WD 03/ 030306 PCT/US02/31266 PRESS FIT PIN Field of the Invention: The
present invention relates to a press fit pin having a press-fitted region
to be prewe-oBiosisedl to a conductive through hole of a pri mcedisoz/sreét board
or other circuit substrate. Background of the Invention: 5 As a press fit
pin (a termnal) having a press fitted region to be press-fitted and
connected to a conductive through hole of a printed circuit board, one
having the press fitted region, in which substantially parallel beamlike
regions are connected by a defﬁg#2£§ﬁg§ﬁ@§§ction region, is known. This
press fit pin is designed so t ) press-fitted region is
press-fitted to the conductive through hole, outer corner portions of the
out er Heldiefthe Imfentibe: beam | i ke regi ons are 10 cont act ed

(pressure-cgQntacted) with the inner 1. of the thorough hole , while_.th
connect i onqﬂ'@d?rﬁsﬁm fgeryion &¢latesto %Bre%FV\gSPb'i‘ g%l‘f“‘%?( BIfSY tt?‘ﬁ’?lglé’c?ft? bE REFSE ﬁﬁtggone
in whi J - i t e gion is forned
into at§ %ﬁogﬁ]ac%éfgg@of% g{qtl)ée)gﬁ% ??’E%P%&E‘é’ ot gl%aoﬁ g) lhfe% glr%g{n%lug’gttr 2|£t§'n region (see
Japanese Pat ent Exami ned Publication No. Sho 60-23471). The press fit pin
of this type is obtained by punching a thin nmetal plate with die and a
punch Bddkgroiml ef the gubetndioni ned pin shape, and at the sane tine nolding it
into a predeterm ned cross-. sectional shape. In the case of the press fit
pih havi ng AnePispelispin (g leaninal §avRg aPrass §ﬁ§b€egm te b press-disted prshcongptedhened

portigns nust .be.proyided both in.the.die and the punch { ch. correspond
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por ti anpLBR{A91 araﬂepbegﬁmk&@gon%euewcéhmy%rde%ﬁﬁgm\ébﬁmﬂsﬂ régl?(id, i&olwh. t he
outer | ower S|&E t hereof, but these shape portions are 20 liable to be
damaged durThigpiesofigss isupsighed fethp; adien thetprespifitted agigiont Bysessifetepunthe and di e
are lowered in durability. Accordinguy, the present inventors and so on of
t he preosduativgtiyphghuhaleputesgempr parbersbidhe ewetvrigers of dedraapelika regiopgare
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303 extendi ng liquely outwardly fromrespective sides of the planar
por t i deee3@PargnelPatenttExamones! 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
technique 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 sides of the planar portion 302 and continuous



WO 03/ 030306 PCT/ US02/ 31266 to the respective beamlike regions 300. The
press fit pin of the related art as showmn in Fig. 9 is not so large in

def or rablwowapaisié ity of the beam|i ke regi ons 300, and amCadspr/atzbe
through hole dianeter is limted to a small range. However, recently, such
a press fit pin has been required that can be adapted to a through- 5 hole
of a wiodke rtspuretebeanatige re@ions300. Thapiebefit fin 6bthrélatcd ad mesiawn AT, Dis not
0.15mm) as defined by |IEC standards. Assuming that the conventional press
fit pi$e lpegeappefomnatlecapabilityef the bepm-likoraginns i38@, anf ap adaptatle thseughdwlag t he

t hrough hol e. cli a”eﬁt ers d@fi ned by the I EC standards, a holding force is
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bj ect and Sunmary of the Invention: An object of the present invention is

to prow EFE daglasdss fit pin, which can increase the holding force of the
press fit pin wi,th respect to a maxipum hol e diameter of a mating through
hole 15 t o TS 'thﬁ‘etiﬁf’%%‘?n?“i“tal press fipip és welied e syividwad care&umée dieneht i me
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conductive through holes in a w der range in conparison wth the rel ated
alf. Toorsal mey bbbsgelndefonhdtewith raapdoe sthe shrpugsisolé of thpintiniddunt heledimsaatof
invention adopts the 20 following structure. It has a press-fitted region
to be HpuBELIpicAYsE@ SHIE BRIt andingreassrid tha equiredtinsedifhforst e of a printed
circuit board. The press-fitted region is fornmed into substantially an M
shape in cross-section, which has two beam|i ke regi ons extendi ng

