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I J1 TLE OF THE | NVENTI ON El ectroni c conponents to be ognte on
‘a circuit board and nethod of manufacturing the sane TECHNI CAL R IELDPYE
THE | NVENTI ON The present invention relates to electronic

conponents to be nounted on a circuit 1board by soldering for use in
various electronic appliances, and a nmethod of manufacturing the sane.
BACKGROUND OF THE | NVENTI ON Hitherto, when an el ectronic
conponent, which is conposed by form ng an external connection term nal of
an insul ated cd4ELEAOF T INMENGION] fixed contact or the like by a single
metal plate and fitting to the insulated case by insert formng or simlar
met hod, is connect edElectaopi¢ repaporiesas dio henetualtehoopa neitrgri bilbohad iang

method of manufacturing the same

TECHNICAL FIELD OF THE INVENTION
The present invention relates to electronic components to
be mounted on a circuit board by soldering for use in various

electronic appliances, and a method of manufacturing the sanme.

BACKGROUND OF THE INVENTION
Hitherto, when an eléctronic coﬁponent. which is composed
by forming an external connection terminal of an insulated case and
an internal fixed contact or the like by a single metal plate and
) fitting to the insulated case by insert forming or similar method,
is connected %o a printed board, a metal hoop material haviag -
the surface treated preliminarily by plating is used as the
métal plate; and such metal hoop material is a surface treated
material low in contact resistance in order to stabilize contact
with thé internal fixed contact or the like. =
This conventional eléctronic component technrology is
explained herein in ah example of push switch. Fig. 9 is a
sectional view showing an example of a conventional push switch.
Fig. 10 is.a perspective view of a metal hoop material used in the
conventional push switch, Fig. 11 is a perspective view of metal

terminal and insulated case used in the conventional push switch.



the surface treated prelimnarily by plating is used as the netal plate,
and such netal hoop material is a surface treated material |owin contact
resistance in order to stabilize contact with the internal fixed contact
or the like. Thi s conventionaly el ectroni ¢ conponent technology is
expl ai ned herein in an exanple of push switch. Fig. 9 is a sectional view
showi ng an exanple of a conventional push switch. Fig. 10 is a perspective
view of a netal hoop naterial used in the conventional push switch. Fig.

- 11 is a perspecid ¥@gVigWipfthdEbltont &F HaNddsudBtled RIbe at @dd€DFCiMEAMLinE t he
conventional push swtch. 2 In Fig.

9, in the bottofasah, aihtie@ssll duesideasrxeli GBMMAceE INSBB adrenfixeadess b, firdegr al
outside fixed contacts 3A, 3B are fixed to a first connection termnal 2,
and an integr al cdindet foof L&At n@0Nd,26hd at Pnfegral middle fixed contact 5 to a
second connection terminal 4, by insert forming. A dome-shaped
movable contact 6 of inverting action type made of elastic metal
plate is put on the outside fixed contacts 3A, 3B. Thus, the switch
contact is composed. On thjs switch contact, a pushbutton 7 made of
rigid material is mounted so as to be movable vertically. In this
constitution, by pressing the pushbutton 7, the movable contact 6 is
inverted, and a short circuit is formed beﬁween the outside fixed
contacts 3A, 3B and middle fixed contact 5, that is, between the
first connection terminal 2 and the second one 4. In tﬁis manner,
the push switch is constiiuted.
In this push switch, the insulated case 1 having the
integral first connection terminal 2 connected to the outside fixed
_contacts 3A, 3B and the integral second connection terminal 4
connected to the niddle fixed contact 5 is fabricated in the follow-
ing manner. That is, as shown in Fig. 10, a metal hoqp material of
which surface is treated by plating is processed by trimming, and is
consecutively processed into the shape of the fixed contacts 3A, 58,
5, first connection terminal 2, and second connection terminal 4,
and a contact hoop 8 is fabricated. Then, the contact hoop 8 is
insert formed, and the insulated case 1 is made. Later, as shown in

Fig. 11, the insert formed body is separated at the connection part

of the first connection terminal 2 and second connection terminal 4,



-

sécond, connection termnal 4, by insert formng. A done-shaped novable
contact 6 of inverting action type nade of elastic netal plate is put on
the outside fixed contacts 3A, 3B. Thus, the switch contact is conposed.
Oi this switch contact, a pushbutton 7 gade of rigid material is nounted
so as to be novable vertically. In this <constitution, by pressing the
pushbutton 7, the novable contact 6 is inverted, and a short circuit is
fornmed between the outside fixed contacts 3A, 3B and middle fixed contact

5, that is, betvmes dvikey frisu$iredoBHRC], Odndt @5 rHendl and pRecdshied secandicobe 4.
In this manner, the push switch is constituted. In this push

switch, the inswghat pdsedssared bR\al peidthe bdariegral first connection term na
2 connected to the outside fixed contacts 3A, 3B and the integral second

connection termnal 4 Gedsraeci £dst thed Beridcddp Eatfinyerte@@idCh SthieSnetal
fabricated in the follow ing manner. That is, as shown in Fig. 10, a

metal hoop mat emodp w¥fteridl,Chn HHEEACR & SaBilead AebdonRbat idTgthé Mregessed by
trimmng, and is consecutively processed into the shape of the fixed

contacts 3A, 3Bconbactsi 85 380NELGEIAR T Edd Badtadr BN theRRNEoFANIBEEInt b,
termnal 4, and a contact hoop 8 is fabricated. Then, the contact hoop 8
'S ' 6, silver plating is applied to both face and back surfaces of
the metal hoop material preliminarily in the staté-of netal hoop
material before trimming process into the shape of fixed contacts
and connection terminals.

However, in the push switch having such silver plated
connection termin;ls. when this push switch is stored for a long
period at high temperature, if the ambient condition is likely to
prpmoté sulfurization phénomenon until soldering comnection after
mounting the push switch on the printed board, the silver plated on
both surfaces of the connection terminals is transformed into silver
sulfide, and solder wettability to the con;ection terminals is
impaired, and, as a result, when soldering the prianted board and
connection terminals, a sufficient solder bridge may not be formed
between the soldering land of the ﬁrinted board and the connection
terminalé.

The invention is intended to solve such problem of the prior
art, and it is an object thereof to present electronic components

to be mounted on a printed board maintaining the conventional

reliability of contact and having an excellent solderability.



i isert forned, and the insulated case 1 is nmade. Later, as shown in Fig.
11, the insert forned body is separated at the connection part of the
first connection termnal 2 and second connection term nal 4,

3" into every insulated case 1, and ig bent and processed so as to be
easily soldered to a printed board Generally, as the surface
plating treatnent of the netal hoop nmaterial, in order to stabilize the

contact of the fixed contacts 3A, 3B and mddle fixed contact 5 with the
novabl e cont actgyufiarPidrVese AN®ENTI@Ni S applied to both face and back
surfaces of the nmetal hoop material prelimnarily in the state of metal

hoop material before fr hafee OB 1, Nk (R8RS RV iddsxaf £1eRE AT
and connection term nals. However, in the push swi tch havi ng such

|3'0|n\éer pl at ed &%G@&Iﬂ e L hbidRUSon %%@réhthmh &lpk €4l nigS adteQer ifcor @
insulated case, a functional part contained in the electric
insulated case, and an external connection terminal electrically
conducting with the functional part and projecting from the electric
insulated case, The functional part includes a first electric
contact part. The first electric contact part and the external part
are composed of a mutually inteérally formed metal plate. The metal
plate has a first surface and a second surface positioned at the
back side of the first surface. The first surface of the first
electric contact part includes a first conductive layer having a low
contact resistance capabié of conducting electrically by confact.
The second surface of the external connection terminal has a second
condupcive layer capable of being soldered. The second surface of
the external connection terminal including the second conductive
| layer can be soldered to the circuit board.

Preferably, the first electric contact part and the external
connection terminal are fofmed of the metal plate having the
first conductive layer on the first surface and having the second
conducﬁive layer an the second surface, the first electric contact
part includes the first surface héving the first conductive layer
and the second surface having the second conductive layer, and the
extérnal connection terminal includes the first surface haviné'the

first conductive layer and the second surface having the second
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periogd at high tenperature, if the anbient conditionis likely to pronote
sul furization phenonenon until sol dering connection after nounting the
push switch on the printed board, the silver plated on both surfaces of
the connection termnals is transformed&g into silver sulfide, and sol der
wettability to the connection termnals is inpaired, and, as a result,
when sol dering the printed board and connection termnals, a sufficient

sol der bridge nay not be formed between the soldering |and of the printed
board and the cspnaeetivenlages; m nal s. The invention is intended to
sol ve such problemof the prior art, and it is an object thereof to
present el ectronic corrpeféribty, (thebex t¥Rnal @dndértdoprieraesh bpasikarai i ai ni ng

the conventional reliability of contact and having an excel |l ent

sol derability. downward direction of the electric insulated case, and the externai4-
connection terminal can be inserted into a hole formed in the
circuit board.

