the resin-molded body, a comglicated wiring operation is
unnecessary and an assembling work can be easy. Further,
it provides safetyness because there is no problem of
contacting of a distribution cable to a rotating portion
in an automobile
15 In accordance with the assembled unit of the present
invention, there are obtainable the following
advantages: (1) since the assembled unit is constituted
by a heavy-current flowing circuit substrate and a
plurality of printed circuit substrates, the substrates
20 can firmly be located so as to direct desired
orientations; (2) since the assembled unit can be used
for a portion in which wiring is conducted in the
conventional technique, the binding of wires becomes
unnecessary ({(in particular, for a portion in which there
25 1is located a rotating element or a heating element to
which there is a danger of the mutual contact of the

element and the wire); and (3) working operations in an



25 single layer or a plurality of layers. The shielding | ayer 21 is
"a | ayer conposed of material selected from the group consisting of a
netal li c powder such as iron, - 18
- copper or the like, a netallic plate, a nmetallic net, metallic
wires and a silicon steel sheet as far as the - shielding layer 21 can
shi el d noi ses such as a magnetic fl ux Bnhd-radiation. Further, the
shielding | ayer 21 may 5 be grounded by electrically connecting it with a
bus bar 4assembling Asndessni bedretiuved becangengatrdst ferhéaey- current
flowng circuit substrate of the present invention wherein a plurality
of bus bars arasserbded wrbbddad ba stendhedigedn- nol ded body, a
conplicated wiring operation is unnecessary and an assenbling work can
be easy. Further, Furthey, pipvpgesrdaneeywesh bé@a@@éhpﬁepé PEORYCHAGDI em
of contactlng of a distribution cable to a rotating portion in an
aut onobi | e 152 heayy-gREBPRENEEOWLRE Fhécﬁé§eﬁﬁpéﬂréﬁﬁt°§ft@ﬁepﬁﬁé§§ﬁt

i nvention, there are, obtajnable the foL gg% advant ages: ) _since
the assenbl®d WRVERELORonkYFthREE Ccan bgyerbidded. dnr ReRESEPSHP éeéerUIt

substrate and ura |t rinted circuit, substrates, the

substrat es go@%naFl?nFQrB@ oEﬁgéﬁigﬁ QQC?Bsﬁlpgét 8§§|P§8

orlentatlons gZ%por c§ Egemg Sffbéeglgglgy ang ¢ore pins to

positioning openings formed in the bus bars.



techni que, the binding of wires becomss unnecessal INTHABHNHLIHN
for a portion in which there 25 1is located a rotating®*el é&nmeht %r sa *

heating el ement to whi ch there is a danger of the nutual contact of the
el ement and the wire); and (3) working operations in an

- 19 - assenbling line can be reduced becawgse parts for the assenbled
unit can be standardi zed. Further, in accordance with the nmethod of
produci ng a H&gaAdMZurrent flowing circuit substrate of the present

I nvention, bus bars can be enbedded in a resin-nolded body at a correct
posi tlion because Hhledarssunrents upporing ¢irewttl $wosdrakebyhichting core
pins to positioning openings formed in the bus bars. i

- 20- CLAIQEIprises B yesigavokided dpedy |and iy rlusality¥upStbuse which

conprises a resin-nol ded body and a plurality of bus . _bars made of an
el ectric tondREISMGAR @f AN AR | gondnq hive d87 Rehbh degmbodgedhiRei n

bot h ends of each of the bus_bars are projected fromthe resin-nol ded
body to us@ the resin-molded body wherein both ends of each of the

bus bars are projected “from the resin-molded body to use
them as connecting terminals.
2. The heavy-current flowing circuit substrate
according to Claim 1, wherein the connecting terminals

10 of each of the bus bars are grojected from a surface of
the resin-molded body; a printed circuit is formed in
the surface opposing to the surface where the connecting
terminals of the bus bars are ﬁrojected, and a magnetic
shielding layer is formed between the printed circuit

15 and the bus bars in the resin-molded body.
3. The heavy-current flowing circuit substrate
according to Claim 1, wherein the connecting terminals
of each of the bus bars are projected from a surface of
the resin-molded body; a printed circuit is formed in

20 the same surface where the connecting terminals of the

. bus bars are projected; and the connecting terminals are

connected to the printed circuit.
4. The heavy-current flowing circuit substrate
according to Claim 2, wherein said magnetic shielding

25 layer is a layer composed of material selected from the
group consisting of a metallic powder, a metallic plate,

a metallic net and metallic wires.
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them as connecting term nals, wherein the connecting
"of the bus bars are projected froma surface of the““ mlm Iﬁm Hﬂﬁ
a printed circuit is 10 formed in the surface opposing to tthetsuifate *

where the connecting termnals of the bus bars are projected, and

a magnetic shielding layer is formed between the printed circuit and
the bus bars in the resin-nolded body. ~ 212.- A heavy-current flow ng
circuit substrate which 15 conprises a resin-nolded body and a plurality
of bus bar®- netke dleayy etwerente Ehowingi obraul br sabstrBédded in t he
resi n-nol ded body wherein both ends of each of the bus bars are

proj ect ed fromEFRELERY ntodF N bbdywiterese the rasinagoidsdebpriyghas
termnals, wherein the connecting 20 termi nals of each of the bus bars are
projected frorfaShare Seheqeed ofremethesyronpl aeBsShBByRIachr Anféatcir cuit

S formed jn the sanme surface where the connectin term nal s of

t he bus bars é?%??ﬁt&%%ﬁeﬁpaQﬁnjQrﬁ§Ctang%%ﬁﬁeE?Fﬁ§ %égﬁ1ﬁﬁﬁgear@nc5ﬁnected
to the r|nted 25 circ cur ent flowng circuit
substra?e 5 %m?n% $RPRS a?'?‘f?la g&@%aﬁxgﬁlﬁ ﬁﬁ Gnetic Sﬁl el di ng

-21- | aye osed f{ mat er | ectédt;r m t he

group consistinyg o S¥ qgé%ﬁl? Oﬁﬁﬁ%t%}¥?3 | BpRStra a netallic
et and e 14 dtdsty co Cla4'1mA§], SEPRL S HD LofQOBLE 85N PeBninals

heavy- current
of the bus bars are projected from a surface orxr

different surfaces of the resin-molded body.

