WD 03/ 030306 PCT/ US02/ 31266 10 MAR 2006 PRESS FIT PIN Field of the
| nvention: The present invention relates to a press fit pin having a

press-fitted region to be press-fitted to a conductive through hol e of a
printed YGUEP Board or other circuit substrate. Backgr dtndUdR3iifa

Invention: 5 As a press fit pin (a termnal) having a press fitted region
to be press-fitted and connected to a conductive through hoi BMat 2806
printed circuit board, one having the press fitted region, in which
substantially parallel beamlike regions are connected by a defornable

connection region, is known. PRESS¥ESBINit pin is designed so that,
when the press-fitted region is press-fitted to the conductive through

hol e,g.otltefrhcgrner. Eprti ons of the outer surfaces of the beamlike

regi tted (pressure-contacted) with the inner wall of the
thorough hele, whisl & L0RGEANEE! b B! 8OHORavihS a JRLQN oL e
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and the connection region (see Japanese Patent Exam ned Publication No.

Sho 60-23471). The press fit pin of this type is obtained by punching a
thin metal plate with die and a punch 15 into a predeterm ned pin shape,
and aBagkgsounthef the dnvepsioning it into a predeternined cross- sectional

shape. In the case af .the press fit pin haying the press.fitted regjgn of
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t hereof, but these shape portions are 20 l['iable to be damaged during

pr ocessi ngla$ ptebefifyia ssddignepsathatmdien thespressditmdnegiomiscprelssefittedao klmner ed
in durability. Accordingly, the present inventors and so on of the

pr esefpndagpritiraveibbelepuierspasopetions ofithe pueytvsfagessaftholepm-hke regions genese
Pat ent  No 929176 a ress, fit pin,devised in viewqf this robl em
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and (see Japanese Patent Examined Publication No. Sho 60-23471).
The press fit pin of this type is obtained by punching a thin metal plate with die and a punch
15  into a predetermined pin shape, and at the same time molding it into a predetermined cross-
sectional shape. In the case of the press fit pin having the press fitted region of M-shape in cross-
section, sharpened portions must be provided both in the die and the punch, which correspond to a
portion of a downwardly oriented V-shaped valley in the upper central portion thereof, and portions
of upwardly oriented V-shaped valleys in the outer lower side thereof, but these shape portions are
20 liable to be damaged during processing of the press fit.pin, and thus the punch and die are lowered
in durability.

Accordingly, the present inventors and so on of the present application have proposed a
technigque described in the Japanese Patent No. 2929176 as a press fit pin devised in view of this
problem. In this technique, as shown in Fig. 9, a connection region 301 for two beam-like regions

25 300 and 300 is constructed by a central planar portion 302 extending in a direction substantially

perpendicular to the beam-like regions 300 as viewed in a cross-section, and by oblique 303 and

303 extending obliquely outwardly from respective sidés of the planar portion 302 and continuous



303 extending obliquely outwardly fromrespective sides of the planar
portion 302 and continuous 1 0 MAR 2006 to the .respectily#ARaads | i ke
regions 300. The press fit pin of the related art as shown in Fig. 9 is
not so large in deformable capability of the beamlike regions 300, and
an adaptable, through hole dianmeter is limted to a small range.
Additionally, other prior art press fit pins include those disclosed in

press (PBLIPIFAYE BER ke qeeinet U Jhopits Sepineisretinid ¥ & MR WG o
i de .di a0, f : : f 0.1
Sum) o BB e PReRe AR RO RO bem AR O R T AR, o

fit pinhionghbpld difmber islinitadlio\w sthalll raggenduct i ve  t hrough hol es having the
t hrough hol e di aneters defined by the | EC standards, a holding force is

i nsuf fi ci entAdditinnallys pthet prior artpresstiitpingtntiviethesy disgosaddn kh i Patent¥v e
di anet ef 0. e press-fitted portion maybe | argely deforned
W th re%%@c?gst@mﬁﬁgdﬁéﬁ‘ﬁol e of the m ninmum hol e dianmeter of 0.65mm