Preferably, the function part has a second electric contact
part capable of contacting with the first electric contact part; the
first conductive layer of the first surface of the first electric
contact part is exposed ip the electric insulated case, and the
first contact part.electrically conducts with the second contact
part when the first surface of the electric cont;cting part contacts
with the second electric contact part.

In this constituiion, the reliability of electric contact of
the first electric contact part is excellent, and at the same time
it also brings about an effect of connection of external connection
terminal to the circuit board securely by soldering.

In the constitution, preferably, the first conductive léyer
is a layer containing at least one of a silver and a gilver-allay,
and the second conductive layer is a layer containing at least one
of solder and tin,

In the constitution, when the electronic component having
contact parts and connection terminals is put in high temperature
environments or in the atmosphere likely to promote sulfurization

phenomenon, the contact parts maintain an excellent coatact

resistance value, and at the same time it brings about an effect



SUMVARY OF THE | NVENTI ON I n accordance with the invention,
there is provided an el ectronic conponent to be nmounted on a circuit
board, conprising: 5 -an electric insulated case, a
flunctional part contained in said elec®6ric insulated case, and

an external connection termnal electrically conducting with said
functional part and projecting fromsaid electric insulated case,
wherein said functional part includes a first electric contact
part, which isoexpasefting dateribPasiloacsdr iselddcweatstd lcas@hen soldering thali d
first electric contact part and said external part are conposed of a

mut ual | y | Rbegpaliby dednnmdspetal plate, said netal plate has
a first surface and a second surface positioned at the back said of

said first surface, 1%n the comtfitisilonsusfedefalilly,Seticdséédndt cad et ive 1apad act
part includes a first conductive |ayer having a | ow contact resistance
capabl e of conadfictiengxedmalréanakbyiday téaithaltis soldered to aasslkiednsk 1dnd ace
of said external -connection terminal includes a second conductive | ayer
whi ch has bett @hesalhdestdairhat \eohhedrisai cbrniifisl i60Mdualiade ih apter sardbrii fg
formed froma different material fromsaid first conductive |layer, and
20 sai d anedentled Whf olge c@fcFiai Bospd, er nal connection tern na

i ncl udi ng said second conductive layer is nore strongly sol dered than
said first surface, tpr&firdbDy, GhiélexB0Afdl. conrection terminBleh£Y Rk Vsechhe®
first electric contact part and the external connection termnal are
formed of the nmetfdcepiddiRdiayivhg §4@nlli écilduPINAUEEJetEaRBYEFs PR ukNged | I St
surface and having the 25 second conductive |ayer on the second surface,
the first el ectihtludi@pt &t Pt cobidilcddes 1aber f iahStwhen SHY bRESaRAVINGIREE
first conductive |ayer and the second surface having the second conductive
| ayer, and the jexiftadledCqaangaleraimdiCt PiNiak KdC HelaRgt & oflHéSingSUdddace
having the first . conductive layer and the second surface having the

second formed on the circuit board, the external terminal has a folded
shape so as to be installed, with the first surface having the first
conductive layer in a stéfe capable of contacting with the edge of
the terminal fitting hole, and with the second surface having the
second conductive layer in a state having a clearance from the edge.

Preferably, the soldering land is formed at the back side.of
the surrounding of the terminal fitting hole of the circuit board,
the first surface of the external connection termiﬁallcontacts with
the so;dering land, and the soldering land and the second surface
can be soldered by covering the clearance.

The constitution brings about an effect of bridging the gap
between the external connection terminal and terminal fitting hole
securely with solder,

In the constitution, preferably, the external connection

terminal has the second surface including the second conductive



> ¢onductive |ayer. ' Preferably, the external connection

ferm nal projects in a downward direction of the electric insulated case,
and the external connection term nal can be inserted into a hole forned in
the circuit board.. Preferablyz the function part has a second

el ectric contact part capable of contacting with the first electric
contact part, the first conductive |layer of the first surface of the first
el ectric contact part is exposed in the electric insulated case, and the

first contact pgsferchREtirirsalsluyfs@ndneluding tohet hirsiceamideennt defer,pelid when
the first surface of the electric contacting part contacts wth the second

el ectric contackxfankl connection idrnihdIS foPRstal 16§ iIfOR, ndun®idebohatlig i deuat
el ectric contact of the first electric contact part is excellent, and at

the same tine pladl,SendthB0Regahil g6t Qbhest a0f [agRNGRL boriekl&%her nal

connection termnal to the circuit board securely by sol dering.

In the constitupdBixonPriRfigk HokesdddCif id StacOBEUMItuMELY AYRHing the
conductive layer of the second surface and the first conductive
layer of the first surface.

Preferably, the leg is formed by rolling the metal plate
including the second conductive layer of the second surface and the
first conductive layer of the first surface, from both the first
surface and the second surface,

The constitution brings about an effect of bridging the gap
between the external connection terminal and terﬁinal fitting hole
securely with solder.

The circuit board mounting the electronic component of the
invention is composed of the electronic component of the inveq;ion,
and the circuit board having a soldering land, and the second
conductive layer of the second surface of the external terminal is
joined to the soldering “land.

| In this constitution, the reliability of electric comtact of
the first electric contact part is excellent, and at the same time
it also brings about an effect of connection of external conmnection
terminal to the circuit board securely by soldering. It also brings
about an effect of bridging the gap between the external connection

terminal and terminal fftting hole securely with solder,

The invention further provides a method of manufacturing an



is a layer containing at |east one of a silver and a silver-alloy, and the
Second conductive layer is a layer containing at |east one of solder and
tin. In the constitution, when the el ectronic conponent having
contact parts and connection termnalsgs put in high tenperature
environments or in the atnosphere |ikely to pronote sul furization
phenonmenon, the contact parts maintain an excellent contact resistance
value, and at the sanme tinme it brings about an effect '

6 of pr eve“témcﬁ@rh%r bmp%wn t%f béq,lodﬁfed/veht@kehkedm vb&d sohgieeld g bhe
connection term nal s. In the constitution, preferably, the second

conductive layegecRfid Neserdtel n@JseCOA"%QEtﬁﬁlal eﬂ'imt;n@&n tagnédlidetirdel e dic

sol dering land when the external connection ternminal is installed in the

sol dering | and;fQfges @Bsd N8n&idnCUkieN@@r banection terminal electrically
conducting with the functional part and projecting from the electric
insulated case. The method is comprising (1).a step of installing a
first conductive layer having a low contact resistance so as to
conduct electrically by contact, on a first surface of a metal plate,
(2) a.step of installing a solderable second conductive layer, on ;
second surface positioned at the back side of the first surface of
the metél plate, and (3) a step of forming a first electric contact
part and external connection terminal comsecutive to the first
electric contact part, by processing the metal plate.

in the éonstitutiﬁn, preferably, the first electric'contacg

part includes the first surface having the first conductive layer
and the second surface having thg second conductive.}ayer, the
external connection terminal includes the first surface having the
first conductive layer and the second surface having the second
conductive layer, the external connection terminal caq.be soldered
to a soldering land formed on the circuit board, the functional part
ﬁas a second electric contact part capable of contacting with the.
first electric contact part, the first conductive layer of the
first surface of the first eleétric contact part is exposed in
the electric insulated case, and the first electric contact part
conducts electrically to the second electric contact part when the

first surface of the first electric contact part contacts with the

__________________'.__-—-————-———‘——‘—
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Preferably, the external connection term nal has the second surface

I ncl udi ng the second conductive layer and first surface including the

first conductive |ayer, and when the external termnal is installed in a
térmnal fitting hole having a soldering land formed on the circuit board,
the external termnal has a folded shape so as to be installed, with the
first surface having the first conductive layer in a state capabl e of
contacting with the edge of the termnal fitting hole, and with the second,

surface having gggmdsgﬁgnqlgngUggdyg {ayer in a state having a clearance
fromthe edge. Preferably, ﬁe soldering land is forned at the

back side of the surrgupding yOf (i@t Tohdlcelive tiapgr NQl § piyebhe circuit
board, the first surface of the external connection termnal contacts with

the sol dering | abaid bl Lhe1sQkdsdd 8e Jéafﬂv@ﬁqnahaesw@andlwface can be

sol dered by covering the clearance. he constitution brings about
an effect of brw«glﬂne m%ng%ndb@él%emenel@&t e csmﬂﬂm QR i&M o and
termnal fitting hole securely wth sol der. In the constitution,

preferably, the,extqubalapgopection termnal has the second surface
i ncl udi-ng the second conducti ve

Preferably, the method further comprises (4) a step of fold-
ing the external connection terminal into a specified shape, wherein
the specified folded shape of the external cdnnecﬁion terminal is
such that, when the external terminal is installed in a termimal
fitting hole having a sgldering land formed on the circuit board,
it is installed therein, with the first surface having the first
conductive layer in a state capable of contacting with the edge of
the terminal fitting holé} and with the second surface.having the
second conductive layer in a state having a clearance from the edge.

