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1 SPECIFICATION 1. Title of the Invention: A CIRCUT BOAHD&%&@N LB, -AND A
DOUBLE MOUNT CI RCU T BOARD HAVI NG SUCH A CONNECTOR 2. Detailed scription
-of the Invention: [0001] [Field of the Invention] The present invention
relates to a connector fixed to a circuit board, and to a circuit board on
whi ch such a connector is nounted. 2 [0002] [Background Art] A power
supply circuit for a personal conputer supplies various types of power
signals and control signals to othet circuits in a systemin order to
effect a reduction in the consunption of power by the system But since, in
contrast to other systemcircuits, a power supply circuit is conposed of a
nunber of conponents that require relatively |arge
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{6001]

(Field of the Invention]

The present invention relates to a connector fixed to a
circuit board, and to a circuit board on which such a

connector is mounted.



supplies of power, the effect that the electric power carried in the power
supply circuit has on other systemcircuits constitutes a problem To
reduce this effect, and also to | ower manufacturing costs, a structure is
frequently enpl oyed whereby one circuit board that has a power supply
circuit is attached by a connector to another circuit board that has no
power supply circuit. Since the second @ircuit board has no power supply
circuit to supply power to its various resident circuits, these circuits

are driven by power that is received fromthe first board. And as a
result, a connector is required that can not only permt the exchange of
signal s between circuit boards, but can al so 3 facilitate the supply of

power to a circuit board that has no resident power supply circuit. [0003]
Fig. 1 is a perspective view of a conventional connector equipped wth
surface md@802derni nals. Since a power signal nust have a larger current
than an ordinary control signal in order to drive circuits on a circuit
board to \Baehkgbtind Art]

A power supply circuit for a personal computer supplies
various types of power signals and.control signals to other
circuits in a system in order to efféct a reduction"in_the
consumption of power by the system. But since, in.cohfrast
to other system circuits, a power supply circuit is compqsed
of a number of components that require relatively large
suppliés of power, the effect that the electric power
carried in the power supply circuit has on other system
circuits constitutes a problem. To reduce this effect, and
also to lower manufacturing costs, a structure is frequently
employed whereby one circuit board that has a power supply
circuit is attached by a connector to another circuit board
that has no power supply circuit. Since the second circuit
board has no power supply circuit to supply power to its
various resident circuits, these circuits are driven by
power that is received from the first board. And as a
result, a connector is required that can not only permit the

exchange of signals between circuit boards, but can also
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is supplied, in many cases, as is shown in Fig.1l, a plurality of
nmount termnals are provided parallely to supply power. [0004] The
nunber of termi nals provided on a power supply circuit connector for a
conputer tends to increase in accordance with an increase in the

frequency of a CPU. In addition, thg nunber of termnals provided on
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on a circlPt THOARARE] BOYSE FBP&YiYerfs- 19 e Sol ved by the Invention] It is,
therefore, one object of the present invention to provide a connector
whi ch both power and control

[0003]

with

Fig. 1 is a perspective view of a conventional connector

equipped with surface mount terminals. Since a power signal
must have a larger current than an ordinary contrél signal
in order to drive circuits on a circuit board to Whiéﬁ the
current is supplied, in many cases, as is shown in Fig;l,”a
plurality of surface mount terminals are provided parallely

to supply power.

[0004]