! iy _ Ml ! . .
0 cause a %6@5&5%:‘3%3%&% 'a%ﬁes@!?ﬁ' P‘ﬂ%%@*ﬁ&gﬁ@gﬁo 'tﬁdﬁﬂtch'iéﬁr ' on

force. Object and _t'he invention: e present
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with tAeCEa cignt with gespgetfe %@g@sgheﬁ&ﬂﬁ@s the Bisicizpmm %alepﬁ@gter Pf pin
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formed into_ _substantially &n M shape in cross-section, which has two
beam | Feaured gRssHontOfS8ndi ng  substantially in parallel, and a connection
regi on connecting the beamlike regions in a deformble manner. The
connection region is formed into such an arcuate shape in cross-

Obiect and Sumnmsary of the Invention:

An object of the present invention is to provide a press fit pin, which can increase the

holding force of the press fit pin with respect to a maximum hole diameter of a mating
through hole to which the press fit pin is to be inserted, and at the seme time that can suppress
the stress concentration and the increase of the required insertion force with respect to a
minimum hole diameter of the mating through hole, thereby being adaptable to the hole
diameters of the conductive through holes in a wider range in comparison with the related art.
To solve these and other problems, a press fit pin of the present invention adopts the
following st:ruch:x"e. It has a press-fitted region to be press-fitted and connected to a
conductive through hole of a printed circuit board. The préss-ﬁttcd region is formed into
substantially an M-shape in cross-section, which has two beam-like regions extending
substantially in parallel, and a connection region connécting the beam-like regions in a
deformable mamner, The connection region is formed into such an arcoate shape in cross-
section that an upper surface corresponding to 2 valley side of the M-shape is a concave
surface and an opposite lower surface is a convex surface. A part of the upper surface is
partially located in the lower surface side with respect to a straight line connecting left and



section that an upper surface corresponding to a valley E@@ﬁiﬁﬁ t he
M shape is a concave., surface and an opposite | ower surf E convex
surface. A part of the upper surface is partially located in the | ower
surface side with respect to a straight Iine connecting left and 2 10 MAR
2006 right inner side continuous portions where the | ower surface of the
connection region and the inner surfaces of the two beam|ike regions

ar e contightims side contihuvatdyrtiorscwherd ithedower sirfacp nEthenbnnsvtientregion and the a
part of the upper surface of the Mshape is 2A 1 0 NEAR 2005 WD 03/ 030306
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straight |ing connecti the l.eft .and.right inner side.continu .
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surfaces of the two beamlike regions are conti huous to each other, the
connection region can be deformed easily. Therefore, a dinmension between
press-fitted portions on the outer surfaces of the two 5 beamli ke
regions can be set sufficiently large. This nakes it possible to increase
the holding force of the press fit pin upon its insertion into a through
hole with the maxi mum hol e dianmeter, as well as to suppress the stress
concentration on the press fit pin and the increase of the insertion
force for the press fit pinin the case of its insertion into a through
hole with the m ninmum hole dianeter. In the present invention, it is
preferable that the nobst concaved portion at the center of the 10 upper
surface corresponding to the valley side of the Mshape is located in the
| ower surface side wth respect to the straight |line connecting the |eft
and right inner side continuous portions. Wth this structure, the
connection region can be easily and uniformy defornmed elastically. It is
preferable that the two beamli ke regions are reduced in thickness so
that they can be elastically deformed when press-fitted to the
conductive through hole. By reducing the thickness of 15 the two
beam i ke regions in this manner, the beamlike regions can be

el astically deforned nore easily due to the reduced thickness of the
beam | i ke regi ons. Accordingly, each of the beamlike regions is
configured such that the stress concentration stenmng fromthe | arge
deformation of the press-fitted region can be dispersed,-and that the