Preferably, the method further comprises (4) a step of
forming a leg in a shape having at least one section of circle
and polygon, in the vicinity of the leading end of the external
connection terminal, wherein the leg is processed in a state so that
the first conductive layer of the first surface and the conductive
layer of the second surface of the external connection terminal mhy
be coupled to each other.

More preferably, the.leg is faormed by rolling the metai
plate including the second conductive layer of the second surface
and the first conductive layer of the first surface, from both the

first surface and the second surface.



e Jlayer and first surface including the first conductive |ayer, the
external connection termnal forns a leg for nounting on the circuit

board, and the |l eg has a section of at |east one of circle and polygon,
bbei ng processed in a state of nutuallydinking the conductive |ayer of the
second surface and the first conductive |ayer of the first surface.
Preferably, the leg is fornmed by rolling the netal plate including the
second conductive |ayer of the second surface and the first conductive

layer of the first sunhagfs hdraTedairink e thbd Stin iy kase oEneodnee saceond
surf ace. The constitution brings about an effect of bridging the

gap between thelextiakgnaf teeONdIRGhE By F et ingadn ANGasiagnhétdler| | fdeld gy Hake
securely with sol der
an assembly line, and inserting the leg of an external connection
terminal into a terminal fitting hole in the circuit board by using
an automatic mounting machine, the gap between the external connec-
tion terminal and terminal fitting hole can be securely bridged by
solder, In addition, the conventional die and assembling equipment

can be used, which brings about an industrial merit of manufacturing

at low cost,

BRIEF DESCRIPTfON OF THE DRAWINGS

Fig. 1 is a sectional view of a push switch showing an
exanple of an electronic'éompoﬁent to be mounted on a printed board
according to a first embodiment of the invention.

' Fig. 2 is a front view including a partial section for
‘explaining the mounted state of the push switch shown in Fig. 1 on a
printed board.

Fig. 3 is a front view including a partial seq;ion for
explaining the soldered state of the push switch mounted on the
printed board shown in Fig. 2.

Fig. 4 is a perspective view of an electronic component to
be mounted on a printed boafd according to other embodiment of the
invention,

Fig. 5 is a perspective view of a push switch showing an

example of an electronic component to be mounted on a printed board



fhe gircuit board nounting the el ectronic conponent of the inventionis
conposed of the electronic conponent of the invention, and the circuit
board having a soldering | and, and the second conductive |ayer of the
second surface of the external terminalfis joined to the soldering |Iand.
In this constitution, the reliability of electric contact of the first
electric contact part is excellent, and at the sane tinme it also brings
about an effect of connection of external connection termnal to the

circuit board spedr®ing by sS8be&id Bbodlihedd $¢ PHd NGPentabput an effect of
bridgi ng the gap between the external connection termnal and term nal

fitting hole securely gl s $9! 4lQ@kctional view F&€ exPVEMLih@NhleUp FdrREs PigOVi des
a nmet hod of manufacturing an

-8 - el eGlegtbd @ndOpRREeHIngt OtHR BPUAIEAf Xfhidg WIT €M tiebPPBTad, 1621 d

el ectroni c conponent being conposed of an electric insulated case, a

functional partpoeendriines platéadiodndfe@hressenBfdll 80 of the push switch
shown in Fig. 5.

Fig. 7 is a front view for explaining the insertion state of
the push switch shown in Fig. 5 into the fitting hole in the printed
board.

Fig. 8 (a) is a partial sectional front view showing the
mounted state of the push switch shown in Fig. 5 on the printed
board, and (b) is its bottom view.

Fig. 9 is a sectional view of a conventional push switch,

Fig. 10 is a per;éective view of a metal hoop material
procéssed by plating and trimming used in the conventional push
switch shown in Fig. 9.

Fig. 11 is 5 perspective vieﬁ of an.insulaged case proces;ed
by folding the connection terminal composed in the conventional push

switch in Fig, 8.

Reference Numerals

g, 31 Insﬁlated cases

10, 27, 32 First connection terminals

12, 28, 33 Second connection terminals

104, 11C, 11D, 124, 134, 32B, 33B Silver plated surfaces

108, L1E, 11F, 12B, 138, 32C, 33C Solder or tin plated surfaces



case, ,and an external connection termnal electrically conducting with-said
functional part and projecting fromsaid electric insulated case, 5
said nethod conprising the steps of: (D) installing a first
conductive | ayer having a | ow contact rqesistance so as to conduct
electrically by contact, on a first surface of a netal plate,

(2) installing a sol derable second conductive |ayer, which has better

sol derability than said first conductive layer and is forned froma
different materijgat, tiRan caltde{ingSbuth@ds W pstdsve | ayer on a second surface
positioned at a back side of said first surface of said netal plate,
(3) " forming aibbs el BGHEE GuGOMaACK fiRlat cbddtaked er nal connection

t erm nal consecutive to said first electric contact part, by processing
said netal platgiapands outside fixéd')contddtsi Ng said first electric contact
~part in an exposed state in said electric insulated 15 case.

In the constituybon, paeddeabired tdaktrst electric contact part includes
the first surface - having the first conductive |ayer and the second
surface having tihe secpsehbaensdaghtyve | ayer, t he external connection
termnal includes the first surface having the first conductive |ayer and
20 the second sysf agae bagtivagtddye second conductive | ayer, the external
connection term nal can be soldered to a soldering |and fornmed on the
circuit board, tipe dauneiifangkotrakiodyds a second el ectric contact part
capabl e of contacting with the first electric contact part, the first
conductive | ayen79fsd hgeddnashrsxtubfs® of the first electric contact part is
exposed in the electric i nsul ated case, and the first electric contact
part conducts elijg¢tds cabintelionddr@ssecond el ectric 25 contact part when the
first surface of the first electric contact part contacts with the

9 second el eqlligp CONEAC e PRAiMbI fitting holB¥ eferably, the first
conductlve | ayer I's a | ayer

20, 37 Second terminal fitting holes

21, 42 First soldering lands

22, 43 Second soldering lands

23 Edge of first terminal fitting hole
24 fdge of second terminal fitting hole
25, 44 First solder bridges

26, 45 Second solder bridges

324 ' First terminal leg

334 Second terminal leg

38, 40 Forming dies

39 " Hexagonal section

41 Circular section

DESCRIPTION OF THE PREFERRED EMBODIMENTS

The electronic component to be mounted on a circuit board



containing at |east one of a silver and a silver-alloy, and the second
conductive layer is a layer containing at 1east one of solder and tin.
Preferably, the nmethod further conprises (4) a step of fold- ing the
external connection termnal into a speggfied shape, wherein the specified
fol ded shape of the external connection termnal is such that, when the
external termnal is installed in a termnal fitting hole having a
soldering land formed on the circuit board, it is installed therein, with
the first surfacechadinggte hdefpreferragiondbmtimeetd afethe hnwenstiat eareapabl e of
contacting with the edge of the termnal fitting hole, and with the second
surface having tdescrsedobel cwonckiatinve thayrerexanple of atvehhenditol, dycketarance
fromthe edge. Preferably, the nmethod further conprises (4) a step
of formng a | ey Fiv.alsheppaghdiigngs.at | east one section of circle and
polygon, in the vicinity of the |leading end of the external connection
term nal, wherein the [Eefodimept dcessed in a state so that the first
conductive layer of the first surface and the conductive |ayer of the
second surface of the &igerinas £avbeidhadNviledr Slidudhg Ny chd i oudlordoft @ €ach
ot her. .

push switch according to a first embodiment of the iavention.

In Fig. 1, in the bottom of an insulated case 9 of insulating resin

box, integrally formed outside fixed contacts 114, 11B are fixed to

a first connection terminal 10, and an integrally formed middle

fixed contact 13 to a second coanection ierminal 12, by insert

fdrmins. A dome-shaped-movable contact 14 of inverting action type

made of elastic metal plate is put on the outside fixed contacts 114,

11B. Thus, the switch contact is composed. -On this switch contact,

a pushbutton 15 made of rigid material is mounted so as to be

movable vertically. By pressing the pushbutton 15, the movable

-contact 14 is inverted, and a short circuit is formed between the

outside fixed contacts 114, 11B and middle fixed contact 13, that is,

between the first connection terminal 10 and the second connpection

‘terminal 12. The shape of the parts for composing this push switch

is same as in the prior art, and therefore the same dies and

assembling facilities as in.the prior art may be employed for

composing the constituent parts.

