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DESCRI PTI ON.  SURFACE MOUNT ELECTRI CAL COVPONENT 5
Technical Field The present invention relates to a
surface nount electrical conponent which is surface
nounted on a circuit board. More specifically, the
invention relates to a surface nount electrical
conponent suitable for use a board nounting nethod in
whi ch a surface 10 nnuqﬁxﬁkﬁgﬁféﬁa! component is
surface nounted on one side a circuit board, then
the circuit board is inverted and another surface

mount el ect i cAl ' d t he ot her
side of the %lrcd% @ogfﬁﬁ%§ FE%#O@#@%? eFing

(overal |l -heating soldering) with the originally
7 e ted electrical conponent on the underside
eégﬁ%%ﬁtﬁggg?rcuit board. Background Art Various types
of sUhr¢ avesaptninvengdoninellatesnporentsfare rkaotreledtrical
ISord S0 (ge y t rfa t
coeﬁ%c;riggﬁﬂﬁgg#%oﬁggﬁ%%%gﬂg%gkgﬁr acé %gﬁﬁﬁgg gﬁaﬁgthMore
spefHfesadflva Prd ingdntionwielabeartd aWenfadrensunt sglectrical
cofEHEN NG, i (SR f trJT?éjFx a?ﬁtnl[blrﬁ'tQEa n%lft(}i@d.i@lr it &80a surface
circuit board, initirally (in first~so erlndg,
nogleet eigaicad | capepant icaydnenrountedenmpentist @haghgcuit
botdletRén the A dNtahLld §41inReREd dealﬁ&él'g—:‘q.’" g\;}rpél e mount
refl ow soldering, then (in 25 second sol dering), t he
elggtirdcad eqnrauientbbarsplideredver tthe abentsige of the circuit

bo LY IeA1L6! 861 HOPI C _ qmtﬁeﬁﬁqgg%l%%%iﬂayn&tfﬁ% the

again_by the reflow’soldering. A problemhere’is _
orygigadby geir fHce: reuperd igwstréfal Heompeomgohept sthe underside

of ighet kal&yitseldened on the printed circuit board are
mel ted during the second refl ow sol dering, and sone of

the 30 electrical/electronic conponents initially

Backgt8Gh@thtt0 the printed circuit board are likely to
fall off the circuit board due to their own weights.

As VESHORREYREF Gfi BIFL268 MRS Seshréal carperan et Folgown.

It &L aBdd {ad11F0Ne%aMHhaL JaRanesgbRexaihhedlectrical
Pat ent Publication No. 35 2001-358456 proposes a

COMREPRRIEE ik SWATEFR T @OBRYEH AHBRLAI Stdafetat reinted circuit

board. When the surface mounting is performed on both sides of a
printed circuit board, initially (in first soldering),
electrical/electronic components to be mounted on one side of the
printed circuit board are soldered by reflow soldering, then (in
second soldering), the printed circuit board is inverted and other
electrical/electronic components are surface mounted again by the
reflow secldering. A problem here is that the solder at the portions
of the components initially soldered on the printed circuit board
are melted during the second reflow soldering, and some of the
electrical/electronic components initially attached to the printed
circuit board are likely to fall off the circuit board due to their
own weights. | \

As for the solutions to this problem, various methods are
attempted. For example, Japanese Unexamined Patent Publication No.

2001-358456 proposes a method in which the environmental temperature
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1 of the ref Iow soldering, i.e. nelting range of the

sol der is changed between the first and second tines,

so that the solder portions initially soldered and

| ocated on the underside of the printed circuit board

are not nelted. 5 Another nethod, in which soldering

is perfornmed after electrical/electronic conponents

ackages) are tenporarily bonded to the printed

Ofcf he GrElpbarddasing anc aBhdbing range gifsth«folfends changed
bedeaeni bed. £ Hax %é”ﬁ’é@ond tdapanes cotnexagl BegaBatRNieions
“Publication No. 98) - 256433 (Figure 5).
ind£egbhi sSelfiersdce @a@eéoquw@nlcth@nd@ri@med@fof h‘éle printed

ciRPELDE GSbaHd Q¥bindOdd thaom fal ling of f when the
printed circuit board is |nverted and ref | ow

sol defiHd ats sy neéd WHght hildardngr dér key formednplter
elacELIMEQLcOPoA e cuRdalsitde ﬁc@g@rs? @r%dt&ﬁﬁo%léktl 1y bonded
g

board, a configuration in which a’so pe
toaﬁ%ﬁtﬁﬁﬁ%ﬁeﬁyctﬁ?ﬂﬂtdéﬂaé§ %ﬁ%ﬂgaﬁpl?Q%%$%ﬁ?fcéﬁpé¥@QuHQ9Wn as

degeffi-}ﬁd Olﬁot: hecambaesi O BbahbEe CRRVARE AE] WRIteR ] BudMI@tion

|5%4% g be se arated fromthe board by the
Or ot htiPIRAr A eht FL g khown A81H&¥EveRéd, tff%Paéi‘i%‘ﬁ?ﬁ én the
unw_»shma@eseh&mmaeélfahetnboaﬁal FEsh AN 1MAg off when the

2003-115334 (Fi g til further, as a nethod
briede it % l%&PH@FF%agtﬂrr@ﬁéPH sodfleg iy 15 Regifgamed.

fﬁg E‘llllttéie“r ,knhowadthato gré#fr%ghc&m%ﬂo& &h e;glteed?d?é'}im{aie of
e.S er g r oaden e area o a s er | e .
2 R Pl b S r e o bl St Bt e 2ok iy Deg is

-addiatient 1 Pulpriovatic@ rasl\bstaaﬂiﬂﬁéi:&)orp@é;@%s(a&@u hembkr dithe

. t he t hod n_whi t he sol der, [ ting tenperatuyre
1A EROULP BPERT oL R dEaRoEe LOBYKAER FAPERE=] fron the
boﬁmbbyctﬂtel @b tiNoiona25m2B&it: I58dEwn heweyersibedqufsreexbinple,

i pERERe St hEeot e A Gbs B irabrem - APQR bhel® (Fiure

4) .f 8til eduirphent alsnala@ﬂ:l’feﬂtfo&ﬂénmmict‘ﬂr@ﬁﬂﬁ\@esolﬁéfilﬁtﬁfs,trength
t.he, pack disclo In Jap ese Unexa ed Pat ent

of B R o S rgeD” 10 TooufovRaiEs: RATEHIPL eHparartpgted

in ¢ achéelr begaoshiisideat thebyrd9 odppbyldeg ahl bethesideectbbed,
a S|on nPr vi_ded t he und ckag

oy A Snb e P E e dalrudRERe Seitiell | BIPLARIR .

facin
10(1998) 064608 {(Figure 1).

In the method, in which the solder melting temperature is
changed disclosed in Japanese Unexamined Patent Publication No.
2001-358456, however, requires two types of reflow furnaces having
different melting temperatures, which poses a problem of high costs
for equipment investment and maintenance. Further, the package
disclosed 1in Japanese Unexamined Patent Publication No.
10{1998)-256433, which is temporarily attached to a substrate by
applying an adhesive to a protrusion provided on the underside of
the package facing the substrate, requires the adhesive, as well

as equipment and process (manpower) for applying the adhesive with

a dispenser and solidifying the adhesive in a hardening furnace.