i ncrease of the insertion force can be suppressed
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at the same tine. 20 It is preferable that the radius of cu ﬁ?ﬂtirﬁ of the
outer surface of each of the two beamlike regions is set 6 Ahan

the radius of curvature of the inner wall surface of the conductive
t hr ough WI3@303FRi s makes it possible to effectively brinfYH¥2GE6E,

surface of each beamlike region into tight contact with the inner wall

surface of the conductive through hole. That is, by pressure-contacting
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hidl e whpdrautfiee coanspeading o theagllersidsofiné M-sepe idfbtdied i the fdwed Ghitfice,sidey
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nost part of the surface of the press- fitted region i's formed by t
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press-fitted region substantially uniformy w thout any parti al
nonunidsaty giue o mﬁ&dugﬁ.bthp:ﬁ(@g@_qf thetheam-like regions. Accordingly, each of the beam-like

regions is configured such that the stress concentration stemming from the large deformation of the
press-fitted region can be dispersed, and that the increase of the insertion force can be suppressed
at the same time.

20 It is preferable that the radius of curvature of the outer surface of each of the two beam-like
regions is set larger than the radius of curvature of the inner wall surface of the conductive through
hole. This makes it possible to effectively bring the outer surface of each beam-like region into tight
contact with the inner wall surface of the conductive through hole. That is, by pressure-contacting
the outer surfaces with the inner wall surface of the conductive through hole while elastically

25  deforming the beam-like regions, the holding force of the press fit pin can be increased.

The outer surface of each of the two beam-like regions may be substantially equal in radius
of curvature to the inner wall surface of the conductive through hole. By making the radius of
curvature of the outer surface of each beam-like region substantially equal to the radius of curvature
of the inner wall surface of the conductive through hole, the outer surface of the beam-like region

30 can be tightly and substantiatly uniformly contacted with the inner wall surface of the conductive
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region is elastically defornmed. Accordingly, also in view of th| S point,
it is possible to enhance the 15 effects of increasing the h(JI OdiAR Bﬁorce
of the pwessbaiospin, dispersing the stress, reducing thepCnasnisziQm
force, etc. Brief Description of the Draw ngs: The organi zation and
manner of the structure and operation of the invention, together with
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reference to the foll owing 20 description, taken inm connection wth the
acconpffeytively dispersed gser thhettize bedmHiie rgfiersence nunerals identify like
elements in which: FIG | is a plane view of a press fit pin according to
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the present invention and a printed circuit board having conductive
t hr ougteshbl @in, dibp@rsing ite seeseralitangthevinsntighfonengtcan el astical Iy def or med

state of the press-fitted regﬂon of the press fit pin according to the
pr esent i nitanpiciriable tat el oé e inpergidei cptianauR oPBioas afhstedhe mlanur@cqwsoféhe

ct| % show n n.elastically,deforned state of the press- f|
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may be susceptible to enbodinment in different fornms, there’is shown in
t he dpmes-figed regivoh sobstantiallyivhifobelydetdont dredparrtmal ahemanfqnnays'ﬂxen ithid press-fitted
enbodi nent. wi th the under st andi ng
region is elastically deformed. Accordingly, also in view of this point, it is possible to enhance the
15 effects of increasing the holding force of the press fit pin, dispersing the stress, reducing the insertion

force, etc.

Bricf Description of the Drawings:

The organization and manner of the structure and operation of the invention, together with
further objects and advantages thereof, may best be understood by reference to the following
20 description, taken in connection with the accompanying drawings, wherein like reference numerals
identify like elements in which:
FIG. 1 is a plane view of a press fit pin according to the present invention;
FIG. 2 is a front view of the press fit pin according to the present invention;
FIG. 3 an enlarged sectional view of a press-fitted region of the press fit pin according to
23 the present invention;
FIG. 4 is an enlarged plane viéw of a base plate portion and a press-fitted region of the
press fit pin according to the present invention;
FIG. 5 is a sectional view taken along a line V-V of Fig. 4;