Only the difference in constitution of the embodiment

from.the prior art is described below. In the push switch of the

embodiment, silver or silver-alloy plating of low contact



Nore preferably, the leg is fornmed by rolling the netal plate including

t he second conductive | ayer of the second surface and the first conductive
| ayer of the first surface, fromboth the first surface and the second
surf ace. _ 14 10 In this

manuf acturing nethod, in the case of connection by soldering after folding
by fitting on a taping nenber, feeding into an assenbly |line, and
inserting the leg of an external connection termnal into a term nal

fitting hole inekieudickCid appPPiR¥do)thdSEi¥T acdd RUESTERLE CsWFPEEY isR@edTRED] NeE,
‘the gap between the external connec- tion terminal and termnal fitting

hol e can be seqypedp ks dediius csPlades - 114) ool bt hirraessaasi mabs di e
and assenbling equi pnent can be used, which brings about an industri al
merit of manuf aghyrd WGxeéﬂcOHQWEﬂ3@§I-and first connection terminal side 10A and
| second connection terminal side 12A on the same side as the contact
surface side, Solder or tin plating of high solderability is
applied on the surfaces of the opposite side of these silver or
silver-alloy plated surfaces of outside fixed contact sides 11E,
11F, middle fixed contact side 13B, first co&nection terminal side
10B, and second connection terninal side 128.'The portions slightly
above the leading end of the leg of the first connection termiﬁal
10 and second connection terminal 12 inserted into the terminal
fitting hole of the printed board are folded so as to dispose first
protrusion 16 and secondnprotrusion 17at the outside respeciively.
The state of mounting such push switch on the printed board
is shown in Fig. 2. When the first connection terminal 10 and
second connection terminal 12 are inserted into first te;minal
fitting hole 19 and second terminal fitting hole 20 in the printed
board 18 as the circuit board, the first protrusion 16 and second
protrusion 17 elastically contact with the outside edges of the pair -
of terminal fitting holes 19, 20 by making use of elastic propert&
of the terminals, thereby acting to prevent the terminals fronm
slipping out. As the first protrusion 16 and second protrusion 17
contact elastically with each other, the first outer side 10C and
sécond outer side 12C tightly contacting with first ﬁo[e edge 23 and

second hole edge 24 having a first soldering land 21 and second



BRI EE DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a sectional view of a
push switch showi ng an exanple of an el ectronic conponent to be nounted on
a printed board according to a first enbodi nent of the invention.

Fig. 2 is a front viewincluding a partbal section for explaining the
mounted state of the push switch shown in Fig. 1 on a printed board.

Fig. 3i1s afront viewincluding a partial section for explaining the

sol dered state of the push switch nounted on the printed board shown in

Fig. 2. solHegingdlaml a2 peresphetsivréacs ehatdd ahdes| e tio@ncent@obponent to
be nounted on a printed board according to other enbodi ment of the
i nventi on. resistdricg, dndi §imstpenmypesided0dimd oécomdpimtersyidech2Bwdwhng

an exanple of an electronic conmponent to be nounted on a printed board
a slight clearance are surface plated sides of high solderability.

Accordingly, if the silver or silver-alloy plating of
surface plating of low contact resistance is transformed into
silver sulfide due to sulfurization phenomenon, a solder bridge is
likely to be formed dueto tight contact with the first soldering
land 21 and second soldering land 22, On the other hand, the solder
or tin plating of surface plating material of high solderability is
not sulfurized, and is excellent in solder wettability, and
therefore if there is a slight cleafance between the connection
terminals 10, 12 and soldering lands 21, 22.as shown in Fig. 3,

a first solder bridge 25 and a second solder bridge 26 are formed
securely between the connection terminals 10, 12 and soldering
lands 21, 22,

In the outside fixed contacts 114, 11B, middle fixed contact
13, firsg connection terminal 10, and second connectiop termipal 12,
to apply different types of plating on the face and back surfaces,
different platings are applied on the face and back surfaces in the
state of metal hoops before the trimming process of the outside
fixed contacts 11A, 1IB, middle fixed contact 13, first connection
terminal 10, and second connection terminal 12. Such plating
process can be done easily in the existing plating facility and
process, and the cost is so much different from the conventional

cost.



.accor-ding to a second enbodi nent of the invention. Fig. 6is a

secti onal

of roll formng of the termnal leg portionin a plate formof an

essenti al

part of the push switch showm in Fig. 5. Fig. 7is a

front view for explaining the insertion state of the push switch shown
Fig. 5into the fitting hole in the printed board. Fig. 8 (a)

a partial

sectional front view show ng the nounted state of the push

vi ew for explaini'ng the processing nethod and processing state

in
'S

switch shown in Fig. 3nothet Bebqdinedd thdaddd, coande (fng tEghitlg wiaht o vi ew.
Fig. 9 is a sectional view of a conventional push sw tch. Fi g.
IS a perspectiVdryvt swldérimgnbimil 2homd sedondi sdldeplmreasdd2byf plhat prigtadd
trimm ng used in the conventional push switch shown in Fig. 9.

Fig. 11 is a péoaspedsi ve oniteideobof athel psint afefli tacase hplecadserld, byt fmitdi ng
t he connection term nal conposed in the conventional push

limited to this, a different constitution as shown in Fig. 4 may be
also possible. That is, in Fig. 4, the plating side of low contact
resistance is the inside, and the plating side of high solderability
is the outside, and a first protrusion 29 and a second protrusion 30
are provided inside of the pair of first connection terminal 27 and
secohd.connection terminal 28, and the inside contacts tightly
with the edge of the soldering hole and a slight clearance is made
outside. In such constitution, too, same effects as above are
obtained. The silver-alloy is an alloy of silver and another metal.

Embodiment 2

The appearance of a push switch according to a second
embodiment is shown in Fig, 5. 1In Fig. 5, in the bottom of an
insulated case 31 of insulating resin box, an integral first connec-
tion terminal 32 is fixed to an outside fixed contact (not shown),
and an integral second connection terminal 33 to a middle fixed
contact (not shown), by insert forming. The first connection
terminal 32 and second connection terminal 33 are projecting
vertically beneath the bottom, respectively. Other constituent
parts such as movable contact (not shown) and pushbutton 34 and the
operating method of push switch are same as in the first embodiment,
and detailed description is omitted herein,

In Fig. 5, silver or silver-alloy plating of low contact

10



switch in Fig. 9. Ref erence Nunerals 9, 31 Insulated cases 10, 27, 32
First connection termnals 12, 28, 33 Second connection term nals 10A,

| 1C, 11D, 12A, 13A, 32B, 33B Silver plated surfaces 10B, |IIE |IF, 12B
13B, 32C, 33C Solder or tin plated surfgges

12 10C, 12C Contacting outside surfaces 10D, 12D Inside surfaces with a
clearance 11A, |11B Qutside fixed contacts 13 M ddl e fi xed cont act

14 Movabl e cont act

resistance is applied on the contact side surface of the outside
fixed contact, contact.side surface (not shown) of the middle fixed_
contact, and shaded areas 328, 533 of the first connection terminal
32 and second éonnechion terminal 33 on the same side as thereof.

" On the opposite sides 326, 33C of these silver or silver-alloy
plated sides 32B, 33B, solder or tin plating of high solderability
is applied. The legs 324, 33A of the first comnection terminal 32
and second conﬁection terminal 33 are processed in a circular
section by rollipg process by forming from both face and back
sides, Fig. 7 shows ﬁhe connection state of connection terminals
32, 33 into first terminal fitting hole 36 and second terminal
fitting hole 37 of a printed board 35. In this circular section,
the legs 324, 334 are reébectively inserted into thé koles 36, 37.

| The processing method of rolling by this forming process
is described in Fig. 6 (3) to (c¢). Firsh; as shown in Fig. 6 (a),
terminal legs 324, 334 of élate'forn are inserted between upper
and lower forming dies 38 of triangular shape, and rolled and
faormed nearly into a hexagonal section 39. Then, as shown in
Fig. 6 (b), the terminal legs 32A, 33A rolled and formed nearly
into the hexagonal section 39 are pressed between upper and lower.
hemispherica] forming dies 40, and rolled and formed nearly into a
circular section 41, By this processing, plated po}tions 32B, 33B
of the face surface of the terminal legs 324, 334 of plate form and
plated portions 32C, 33C of the back surface thereof are extended by

roll forming as shown in Fig. 6 (c), and as a result, in the state



16, 34 Pushbuttons 16, 29 First protrusions 17, 30 Second protruSions
18, 35 Printed boards 19, 36 First termnal fitting holes 20, 37
Second termnal fitting holes 21, 42 First soldering |lands 22, 43

Second sol dering |lands 23 Edge ofygfirst termnal fitting hole 24
Edge of second terminal fitting hole 25, 44 First solder bridges 26, 45
Second sol der bridges 32A First termnal leg 33A Second term nal
leg 38, 40 Forming dies 39 Hexagonal section 41 Circul ar.

section DESCRF Ril rchill 4F s &biG REFERRED IRBVBODOVENTS 328, 338 and plated
portions 32C, 33C on the back surface contact with each other,
thereby covering nearly the entire circumference.