SUbSt@Bie@{lqu.SGmwﬁlolf@ehﬁ'@%i@: connection regi on connecting the
beam |TKe regions rn a defor manner. The connection region is formed
into such aAn abjectaifehspragdt inveMionss teSEolidea prddafit pin, WhiRAIcas iHctaasethe
corresponding to a 25 valley side of the Mshape Is a concave surface and

an opplsdding foregvetthe presafepingvith reepeeiv aguafiswm hole giametenbf & ating peoughtholace
din the |ower th respect to a straight
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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
20 following structure. It has a press-fitted region to be press-fitted and connected to a conductive
through hole of a printed circuit board. The press-fitted 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 connecting the beam-like regions in a deformable manner. The connection region
is formed into such an arcuate shape in cross-section that an upper surface corresponding to a
25 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 right inner side continuous portions where the lower surface of the connection

region and the inner surfaces of the two beam-like regions are continuous to each other.

According to the present invention, since a part of the upper surface of the M shape is
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According to the present invention, since a part of the upper surface of
the Mshape is 2 WO 03/030306 PCT/US02/ 31266 | ocated on the | ower surface
side wthwopespastéto the straight |ine connecting the |eft®can$ozsghe i nner
side continuous portions where the | ower surface of the connection region
and the inner surfaces of the two beam|ike regions are continuous to each
ot her, lochted oo tirdowercnurfaegdidnwith fespect defhe streight 1egsdohyectihy eedéfd afd right inner

di mensi on between press-fitted portions on the outer surfaces of the two 5
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L ooaie i Bedtiike Mt crminntsdo Bichihcsy the BuhelRit vokion ch B isrpRted [0 2
Str esse LANCeRERL, %i@&swﬁ%e%&ﬁ? s il Bgff%fafls bR fhel Judr SR ReObE ﬁq@%{%nsert i on

force ?or the préss fit pinin e case Its 1nsertion into a through
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t hrough hol e. By reducing the I ckness of 15 the two beamlike regions in

t i0s neppeesyrfack eorbmpondink® the galleysidead thzeMedhapsd is dadated inl éfedowercbunfacesidasi | y
due to the reduced thickness of the beam|ike regions. Accordingly, each of
t he beWihresrest to dgistright linecopnscting the lefl and righitinnes sids cortinoumpartipns: avith phis

' he | def ' f. th -fi d [ b
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at the sameyid f¥eferaBR thht thé ﬁéaﬁ{-ﬁlpéa%}gforﬁﬁéretr%c!é@m ftkREss Gy Fﬁ‘é@{l}é& %g{l e the

outer surface of each of the two be regions 1s set large an the

r adi useladtically deddriied vientphessifite@to thelcbnductiV@theowph Hohe Bypreducing whe thibkegbf
hole. This makes it possible to effectively bring the outer surface of each
bé&m | thr éwe bepnohike regeons igythis mawner.4be bean-hke tegions nar bewladtically defernedimaerhe
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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 substantially uniformly contacted with the inner wall surface of the conductive
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of curvature to the inner wall surface of the conductive through hole. By
maki ng the radius of curvature of the outer surface of each beamlike
regi on swvetoansied | y equal to the radius of curvature of PChaSonses6 wal |
surface of the conductive through hole, the outer surface of the beamli ke
region 30 can be tightly and substantially uniformy contacted with the

i nner thadughdiotd aiterefbre; the stems domdentrationJtéMnihg/ 30 Boge RETAGOR LALEH6

t hrough hol e. Therefore, the stress concentration stemm ng froml arge

def or neffechnely dispprsed ever dhe antieg Beapt-Bkraiegions.over the entire beam i ke