The number of terminals provided on a power supply circuit
connector for a personal computer tends to increase in
accordance with an increase in the frequency of a CPU. 1In
addition, the number of terminals provided on a conventional
connector 1is further increased because a plurality of
terminals are allocated for the supply of a power signal.
Therefore, the number of terminals to be mounted on a
circuit board is increased, and the acquisition, at the

design stage of a circuit board, of a required wiring area



signals can be transferred, and for which the nunber of term nals can be
reduced. [0006] It is another object of the present invention to facilitate
the positioning of a connector when it is to be nounted on a circuit board,
and to inprove nechanical strength. [0007] It is an additional object of
the present invention to elimnate the need for conplicated wiring on a
circuit board, particularly in the vﬁcinity of a connector. [0008] [ Sunmary
of the Invention] 5 To achi eve the above objects, according to a first

aspect of ,the present invention, .a circujt board connect nt on a
circuit bddr #%omiitses: 1113 g?ﬁ?& i%f)y veﬁﬁ%a]%ea-%%cn @Eeer ﬁ%‘é §8 3t

respectively provided for connection to a plurali- ty of term nals nounted
on the sufPace€ &R ehe&igquddi PEtd; and at | east one pin through hole
term nal protruding outward froma contact surface between the circuit
board and

(0005]

[Problems to be Solved by the Invention]

It is, therefore, one object of the present invention to
provide a connector with which 5oth power and control
signals can be transferred, and for which the numbér of

terminals can be reduced.

[0006]
It is another object of the present invention to facilitate
the positioning of a connector when it is to be mounted on

a circuit board, and to improve mechanical strength.

[0007]
It is an additional object of the present invention to
eliminate the need for complicated wiring on a circuit

board, particularly in the vicinity of a connector.

(0008]

{Summary of the Invention]



the connector, so as to connect the pin through hole termnal to a power

| ine through on which power is supplied to the circuit board. [0009]
According to a second aspect of the present invention, a double nount
circuit board, including a connector, conpris- es: a plurality of first
termnals, on both surfaces of which are rovided a plurality of Iines,

i ncluding at | east one power |ine through on which power is supplied to the
circuit board and a second termnal, which is connected to at | east one

power |in a h S r | e roug h C of
t he C|rcuﬁp W%%%WEE% Fﬁoﬁﬁg%§3%ﬁ§%%OrQ?%ﬁ#ﬂ%giq- glg%g?%tﬁgg%ggugface
nount ter nals for connection to the fjrst termnals of the C|r$uit

board, CaRF e e dVIHe Pin 3 Hr BEGht hdPRAF S r FPRRECHAY | RYUAL B oPF u-

si on extendlng outward froma surface that contacts the circuit board, and
wher ei n t Re Prruilsi bpagh tdampiisesr ough hblealbewi pdl ufrfidee codwett or i s
so fitted into a through hole in the second termnal of the circuit board
that the terminals respectively provided for connection to a plurali-

ty of terminals mounted on the surface of the circuit board;
and at least one pin through hole terminal protruding
outward from a contact surface between the circuit board and
the connector, so as to connect the pin through'mhole
Eerminal to a power line through on which power ié supplied

to the circuit board.

[0009]

According to a second aspect of the present invention, a
double mount circuit board, including a connector, compris-
es: a plurality of first terminals, on both surfaces of
which are provided a plurality of lines, including at least
one power line through on which power is supplied to the
circuit board, and a second terminal, which is connected to
af least one power line and which has a through hole passing
through both surfaces of the circuit board; wherein the
connector includes a plurality of surface mount ;grminals,

for connection to the first teiminals of the circuit board,



pin through hole termnal is electrically connected to the power |ine on
both surfaces of the circuit board. [0010] [Preferred Enbodinent] Fig. 2 is
a perspective view of a circuit board connector according to one enbodi nent
of the present invention. A plurality of surface nmount termnals 2 and a
pin through hole termnal 3 are formedgon a housing 1. The surface nount
termnals 2 are used for connections wth control signal termnals forned
on the surface of the circuit board, and are forned horizontal to the

bott om surface .of. t he housing 1., The pin,through hol I nal IS _used
for a conféd ﬁﬁ1%ﬁ§§%af%ﬁw&ﬁhI??@P?ﬁ?oh%ﬁemk?ﬁﬁl%83e§a%ghghgp FggrPo t he
circuit board, and protrudes outward fromthe bottom surface of the_ housing
1, i.e., tHensuprherdipgt -oklomadt Snaie @i ceifiadoabBat TIROTHA G 6het he

protrudi ng portion of 7 the pin through hole termnal 3 is greater than
t he t hi ckcinessi tobdared,cianlimh dyesird e whriotrugidrs dfo the atinathedugh0011]

hole terminal of the connector is so fitted into a through
hole in the second terminal of the circuit board that the
pin through hole terminal is electrically connected to the

power line on both surfaces of the circuit board.