The push switch in this second embodiment is fitted on a
taping member and is supplied into the assembly line of the set.
Next, using the automatic mounting machine, the first leg 324 and
second leg 334 qf the first connection terminal 32 and second
connection terminal 33 are inserted into terminal fitting holes 36,
37 of the printed board 35 as shown in Fig. 7. Afterwards, as shown
in Fig. 8 (a) and (b), the first leg 324 and second leg 33A are
folded in mutually opposite directions, and soldered and connected
‘to first soldering land 42 and second soldering land 43 in the lower
circumnference of the mouﬁting holes 36, 37. At this time, the
soldering lands 42, 43 of the printed board 35 respectively contact
tightly with either the .plated portions 32B, 33B of low contact
resistance or plated portions 32C, 33C of high solderability of
the terminal legs 324, 33A. fhe mutually contacting pdrtion; are
determined by the folding direction of the terminal legs 32A, 334,
but anyway as the surface plated portions contact tigﬂtly with the
soldering lands 42, 43, a first solder bridge 44 and a second solder
bridge 45 are likely to be formed. I[f the plated portions 32B, 33B
of low contact resistance contact tightly with the soldering lands
42, 43, since the plated portions 32B, 33B of low contact resistance
is consecutive to the plated portions 32C, 33C of high solderability,

formation of solder bridges 44, 45 is easier than in the case of the



The el ectronic conponent to be nounted on a circuit board

13 " according to the preferred enbodi nents of the invention are

descri bed below, relating to an exanple of push switch, by reference to
Fifg. 1 through Fig. 8. Enbodi ygnt 1 Fig. 1 is a sectiona
vi ew showi ng the constitution of a push switch according to a first

enbodi nent of the invention. 1In Fig. 1, in the bottomof an insul ated case
9 of insulating resin box, integrally fornmed outside fixed.contacts 11A,
1B are fixed tg @ Ldpogindn@nnection termnal 10, and an integrally formed
m ddle fixed contact 13 to a second connection termnal 12, by insert

form ng. A done-shaped gpyalthel £0Nhaqie bfoddssi OV abliNg and iforningehe made of
el astic netal plate is put on the outside fixed contacts 11A, |IB. Thus,
the switch contpgls gy CAAPOHEHLat@ fbil DESYd ERrfORbACdction terminal 32 and
| second connection terminal 33 into the circular section 41 from the
face and back sides, after rolling and forming in the state of
terminals only, it is possible to add a step of assembling the
rolled terminals into the electronic component, or after assembling
the terminals into the electronic component, it is possible to add
a step of rolling and forming the legs of terminals.
Alternétively, the shape of rolling énd forming the legs
324, 33A of the first connection terminal 32 and second connection
terminal 33 maﬁ be also hexagonal, octagonal or other polygonal
shape, and same effects are obtained. However, the circular section
is most preferred.
Thus, according to the constitution of the invention,.if the
~ electronic component to be mounted on a circuit board is stored at
high temperatuie for a long period, or if the ambient condition
until the time of connection by soldering afEer the elgctronic
component is mounted on a circuit board is likely to promote
sulfurization phenomenon, it is effective to prevent the
solderability of the connection terminals from deteriorating
and to offer an excellent solderability. Moreover, the conventional
dies and assembling facilities can be employed, which brings about

a practical benefit of manufacturing at low cost.



a- pushbutton 15 nmade of rigid material is nounted so as to be novable
vertically. By pressing the pushbutton 15, the nmovable contact 14 is _
inverted, and a short circuit is formed between the outside fixed c contacts
1A, 11B and niddle fixed contact 13, ppat is, between the first .
connection termnal 10 and the second connection term nal Th ﬂwﬂﬁhsshﬁm@p kg

the parts for conposing this push switch is sane as in the
therefore the same dies and assenbling facilities as in th

be enpl oyed for ¢ gpqgposing the constituent parts

difference in constltutlon of the enbodi nent fron1the prlor art |s

descri bed below. In the push switch of the enbodinent, silver or
silver-alloy plating of |ow contact 14

resistance is applied on tyee dikAFRS cOfpdneit Akt bs WoliRe BhdLTirddit board,

comprising:

an electric insulated case,

a functional part contained in said electric insulated case,
and

an external connection términal electrically conducting with
said functional part and projecting from said electric insulated
case, wherein

saiﬁ functional part includes a first electric contact part,

said firét electric contact part and said external part are
composed'of a mutually i;tegrally formed metal plate,

said metal plate has a first surface and a second surface
positioned at the back side of said first surface,

a first surface of said first electric contact part includes
a first conductive layer having a lowcontact resistance capable of
conducting electrically by contact,

a second surface of said external connection terminal
includes a second conductive layer capable of being soldered, and

said second surface of said external connection termiﬁal
including said second conductive layer can be soldered to said

circuit board.

2. An electronic component to be mounted on a circuit

T THIS SHEET HAS BEEN
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11D of outside fixed contacts 11A, 11B, contact surface side 13A of middle
fi xed contact 13, and first connection termnal side 10A and second
connection termnal side 12A on the sane side as the contact surface side.
Sol der or tin plating of high solderabphity is applied on the surfaces of
t he opposite side of these silver or silver-alloy plated surfaces of
outside fixed contact sides |1E, 11F, mddle fixed contact side 13B, first
connection termnal, side |0B, and second connection term nal side 12B.
The portions slpdaidl ¥f cAbowa ,t Reedegadi Ng end of the leg of the first
connection termnal 10 and second connection termnal 12 inserted into the
termnal fitting hol &aqlt tireipéldtitede koakskaperf andeshidoentrnel di spose
first protrusion 16 and second protrusion 17at the outside respectively.
The state of nDegHneBgidhUCEBrgIWaDh £\ E6fnednof kA iPradtaddp laaarkhviing sdidwn in
Fig. 2. Wien the first connection termnal 10 and second connection

term nal 12 arefidsseédmidetme0 1ayéSonteyidi fbdst §aiflaicagadiohavihd amili secwonid
termnal fitting hole 20 in the printed board 18 as the circuit board, the
first protrusiogoni@cting 3e£Ndn §yidt setndnsulcfacbastically contact with the

out side edges of the pair of termnal fitting holes 19, 20 by nmaki ng use
of elastic property  said first electric contact part includes said first
surface having said first conductive layer and-said second.surface
having said second conductivé layer, and
said external connection terminal includes said first surface

having said first conductive layer and said second surface having

said second conductive layer.

3. An electronié component to be mounted on a circuit bqard
of claim 1, wherein

said external connection terminal projects in a downward
direction of said electric insulated case, and

said external connection terminal can be inserted into a

hole formed in said circuit board.

4. An electronic component to be mounted on a circuit board
of claim 1, wherein

said function part has a second electric contactpart
capable of contacting with said first electric contact part,

said first conductive layer of said first surface of said

first electric contact part is exposed in said electric insulated

I



of the termnals, thereby acting to prevent the termnals from slipping
out. As the first protrusion 16 and second protrusion 17 contact
elastically with each other, the first outer 'side 10C and second outer
stde 12C tightly contacting with first 9hol e edge 23 and second hol e edge
24 having a first soldering land 21 and second

15 soldering land 22 are the surface plated sides of |ow contact

resi stance, and first inner side |0d and second inner side 12D with a
slight clearancgareasdirface plated sides of high solderability.
Accordingly, if the silver or silver-alloy plating of surface plating of

| ow contact resistancesdiq #{RRSESUABE PaMtOel itk V115 Uddnddetsdwe ek Gaid
sul furization phenonenon, a solder bridge is likely to be forned dueto

tight contact WsidbnlihEodtakstpas@! FlRhi Hid lfart ¢drfird skGand «lekdeid ng | and
22. On the other hand, the solder or tin plating of surface plating

material of hi 980ﬁ¥3c9§ﬂéigh¥i1Eﬁniéhts with said second electric contact part.

5. An electronic component to be mounted on a circuit board
of claim 1, wherein said first conductive layer is a layer

cntaining at least one of silver and silver-alloy.

8. An electronic component to be mounted om a circuit board

of claim 1, wherein said second conductive layer is a ‘layer contain-

ing at least one of solder and 'tin.