As disclosed in Japanese Unexamined Patent Publication Nos.
2003-115334 and 10(1998)-064608, the soldering strength may be
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as equi pnment and process (manpower) for applying the

adhesive with a dispenser and solidifying the

adhesive in a hardening furnace. As disclosed in

Japanese Unexam ned Patent Publication Nos. 35

2003- 115334 and 10(1998)-064608, the sol dering

strength may be 2 increased by addi ng a sol der peg,

and creating a hole_in the sol der eg to increase the
1ngFesaPB By Ngi ;oL ey e, oAnh CEBREERY A npka in Hip solder

pe¥hen ihhee s dabes-RONLEen Hf 18ncampeRENtof & 581 fed f@met.

t he second refIOM/soIderln t he conponent i s not

Buby 1hee thecin'deyefaositien beu% CQmP%n?IFfélﬁ dedtp8ishtpe second

rebﬁéw\@ﬁmdéf@lgﬁutﬁ@%gmﬁ)@ﬂ?éi@'ﬂsQfott éﬂpwa%,csl der@rk1\PPEEA Bkd due
and rotatlonal monment of the wejght of the gravity

Lo bk grelatipashin, bett%eléuizh%cwf@ﬁ@ GRNP &R Hed 6 Spﬁ@ered

poﬁ’@idiﬁ&ﬁa fStalch 6Ra Hinfhehs oflepengh iRgh toBf tie 5@@@iﬂp&eﬁ£er
and |l ocation and _sjze

gV| center, t he
A K RO ARG AGRF1oR RereL R ObEE RodslehRd Pertion aiffers
deﬁéﬂdﬂn@lﬁg tHe peverisf th€h§L§ﬂa&@QyI@5ﬁﬂéQU h8d location and
.ins f|C|e %%ﬁven a ﬂ_ {hé% dltionaél o
Sl7p?'8 PES lqg ent'to1F &% “heetr el ?%%é&t?hnmg
pow/eirveOtfhé Imfrfaté CiéiBliaRces ORSETH beshakews, aa&itdldetr b8g is
t of the present invention to proved a
adiﬂ%gpg%if gﬁgctrlcal conponent which is 15 | ess
I|k&h¢ toerebaht Dﬁ@eﬁtﬁﬁ@b&k@a&%ewh@Ev@l@@ﬁﬁ on ¥hey of the
derside of t (ié%)trate V. |nvert|gﬁ E yl strate
Clr&HﬂlS TRT T CEFCE P bR r T dw R Fh GPEF a?é e present
1nvsnkdenHngpmboe&sssumfah@u&nﬂﬁqalé¢ﬁu1calnu@mp¢ﬁﬂﬁt'whﬁch is
n er | equi_ pne 20 Discl osur
ref ubt PO borng Lot ke SHIPFR e aileh Phpced b o vhfrsice
of the spbesente blynimmﬂtdngi tshea sals f moee Hndimubabetédilt@a.becond
f30ﬂp0q9ngnlqgl dIQ_ g ur.al |t% of solderlqggport ons
'chtt s %8ol clr EFren T Lde BFOCS % r EH 1o PoaF it ing
1nvwhEmethf025aﬂhetimnaﬂ seiltdeniiereentipalntengt h of a
second sol dering portion, on which a solder fillet is

formed, of the plurality of soldering portions is set
Disslesutdatt, thheintdreisur f ace nount el ectri cal

fgg@ﬁgﬁ%@lrgécgnﬁoﬂﬁt“%q (3098 PT RBSLLCULE B9R Yoresent
invention is a surface mount electrical component including a

plurality of soldering portions which is soldered on a surface of
a circuit board, wherein:

the total circumferential length of a second soldering portion,
on which a solder fillet is formed, of the plurality of soldering
portions is set such that, when the surface mount electrical
component is on the underside of the circuit board, the relationship
between a downward rotational moment M1 arocund the first soldering
portion caused by the gravity force at the gravity center, and an

upward rotational moment M2 acting on the second soldering portion

- produced by the surface tension of melted solder melded during

overall-heating soldering is M1 £ M2; and
the total circumferential length of a first soldering pertion,

on which a solder fillet is formed, located opposite to the second
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bet ween a downward rotational nonment M around the
first soldering 30 portion caused by the gravity force
at the gravity center, and an upward rotationa

nonent M2 acting on the second sol dering portion
produced by the surface tension of nelted sol der

nel ded during overall-heating soldering is M <_ M;

and the total circunferential length of a first
SOLGPHERT RGTHOPEI G OS35-Neh SRAY EHY §e§6?8é?f fihe prface mount

elbetABehl | QEpladnePReSkEe LAck NEnSECOMthn 310l 818 mount
portjon across the gravity center ‘of the surface nount

L EEA G4 o SPTRRHGAL O SheBIndSERIe IR LRkiet e board, the

resdt{ @G ipOUBEwe&h e&tddhﬁﬁbrgoﬂ@wiﬂ%allsm@ﬂeﬁ@%B around the

unqié |ge of the circuit ard, the relatlonshlﬁ
Sehigh hoer HEWRARF 8% GeUFed kY thpAeaYive fareamt Fhe wavity

ceSLEONShdE Mdrd el P Aidth@Nof AL SRsheddt tMae tavigt ¥nf @hee First
nter . and an upward rotati onal nonent

%a the gravjt C
SO ﬁﬁr‘iﬂ?’%/ ﬁ’éog‘i“F%q DY ERF ep&'reflﬁbﬁn sHofiit ke FpLlder
melded Sjamrﬁﬁgetlﬁ@rlﬁidiﬁlmf—hé@&ir@ s60Héeing el cred<ch | ng

t he ver tin ol derin
the T Hogtnbhnt SO G TEU corRsOdne 1} Fembget shcludes
el @ite@mamomp@ﬁ&neﬂﬁ BLsh a%&@éinﬁ@n&ﬁﬂt@ﬁ &dupgpﬁoa@hagés having
a0 DOVEROES A Bl B 5 S <Rt Do i sver
as cdrpectioas @nthacherki kel tHeelikéerent of
"ov aII eat1.ng SQ dering' sed .herein, neans a .
conctpt Taberme S e el R its KB Rg” fE keGherein
meds sal d:em:egtl ragla,lnpul S’@alfre}aikfhedtdhgal$oldyrihbdvmu£1md a
l.udes ref| ol deri The t ot cunferenti al
st St e A8l ¢ PPt i Sdeuh e Raer TRy Peflow
solgiertngns may take val ues within the ranges obtai ned
by rnulae respe tivel
}\I/g% E(?#jlf c1L um eJé%ntJLa}l 92R Elés (PLl%g EZ?M tl‘éklférgt and
secpnti solaptihg peri2pnk mbB taXexvahuedvEth(ilnl #he yangdk ob25ined
by It?xexggll(olv\llng E%}:mf}ﬂ\(e respectively:
MiI =L1 xm, M2 = (L1 + L2) x Bk
LI xm £ (L1 + L2) x Bk
B2 (Ll xm)/ (L1 + L2)k

M3 = 12 xm, Md = (L1 + L2} x Ak

L2 xm € (L1 + L2) x Ak |

A2 (L2 x m)/(L1 + L2)k
(where, L1 is the length from the gravity center to the first soldering
portionalong the circuit board (mm) ; L2 is the length from the gravity
center to the second soldering portion along the circuit board (mm);
m is the weight of the surface mount electrical component (g); k
is a coefficient; A is the total circumferential length of the first
soldering portion (mm); and B is the total circumferential length
of the second soldering portion (mm)).