[0010]

[Preferred Embodiment]

Fig. 2 is a perspective view of a circuit board connector
according to one embodiment of the present invention. A
plurality of surface mount terminals 2 and a pin through
hole terminal 3 are formed on a housing 1. The surface
mount terminals 2 are used for connections with control
signal terminals formed on the surface of the circuit board,
and are formed horizontal to the bottom surface of the
housing 1. The pin through hole terminal 3 is used for a
connection with a power line through which power is supplied
to the circuit board, and protrudes outward from the bottom
surface of the housing 1, i.e., the surface that contacts

the circuit board. The height of the protruding portion of



Slots 4 and holes 5 are forned in the upper surface of the housing 1, and

protrusio

ns on a connector having an adequate shape can be fitted the

rein.

In the slots 4 are contact portions 6 in a nunber equivalent to the nunber

of surfac
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t hem t oge
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e nmount termnals 2. The power supplied to the pin through
3 is supplied to the connector through the holes 5. [0012]
3(b) are a perspective view ahd a side view of the state whe

onnect ors are fitted to the housing 1. In this enbodi nent,
rs_are nount ed_o ircuit b ard and, by connec
EREr 3R SHERUATL IS kOnhBERrBRY & d GHeat Wervhah RS EhTehr

I f one connector is forned on a flexible cable, the circuit

hol e
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re a
a pair
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board

and the fnegRsbpé &hls €izamide haidctedvhbgt heris togbpoatspched: 4 is a
schematic diagramillustrating the state where one of the above circuit

board con

nectors is nmounted on a

{0011}

Slots 4 and holes 5 are formed in the upper surface of the
housing 1, and protrusions on a connector having an adequate
shape can be fitted therein. 1In the slots 4 are contact
portions 6 in a number equivalent to the number of sﬁgface
mount terminals 2. The power supplied to the pin thfough
hole terminals 3 1is supplied to the connector through the

holes 5.

[0012]

Figs. 3(a) and 3(b) are a perspective view and a side view
of the state where a pair of connectors are fitted to the
housing 1. In this embodiment, a pair of connectors are
separately mounted on circuit boards, and by connecting them
together an electrical connection is effected between the
circuit boards. If one connector is formed on a flexible
cable, the circuit boara and the flexible cable can be

connected together.



doubl e nount circuit board. Fig. 4(a) is a top perspective view of the

“installation state, and Fig. 4(b) is a bottom perspective view. A power
| ine, through which power for driving a circuit is supplied, and multiple
control signal lines, for controlling cirﬁyits, are arranged on both
surfaces of a double nount circuit board 11. Wile nmultiple lines are

arranged on the actual circuit board, the power line and the control signal
| ines are not shown so as to avoid conplicating the draw ngs. Aplurality
of plane t%rgi als 14 are forned on a surface 1lla of the circuit board 11
to which &% drdector 12 is attached, and are to be electrically connected
to a plurality of surface nmount termnals 2 on the connector 12. The plane
t er m nal s Fi4 .arde icormeschenabicofdtrdrasi gnlalusiratsing 0due] s'seke pohere
termnals 13 having through holes are forned on the circuit board 11. The
power ter ngalst 1ghar ebexposdd cli tsubshadt tahhgctbessdee mpasidtddnsnoa an
obverse surface 1lla 9 and a reverse surface 11b, and are connected to
pover ling3uble mount circuit board. Fig. 4(a) is a top perspective
view of the installation state, and Fig. 4(b) is a bottom
perspective view. A power line, fhrough which power for-
driving a circuit is supplied, and multiple control signal
lines, for controlling circuits, are arranged on both
surfaces of a double mount circuit board 11. While multiple
lines are arranged on the actual circuit board, the power
line and the control signal lines are not shown so as to
avoid complicating the drawings. A plurality of plane
terminals 14 are formed on a surface 1lla of the circuit
board 11 to which a connector 12 is attached, and are to be
electrically connected to a plurality of surface mount