7. An electronic component to be mounted on a circuit board
of claim 1, wherein

said first conductive layer is a layer containing at least
one of éilver and siiver-alioy, and

said second conductive layer is a layer containing at least

one of solder and tin.

8. An electronic component to be mounted on a circuit board
of claim 1, wherein said second conductive layer of said external
connection terminal is soldered to a soldering land wher said
external connection terminal is installed in said soldering land

formed on said circuit board.

[
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not sulfurized, and is excellent in solder wettability, and therefore if
there is a slight clearance between the connection termnals 10, 12 and
soldering lands 21, 22 as shown in Fig. 3, a first solder bridge 25 and a
second sol der bridge 26 are forned secygely between the connection
termnals 10, 12 and soldering |ands 21, 22. In the outside fixed
contacts Il A 11B, mddle fixed contact 13, first connection term nal 10,
and second connection termnal 12, to apply different types of plating on
the face and back surfaces, different platings are applied on the face and
back surfaces in the state of nmetal hoops before the trinmm ng process of
the outside fixed conBactim &ldstrddik conpillentltoxdd Haantéedtonls, cifrici Bt board
connection termnal 10, and second connection term nal 12. Such plating
process can be ddneldasil whiepeithe existing plating facility and process,
and the cost is so nuch different fromthe conventional cost.
said external connection terminal has said second surface
including said second conductive layer and a first surface
including said first conductive layer, and
when said external terminal is installed in a terminal

fitting hole having a soldering land formed on said circuit board,

said external terminal has a folded shape so as to be installed,

with said first surface having said first conductive layér in a

state capable of contacting with an edge of said terminal fitting

hole, and with said second surface having said second conductive

layer in a state having a clearance from said edge.

10, An electronic component to be mounted on a circuit
board of claim 9, wherein

said soldering iand is formed at a back side of a
surrounding of said terminal fitting hole of said circuit board,
said first sufface of said external connection terminal contacts
with said soldering land, and

said soldering land and said second surface can be soldered

by covering said clearance.

11. An electronic component to be mounted on a circuit

board of claim 9, wherein
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16 In the enbodinment, the side contacting tightly with the
first soldering |and 21 and second soldering |and 22 of the printed board
18 is outside of the pair of fitting holes 19, 20, but not limted to
this, a different constitution as showsgin Fig. 4 may be also possible.
That is, in Fig. 4, the plating side of |ow contact resistance is the

I nside, and the plating side of high solderability is the outside, and a
first protrusion 29 and a second protrusion 30 are provided inside of the

pair of first connectiQRqtEizhNadaddds A0 1aREC P00 COBNACHROMI B Nidhal a2,
and the inside contacts tlghtly mnth the edge of the soldering hole and a

slight clearancgd §j QA hfle such constitution, too, sane effects
as above are obtalne he si [ ver'- I oy is an alloy of silver and anot her
metal . E”b0d'é‘£‘?ﬂt %ond conductiVia€1 ARRERE ANEydf c@nlﬂﬂ%fﬂnm 164kt
according to a-second enbodinent 1s showmn in Fig. 5 In Fig. 5 1in the

bottom of an ipsubatedqepsmadtiPf insulating resin box, an integral first
connec- ' o

12. An electronic component to be mounted on a circuit
board of claim 1, wherein

said external connection terminal has saidsecond surface
including said second conductive layer and first surface including
said first conductive layer,

said external connection terminal forms a leg for mounting

on said circuit board, and

said leg has a section of at least one of circle and polygon,
being processed in a state of mutually linking said conductive layer
of said second surface and said first conductive layer of said first

surface.

i3, An eléctronic component to be mounted on_g circuit
board of claim 12, wherein said leg is formed by rolling said metal
plate including said second conductive layer of said second surface
and said first conductive layer of said first sqrface, from both

said first surface and said second surface.

14. A wethod of manufacturing an electronic component to be

mounted on a circuit board, said electronic component being
s

A A



tion termnal 32 is fixed to an outside fixed contact (not _shown). and an
integral second connection terminal 33 to a middle fixed contact (not
shown), by insert formng. The first connection termnal SIaxlsa&h@t eplaced -
connection termnal 33 are projecting 2gertically beneath th

respectively. Qther constituent parts such as novable conta

and pushbutton 34 and the operating nmethod of push switch are sarre as in
the first enbodiment, and detailed description is omtted herein.

In Fig. 5, sil V@d’meEetﬁ'olfVﬂ ©2bé O Pl Afu139ePlcabOW aC@HE AGhal part contained
17 resistance is applied on the contact side surface of the outside

fixed contact, gGPRhaflelst e cSUidAGRed QQTseﬁ'l{?an Qfxcéhﬁlﬁb&dﬂeecfmﬁ(ed
contact, and shaded areas 32B, 33B of the first connection termnal 32 and

second connect i gdtnliREIMeNattrd3a Iy thRdxaTRe Widf Asdt PETRPbral PArt hadopposite
sides 32C, 33C of these silver or silver-alloy

projecting from said electric insulated case,

said method comprising the steps of:

(1) installing a first coaductive layer having a low
contact resistance so as to conduct electrically by contact, on a
first surface of a metal plate,

(2) installing alsolderable second conductive layer, on a
second surface positioned at a back side of said first surface of
said metal plate, and

(3) forming a first electric contact part and external
connection terminal consééutive to said first electric contact

part, by processing said metal plate.

15. A method of manufacturing an electronic component to
be mounted on a circuit board of claim 14, wherein

said first electric contaet part includes said_first
surface having said first conductive layer and said second surface
having said second conductive layer,

said external connection terminal includes said first
surface having said first conductive layer and said second surface
having said second conductive layer,

said external connection terminal can be soldered to a

soldering land formed on said circuit board,

THIS SHEET RAS BEEN

OO 0 R REPLAGED




pkated sides 32B, 33B, solder or tin plating of high solderability is
applied. The legs 32A, 33A of the first connection termnal 32 and second
connection termnal 33 are processed in a circular section by rolling
process by formng fromboth face and kggk sides. Fig. 7 shows the
connection state of connection termnals 32, 33 into first term nal
fitting hole 36 and second termnal fitting hole 37 of a printed board 35.
In this circular section, the legs 32A, 33A are respectively inserted into
the holes 36, 37. said NG iBROLQaSE NGsetdredndieleottidigobacthpaetf or mi ng
process is described in Fig. 6 (a) to (c). First, as shown in Fig. 6 (a),
term nal | egs 32&pabd3lobfcoptadidnkosiohas €id Hsevd etledrativesim tapparartand | ower
formng dies 38 of triangular shape, and rolled and formed nearly into a
hexagonal section 39. Jaehfisst sboduetive lhygr of §d)d fihet serfdceabf |sagd 32A,
33A rolled and formed nearly into the hexagonal section 39 are pressed

bet ween upper afdrdOWdéctdientsiaet ipazk [PreApoEddiesain, elrrdriolihedl axed

formed nearly into a circular section 41. By this processing, plated
portions 32B, 33BseOfan8he face surface of the term nal |legs 32A, 33A of
plate formand plated portions 32C, 33C of the back surface thereof are
ext ended by said first electric contact part conducts electrically to
said second electric contact part when said first surface of said
first electric contact part contacts with said second electric

contact part.

16. A method of manufacturing an electronic coamponent to
be mounted on a circuit board of claim 14, wherein said first
conductive layer is at least one of a silver layer and silver-alloy

layer.

17. A method of manufacturing an electronic component to
be mounted on a circuit board of claim 14, wherein said second
conductive layer is a layer containing at least one of solder and

tin.

18. A method of manufacturing an electronic component to
be mounted on a circuit board of claim 14, further comprising:

(4) a step of folding said external connectioan terminal into
a specified shape,

wherein the specified folded shape of said external connec-

e
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rell formng as shown in Fig. 6 (c), and as a result, in the state

18 "of circular section 41, the plated portions 32B, 33B and pl ated
portions 32C, 33C on the back surface contact with each other, thereby
cdvering nearly the entire circunferencgy The push switch in this
second enbodinent is fitted on a taping nenber and is supplied into the
assenbly line of the set. Next, using the automatic nounting machi ne, the
first leg 32A and second |leg 33A of the first connection term nal 32 and

second connecti gy LRLH] {13! ig’%u Betﬂa'lse&ﬂe%ds%m Q%(E@:rnm Nedralihd i i @gxmla?FecﬁG

37 of the prlnted oard 3 hown 1 n F|g Arterwards, as shown in

Fig. 8 (a) and (h), Mﬁla‘élr?hdlﬂg ﬁﬁ/é R &raddémg?%dawma‘dowesqlan

nmut ual |y opposite directions sol dere connect ed first

sol dering land 4¢.414 §@acr<ar,'d1éq'sdﬁrgcqglémqeé&n',nwmesmwnrsc surface

having said first conductive layer in a state capable of contacting
with the edge of said terminal fitting hole, and with said second
surface having said second conductive layer in a state having a

clearance from said edge.