regions. It is ef er abl h t he, two. beam ] i ke, regi.ons are fornmed such
ot aien Y ieprBleEbE Bt e b hea B 1aicRs B ropt bEP HBE crien Gt el
t hrou l; ] i i er: .
pr cas o ERurPser Byt bihe SRULARENRheh e P Tl dpnb R BBk regions
hobe Wriessard-tumtatadneiei thehinree Giall BuifscedF iy doRGuctME tirotigH Kols twhile tHérc@nndeyioh he
deformation effect of the connection region and the beamlike regions, it
i s poskgigngs defofmgd: NW¥ith ik stnesture ey the flefotnsation effiectraddles evgnedtion megioh argl ther ce
of the ress fjit pin, dispersing the stress, reducing the insertion_force,
etc. Ilfeaggle‘ @S@P%B?‘éppﬁ%@gﬁb hgﬁe“gﬁ'éceitﬁ%%f?e%ﬁ Fdngrenstngthe hlding derce aE thgher e
the i -{ a6 I ions and the | ower surface
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of th onn re are co uous to eac her is fornmed as a
curved surfrRefpreiidble hatddbtiRo @8 rindH§iad tftinubRTortsHstwiRfe the et ifrBess &fthé he
press- fitted region is forned by the curved surface. This makes it

pd8si bive Heamelikestegioas and tHe foovenstuifeefitliere@nngutios sedidrt dre domt@dmbanto each other
substantially uniformy wthout any partial nonuniformty when the

pr ess- 6ifermed as pcyriea spidacs) Jith such|acoggusating moacrast of thesurfacaptbe pressi ew of
this point, it.i ossi hl e to.enhance.the  15. ef f ect f inecr ing th
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f ur t hetegiohjieelhsticaltyldefdingedt agesrdidpty,abb,in ey dfabis point Undeosdislo e éhan&f the ence
to the follow ng 20 description, taken in connection with the acconpanying
diawi reffectsy éraseasingjtheheldihgfence of tha pegsafispinj dispersing theiskiessetedneing theiimsevtiinc h:
FIG 1.is pl ane view of a press fit pin according to the present

i nventB%: SFIG 2 is a front view of the press fit pin according to the
present invention;

Brief 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
25 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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FIG 3 an enlarged sectional view of a press-fitted region of the press fit
pin according to 25 the present invention; FIG 4 is an enlarged pl ane

vi ew of awbag®3Epbate portion and a press-fitted regi on of PCRaSopsrss fit
pin according to the present invention; FIG 5 is a sectional view taken
along aline V-V of Fig. 4, FIG 6 is a partial sectional view show ng a

r el at i tonbdprpsdneinwerdtiontdnd agrimsesl didchit poard daciag domitmctive WdugBMORH306

PCT/ US02/ 31266 _to the present invention and a printed circuit board having
conduct i ve Rk difghsesbonal viemashowinganelastieallyostedormedstotesofohe prgsafitted regioned] | y
defornmed state .of th ress-fitted region of the press fit pin according
Lo tnenpPESEHCPIRACRIATIBIS T PRSPUSBYCRoR Bith FPRTtAuATHORR Ml RS G 81 s
a_sect | onalprel Y SOGHNG VRN Soadtd £AllcHRS REdTRLa A & L plbenRELRS hIdH! o
region of 5 the press tit pin according to the present 1hventlon th

r e$ pecthe pesafingin hodonding tethd ipasBitaeivenaaglwitl késped tb § nidRirkith AbR_Ham&et; aadal
view of a press-fitted region of a press fit pinin arelated art. Detailed
Descri pti orfl6f 9igan anldrgest seatiendl Aeyodiarpsess-fitti ir¢giont bfea prassefittpimin ansejatdsbart.
susceptible to enbodinent in different forns, there is shown in the

drawi ngs, and herein will be described in detail, a specific enbodi nent

with the HafpestARdh 9t elﬂlursﬂ"ﬁiedt bRES S di sclosure is to be considered
an exer : _ _ e invention, and is not intended
to limt thehiloiheiivediion fal Batueptivld bnitRlfterd iddidRRef FRAY HEes Shown in
Hereafter, an enbodi nent of the present invention will be discussed wth
r ef er e¢he drapingshanddeonmpalhbe deschbglinelstail, a specBic etnbpdasent fatith thé andersimling i n