Apreferable example of the surface mount electrical component

is an electrical connector, in which the first and second soldering
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A? (L2 x m/(LI + L2)k (where, LI is the length from

the gravity center to the first soldering portion

along the circuit board (nm ; L2 is the length from

the gravity center to the second soldering portion

along the circuit board (nm ; 30 mis the weight of

the surface nount electrical conponent (g); k is a

coefficient; Ais the total circunferential |ength of
portiéohs rmay leoltder phtagoritopi¢om)sndnd @ o the ¢bhicrical

[ l.1], engt deri.n

e P PP D e Rt oy e S fgigasing @
SoﬁdaﬁtfelkﬁﬂrﬂQﬂmlngowgmanmBYSbelSrantedetmrthﬁﬂtlne of the
e1EBRPELL PloorirA-Whi ch the first and second soldering 4

portions nay Be the attachnment piece and tine of the

el ecﬁﬁc@mm%@mm@ Fedpeetiauity edecvibenlv@ogpongmt of the
preRERi rlglvfeﬂElbﬂcrt%%SEggaﬁ cit@ tf reécriéﬁa?tt léﬁ’%{q Qg I’t? QB ong

may ecreated'lnt et_lneo ectr
SOéd%w BPhELe ishdetammiaed suslinthal é@ﬁrr@eﬂtl@@ﬁb@m éamtween

a @cfwrfm’%%d RS EsERhah Y cgﬁétn'tolﬁl ABenhotl £eLLew éfeff]ﬁr# %Jogtlon

ength of the secon dering portion is e er
Ca%ecg hvh&het geavidlvatfosns hitp et wbenity cwoenapd the surface
‘o9t 8f b&NA c JOER o 3 R u%)ggrd‘i EBEétf'&chﬁe Sfht M2 acting

portion caused by the gravi force at t gravit
on it ecendt ﬁél%a;rlﬂacﬁoq@%@ﬁpseqieiéy r&it@félaceoh@w@ﬂ of the

me BiHH 23B14eMardmi ok akd ongh m&ttaWcﬁﬁédrﬁ%reQEﬂfQLengfth of

second sol dering portlon caused surface tension o
the herstheplder S Bertian M detepringfisede that dihe relationship

be tiideUaTREANAF@Irok RIS e Ohombie MBI 48durdPt e sbPOn @A HRPing
i s determ ned such that the rel ationship between a

POTddivEd t S0Pt iEnar 2 e R 4B 2BF Giih HPAed $egah#onal moment

M4 %@Jtdﬁl’gl 89 i FIQFrtstoébRﬁédﬁ@@ erH& Pravut¥da f19F a8c28drface
up mard rotatlonal none acting on the first

te@ﬁ&PBeF¥ Jisided Givl S@Bd&ée&ﬁ%y—tﬂé s@h%%céastéﬁ§léﬁlé?Wlng

adviltbgdos®l sefedrs . MB <_ MA. This has the foll ow ng
adv&gIa geous effects, That is, the first and second
[

sol ndSpotfPondTibyalé SSPrRftsIyried 1apt gprtions may be
des@ghed|Attierg-4 RAUbEHg relgah red el e etungb rk8A hSengths,

so %gplhat a urface nDu t electrical conponent which is

abl >:;ur ace mount ectrical component which is reliably
prevented from falling off a substrate when the substrate is inverted
and subjected to soldering. Further, the component may be surface
mounted through an ordinary scoldering process without requiring
investment for additional soldering equipment and maintenance
therefor. .

When the total circumferential lengths A and B of the first
and second soldering portions are set to take values within the ranges
obtained by the following formulae respectively:

B2 (L1 xm)/ (Ll + L2)k

A2 (L2 xm)/ (L1 + L2)k
(where, L1 is the length from the gravity center to the first soldering
portionalong the circuit board (mm); L2 is the length from the gravity
center to the second soldering portion along the circuit board (mm);

m is the weight of the surface mount electrical component (g); k
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prevented fromfalling off a substrate when the

substrate is inverted and subjected to sol dering.

Further, the conponent may be surface nounted through

an ordinary sol dering process w thout requiring 25

i nvestnent for additional soldering equipnment and

mai nt enance therefor. When the total circunferentia

|l engths A and B of the first and second sol dering
isparcpedhsciard ; sZet'Lstthet akeaV ali vesnfdrtehitnal HengahgeSthe first

oSS LAE Bt 1 ) 0 OB SRR 80 B

of( Whersscohd $Qidénangepgﬁﬂlomrmmmlluaagsanfaqe oenterelertrical

co%nﬁ_n%néﬂtf Sftzr %Okgﬁrﬁ qlx‘éillﬁﬁ ﬁjg% t%hggggéageletm%yf Gul I%r &%?ée% even

-lfth@es&h&m@dogotmﬁnsqﬂgepong|pnrtaboagl$rﬂﬁamgmedlfr$mkyww1th1n

thEMpges3d Mis the weight of the surface nount
el ect |cal conmponent (g); k 5 is a coefficient; Ais
the total circunferential |length of the first

t he total
Br%?#gﬁ%%%?eg?§%kﬂ?g%gnhrwﬁ?g¥ﬁel2ecoﬁd go?derlng
por t Fofyem®) ,isa asuirtfoate vireuntiebestirfeet nesHpon@strical
cor&ﬁcﬁfenftr %@c&ﬁlﬂﬁg‘ﬂ gtcpfa(n %rﬁié;%ih%ﬁ% e fRy,be PéQ%P:C e_quPe}j‘l%pLon,

hé shape of The sol dering portions Is designe
11¥¢$§ﬂ&¥lmﬁt¢W¢?VEﬁWéeWa¢Eﬁ¥$0fBr|ef Description of the

Drawrngs-oFigutie LAsE Sy a,{dPe h%wsﬁﬁ:fécé n%@{é:e él%létﬂt:?.cal

el ectrical 10 conponent” according to an e ment o
COWHﬂ@eﬁFe§@ﬁﬂ1HﬁV§ﬁ9Péﬁ 1Aj|lustrating an overvi ew

t herEel@ﬁlreFuguag 4Brigr a At Vit Qlirkhge %Jr?&%lré@emcal
el ectri cal ngpnent shown in Figure IA. Figure 1Cis

COmMPONERE %mev(ﬁn hOULRr¥fce nount electrical 15

conpanRert sRoMN 4 BoELGH 8 dvio FHHgY rs%r%écbsm@ur?@tetl%@trlcal
view of the surface nmount electrical conmponent shown

compenepl POWIAINFFggREe 2B i s a left side view of the
sur fragerauint s & e6Ff iGak view of the surface mount electrical

component shown in Figure 1A.

Figure 2C is a right side view of the surface mount electrical
component shown in Figure 1A.

Figure 3 is a partially enlarged cross—sectional view taken
along the line 3-3 in Figure 1B.

Figure 4 is an enlarged plan view of an electrical contact

with a carrier strip.
Figure 5A is a side view of the electrical contact separated

from the carrier strip.
Figure 5B is a bottom view of the electrical contact separated

from the carrier strip.
Figure 6 is a conceptual diagram, schematically illustrating
a state inwhich a substrate with a surface mount electrical component,
surface mounted thereon, is inverted for a second reflow soldering.
Figure 7 is a drawing schematically illustrating a rectangular
soldering portion as a specific shape of a fixing portion of a surface

mount electrical component.