19. A method of mayufacturing an electronic component to
be mounted on a circuit board of claim 14, further comprising:

(4) a step éf forming a leg in a shape having at least one
section of Eircle and polygon, in the vicinity of the leading end of
said external connection“terminal.

wherein s#id leg is processed in a state so that said first
conductive layer of sai& first surface and said conductive laygr of
said second surface of said external connection terminal may be

coupled to each other.

20. A method of manufacturing an electronic component to
be mounted on a circuit board of clain 19, wherein said leg is
formed by rolling said metal plate including said second.conductive
layer of said second surfacg and said first conductive layer of said

first surface, from both said first surface and said second surface,
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ckrcunference of the nounting holes 36, 37. At this time, the soldering

| ands 42, 43 of the printed board 35 respectively contact tightly with

either the plated portions 32B, 33B of |ow contact - resistance or plated

pértions 32C, 33C of high solderabilitygpf the ternminal |egs 32A, 33A The

mutual |y cont actjdig [ ikned by the folding direction of
ABY] 5}9&'@ G DisEEbSURE

the termnal |egs 3 t anyway as the surface plated portions
contact tightly il e INVENIEONN ELERONIE COMPONENTS!TO MK eMOUNTER 44
and a second solder bridge 45 are ¢dwkg! IRIQUITEBOARDEAND f METHOD ORd
portions 32B, 33B of |ow contact r@ANUFACEURING EHESAME|ly with the
sol dering lands 42, 43a #i BC&tirBRiPlcdhPsheR®r {0 88SscidBreBIB Hfprlifved G8EANLL
resistance 1is consecutive to the plated portions 32C, 33C of high
sol derability, jkofgTahi oljeet &Pltderidveh 63RS tdbredbnt 2neeldctFod taBodgdnkhe
case of the 19 first enbodi nent.

to be mounted on a printed board excellent in solderability, having

séme contact reliability as in prior art, For example, in a push
switch, contact terminals 10, 12 connected to a printed board are
plated with silver (or silver-alloy) low in contact resistance on
the side of fhe surface contacting with fixed contacts 114, 11B,
13, and the surfaceof the opposite side of the silver (or silver-
alloy) plated surface is treated with solder of excellent
solderability or tin plating. In this constitution,

while maintaining the contact reliability of the switch contact
parts, deterioration of ;older wettability of the terminal is
prevented, so that the connection terminals of electronic component
can be connected securely by soldering to the printed board.

Selected drawing: Fig. 1



Intidentally, in the process of rolling and form ng the Ilegs 32A, 33Ain
plate formof the first connection termnal 32 and second connection
termnal 33 into the circular section 41 fromthe face and back sides,
after rolling and forming in the state of terminals only, it is possible
to add a step of assenbling the roIIed1kfrninaIs into the electronic
conponent, or after assenbling the termnals into the electronic
conponent, it is possible to add a step of rolling and form ng the | egs of
termnals. Fig. 1 Alternatively, the shape of rolling and form ng the

|l egs 32A, 33A of the first connection term nal 32 and second connection
termnal 33 may be al so hexagonal, octagonal or other polygonal shape, and
sane effects are obtai ned. However, the circular section is nost
preferred. Thus, according to the constitution of the invention

if the electronic conponent to be nmounted on a circuit board is stored at
high tenperature for a long period, or if the ambient condition wuntil the
time of connection by soldering after the electronic conponent is nounted
on a circuit board is likely to pronote sulfurization phenonenon, it is

effective to prevent the
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sel derability of the connection termnals fromdeteriorating and to offer

an“excel l ent sol derability. Moreover,
facilities can be enployed, which brlngs about
ménuf acturi ng at | ow cost.
Substitute sheet - 16 Septenber
-20 - C ai s 1.
circuit boariglbl%jl npri sing:

r

a functional
an external connection term nal

1999

t he conventi onal

di es and assenbling
a practical benefit of

An el ectroni ¢ conponent to be nounted on a
an electric insulated case, 5
contained in said electric insul ated case,

and

electrically conducting with said

functional part and projecting fromsaid electric insul ated case,
wherein said functional part includes a first electric contact
part, which is exposed in said el nsul ated case, 10 sai d
first electric contact part and said{external] part are conposed of a

mut ual | y integrally formed netal said netal plate has
a first surface and a second surfacef positioned at the back said of

said first surface, 3 r surfade said first electric
contact part includes a first cgmduectrve—tayer—trayi ng 15 a | ow cont act

resi stance capabl e of conducting electrically by qontact, a

second surface of said externa
conducti ve /?

connection term ngl

i ncl udes a second
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| a&y.er .whi ch has better solderability than said first conductive |ayer and
is formed froma different material fromsaid first conductive |ayer
and sai d second surface, of said external connection term na

i ncl udi ng said second 20 conductive layer is nore strongly sol dered than
said first surface, to said circuit boaye. 2. An el ectronic
conponent to be nounted on a circuit

REPLACENVENT SHEET 4 21 board of claim
1, wherein said first electric contact part and said externa
connection termnal are forned of said netal plate having said first
conductive layer on said first surface and having said second conductive
| ayer on said second surface,

Fig. 5§




said first electric contact part includes said first surface having said
‘first conductive |layer and said second surface having said second
conductive layer, and said external connection termnal includes said
first surface having said first conductive |layer and said second surface
having said second conductive |ayer. 49 3. An el ectronic conponent
to be nounted on a circuit board of claiml1, wherein said
external connection termnal projects in a downward direction of said

el ectric inqylgated case, and sai d external connection term nal can
be inserted into a hole fornmed in said circuit board. 4. An

el ectroni c conponent to be nounted on a circuit board of claim1, wherein
said function part has a second electric contactpart capable of contacting
with said first electric contact part, said first conductive |ayer
of said first sf®gce of said
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first electric contact part is exposed in said electric insulated

»22' ' case, and said first contact part electrically conducts with
said second contact part when said first surface of said electric
eontacting part contacts with said second electric contact part.

5. An el ectronic conponent to be nDungﬁg on a circuit board of claiml,
wherein said first conductive layer is a layer cntaining at |east one of

silver and silver-all oy. 6. An el ectronic conmponent to be
mounted on a_circuit board of claim1, wherein said second conductive
layer is a |Bi&r Tcontain- ing at |east one of solder and tin.
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7 An el ectronic conponent to be nmounted on a circuit board

wherei n

er of silver and silver-alloy, and
iS a layer containing at |east

sai d second conductive |ayer of said e

said first conductive layer is a |layer containing at

one of solder and tin.

r nal connection term nal

of claim1l,

| east

sai d second conductive | ayer

8. An
el ectroni ¢ conponent to be nounted on gvéircuit board " of claim1l, wherein

S

sol dered to a soldering |land when said external connection term nal

instal | ed i nFd& & sol dering Iand

23

(a)

formed on said circuit board.
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94 An el ectronic conponent to be nmounted on a circuit board of claiml1,

whér'ei n sai d external connection term nal has said second surface
i ncluding said second conductive layer and a first surface including said
fi*rst conductive |ayer, and when said external termnal is

installed in atermnal fitting hole Eﬁ%ing a soldering | and formed on
said circuit board, said external ter al has a fol ded shape so as to be
installed, wiFh8sdid first surface havi ng said first conductive layer in a
state capable of contacting with an edge of said termnal fitting hole,
and with said second surface having said second conductive layer in a
state having a clearance from sai d edge. 10. An electronic
conponent to be nounted on a circuit board of claim9, wherein -

said soldering land is fornmed at a back side of a " surrounding of said
termnal fitting hole of said circuit board, said first surface of said

external connection term nal contacts S sol dering | and, and
7~
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sai d soldering land and said second surface can be soldered by covering.

sai d cl earance. 11. An el ectronic conponent to be nounted on a
circuit board of claim9, wherein 24
said first conductive layer is at |least one of silver layer and
silver-alloy layer, and sai d §ﬁ§ond conductive layer is a |layer
contai ningat | east one of solder and t1n. 12. An electronic

conponent to be nounted on a circuit board of claim1, wherein
sai d external Ftonddction term nal has sai dsecond surface




'/EQCLudLng sai d second conductive layer and first surface including said

first conductive |ayer, said external connection termnal forns a
leg for nounting on said circuit board, and said |l eg has a

section of at |least one of circle and polygon, being processed in a state
of nutually Iinking:said conductive |a of said second surface and said
first conqygtiye |ayer of said first sSurface. 13. An electronic

conponent to be nounted on a circuit board of claim 12, wherein said |eg
is formed by rolling said nmetal plate including said second conductive

| ayer of said second surface and said first conductive |ayer of said first
surface, fromboth said first surface and said second surface.