terminals 2 on the connector 12. The plane terminals 14 are

connected to control signal lines.

[0014]
Six power terminals 13 heving through holes are formed on
the circuit board 11. The power terminals 13 are exposed at

substantially the same positions on an obverse surface lla



that lie on the individual surfaces. Wen the pin through hole termnals 3
of the connector 12 are fitted into the through holes, the power termnals
13 on both surfaces of the circuit board 11 are connected together
electrically. If one power source is applied to each pin through hole
termnal 3, the connector can send si power signals to another circuit
board. [0015] As is described above, a surface nmount termnal is enployed
for normal signal transm ssion, and a power termnal is enployed as a pin
through hole termnal, so tgat agﬁ uat e space can be obtai ned on_the
reverse sthcd BFVEHRe cBRRERCCt O Or e PRI $& St GOPRE CLEGUItPeBONETEL TGS pi n
through hole termnals. Furthernore, since the dianeter of each required
pi n t hr ougthdiol ki¢eoni bk dadibuidvede $wr fecenoughihen shppbynathaoggh
current, unlike in the conventional case, a plurali- ty of parallel plane

surface nuie t eerhRabg sneedofotthke cmpheyestf op e stippied oinpeWehe
Thus, in contrast to the conventional technique, the nunber of termnals

can be reduced, ANfoRe8aVIcIES AL EPAEEfTNARS 1SR d 7Bl Lhffaces of

the circuit board 11 are connected together electrically.
If one power source is applied to each pin through hole
terminal 3, the connector can send six power signals to

another circuit board.

[0015]}]

As is described above, a surface mount terminal is émployed
for normal signal transmission, and a power terminal is
employed as a pin through hole terminal, so that adequate
space can be obtained on the reverse surface of the connec-
tor relative to the required number of pin through hole
terminals. Furthermore, since the diameter of each required
pin through hole terminal can be made large enough to supply
a large current, unlike in the conventional case; a plurali-
ty of parallel plane surface mount terminals need not be
employed for the supply of power. Thus, in contrast to the
conventional technique, the number of terminals can be

reduced, and a savings in space can be realized at the



10 desi gn stage. In addition, a conplicated arrangenent of |lines on a
circuit board, particularly in the vicinity of the connector, can be
avoi ded. [0016] Since currently a technique using infrared refl ow has been
established for soldering pin through hole term nals, the sane processing
can be perforned as is perfornmed for syrface nount termnals. As a
result, productivity can be in- creased. [0017] Furthernore, since pin
through hole termnals are placed at four corners and pass through holes in
a circuit board, they can be enmployed as a reference for positioning the
conpo- neA§iER HAHT ace FounddibhABet 6r FROPhiCALSFaAr FNGSRENt, Of
addition, since the pin through hole termnals are sol dered through the
circuit bbands smper i ©of roethabocald,stpangtdulsr by ovndétier etiatiniet ¢ oo f
insertion and renoval. [0018] [Advantages of the Invention]

the connector, can be avoided.

[0016]

Since currently a technique using-infrared reflow has been
established for soldering pin through hole terminals( the
same processing can be performed as is performed for sﬁpface'
mount terminals. As a result, productivity can b.e. in-

creased.

[0017]

Furthermore, since pin through hole terminals are placed at
four corners and pass through holes in a circuit board, they
can be employed as a reference for positioning the compo-
nents of a surface mount connector having a small pitch. 1In
addition, since the pin through hole terminals are soldered
through the circuit board, superior mechanical Strength is

provided relative to insertion and removal.