10

15

20

25

30

35

conponent shown in Figure A 20 Figure 2Cis a right
side view of the surface nmount electrical conponent
shown in Figure A Figure 3 is a partially enlarged
cross-sectional view taken along the line 3-3 in
Figure 1B. Figure 4 is an enlarged plan view of an
el ectrical contact 25 with a carrier strip. Figure 5A
is a side view of the electrical contact separated
f ronFitiere &r¥d erdreming.ilRugoret 5B bsscd deot hgmovitéon dlaving
anbgﬁeglgg%ylcal contact separated fromthe carrier
strip Figure 6 is a conceptual diagram
schematically illustrating a state in which a

Be§HQ&&k§%%r“t£ dﬁ{ﬁgbﬁﬂc€h§pHﬁ%nE58ﬁtr'Ca' conponent ,

surface nounte reon, 1s 1nverfed for a second

ref | dipredn@éEehng. amﬁ§ﬁﬂmplarwseab@d£mﬂn$gC§thenﬁnnﬁagblwount
1L ustrnat ing ta der | rt a
e néct P?e%e‘iﬁq §8J: é{g%jlgp 4 é:ggdssto as

speci fic shape o ng portion sur
" CRRRAREOa] écﬂ@l@bllsmﬁmiﬁ elpdtirgaré cempenen e fhagresent

in‘lrérllﬁi%r aling @e Sc@és‘@:rib@@ ROEH | Loé’fé}%#:@g to2PRd hgé%)mpanying
shape. Best Mdde for Carrying Qu I nvention
drawingsnaFiest, an everplew ¢lelRodoRBREtor lawidiflr glescribed

w1ffpu_"étfer§ﬁ§@ttfd GabueeaNectey Zéheffd;ﬂl@‘st 8k, Sl f@l%d Figures

referred to as connector"), whi I's an exanple
2R dicefr i Hiistashporerrvienst pk tmeeg@ntlectcm/ém iprwhigh Figure

12 be depedrtbed W thi hgfengnes 4 %l&ﬂevféﬁorﬁi%ﬂi‘énft is a rear
dr awi, ngs. First, an overview of the connector 1 will

Vigh dégeFE e 1F0 2w RERfEeENcBlqW Fi2gui esa 1k fito s2de view,

and-iFggaes A 1k0a LG grdskhgurRS . 2A e 2610blusd rc@secription,
overvi ews of the connector 1, in which Figure is a

‘the FEReTSHteRE Fipite 1eAnS & spiafrprewhers @uFér@dqoéi ghown)

is ie@drted (@MnEiQuIi e Buirs B3)D0LEPM-¥hE BWneEhIW 81 @Bobodite:
| ef t S|de vi ew, _and Flgure 2Cis a right side view

to FRethentol P dvih gl aBsErap et obhe PonPREtPRfledBNEiGITe 1B. The
conhbbOst "1 AR TaddSteignhdI P ¥WhReriecaugas h (HBakis§ PN rontacts

4 held’by. the housing 2, an ejection mechanism 8, and a metal shell
10 attached to the housing and substantially covers these components.
The ejection mechanism 8 is a mechanism that moves along card
insertion-removal directions 6 (Figures 1B, 2&) according to
insertion/removal of a card.

The housing 2 includes a housing body 2a located in the rear
portion thereof, and card guides 2b, 2c extending from the housing
body 2a to the front side. The housing body 2a is open on the upper
side and includes a rear wall 2d at the rear end. The card guides
2b, 2c include card guide paths 12, 14 respectively on the inner
side thereof (Figure 1A). The card guide paths 12, 14 extend to the
inside of the housing body 2a. The card guide 2b includes contacts
16, 18 (Figure 2B) for detecting insertion of a card or readiness
of the card for write operation, but these are not the subject matter
of the present invention and will not be described in detail here.
The bottom surface 2e of the housing 2 is substantially flat, but
includes positioning bosses 20a and 20b at the front end of the card
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is inserted (downside in Figure 1B) , and "rear" neans
a side opposite to the front in the plan view of the
connector 1 in Figure 1B. The connector 1 is a card
connector and includes a housing 2, contacts 4 held
by. the housing 2, an ejection nmechanism8, and a
nmetal shell 20 10 attached to the housing and
substantially covers these conponents. The ejection
Juddendr % 8ePRe@ ivediani sm that noves al ong card

i nsefhd ORnlegRYA 2@ [RCTIRRS AR e(j':é&liﬁﬁsmé&ran%‘@n 8 which is

according to” insertion/renoval a card. The hou3|n%
formed Jughethal WoEBihgakedis 2@5?6%%@ datpnthheopeagtons Trom

thBOfidrns { fereaf pusiid) ¢atd Gididestrdhecdt £ €adhNgs HAAM at
the housing body 2a to the front side. The housing

thﬁé&&ﬁlﬁé@ﬁls spperheh thacansher Pushad agrdni nkl ddedd %f:freéhr The

ej¥etiordflcahart tgh Bedic1eBds JhRtCHS DY d8sr v%*ich2<§perates by
i nclude card guide paths 12, 14 respectively on

an inser tien s P@dﬁrpe(rﬁltgape ') Sllc#%léaqcalsgapaéma%q@ by

a sp2ind4otxtentet @dnltes i3 dNshd@Rkihge TB@ lé?'e&ﬁlgﬁ ecBanism

The card g i de 2b_includes contacts 8 (Fi
E@§ ?é%s rtn@ PRREr E4HNIAOVE c&Rd ébOW%hdihg%sth%ﬁ as

diddiesearic Jayanwrseme@@ﬁméd patertUbul QSR iah BioNatocuhe 7168,
ubj ect tter of tq} present i nvention and will not

'amgé‘ geBcke n (Bet a71o"dr ERat PRV asH i EHR Ut camerepve -

'I‘hJIsl‘IEt?@@lSJr@ng Weﬂ_lsldxg%iraﬁh:jﬂgéogrﬁ% a,i{nﬁi @?tad%tﬁtllﬁgl, udes s not
| ONnl N bosses a an a e ron en (0] e
bje@? IZB% e Pr&seeti VaTSntifRe E%rﬂiagtml&ewﬁﬁ:? not

be|d@@bhﬁ@@ian1ekegichbﬁ@achanlsn18 which is formed such
that, when_a card i.s_i nser, d in o the ¢ ctor from
t he PRttt GBS HShat LnPs Theded Regor Srea 18 Tt
is €armkd sfhelsdngle metthe plosid tﬁﬂouc_ﬁﬂ@umbleihgf hﬁdcﬁj’ldjlln@, and
ain

inclBREC BOSMIIRL L el LSt e ShECHLANCIEEDEn e Froe
sidiensgthiednieyiect Epmdpanﬂmsomf)bThe)csE@ﬁmrd bSeg st antsydes
ot YRS GRLBTL09, LOLGy L 0Nt BLC Ok ccrancrtar
atth_e]aundsnisipa&edsczm (Fiouvre QHDtaJSeh@ikm)fltledieaﬁ hdtacas d@jacent
o Bh2°hERI5L0 BRAIEOS LUSERY el PaLeOL, PUEL LSt 100y are
folded s thic b@t]tdrheul:ﬁﬂnegoﬁdﬂm. card guides 2b, 2¢. This prevents
the shell 10 from moving upward from the housing 2. Each attachment
piece 22 includes a rectangular opening 22a in the center and soldered
to a circuit board (substrate) 100 (Figure 3). The principal surface
of the shell 10 attached to the housing 2 and housing 2 define a
card receiving section 5.