14. A method of manufacturing an el ectronic conponent to be nounted on a
circuit board, said electronic conponent being




Substitute’sheet -.16 Septenber 1999 (Foobig-3
-25 - conposed of an electric insulated case, a functlonaﬂ??&ﬁt°qmﬁr
contained in said electric insulated case, and an external connection
termnal electrically conducting wth sai dSabstituteshéetpans ember 1999
projecting fromsaid electric insulated case, sai d met hod
conprising the steps of: 5 (1) installing a first conductive

| ayer having a | ow contact resistance s¢-as to conduct electrically by
contact, on a first surface of a netal plate, (2) installing a
sol derabl e second conductive layer, which has better solderability t han

said first qEEMIARVWOF BYEINVENT®N Orned froma different material than
said first conductive layer on a second surface positioned at a back

side of said first surface of said 10 netal plate, (3) form ng

a first electricg_cont nd exter connec term nal -
consecutive to g&l acfc?fa‘ﬁ‘g?ep ‘béﬁ? AYeRton: ngredglpfowwoﬂ} 5‘&'%‘5%‘}‘?150@8?’%?%? be
plate, and mounted onac1r(:61}boa1’°d' somprigigg:d first electric contact part in an
exposed state in said electric insulated case. 15 15. A et hod of

manuf act ¥ i ng araneﬁlwlcmulatﬂﬂcmp@nent to be nmounted on a circuit board
of claim 14, wher el, ec ro'scf contact part includes
ated ¢

said first surfa?c%“ﬁ%%@%ﬁ?’@faw& %ﬁ%t Ereicipsy BJef™and sai d second

surface having sal gktGRAVMNSHIHYSINAG W Rially €8nducting w1ﬂ§s%idjﬁ1%ttlﬁia'ﬂﬁhrt and
connection ternnal includes said first surface having said first

conducti ve prqectaggfmmchdc@ngewla&edsmee awhergiavi ng sai d second conductive
Lgmr ing |and fsayi?rﬁxd%a&ﬁ(aé Eyaﬁ incl nne&tﬁltoag g&r E:Q)rﬂact w tich 1osI gxeproggd Enosa?d
10 electric insulated case,
said first electric contact part and said external part are composed of a mutually
integrally formed metal plate,
said metal plate has a first surface and a second surface positioned at the back said of
said first surface,
15 a first surface of said first electric contact part includes a first conductive layer having
a low contact resistance capable of conducting electrically by contact, |
a second surface of said external connection terminal includes a second conductive
layer which has better solderability than said first conductive layer and is formed from a
different material from said first conductive layer, and _
20 said second surface of said external connection terminal including said second

conductive layer is more strongly soldered than said first surface, to said circuit board.

Preferably, the first electric contact part and the external connection terminal are

formed of the metal plate having the first conductive layer on the first surface and having the -
25 second conductive layer on the second surface, the first electric contact part includes the first
surface having the first conductive layer and the second surface having the second conductive
layer, and the external connection terminal includes the first surface having the first

conductive layer and the second surface having the second

REPLACEMENT - SHEET

- 17 SEP 19997

qq‘v‘O h\?__g
VA\a\s q




26 -7 sai d. functi onal part has a second electric contact part
capabl e of contacting with said first electric contact part, sai d
first conductive |ayer of said first surface of said first electric

contact part is exposed in said electric iS\stRutsshésscl16Beptember 19992 d
first electric contact part conducts electrically to said second electric

contact part when said first surface of said first electric contact part

contacts with said second electric cemlt-act part; 16. A net hod

of manufacturing an el ectronic conponent to be nmounted on a circuit board
of claim 14, wherein said first conductive layer is at |east one of a

silver lay Srecﬁtﬂﬂc Tompoherit! th B¢ mb@M&l on a circuit board,1shid AleBbHIE toftfponent being
manuf acturi ng an el ectroni c conponent to be mount ed on a circui't board of
cl ai m 14, vpmpesed of an¢lectriwingulated case, a functional part contained in said electric insulated
case, and an external connection terminal electrically conducting with said functional part and
projecting from said electric insulated case,
5 said method comprising the steps of:
¢)) installing a first conductive layer having a low contact resistance so as to
conduct electrically by contact, on a first surface of a metal plate,
2) installing a solderable second conductive layer, which has better solderability
than said first conductive layer and is formed from a different material than said first
10 conductive layer on a second surface positioned at a back side of said first surface of said
metal plate,
(3) forming a first electric contact part and external connection terminal
consecutive to said first electric contact part, by processing said metal plate, and
(4)  fixing said first electric contact part in an exposed state in said electric insulated

15 case.

In the constitution, preferably, the first electric contact part includes the first surface
having the first conductive layer and the second surface having the second conductive layer,
the external connection terminal includes the first surface having the first conductive layer and

20 the second surface having the second conductive layer, the external connection terminal can
be soldered to a soldering land formed on the circuit board, the functional part has a second
electric contact part capable of contacting with the first electric contact part, the first
conductive lajer of the first surface of the first electric contact part is exposed in the electric
insulated case, and the first electric contact part conducts electrically to the second electric

25 contact part when the first surface of the first electric contact part contacts with the

REPLACEMENT SHEET

17 SEP 1999




conductive' layer is a layer containing at |east one of solder and tin.

18. A nethod of manufacturing an el ectronic conponent to be nounted on a
circuit board of claim 14, further conprising: (4) a step of

fol ding said external connection term nal Sulistitute sipestif 16Eephagber 1999
wherein the specified fol ded shape of said external connec-

27 tion termnal is such that, when said external termnal is installed
in atermnal fitting hole having a soeRgering |and formed on said circuit
board, it is installed therein, with said first surface having said first
conductive layer in a state capable of contacting wth the edge of said
term nal ficiieg hole, and with said second

1. An electronic component to be mounted on a circuit board, comprising:
an electric insulated case,
5 * a functional part contained in said electric insulated case, and
an external connection terminal electrically conducting with said functional part and
projecting from said electric insulated case, wherein
said functional part includes a first electric contact part, which is exposed in said
electric insulated case,
10 said first electric contact part and said external part are composed of a mutually
integrally formed metal plate, .
said metal plate has a first surface and a second surface positioned at the back said of
said first surface,
a first surface of said first electric contact part includes a first conductive layer having
15 a low contact resistance capable of conducting electrically by contact,
a second surface of said external connection terminal includes a second conductive
layer which has better solderability than said first conductive layer and is formed from a
different material from said first conductive layer, and
said second surface of said external connection terminal including said second

20 conductive layer is more strongly soldered than said first surface, to said circuit board.

2. An electronic component to be mounted on a circuit
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surface having said second conductive layer in a state having a clearance
fromsai d edge. 19. A nethod of “manufacturing an electronic
conponent to be nmounted on a circuit board of claim 14, further

conpri si ng: (4) a step of form rBubstitete sheet shéBeptembey 1899 east
one section of circle and polygon, in the vicinity of the |eading end of
sai d external connection term nal, - wherein said leg is processed
in a state so that said first condue2bve |ayer of said first surface and
sai d conductive layer of said second surface of said external connection

term nal may be coupled to each other. 20. A net hod of
nmanuf act Ugbin@ostd of MCEléchii¢ EnsGRIIAVASE) A ﬁxﬁctldix@l part Bosined ufisa‘id Elettric iRaadted of
claim19, wherein said |leg is, for med roII| said nmetal plate including

sai d secofasec aihiytexteraal oapeqtiop fergunal elgetetéﬂly neting withisaid functinal part and
co_nduct [ v§50 g%'}fn'gaigémssgfddelectﬁé ﬁ}suﬁﬂ:d nge, fromboth said first surface and

sai d secod _
said method comprising the steps of:

5 (D installing a first conductive layer having a low contact resistance so as to
conduct electrically by contact, on a first surface of a metal plate,

) installing a solderable second conductive layer, which has better solderability
than said first conductive layer and is formed from a different material than said first
conductive layer on a second surface positioned at a back side of said first surface of said

10 metal plate,

(3) forming a first electric contact part and external connection terminal
consecutive to said first electric contact part, by processing said metal plate, and

(4)  fixing said first electric contact part in an exposed state in said electric insulated
case.

15
15. A method of manufacturing an electronic component to be mounted on a circuit board
of claim 14, wherein

said first electric contact part includes said first surface having said first conductive
layer and said second surface having said second conductive layer,

20 said external connection terminal includes said first surface having said first conductive
layer and said second surface having said second conductive layer,

said external connection terminal can be soldered to a soldering land formed on said

circuit board,
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