10 7. The heavy-current flowing circuit substrate
according to Claim 1, wherein a terminal for a lead wire
is provided in a bus bar at an intermediate portion
between the connecting terminals of the bus bar.

8. The heavy-current flowing cilrcuit substrate

15 according to Claim 1, wherein an end exposed to air of a
bus bar is used as a radiation fin.

9. An assembled unit comprising a heavy-current flowing
circuit substrate and at least one printed circuit
substrate wherein

20 the heavy-current flowing circuit substrate
comprises a resin-molded body and a plurality of bus
bars made of an electric conductive material embedded in
the resin-molded body so that both ends of each of the
bus bars are projected from the resin-molded body to use

25 them as connecting terminals, and

the printed circuit substrate on which a heavy-

current flowing circuit and a minute-current flowing
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5 circuit substrate and at | east one printed circuit rein
“the heavy-current flowng circuit substrate corrprinmmu W ﬂ ned
-

body and a plurality of bus bars nade of an el ectri*c €onHuct

mat eri al enbedded in 10 the resin-nolded body so that both ends of each of
t he bus bars are projected fromthe resin-nol ded body to use t hem
as connecting termnals, and the pri %d.circuit substrate on which a

heavy-current ,flomﬁng circuit and a minute-current flowng circuit are
15 formed, isCtbRnbet@Bet EorRedhedfycenprereds fawtRg heavycrrEGRNtsubst rat e

by connecting a termnal fornmed on the heav§1current fl.owng circuit
with the connBEPVHI clrcyupkspaptrate by coppegiiBdpPefetRif@according to
Claim4, wherein the 20 resin-nolded bod S a shage,seleﬁhed fromthe

oroup o oReTEt AR ot RPATY pPUTEeRF KELORLPS, ChrPBiLaHgLhaLe
prismlike shape, an,L-shape T-shape, and a frame- | i ke shape.
6. The assenb?gﬁh%ﬂF%n%cE%F%%ﬂgltp Claim4, wherein the 25 connecting
rosin-mi ded bocyThE BrEeuFlee e €4 Fear R te: it Runterapel e |
the-resi n- mol ERBORTSARE HaR ERRRe PebrhersSErY Sheer BRIy
connected to Lerm 08 §;05¢th€e1at plate-1ike shape, a rectangular
prism~like shape, an L-shape, a T-shape, and a frame-
like shape.

10 11. The assembled unit accor?ing to Claim 9, wherein the
connecting terminals of the bus bars are projected from
different surfaces of the resin-molded body, a plurality
of printed circuit substrates are attached to the
surfaces of the resin-molded body, and the connecting

16 terminals are electrically connected to terminals of the
printed circuit substrates.

12. A method for producing a heavy-current flowing
circuit substrate which comprises:
perforating in a bus bar made of a metallic strip
20 positioning openings Qith predetermined intervals along
a longitudinal direction of the bus bar; |
placing a plurality of bus bars in metallic dies;
supporting the bus bars by applying from a vertical
direction core pins to the positioning openings;
25 injecting molten resin into the metallic dies to

embed the bus bars excluding their both ends; and

withdrawing the core pins from the dies and opening
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.ﬂientrrgtjaﬂ iguoit e:u?zt{:t(gsom a resin-nol ded product ““I“H"l"‘“ﬁ”ml lmﬁ
ng

according to Claim12, wherein insulati

attached to the positioning openi ngs, and the core pins are applied
fromthe 5 vertical direction to the insulating snaps. 14. A met hod
for producing a heavy-current flow ng - Zircuit substrate which

conpri ses: a plurality of bus bars nade of a netallic
strip in netal Fhe B?E%lllﬁodles tuppbet PR BhEeBiB-BatdeByPapAlgtng core
pins froma vertical direction of the netallic dies;

i nj ecting nol t 23- r'8a¢ e hRed: ASCHEEENG| BOdTea1Rol2, Wherein LREUBALLBErs
excluding their both ends; an dr awi the,core pins fromthe
di es and openiﬁﬁap§5a¥ﬂepﬁ%Yé?V?%Yd?ega¥%e ak® Bﬁg BOFE5FARABEded product .

15. Th t hod d t m 14, wh t
fornedeagethg ?ﬁé%géﬂ%ng?ngag% o?otﬁepp%gegrg apgfﬁga 6rae O;upggrtsthe

bus bars fré”nvegf CgidglrECtl |r€ Ehe insulating snaps.
14. A method for producing a heavy-current flowing
circuit substrate which comprises:
placing a plurality of bus bars made of a metallic
strip in metallic dies;
10 supporting the bus bars oy applying core pins from a
vertical direction of the metallic dies;
injecting molten resin into the metallic dies to
embed the bus bars excluding their both ends; and
withdrawing the core pins'from the dies and opening
15 the metallic dies to take out a resin-molded product.
15. The method according to Claim 14, wherein a recess
portion is formed at the free end of each of the core
pins so as to support the bus bars from their side

direction.