As illustrated in Figures 2B, 2C, notches 24a, 24b open to
the rear side are provided on the side walls 10b, 10c respectively.
In the mean time, protrusions 26a, 26b, each corresponding to each
of the notches 24a, 24b, are provided on the side surfaces of the
card guides 2b, 2c respectively. Engagement of the notches 24a, 24b
with the protrusions 26a, 26b prevents the shell 10 from moving upward
and backward of the housing 2. The shell 10 includes, at the rear

end portion of the principal surface 10a, lock tongues 28a, 28b, 28c,
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This structure is well known in the art, and in

addition, it is not the subject matter of the present

invention, so that it will not be described in detali

here. 15 Next, the description will be directed to the

shell 10. It is formed of a single netal plate

t hrough punching and folding, and includes a

principal surface 10a (Figure 1B) that covers the
whighpre Tspatoihe reahendi Age2lock Grnanstsl 28a,088b.188¢ include

redtahdgdapvabckhe,Qulksi des  abpt heygar de aﬁ%ei%? 2rther,

respectively. Protrudlng rectangular 20 attachmnent
Pm@r@ééé@,@f Porg BlgurEn A} ar eaph GerdesPAtdipldate saghjodc g 1ock

holke tde Boentzcendsf ptbeid&sRectid ecsarfhigubdes 2he bsing
which are folded to the bottom surface of the card

2. e &éga@%ﬂericof Hhes Cpﬁkewfﬁ% 308he08netlc wetfr O BRsiasd ing
barupmr d 3bromAherepaisiNgne. sieaah et tehBRing rth@Cﬁ&%; side
i ncl udes a rectangular opening 22a in the center and
L EBPdetwd™52t0 a circuit board (substrate) 100 (Figure

3) .ndhg p;rea&%garoﬁurimaoe ol Al cahebl HA %bhagar_edz; and
to the housin and housing 2 define a card

attachmenfi hgesert itonthe hRsippudtidbelef fr eiGgupdsc 2 Figures

3 tcﬂ@BC heisyuéas 124 (RRenNal Dy ehh@rnﬁ&@ﬁ:r%bges@éﬁd?l%@;w;ﬂ@\d taken
1 he  si de ﬁ@lls 10b, 10c respectively. 30 In_the
a Orr‘r% S L hBe LPuEtBHE 28a, P8l e dath %breﬂééﬁ%%ﬂ%g’”% plew

of ®achtett t4hﬁ1ﬂOTaCB§§rf&ast£ﬂ15 AR rpraviidesd At eewicdethe
surf ces of the card des 2b, . 2c re%ﬁFCt'Vﬁ {
8&%’%%?@%@%‘3}% %Jérlzezﬂ%\St’é% aRfti Fg °B 1S a bottom
v1erplt®1telrgsf0ﬁ§r26a ti‘%ﬁgoﬂ?&mﬁﬂlt ﬁlllhfbesdi@ééér_l}hﬁédf \E]Dt:fﬁ FeYkRgnce
wa an ac 0] t ousli e sSnhne,
to RS 4 %08 S0 THE Lol e DRERAEL 2 ndifad Tidis Baptact
segrmmn‘tf aap al@radelmxdtht hﬁgfw%ciaan £28b and8e,tind ¥hi el dateback

f d. The | ock 28
i oSSR R G FER AN o el 95K SO0ES, 2000 200, $28

in dnaspeséctuﬁnyanEuéktéﬁdlngpﬁajené|dmrdm&ﬁSnSQfmhdﬁﬂmalSZC,the
ax1SBEe SO IR R B R Tt Ree ok o 0hle caicar e dngts ormed
at thewsea’lg ebd2of The engegenegntTiod doheabdok ilsotesnaad to the
corr Y0, 520 WD P RRLETL 00 B R R e B o che
grOONhe3ﬁouS|ng 2.

Lock protrusions 38a, 38b, spaced apart with each other, are
formed at each side edge of the held section 4b. When the contact
4 is inserted into a contact insertion groove 46, to be described
later, of the housing 2, the lock protrusions 38a, 38b engage with
the contact insertion groove 46 and fixed to the housing 2. The contact
segment 4a is narrower in width than the held sectiQn 4b, biased from
the held section 4b, and has an arc shaped tip. Two slots 39, 39,
open to the rear side, are formed at the rear end of the contact 4.
Anarrowwidth connection section 41 of the tine 4c extends in a U-shape
between the slots 39, 39, followed by a wide width soldering pertion
40, which is parallel to the held section 4b. The soldering portion
40 includes a rectangular opening 42 in the center. The opening 42,

like the opening 22a of the attachment piece 22, increases the
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Next, description wll be directed to the contact 4

and attachnent thereof to the housing 2 with

reference also to Figures 10 3 to 5B. Figure 3 is a

partially enlarged cross-sectional view taken al ong

the line 3-3 in Figure 1B. Figure 4 is an enl arged

plan view of a contact 4 with a carrier strip. Figure

5A is a side view of the contact 4 separated fromthe
soldgringrsigenoph landrergasendBhes tatabtaiowunfepential length
of EH@rs%QBerEﬁdé%%rtEBﬁ canLact 54 %ﬁéﬂﬁqggngeﬁ% %Bgﬁa&é %Bnsion

reference Figures 4 to nt act

of thicpebesr whetans bvedi Bt@lrtf@;ntaab@le $égrrepirodigledzatnk gosition
of M@h@l@%e@t%@ﬁtllboﬂfr% @hé'%ﬁd@?lﬁ?%@?gl&?(ﬂlﬁ 1k Aole

U-shape fromthe h section 4b h or groove
44 3y a\pagsagedhole ofr 65316 ettt i (Bhgane Bxtfemdpagning wvgess to
thedééfﬂéﬂﬂﬂg BBEB&Q@Q@'oEOtEé“%lnéxhé l'ine along t he

| ongi tudinal direction of the confact 4, is formed 20
at t trehhe slegCEiPEiRD wohl e dareqird gonthacstate sin which

the COMMEeted 150, 4@ neaaFd | 'tﬁE: @Jélﬁg% w8 EJ]%J:%E@@V@O #4qures
and separated therefromby the “groove 34.
1A 19 ot P98 BnsP3dd lugBpateg deediapee t3 mithe b@éﬁﬁlrzﬁ Redncludes

a céitact! QhERdL 8ln @ACR Vel 6 898 Bhgt kerheld Sesly @Re4Bottom
Sur¥% n the contactt 25 4 is insertéd into a contact

FEi SFOWyrig6v Eeab, Wald B - JEke rePedcTtaieserigon gEoove 46

has Rowsing whichhgl 1RGKtRE ald1us EeRsi FBap §§b:h%ng§19€ad’¥i hto be
t he ontact |nsert|on groove 46 and fixed to the

engRaCiIRT 1 U OB BT RCR COBBEREADSAH 1o RATHEEE § Hprovided

on tMedttBathadn it kg bel g 8RREtthencdRradd ased he Olrﬁsetrﬁﬁdhglligough
section, 4h, and has an arc shaped tip. Two slots 39,

the 3§13 bpeat! -t SPEHPUTAI i Hocluges FoFREPRAIFRedpRRPSS1on

- 50 femdaototmeizzonyache Solddriagr ey tidt Bocennewd |t@ﬁe 4c, and

ction 41 of .the_tine 4c extends in a U shap
a rehLanguIrT [FREDEBE sP B Urgangs BRIy th WE geRtion is

providedert Apg3dtibAit4@n @BprésepﬁfrﬁBb &lortespbedie} do the
section 4 sol dering portiagn #gcludes a