FIG. 6 is a partial sectional view showing a relationship between the press fit pin according
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0 t-hat the present disclosure is to be considered an exenplification of
the principles of the invention, and is not intended to |inlgMiheps
invention to that as illustrated and described herein. Hereafter,

an
embodi meMO BYO3PHE present invention will be discussed witHVE¥ERHEe to

t he acconpanying Figures 1 to 8 A press fit pin | shown in these

drawi ngs i s obtained by punching a thin netal plate with a 15 punch and
a di etq hepresepsupyentioriantbt arintgd pircuitnard kayéns qondugtivg thraugh halell ity of press
fit pins | .manuf act ur.ed ch that th e arran i n Il el. on
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extends, via a press-fitted region 6 to .J be press-fitted and connected

t 6 a dwmrpoess ffit pm dchordingtto hicd mre@t mfemioprwittt espect focumaxibmar hbl8diatreten drde
ot her side_of the base plate portion 4. Accordingly, the press fit pin I
i ncl udes t RKG.f% ip 3% eplpgged seqtiqnal virys ef ppresetifest weion of 2 prese fippiads afrelpted grt.
region 6 and the second pin 7 that are concentric to each another. The
cross-sectional shape of the press-fitted region 6 is shown in Fig. 3.

That  paeaifellDeBlif5din Gthlk TihiPatef Enffbdimb@s Such a shape that -
subst ns 8 are nade continuous to a

def or mabl ewaRRARSIVERionSHABE RisceBlbleltd mBOARRN: WEFereNFoRh £ aerd islsh8¥n in
region 6 is press-fitted to the conductive through hole 20 of the

pri nt éd drawiegs, andbaeih Al teateleriifed ihdetailitacspeci v embodimeBlwih tHehmdemwtanding
; beam | i ke regions 8 are pressure-contacted with an inner wall surface 21
of t Het hemmsentidissloshregs ghbaensidod ag exerpliirtion 0 Hthapriodp s oBte invention,

PCT/ US02/ 3126 h ress-fitted region 6 is designhed. such that, this
1 e, 3815 PGLG g UG PV iOgPR FOe! S g An et Fiino HaraisirPaces
- 8L 0T hBSRERABA el 0 1RARdh FFLGRSH Sl %o Welaledrllfin 3 Ficurt !
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I n angpgcuate shape in cross-section. In the outer surface 81 of each
beam | i ke region 8, an outer surface portion between C the outer corner
porti ons QA prsssffio pmedstasvrainphesn drava nigsf ia obtaindd be punichengod thirmstap plasswith b
pin 1 resides in the structure of the press-fitted region. As shown
15 punch and a die (not shown) and molding it. More specifically, a plurality of press fit pins 1 are
manufactured such that they are arranged in parallel on one side of a carrier 2 at given intervals with
interconnection bars 3 interposed between them, as shown in Figs. | and 2.
The press fit pin 1 has such a structure that a first pin 5 straightly extends from one side of a
rectangular base plate portion 4, and a second pin 7 straightly extends, via a press-fitted region 6 to
.0 be press-fitted and connected to a conductive through hole 20 of a printed circuit board B, from the
other side of the base plate portion 4. Accordingly, the press fit pin | includes the first pin §, the
base plate portion 4, the press-fitted region 6 and the second pin 7 that are concentric to each
another.
The cross-sectional shape of the press-fitted region 6 is shown in Fig. 3. That is, the press-
25  fitted region 6 has such a shape that substantially parallel two beam-like regions 8 are made
continuous to a deformable connection region 9. By this shape, when the press-fitted region 6 1s
press-fitted to the conductive through hole 20 of the printed circuit board B, both of the outer

surfaces 81 of the two beam-like regions 8 are pressure-contacted with an inner wall surface 21 of

the conductive through hole 20.