t hese drawi ngs i s obtained by punching a thin netal plate with a 15 punch
ahl a thatdhe prssent disclasura o beicamsidered an eusmplif paticinfaf dhe nrinciplessf theinventions
press fi.t pins 1. are,. manufactured ch.that they.ar r.ranged in, parall el
on oné™ il%’gc’té?te%de§§? angtftﬂﬁ nypnign fa r’iﬁalLE At Ht‘\?@‘l‘tgé W%ﬂegc %F?ié}eﬁed ngﬁlieia% »Hhars 3
| nt er RoSRMiMEk VERR pReP infhtish Wi bk BisFl i idig B has
such a strhcture tf%)at al?i rslt pin 5 lé?tgésg?dg Itl?g&grf%ceent %%ﬁgﬁﬁflg@gﬁggla
rectang@gl ar base plate portion 4, and a second pin 7 straightly extends,
via a press-fitted region 6 to 20 be press-fitted and connected to a
conduct i ve 4 bresufifpindishown inpthese grawimgets abtainadi tty mweahidg B thih mataltphae vither

i . i 4. A i h fi i 1 |
f eef Iopl;ug{:lp %qcfpa g(m?ql% & oew OarnEiIrr?o ding it. %grregll)&%yally} a &uglrli?ys c?f prlests 1t|p1nns 1 zir(rel cl udes

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. 1 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
20  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 1 includes the first pin 5, 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 is
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.



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-fitwednagion 6 is showmn in Fig. 3. That is, the pr@€3AUSEE3IfNbEt ed
region 6 has such a shape that substantially parallel two beamlike regions
8 are made continuous to a deformabl e connection region 9. By this shape,
when t he prEegréssifited region 61 desighed preb sisat fat thie miepattlEmst eoadiveddr portions @agh
hole 20 of the printed circuit board B, both of the outer surfaces 81 of
t he t v throgppectikeoytergiuptagesd | pf thatreamislikeaegions & ereauesaiterroatacied veth the jnner
surface .21 of he conductiv rough hole 20. 5 W0D_.03/ Q30306 .
e ool 1Bge2 e RoE! tarf ohe By soer st e TR P B vt S
tine, | r r el RT ] r i es
81 of Fhs Famm IR o DR ecl dre R I rebiOf 8L REAREL offieppinibn BUNBE

sus f actke ddter Aea@PArtivgk Ba icPaNedis 4 flen@vtgicecor ner portions 8a is fornmed in
an arcuate shape in cross-section. In the outer surface 81 of each
beam | i ke rieégabne of thigpresstfes pirs Liresilesingbe strasturoof theemessHitted aegion.eAs slowrer

portians.8a Is forned as a, pl anar surface. feature of this press fit pin
1 r_esila?ég-?nltf%ffsﬂgf m&hfl@sbgﬁe lpr?éOSﬁ-rS%%@n_ﬁmt@%ﬂvor Mofike rAgwgﬁ%mg then Fig. 3,
1t 1S dQhdmRan b i%.%ﬁ@%egﬁn_ﬁé&%?seﬁ)}r%lgd]in%/ ark E&%uétgﬂe&%g onliff Grds§9! Ons 8
and the connection region 9. connectron region 9 1s*formed into an

ar cuatsgctRNthaPRAstad @cdve uppaSshirfa&ctTal dofRsponfls thaSaleycRMEMMBe NMRRRIhe Sihfaace 9a
corresponding to a valley side of the Mshape, and a 10 convex [ ower

sl f acengdx lopposirfaee P epmfsito therdfont. Ndurthen agarttofdtie uiper sipfaee 9sisrfoattion&h i s
positioned on the |ower surface 9b side with respect to a straight line L

that crfhelower pwface ShgideiwyHh reppestlo astirgight gt ithat serneptsdett endsrigly ingieapidet he
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errbodidms,oftﬂeqwmamQ%qe%{ﬁ&@%Sgﬁg}u%hﬁ;eamsth%@n?er of the upper surface

15 corresponding to the valley si e Mshape is set to be |ocated on
the | ower dnefiaerab&imentehe ritbst borfcagqiguirtiérod dtehséentir @fithel upper durfagnect i ng
the left and right inner side continuous portions 12. Wth this structure,
t he conmewonding teticonlley sdqmofitbe Mashapy isssetitohe Ibeated 9n thefloversurfe¢ert dideal | y.
The two beam || ke regqions are reduced.in thickness so that they c be

el ast 1B F5Poctians HEREAtEn Lpateeting Hiedat pid FRls TERRANEEPVETRH; SRR G e 20,

By redygh s Etﬁ?ct&rg,i & BSRRctn &5811 9 can be easily and uniformly deformed elastically.