Th
Sold%%:?%ngargi%pgﬂrn& 5> HriRg et .t e NophiAg 142, 3150
commBbitdkindg he thpemnd @1%2&406fthl@e atdrelaent piece 22,

RS R R PR B 2GR P TEneas 0oL
V-shpped iloncrass-welckias drceresidigd Bersarrd aeemttef@sd@gsm_eiﬁlon
50 aic?hga ploeSI(%r ilfwﬂlel’pse llto%dejg(l:'ltgltot}?le dlreclglons 4fhe g gg\\r/el qsedd is
provided for reducing thermal stress when the connector 4 is mounted,
and formed to the tip of the contact segment 4d and an escape hole
56. The escape hole 56 runs upward through the housing 2 from the
bottom surface 2e. The escape hole 56 is provided for the tip 4d of
the contact segment 4 not to interfere with the housing 2 by bending
toward the housing 2 when a card is inserted. The principal surface

10a of the shell 10 includes an opening 58 formed aligned with the

tine 4c¢, opening 52, and hole 44. When the contact 4 is attached to

the housing 2, the tine 4c¢ is located inside of the rear wall 2d,
as illustrated in Figure 3. In other words, the tine 4c remains inside
of the outer contour 1line of the housing 2. This is clearly illustrated

in Figures 1B and 2A.
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of the held section 4b right above the sol dering

portion 40. The hole 5 44 is a passage hole of a 'jig

60 (Figure 3) for gaining access to the sol dering
portion 40 of the tine 4c. Next, the description wll

be directed to the state in which the contact 4 is
attached to the housing 2 with reference to Figures

1A to 3 again. As illustrated in Figure 3, the housing

2 i n€hgdescniotd caoritldcroq h@éﬁté@?ﬁ(@t@@m@th@déﬂrmrﬁgtlng

thef Qéﬁr%ﬁltgr@f the boidom- @Eﬁ@c&r?t%cftﬁoﬁn% ctidqg Jﬁ the

e contact 1 nsertion groove as a W
manpRr A geFeisbethabhekd A ectiahligb reflui htng @@@fa@@tmn ef the

posPeiogngaged therewi th eFurEH%eBelﬂhQQfE %‘He Eﬁﬁgr&:‘ cf'}om the

rOV|ded on the rear wal

ening 48 is
Subﬁg gpaé@eamt@ JFSE] H"séfhtléh &hﬂb@ﬂ@@%%h@ d@é@rl\m:i pfter

forﬁﬂn? T'&ﬁdhé)'éﬁbrtg wgleQ§J§§§ai?eﬂ %ﬁ&ﬁ%ﬁk@cﬁe%l%%ﬁ'%lue has
or acconmodat i n dering portion 40 of th
deveieredic asahglust ah@ uEJequr@pém %@e 5RO Gniendea meé@ghed

fort SEn=dOMA rni@6L AR the cBROVHARA 18F & RIR LEOP side by a
within the depression 50 corresponding to the

camgld @Prnge PHFLnd RI 40T TRtd oBpetit idies gaB G e LR Ligiadg - i Ehen

a Ccﬂir%@tlgﬂ LOpBYRL £&td, g é(%ltdk—tlnﬁehplge 6641é3f1n'é@§t§@rftr@ﬁt the
The bottom surface 2e of the ho ousi ng i ncl

OPE@%%V?% @fp the\shgldpéf ﬁ%téﬁo@@eséettifgﬁughdt@(@@ﬁaufh@gof the

confaitnargshd bpam e sdepr ensinyusipg Bl aned Emﬁs@%@rlng portion
|nsert|on(§$ect|on di rections. The groove 54

)
40 15 Rrrdeed réedtci hof vhdoWard st sibjhEate N0 by the jig

60. CONREEbBEed the BBUAGEthg 2orangh fay rf%dbbo(:liﬁﬂatde@ @f)wnward
nt 4d and an escape hol e

e COﬂ t se
and %E Jr B kEe CERTBR r?ﬁgeh&?élieﬁéuz%f Bf 139
60 hhb%t bmmwté@@@r det thkeees eapeidiad @hé@rasepirﬁyl @eeing
d or §he t{£%4d of the c&ntact sg ? qﬁﬁ%t q
S5eREE) £ 6F cLUl HL 1 Fotst FFoTHpelekat iy Fohardached to a
macl’ﬁ@lasl Mhe 2cohesrtd opabd itBel ﬁﬁl@ét«ﬁﬁi 1sTrtem@ﬂlerﬁ@dpay a 51ngle
r face 30 10a Qﬁ he shel6lO i nc des openlng 1
oresE AP RoGoRT T Gl b (105 AGS Pne HIECSoHemg 62 FORREORUTEPLY
p051¢4oné’%e3bﬂd@elﬂgnlb@6ﬁlo41 49 astasihrgebotot tiee imu;‘s:tagta 100.
t he t| 4c i s E (%P inside of the re 8
1B T EerRnk e peRn  Bh R orae s (e tengbug e 2
and Il[ce”frmﬂm&f tisd dentadt mh@gxoumérm@t o jligre havée hectangular
and uC?%g Zsi'ap-(la_g Irséslp%c%\? afl yb tl'.ltﬁgr En%g/%avesaspbfygér%ir&sape,
overall shape, and the like. Further, the opening 52 may have a notch
shape, other than an opening with closed perimeter formed in the
housing 2.

Next, the attachment of the connector 1 to the substrate 100
will be described with reference to Figure 6. Figure 6 is a conceptual
diagram, schematically illustrating a state in which the substrate
100 with the surface mounted connector 1 is inverted for a second
reflow soldering {reflow) (overall~heating soldering}. Inthe second
reflow, the solder of a fixing portion (first soldering portion)
Pl and a fixing portion {second soldering portion) P2 is generally
melted. The fixing portions Pl, P2 are generally set at least at

two _p_laces across the gravity center GV along the longitudinal

11
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10 The description will now be directed to a nethod

for correcting the coplanarity of the tines 4c of the

contacts 4 structured in the nmanner as descri bed

above. A situation requiring correction of the

position of the tine 4c, i.e., the height of the tine

4c fromthe 5 substrate 100 neans a case in which the

housi ng 2 has deformed after forming, and a gap G
diwieict hom s Tieeateat idnan mogrrdd énenern e devakatedidy the fixing

Ix%gxglppe¢q as ?E'H§ﬁxﬁ&ed in Figure 3. The gap G may
e

ted, or exanpl'e, by nonitoring the connector
1 fr@hen Itéxer@&rtagcde fm;nma:h@c@mm;y etk ededé effi tiiengpnnector

1 ar tl% iﬂ@& E‘(?ﬂrcg%pP O tah.% Ee é@!bg‘lé%i?ngl direction

correction IS orne a sti
ofj trfmmrfart@mrteh@sswpémqﬂge 58, @2 Jtetmveshewelﬁoand thheveight

ofl H0€ g3G+1 g{/ Q:légﬁetcrtﬁgg@l %oﬂlfleé&ﬁh 1CP0L %Eméd angd b? e the

openi'ng t he usi ng and e sol erlng por
moment sl‘ﬂpr@@,@él dbanier g |p0étlomoWa,r otltdwwsabst(dwrevar@o in