in Fig. 3, it is forned in an Mshape in cross-section by '@ﬁ %}2@
beam i ke regions 8 and the connection region 9. The conne f‘ ﬁegl on 9
is formeggg3t@omp arcuate bent portion in cross- section, pthakohasea
concave upper surface 9a corresponding to a valley side of t he M shape,
and a 10 convex | ower surface 9b opposite therefrom Further, a part of
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outer surface 81 of each beamlike region 8 can be thus effectively

br ougitd bnifehd fwghteaonhkagionstate ¢cdmtinuouseo eahl dtharur f ace 21 of the
conductlve t hrough hole 20. That is, by pressure-contacting the outer
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The two beam-like regions 8 are reduced in thickness so that they can be elastically
deformed when press-fitted to the conductive through hole 20. By reducing the thickness of the

20 two beam-like regions 8, the beam-like regions 8 can be elastically deformed more easily because
of the reduced thickness of the beam-like regions 8. Accordingly, each of the beam-like regions 8
is configured such that the stress concentration stemming from large deformation of the beam-like
regions 8 can be dispersed, and that the increase of the required insertion force can be suppressed
at the same time.

25 The radius of curvature of the outer surface 81 of each beam-like region 8 is larger than the
radius of curvature of the inner wall surface 21 of the conductive through hole 20. This is because
the outer surface 81 of each beam-like region 8 can be thus effectively brought into tight contact
with the inner wall surface 21 of the conductive through hole 20. That 1s, by pressure-contacting the
outer surfaces 81 with the inner wall surface 21 of the conductive through hole 20 while elastically

30  deforming the beam-like regions 8, the holding force of the press fit pin can be increased. To fully
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t he conductive through hole 20. The outer surface 81 of eaﬁ}ﬁ@ml i ke
region 8 nmay be substantially equal in radius of 5 curvat o Che inner
wai | surface 21 of the conductive through hole 20. By makj hélfﬁ?di us
of cur vEAUPEH®t he outer surface 81 of each beam|ike rpé&g"é 21266
substantially equal to the radius of curvature of the inner wall surface
21 of the condyctive thrqough |l e 20, the oguter surface 81 of the

beam FRR ﬁ@@h{ﬂﬁmg forssy a&ﬁa&qngﬂﬁwn%wraewé'e € RiteR CQTREF RS EapTving asithic e
21 of iV [ ant. | i for . Thi n
oi t ocPiVET TR BE ST be DO B0 CHIPUARELP I nRlsp i ok i 67

def or FRILRIUCAVE thrbk}h M 20.€ beam | i ke region. In this enbodiment, the
two-beam | i ke regions 8 are so constructed that, when the press- fitted

regi on 6 i Theowsssutfatd 8dof each beansdike pidnvembai be sigistanthlty &fdal dgadibowh in
Figs. 7 and 8, mainly the connection region 9 is deforned, while the
béam turkaiuredgithmiong veallesuafaso? [ of thg hendpytiviethorugh dioka0. Byanakirgthe tadéys of
surfaces 81 of. the beatmlé#e regl%ons 8 are pressure-contacted wiith the
i nner CWiXpthreef the putersurtage Bk of 43eh pesmilike regionidhyubsigntialiy egusigo theradivg ef 5

oo netiraditsttr i inhd dlIPofABE 2 br Mo ESREIEL oA, B GndtSuitiieslGeatif o
91is gﬁmiiﬁsﬁg&@c&%ﬁg@}w&mﬁ HREUNAnG »@amesuﬁégé@z fﬁf@%g@tﬁu@ti@ré Mdugpso

that the outer surface are pressure-contacted w I nner wa

sur f apgle 20 subdiaitialty uiifasilgi Tigs darbetfdcticdl Aispbred thenfredsQosCantrdfort Rtetfifn Ofrb@r
hand, as shown in Fig. 7, in case of a conductive through hole 20 having.