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 is, 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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20 two beamlike regions 8 the beam!|ike regions 8 can be elastically
deforned nore easily because of the reduced thickness of the beam|i ke

regi ons 8wOAsoa3Mé ngl y, each of the beamlike regions 8 ipSTUNE/BR66 ed such
that the stress concentration stemmng fromlarge deformation of the
beam|i ke regions 8 can be dispersed, and that the increase of the
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pressure-contacting the outer surfaces 81 wth the 1nn surface 21

of 5t hecupwunghe ¢d theénriehwallgbrfael 8 f@hendvindgctBleabiouglahdly 280B ¢lafakingithitgrating of
beam | i ke regions 8, the holding force of the press fit pin can be
i ncr easepturgof thelouter sefage 8d fe Aike/ regonr B3ubsantialy lequsl to thhradiksoifdi ng
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20. By making the radius of curvature of the outer surface 81 of each .
bé&Gm |laige defogmatiorovsutieteatite lehinylileqegibnt o t he radi us of curvature of the
inner wall surface 21 of the conductive through hole 20, the outer surface
81 of the IB&usFMprdimenlythsiwg-heam-IHe regight § gresesonstiusted\thatvhenehe pisss wal |

surf ac 1 of the con tive through. hol.e 20.,substantiall niformy. This
can orftistredon § WprERAMt ¢ i dppBER uhBumeAdeP R P M TRt B Ll g
def or ¢ EQheQYSH refiBR 9GQULD AR MR tHED LRI TegibRs %\Eﬂesals%"@@%lﬂg?@éfo?ﬁéaeso
two-beam | i ke regions 8 are so constructed th%t, en the press- fitted
r egi orth& thsoyreressisfaddstsil ed thetheammelilcongivas 8 ¥e préssatégiontaoled with thatngheulh i n
Figs. 7 and 8, nmainly the connection region 9 is deforned, while the

b&am |suidace Hgefghe cadnetivedheoygli Boleght | y) deformed so that the outer

surf aces Bl o IeuRERD LK, oAl ol Py St Brespur oy popL Gt e A e,

rsng )?Ymnuﬂr%% (flicuﬂeteﬁ(fof- é}a}rﬂ)ﬁ:, @%ﬁﬁnftna‘?nl? a4 fihdc¥ibn %El&lug 1 d”é?clrﬁ'leapanlaeﬁ{cj: Bl fife
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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hol e di anmeter (for exanple, 0.8mm, mainly the connection region 9 is
deforned, and the beamlike regions 8 are also deforned a little so that
t he out erweuwsfases 81 are pressure-contacted with the i nmer/usat/Bi2surf ace
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

m ni nuimcteasing thedwbting foréasf thaprei fit, pif). disperging thé stresemadcingdthe irsgition fOrce S

| argely deforned, and the entire beamlike regions 8 are al so deforned

sl i ghtTeguisg et6at t he outer surfaces 81 are pressure- contacted with the

[ 'l surf . Theref he st ] ' d,. ile. t
norease of PERE SParel Tt ErbREPBh AP i Refiht BERTH pind et iedss ne
i ncr ease of “Phe st LT ¢  ERHEGT
poam T B, O s P F AR s "o

ar & cofprotrusions) 4aopreadedatdie thel sarfadethemedf. as phurality veRAnsdsrdbagefornaed seeigent | y,
nmost part of the surface of the press-fitted region 6 is fornmed by the
cur vedpratienssaddhe tase platmdashith angolos example,do bitainto teaminal niefiating holes ofiat i r e
press-fitted,. region 9 substanti al .uniformy w thout any partial

nonuni l?%ﬂSWigt(’;a\Rﬁ’chf%éo B’PB%tstﬁ‘F P’teﬁ%%ﬂy Bdion 6 is 30 elastically deformed.