Fl?ﬁ(ré I'Ee ié %xp@gssgcﬁ”ag ﬁpr GES T‘nggn&%erg.gg%r}%t%g%%l 0@0 (ge that

di spl aced downward 15
faéli)Péééﬂéﬂr AP todng é rocdmer bstratieel §Q ggaﬁ@sfhébe gurface

teROidPErdead nfé@'ﬂ%grscﬁ%rt a@ rt%teofhg’lljl%?;'egtigﬁ 2 agﬁ' {9 mean

(noving distance) of the jigt et erm ne
LiNgy Hee mamanblE @éfﬁéHC%ba thegehifaee thnelenhpEéng erfiglection

(b ﬂﬁléﬁ 'sS 0998@1@4 %@ PBfe e}ncﬁdeﬁllgil ﬁltﬁﬂéeﬁl\%‘ @9x1ng olrtlon

operation o ereater ppropriately

P2 36 Gﬁﬁé”eﬁﬁéﬁea@ éTeﬂ dérg%)ﬁ*éj fthereor 46 the solaleFbacuRf argatial
1er§jﬂ1’§bf&i1ﬁe £00derdry bgﬁtﬂfrﬁs‘éﬂﬁ enhodi imits; b Bet 0(%%?91'990al

52 of the housing 2 and hol'e 44 of the cont act
vajygderting the jig 60 have rectangul ar and circul ar

shapes f@lé@@@l;]bﬁ/ Y, Wil ThQy By havecfefol%gondle total
_shape overall shape, and the |like. Further, the

CIrGHEARRGD %alnalfnﬁébematfhdfteéﬁrgscghfaneFl%&rﬁeF tFigirgn 7 is a

draﬂﬂﬁal é@léﬂaﬂ:ﬁcﬁh%&d 108 FARLRY & fridRe glinat @%ld@@lﬁc_!} B8rtion
the attachnment of the connector 1 t

70 S35 P4 b R0 hoNS DI TP deSERy DO CAPER Hlof € ik o opening
72 Hrgute Gerftegur €hé Ls@l@eﬁﬁrg:efmx&tqlon dirado2¥esponds to the
chematical ) Ilustr a state in which tﬁ

=o13BLHT e SIS Ak 11 Tene LSarPaRe: HbUod foGRRBGI6F tTical
conitact nyeahadHeobpen BaE OBd;:orfr%fsb@Wdé addlenk r}gae(rﬁelfgl 23 of the
attggl\{lﬁerz | %lgggtéfgnéoéh%egﬁer%ng 45 éP%hgesCoolQ:lerlng portion 40.

In Figure 7, a solder fillet 74 indicated by slashes is formed at
the outer circumference of the soldering portion 70, and inner
circumference thereof, i.e., inner circumference of the opening 72.
The total length of the outer circumference is the sum of each side,
i.e., calculated as (a + b) x 2, and the total length of the inner
circumference is calculated (¢ + d) x 2, so that the total
circumferential length B is calculated as (a + b+ ¢ + d) x 2. In
this case, the moment M2, which is a force that retains the connector
1 produced by the surface tension, is calculated as (L1 + L2)Bk.
Here, note that the value of the coefficient k i5 0.028. The condition
for not falling off the connector 1 from the substrate 100 is Ml
< M2. That is, the following formula will hold.

12
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reflow, the solder of a fixing portion (first
sol dering portion) P1 and a fixing portion (second
sol dering portion) P2 is generally nelted. The fi xing
portions P1, P2 are generally set at least at 35 two
pl aces across the gravity center GV along the
| ongitudinal 11 direction. The rotational nonent
(nDnEnt) generated by the fixing points Pl, P2 is as
fol | ¥hsS MRhen the distances fromthe gravity center GV
of the £qﬂp§chprM21_t¢JtheL§ j Xl pg portions P1, P2
al ong the 1ongitudinal direction 5 of the substrate
are gé§ﬂﬁé§ tlblbe 14), *xLBkrespectively, and the wei ght

of t§e>gﬁgy&tﬁ)pgggqr1§ykof the connector 1 ig38540ed)

monent ML around the fixing portion P1,

(WE%%kw Y- t@ad\ﬁﬁ%h@omﬁhepar@@méy §enter grphesaastaplidering
po¥t 1Bn d1hdBAER] r M 1A A8 1O £&+hB @Jengfﬁ‘lfhrém eht gtrl%%lty

connector 1 fromthe substrate 100 agai nSt the surface

cengex Eaditgnsastonchec kRariag multden adonghidhe Fk¥¢iglfp§@@¥@ rimm) ;7
m 2. theNuégnt®ans didmcet hsumPrmatc Mepr %%gﬂef%’ Lgﬂe k is

surface tenS|on having a direction _(upward) whic

the siessfielens (Aeta®veandN it thvéofpki Hg porerent 1 lpggth
of 4R @886Hd A% ddritiglgdrBlon MRS, B is the total
circunferential |ength of the soldering portion, and
k i sthatcdstfitei Ehe PERTATS @PodiBeR/a Lﬂé? frite example, the

sol@esiely pbieibimbl o hewebeih nect &4 dsmtherd ‘%b@lrespond to the
circunferential |length with reference to Figure

£ixiidy R tions B2 d'lhévmoﬁﬁnéﬁﬁeﬁﬁt Palthg SOLASE TR | ﬁ@r%lon 40

corf@;doaﬂg WHoathSOpSteligw Berthie0ibldéRiA§ drsPes 7bi. acshaBengly,
t he f|X|n$ Efrtlons P1, P2 with an opening 20 72 in
h

herdnd ok e KIUEF PG Bor RGN 70 CBFr 88 ¢ gortion

40 dfhEheS@r!éeﬂtn:gs Retbrem#d tof stk At Barhmantk pj ecel 221.2) k,
el ectrical contact 4, and_the opening 72

the B pEL ot s LR T A agn o T2010RS 1 B Lher sdhmarate 100 at

the @igeg22owdidrt be epeiHan@idd of, the ssehdeitng PRy thaRector
[ et 74 indicated

.40Q. . In Figure .7, a_solder fill
1 inlugrse nfliiEy B Ssttia by cPn heR dritrse d Lpfated
cormebdﬂdiim;g p@@;ﬁth@ﬂs 7ih taed longetudicialcdit €¢€iee Therefore,

e i nf f.th 72,
the TRESTOrUR P okt 010 LRG0 TerouT F P EnGE. FEot HEvathnof

contatteath side,

In the mean time, the solder in the fixing portion P1 would
also be melted, so that it is also necessary to take into account
the moment with respect to the fixing point P2. In this case, a
downward moment M3 caused by the gravity force at the gravity center
GV of the connector 1 is calculated as L2 x m. Assuming that the
total circumferential length of the fixing portion Pl is A, a moment
of the opposite direction (upward) M4 caused by the surface tension
of the fixirig portion Pl is calculated as (L1 + L2) x Ak. The condition
for not falling off the connector 1 from the substrate 100 is M3
< M4. That is, the following formula will hold.