tife largd deformatibe odérdnetndire béam-libxeagpine, 0. 65nm), the connection region 9
.is largely defornmed, and the entire beamlike regions 8 are also
def or med s isterspodmanhdhe twisbean-tke egions ase iconplaugtecuthat, when terresst ed

L O e B BB R RO P S5 AP Ba il
the i pR&bnRICHEN ﬁ}n‘wH%ﬁ)ﬂH@ﬂ,thﬂQstg%\g?a\P@EE?%eyﬁsL%ngﬁlg(ﬁyi%m%eﬁpmga s§ he

two beam |ike regions 8 and the | ection

I egi othabthaibatee OurFdcBUDUSE the beasikotdptonsisare pRiswed c@ftade Wt G iBhdrfwatie.
Consequent |y, nost part of the surface of the press-fitted region 6 is
flor meshrtage £ hof thercordiictive fraiewsh hotd 20.makes it possible to elastically

‘deformthe_entire press-fitted regiqn 9 substantially unjformy wthout
any part i af Féhah SNty fhahihe Ges ﬁ?é%ﬂ ety froudinsie €0 havingyhé maximum

el 25t Al 5 R TR BERRA bty B 85l EoR it BLBoR, e el e
regions 8 are also deformed a little so that the outer surfaces 81 are pressure-contacted with the
inner wall surface 21, thereby providing a sufficient holding force.

20 On the other hand, as shown in Fig. 7, in case of a conductive through hole 20 having the
minimum hole diameter (for example, 0.65mm), the connection region 9 is largely deformed, and the
entire beam-like regions 8§ are also deformed slightly so that the outer surfaces 81 are pressure-
contacted with the inner wall surface 21. Therefore the stress is dispersed, while the increase of the
required insertion force is suppressed.

25 Each of the inner side continuous portions 12 where the inner surfaces 8b of the two beam-
like regions 8 and the lower surface 9b of the connection region 9 are continuous to each other is
formed as a curved surface. Consequently, most part of the surface of the press-fitted region 6 is
formed by the curved surface. This makes it possible to elastically deform the entire press-fitted

region 9 substantially uniformly without any partial nonuniformity when the press-fitted region 6 is

30  elastically deformed. Accordingly, also in view of this point, it is possible to enhance the effects of
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10 MAR 20fl s WD 03/ 030306 PCTI US02/ 31266 i ncreasing the Rol di force of
the press fit pin, dispersing the stress, reducing the i JHMAR; force

requi r edwoRis®so3fié 9s. 4 and 5 show, in an enl arged manner, p@r/pee¥i1os Of
the press fit pin | fromthe base plate portion 4 to the press-fitted
region 6. The base plate portion 4 is formed with two dinples

(Pr ot {dgh GRS thetBI RO trESnE PRV fit 1R, AsferdsSihelsheiseRbuAnR kY iBbdrtidn Rfrce

| ances 4b are fornmed d in edge portions of the base plate 4, which are,
for exquipédetcto bite into term nal nounting holes of a housing of a
connector to nmount the press fit pin 1. To use this press fit pin 1, an
i ndi vi dual Figs.eélsandf shopi, in an ¢rdarged matuier smporbepaf tepuess fiv pint h&romcthe bassr 2.
In a state in whi ﬁh t he r(f:ss,fié1 inl is munted to the hgusing, t he
fi r st Plafepostiqighiorthe preatsfiied wegiop, Hhsrhese plategiontion § frformed wibwadples
pertipn 9c.of. the Lpper. surface: 9a,0f Lhe conpection region 9 is .
s podRUTRIonY FoReR P TR eSERET WETor RTINS BT RAE AT R adEer
positj i [oF Aot I Yo '

e S AP b LS Dty e IS BHARA b uBl ol

boar dhoushg of@rebasdctdR i€ frunehe pfesé AEpigut er corner portions 8a (at four
| ocations) of the beam 15 |i ke regions 8 against the inner wall of the