Accor di ngl y col i f .1 Ris.:ROI it 4SS i t he

ef fects of T%%Hg\’?? %%6@@%10]!3&# F@B@?@%‘%‘%ﬂ P frrllzlrlgggfdnfggf%geegﬁrg{égﬁi%&hgrce of
the presser2. tin Ristate @i voiER ﬂiegﬂesb Ifi€ pit I R Fountedd el Kbubing, the Figst birPNcdidfikfes a

required, etc. Figs. 4 and show, in an enlarged manner, a portion of the
pl@ss pintcopnet. 1 fromthe base plate portion 4 to the press-fitted region
6. The base_plate portion 4 is formed with two dinples 5 (protrusions) 4a
protruded f3iB¢6 hE@asLsansaedipreiadoic of thepnpensyrfage §a of f&ﬁ@@@mgorafeel%‘%lﬁred in

edge p i of 1 base plate 4. I C r for  exanpl e ite.jnto

t er ni néa)l%g Orsrgd]u%tal pr?ﬁltlaglcgrsrgscﬂog(gng %G%gl\%o 8&s§n§%%%e&eépo%o%qﬁﬁe %‘i‘éﬂ'm‘%ss fit
Pi N 1. reddndi8avhdn iht i} itRd i leoR) {redc Ut
O 1 angtoub B iR Paef bl (2P ieglo| (ELHAIURl (HRRR pLlc o0t elted

pi n 1 ¢isuitbomtiethetcontabteprémures afithe bber Edrhst paplichsBagatrfsint fotdtdas)eof tHObdant?
contact. Since the nost concaved portion 9c of the upper surface 9a of the
cddneclikegngipey} agpimst the inpgrypdisdhegondugivisithiongh bele casbomdingibstantiddlyght t o
substantjally center positions of the beamlike regions 8, when the press
fit pilﬁutfnf’s press-fitted to the conductive through hole 20 of the printed

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 described, 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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circuit board, the contact pressures of the outer corner portions 8a (at
four | ocations) of the beam 15 |i ke regions 8 against the inner wall of the
conduct i weotobtosnigh hol e can be made substantially unifor PCTAISOEXR66 | NeNt
was actually conducted to investigate a rel ationship between the through
hol e di ameter and the insertion force or holding force of the press fit pin
accordClgmso the present invention by inserting the press fit pin of the
present invention which is gold-plated or solder plated 20 into through

hol es havinl t hr/é@gﬁs hbpia CGWB@Y?S@' fatshredion 1. wmr§ssHilisd aed conneetsd tq £C

standard t hr ou experinment that, as the through hole
d|anet%)%nggéﬁgugH@ﬁFgfaC“%B%Wbﬁﬁg’|nsertion force required and hol di ng
force of thghQERske prels-Ritdd IQE%H ”@ﬁ)nﬂé@ﬁﬁ@&bsﬁi‘iﬁﬁlﬂﬁ(fn’ M dsth é@lﬁ gcg(&s§ %?ét%‘ﬂnd that

even though the through hole dianeter Is 1n such rom

0. 65mMwhich Ba8iwy beahelilodriegione ek tbitigg fubsantialyds pandelbmhdia cghnketicngegionh ful ly
satisfy the 25 respective target performances such that the insertion force
i n5cas@f’®?0ttf1§éh¢rb%mwhh¢ 1esioas i & @pable Da@Bmm is smaller than a desi red
val ue, and tge ho force in.c t he, maxi num hol e di anet.er 8mm

is larger tWAaFeiRt egsapFeian iR latop%us?éﬁm@aats Gl RETOSS- thPﬁQ‘abP‘ésent
I nvent o, ki Qg&@esgar Iu&%ﬁﬁfh@@?md%%f {he M% %EQQG&aLQ@rfa%Q% @ﬂoigg in

the art my VI se I catlons O he present | nven

Wi t houlowdenafdck Rt donOBR §dracepi rit and scope of t he appended clalns. 8 WO
03/ 030306 PCT/ US02/31266 Cainms: 1. A press fit pin conprising a