[0018]

[Advantages of the Invention]



As is described above, according to the present invention, it is possible
to provide a circuit board connector for which the nunber of termnals is
reduced and the positioning of a connector on a circuit board is
facilitated, and that when nounted possesses superior mechani cal strength.
3. Brief Description of the Draw ngs: . 1 is a perspective view of a
conventional connector having a surface unt termnal. Fig. 2is a
perspective view of a circuit board connector according to the present

i nvention rspective V|e and_a side _view f t he state mhere
2 bart orRSonedbsrE ekl A eatcEpEi G, 58, thEnaheRtn Yy et Biow

the state where the circuit board connector of the present invention |s
nmount ed ohtbdtsh Bagsikbés dio apgeubHe mdult relituitodsshr gonnecord foms:
Claiml Acircuit board connector nounted on a circuit board com prising:
a plural iwhioh shefmeebsbusf terminalls Lespestcadlandrine gribitioning

of a connector on a circuit board is facilitated, and that

when mounted possesses superior mechanical strength.

3. Brief Description of the Drawings:

Fig. 1 is a perspective view of a conventional cbnﬂector
having a surface mount terminal.

Fig. 2 is a perspective view of a circuit board connector
according to the present invention.

Fig. 3 is a perspective view and a side view of the state
where a pair of connectors are inserted.

Fig. 4 is a schematic diagram showing the state where the
circuit board connector of the present invention is mounted

on both surfaces of a double mount circuit board.



for connection to a plurality of term nals nounted on the surface of said
circuit board; and at |east one pin through hole term nal protruding
outward froma contact surface between said circuit board and said
connector, so as to connect said pin through hole termnal to a power line
t hrough on which power is supplied to said circuit board. Claim2 A double

nmount Ccir ¢yl i di ng a connegpor, com prising: a plurality of
first ter%".@ﬂ ﬂ Iﬂ“iﬁ murfaces of whi ch 13 are provided a plurality
of |ines, "EACK W cls st one power line through on which power is

supplied to said circuit board, and a second term nal, which is connected
to at | east one power line and which has a through hol e passing through
both surfaces of said circuit board; wherein said connector includes a
plurality of surface nmount term nals, for connection to said first

term nal s o Sardms:

Claim 1

A circuit board connector mounted on a circuit board com-
prising:

a plurality of surface mount terminals respectively provided
for connection to a plurality of terminals mounted on the
surface of said circuit board; and

at least one pin through hole terminal protruding outward
from a contact surface between said circuit board and said
connector, so as to connect said pin through hole terminal
to a power line through on which power is supplied to said

circuit board.

Claim 2
A double mount circuit board, including a connector, com-
prising:

a plurality of first terminals, on both surfaces of which



circuit board, and at |east one pin through hole termnal having a

protrusion extending outward froma surface that contacts said circuit

boar d,

and wherein said protrusion of said pin through hole term nal

of

sai d connect or fl j ot 0 a through hole in said second term nal
said circuit bH@IﬂﬁHlﬂilHEﬂﬁ”ﬂln t hrough hole termnal is electrically
+d P

connected to sa

OWET n bot h surflaces of said circuit board.

are provided a plurality of lines, including at least one

power line through on which power is supplied to said

circuit board, and

a second terminal, which is connected to at least one power

line and which has a through hole passing through both

surfaces of said circuit board;

wherein said connector includes a plurality of surface mount

terminals, for connection to said first terminals of said

circuit board, and at least one pin through hole terminal

having a protrusion extending outward from a surface that

contacts said circuit board, and wherein said protrusion of

said pin through hole terminal of said connector is so

fitted into a through hole in said second terminal of said

circuit board that said pin through hole terminal

is

electrically connected to said power line on both surfaces

of said circuit board.

of