conduct i veTe hseahigtprésslfe poah abendiuidealquéstiapin bid opt offrand separatédh frerpbe i nent
was actually conducted to investigate a rel ati onship between the through

hol e eAMBefed: dp agtade tnehich thernress Atpay kis rapuniesl @itheyheusinge ther firstin Sroesstitpies a
qhn accor di ng to the present invention by inserting the press fit pin of
t

e pPBLBRE nvention which is gol d-plated or sol der plated 20 into

through hokgs, fia 'Sd_agﬁdas@éa%rml%(gértggﬁgéﬁeggu&&e@%@‘kﬁeocoquﬁa‘ rggleggggi by

the I EC standar was found t e experi nment

t hr ougibpdied & HpRIRNSOrRGHAIRE i§ RELhED subd&tially bentérPFeRitions bf freesmiiaeui r ed
and holding force of the press fit pin becones greater. Further, it was

al so fegiansl 85 Wbtn thw press fiopigh is peess-hitted ghthh obmludiisertbr@rghi lwlé 20 sfithh pantedde
range . of fromO0.65mmto 0.8nm_ the obtained insertion force and hol di ng

f or cecibgitibopig) thy coplprigrrgssures optheutsp semeyrortigngda (apfur tncationse of hedisamhat
e 1 B bR 8GR G POt Sor O ot o B ede SRty
maxi Mol € diameter, 0.8mm is larger than a desired val ue.
An experiment was actually conducted to investigate a relationship between the through
hole diameter and the insertion force or holding force of the press fit pin according to the present
invention by inserting the press fit pin of the present invention which is gold-plated or solder plated
20 into through holes having through hole diameters (0.65mm to 0.8mm) adopted by the IEC
standards. It was found through the experiment that, as the through hole diameter becomes smaller,
both the insertion force required and holding force of the press fit pin becomes greater.
Further, it was also found that even though the through hole diameter is in such a wide range
of from 0.65mm to 0.8mm, the obtained insertion force and holding force both fully satisfy the
25 respective target performances such that the insertion force in case of the minimum hole diameter,
0.65mm, is smaller than a desired value, and the holding force in case of the maximum hole
diameter, 0.8mm, is larger than a desired value.
While a preferred embodiment of the present invention is shown and descnbed, it is
envisioned that those skilled in the art may devise various modifications of the present invention

30 without departing from the spirit and scope of the appended claims.
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Wil e a preferred enbodi nent of the present invention is shown and

. described, it is envisioned that those skilled in theldmairmegs devi se
various nodifications of the present invention :30' without departing from
the spirit and scope of the appended clains. 8 10 MAR 2006 Clains: 7. A
press fit pin (1) conprising a press-fitted region (6) to be press-fitted
and connected to a conductive through hole (20) of a circuit substrate
(B), t®aimgpss fit pin characterized in that: the press-fitted region is
formed Tnto substantially an Mshape in cross-section, the substantially
M shape conpri si Aypress fibpinkl) crmprisigs o peese-ditted xamioni(§) ¢p bepresarifitiediang i n

paral l el , and a conpecti regi on éf onnecting the beamlike regions in
D et oAt Bt ol ER bR B ARt el BPRG SO MBR o boyond
a di st(;;}}1 &gri?é inRgabeam i ke regions, wherein the connection region is
formed 1T nto sucdh an arcuate shape in cross-section that the upper

surface of thepressfitédregivne fomiaddamaunbstakially anaVitshypsindeossisettion, vhe hape,
is a concave surface (9a)_ and has only a single arcuate -shape extending
bet weeAubstantially Mrshane qopRsisingivwerhsanglifee regionp o sxtcadingsubstantigllyde of t he

arcuate s e 1s.a.co X 9 ereiyq the | ower rface

i ncl ud @8 gf?‘“‘gﬁﬁoweﬁﬁggfﬁéﬁ {ﬁﬁg%l(e(:cgﬁﬁhﬁ gﬁ?'l S¢ glgﬂssm(al%%gmﬂﬂgFe t he