press- fitt eshereigitnloner hafase axdudes tafioohdaiglit Doanadd eoitingows poctomd wdteiothe

t hrou hol e _of circuit substrate, wherein the press-fitted region is

f &P rreg“’wﬁf %Préaﬁﬁg? thecompecijorpregionand drner sprfacesef the v bram-likpregionnase t wo
bean}l&éﬁnﬁ&g: &“ﬁﬁéend ng substantially in parallel, and a connection
regi on gomnact I'ng eamlike regions in a defornable manner, wherein

the connectyRGeih@PaRibriike J@@mfab@tsqomrﬁﬂﬁe w&%&ﬁa&fm%mregﬁ&% section
that an upper surface corresponding to a valley side of the Mshape is a

concavsgraight liac eormactirgntholefiosidtrizht 1rmwldes¢unﬁaﬁcﬁ1slp@rtam@onvex surface, wherein
the I ower surface includes left and right inner side continuous portions
where the

2. The press fit pin according to claim 1, wherein the most concaved portion at the
center of the upper surface is located on the lower surface side with respect to the straight line

connecting the left and right inner side continuous portions.

3. The press fit pin according to claim 1, wherein the radius of curvature of the outer
surface of each of the two beam-like region is larger than the radius of curvature of the inner wall

surface of the conductive through hole.

4. The press fit pin according to claim 1, wherein the radius of curvature of the outer
surface of each of the two beam-like region is substantially equal to the radius of curvature of the

inner wall surface of the conductive through hole.

5. The press fit pin according to any one of claims 1, wherein the two beam-like

regions are formed such that, when the press-fitted region is press-fitted to the conductive through



10 I ower surface of the connection region and inner surfaces of the two
beam | i ke regions are continuos to each other; and wherein a part of the
upper surwama/o3sodé ocated on the | ower surface side wth r@Epasn2/snea
straight line connecting the Ieft and right inner side continuous portions.
2. The press fit pin according to claim1, wherein the nost concaved

por t i oholatth¢ bneter wefat@rofalie bdaen-likpepionsiredeasurs-conaeted dithnhd inaed voabsurfade f ace
side with respect to the straight Iine connecting the left and right inner
si de c@frihe pepsiusti yrohtqugh dolegvhiterbe ganagesionregipn is deferdredi ng to claim 1,
wherein the radius of curvature of the outer surface of each of the two
beamli ke region is Ia&&et than _the radi us of curvature of the inner wall

surface of ®he cHoRIEss din preatsting tslaim 14 wherein the pzess fif pings papableof 8FiRg t o
laim 1. .wherejn t ' f t f.th f f h of
The ¢ vieri iR PykBRoEdn BasTiatt e Aeitlpef Rl e of curvat ur e

of the inner wall surface of the conductive through hole. 5. The press fit
pin according to any one of clainms 1, wherein the two beamlike regions
are formed Auch Thegressviltgin ddeerdigeldimt It @theretrgihe Prdss fippiadsedpable@d beiagt he
conductive through 9 WO 03/030306 PCT/US02/31266 hole, the outer surfaces
of t herepaised vithia arthigugh bolgrie thersubstiagtechayingraadiametenwt h8Q en.i nner wal | surface
of the conductive through hole while the connection region is deforned. 6.
The press fit pin according to claim1l, wherein the press fit pinis
capabl e of ein i 1.5 4 ar gu i : [ Lnhg a
di anet er oféj'o. 6%Thrfc1r§ 8§ﬁ{$ﬁ%wﬁp{§é@ t?icgﬁ%ﬂhg}g%%glrﬁfh%s% ggglﬁglp%&pfﬁte\?ﬁggékn t he
press fecdived Withis adbfoabh Bolefin BRI sOBstratedt®i albd 6¥l dlardetbl HRHOD.6H AiA té 0.8 he
substrate having a dianmeter of 0.80 mm 8. The press fit pin according to
claimmm.wherein the press fit pin is capable of being received within a
through hole in the substrate having a range of dianmeters fromO0.65 nmto
0.80 nmm 10
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