| ower siinh@C am%nh&@ingqegaﬁ oD extértHh@doviiilardbePondSa 8iRAE &)1 &Xf tht Bearh\iike
beam|i ke regions (8b) are continuous to each other, and wherein a part

of thereghpwy surface (9a) is located below a straight line (L) connecting
the left and.right, inner side contjinuous portions. 2. The,press fit pin

according t&" mc’ﬁ‘mﬂﬁ%}o@irﬁg‘f’ﬂés f?ﬁg’?&]lfﬁﬁﬁ‘:ﬁp@&aﬁ ‘f%ﬁpﬁl’P“PFr’és??é‘HPe_r of
the uppgk t%hﬁdipreipﬁuﬁ%_ebfm% drgid aEpb ebelpbidy tﬁta_r\ﬁll%‘%i% %)f'@ng(l\lf)shﬁﬁél@?ﬁt i ng

the left ht inner side continuous portions . 3. The press fit
pi n accovedivesurfazePa)iamd has whiyrasingle Aruateghaps extendingitatwes thé twhbeamut er

R A e g, e e
through hol gheréh the lower surface includes left and right imner side continuous portions (12)
where the lower surface of the connection region and inner surfaces of the two beam-like
regions (8b) are continuocus to each other; and
wherein a part of the upper surface (9a) is located below a straight line (L) connecting

the left and right inner side continuous portions.

2. The press fit pin according to claim 1, wherein the most concaved portion at
the center of the upper surface (9¢) is located below the straight line (L) connecting the left

and right inner side continuous portions (12).

3. The press fit pin according to claim 1, wherein the radius of curvature of the
outer surface (81) of cach of the two beam-like regions (8) is larger than the radius of
curvature of an inner wall surface (21) of the conductive through hole (20).

4. The press fit pin according to claim 1, wherein the radius of curvature of the
outer surface (81) of each of the two beam-like regions (8) is substantially equal to the radius
of curvature of an inner wall surface (21) of the conductive through hole (20).



4. The press fit pin according to claim1, wherein thm@&i?@ of
curvature of the outer surface (8l) of each of the t At i ke regi ons
(8) is substantially equal to the radius of curvature of an inner wall
surface (21) of the conductive through hole (20). 9 10 MAR Z006 T 5. Ile
press fit pin according to any one of clains 1, wherein the two beamli ke
regions are forned such that, when the press-fitted region is
press-fitted to Theprenfitipiniaceordingtoaghommodfclits)l, wheeunthe éwo deahailes (8

- 1) of the beam|ike regjons, (8) are pressure-contacte ith the_inner
wal | JEBORYacefonpe %ucgﬁhawhaaﬁﬁwst ﬁaﬂowﬁe%ﬁseﬂmmeec@ﬁsmc

conne i r

ol o iR RORIDER bk o BBl (5f10r e beaf 1R TaTers () REBACEE LhBiLL |
a t hr ciightheqher (WA) surfact (21 )oflté dontitetha\thidggihslie WHvetiledthe Qofifection: 7. -
The press fit pin according to claim1l1l, wherein the press fit pinis
capablregion (Fuisdafprmedei ved within a through hole (20) in the substrate
having a dianmeter of 0. go mm S. The press fit pin according to claim1,
wherein the press fit piLnis c%ﬁable of being_receiveg#wdthin a_t hrough

hole (20) it thelBapssy B RINRSSATAGEAC Fiag d. Wretgmdhepess it pip s capable oM t o
0.80 an]rgceivcd within a through hole (20) in the substrate having a diameter of 0.65 mun.

7. *  The press fit pin according to claim 1, wherein the press fit pin is capable of

being received within a through hole (20) in the substrate having a diameter of 0.80 mm.
8. The press fit pin according to claim 1, wherein the press fit pin is capable of

being received within a through hole (20) in the substrate baving a range of diameters from
0.65 mm to 0.80 mm.
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