M3 < M4

M3=_L2><m, M4 = (L1 + L2) x Ak

L2 xm = (L1 + L2) x Ak
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i.e., calculated as (a + b) x 2, and the total |ength
of the inner circunference is calculated (c + d) x 2,
so that the total 30 circunferential length Bis
calculated as (a + b +c¢c +d) x 2. In this case, the
nmonment M2, which is a force that retains the connector
1 produced by the surface tension, is calculated as

(LI + L2)Bk. Fbre, note that the value of the
coef fi €i &t *km) € (DL 024.2) Rhe condition f or notFdraiflang)

wﬁtafret E@ 1%%@%%1’1%‘%{1%1]‘ om Ghe gd}% l‘tq:taeﬁ%tef ltgbot(lﬁé.df' rl%% ﬁ%@?ing

pOK/QlCR}]l aJ;orp_g tls(e mlrmlt_b@emgj ) L 1 gkhe lengtmfzopthegravity
cehgéllc gota%ﬁl'leafecc(r{d %%@r% t@-‘#epogrrﬂél\%%jt%/l(cgl n%% @ﬂ'c):uﬁt (3}9@?(5 Qrm) ;
m %]ty Wﬁgghip@rft RoAukfasitgrphet clestir i caobaramroma)it; (P27 k is
thé scaerf%ll:%% hof.ooB | %%dgm\e e t%%a&eélgcgﬁf@%eﬁ@ggﬁq_ength
erln% portion along the circuit board (nm) ; mis
OftFﬁ?\ﬁﬂré t Se¥der iy packiomummélectri cal conmponent
(9): Ik the pfé?er&o%%bﬁirﬁéﬂt (QhQZmlnengoﬁio% Bhend PLR the
circunferential |ength of the second sol deri ng

attaghnsrgnP{sAn 32 1pRated Qpp@ﬁl‘«iehéo pheddme ErBeEPTR ﬁhe grpvity

cenf&F coXampke.id fgis %QEQeEhQ%p‘éﬁﬁhb@Q 408k ﬂ%ekhﬂ% pB¢tion
Is assuned to_correspond the "fixing portion P

70 copgegpifihe &i}edﬁrpetnﬁégs?&ao%ﬁ thgy aﬁ@ec@wﬁswce 22. Further,

the C@SHrRsRORAS Eﬁclﬁ@e@p@%d]& % gk chhensd 4efdRG POr iheBted
70. Accordingly, here, if the total circunferenti al

COTRSROPR1BE pPﬁété‘eP%IéF ithe LeoE( rsht doreftiche 9 Heatykhe sotal

sum det ez pedated Sat ésisi Bracldd of fd hbhbar L21)f Kfor kthempie,
ector 1 is prevented fromfalling off th

n
the s?&ﬂjg?r%ﬁ%p%él S Hhare neitnyP e oh téripht prmetrical

posﬂﬁonlsn 3§tdta|tihfeyatt£]@'.ru€éﬂm%@b@és 22, nckudedigplaced in the
urallLy of contacts 4, and hence ‘tines 4c located 20

&BPOALITRG LHBRT tisnEOTHL M THNGEL Gt ety BeX ieghh of

theﬁf%%paf@té&y the total sumB is calculated |n
con i derati.on of .the nunber o; contacts

Dy pga 'séPd%FdEFrn tonget g pﬁSP’?PBn fﬁ%ﬁﬁamr 1
from falllng off the substrate 100, it is necessary that both of

. Formulae 1 and 2 described above are satisfied.

So far an exemplary embodiment of the present invention has been
described, but the present invention is not limited to this, and
it will be obvious to those skilled in the art that various changes
and modifications may be made without departing from the scope of
the invention. For example, fixing portions P1l, P2 may be deemed
‘as the tine 4c and attachment plece 22 respectively or conversely
as the attachment piece 22 and tine 4c respectively. Further, the
shape of the soldering portion is not necessarily a shape having
an opening with closed perimeter, and any shape may be employed as
long as it may increase the circumferential length. For example,
Figure 8 illustrates a soldering portion having another shape. The
soldering portion 80 illustrated in Figure 8 has a notch 82, which
may be employed as a shape of the soldering portion. In this case,

the total circumferential length is the sum of the outer
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also be '"nelted, so that it is also necessary to take
into account 25 the nonment with respect to the fixing
point P2. In this case, a dowward nonment M3 caused by
the gravity force at the gravity center GV of the
connector 1 is calculated as L2 x m Assum ng that the
total circunferential length of the fixing portion P1
is A a nonment of the opposite direction (upward) M
cicguséerdncet beasdrirace ténsiroferzfcef £t hef fdoxirsg, pardiramlar
PL .1 | cul at a I X . The condition for
Orné%"l"fa Cﬁeng&gﬁagf ?P? Z)e((:grsiﬁéc?l_%%erl tﬁlrégmatlﬁoetcglUbst rate 100
is MB <- M4, That is, the following formula wll
hold. M3 <MW MB = L2 x m Mt = (LI + L2) x Ak 35 L2
X m- (LI +L2) x Ak 13 A ? (L2 x m/ (LI + L2)k
(Formula 2) (where, LI is the length fromthe gravity
center to the first soldering portion along the
circuit board (m) ; L2 is the length fromthe gravity
center to the second soldering portion along the
circuit board (m”mm) ; 5 mis the weight of a surface
nount el ectrical conmponent (g); k is the coefficient
(0.028); and Ais the total circunferential |ength of
the first soldering portion (m”m)). In the present
enbodi nent, the fixing portion P1 nmay be the
attachment piece 22 | ocated opposite to the tine 4c
across the gravity 10 center GV. Thus, in this case,
the opening 72 of the soldering portion 70 corresponds
to the opening 22a of the attachnent piece 22.
Further, the connector 1 includes a pair of
attachnment pieces 22 |ocated corresponding positions
in the left/right direction, so that the total sumA
is calculated in consideration of the nunber. If, for
exanpl e, 15 the soldering portions 70 are not | ocated
in left/right symretrical positions, as do the
attachnment pieces 22, i.e., displaced in the
| ongi tudinal direction, the total sum may be
cal cul ated for each of them separately. In actuality,
in order to reliably prevent the connector 1
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20 fromfalling off the substrate 100, it is necessary

that both of Fornulae 1 and 2 descri bed above are

satisfied. So far an exenplary enbodi nent of the

present invention has been described, but the present

invention is not limted to this, and it will be

obvious to those skilled in the art that various

changes 25 and nodifications nay be nmade wi t hout

departing fronlthe scopeGﬁ%IMShe invention For

?fﬁgPLc %ﬁ% agfta tl%g%l E%mgz % |veV D%%g%ﬂkgglity
of cmllcmrselgypomdrﬂsew]aidmalsnemdqm@t en22 andatkenef 4c circuit
bogﬁépqﬁ;lgghy Further, the shape of the sol dering

r'tion I'sS hot necessarlly a shape having 30 an

opehmeOlehlc@u@kdepeLahQEBgthaﬁdaamyxshaﬁ@ewaygbertion,

on %‘Mc@y erI %Q?en tth £ edéggﬁﬁﬁg ;glgﬁ:allty of soldering

circu eren i al
portiamst rist eseta st@rtfdetrhatg pdreml otrhdwawwf@caen@rtdmeﬂ: shapérical

orrEl%en%oiQQfx it\%% ﬁg{etr'sgae %(% {ljlé Hﬁ:&g{te %oépd F'tﬂiel rr%fl%tﬁgﬁshlp

a notch 8 e enployed as a shap
belysiegie i Agpmparnd o;ntatxprtaﬁ gopast, MBS ohedt @téirst soldering

polcﬂloﬁu%§§e§{‘1b *:hé gsfcgﬁ.fe %"ﬂmcl% é Qifl‘aytc;énte%d,' and an
Circu erenc Inn r circunference cour se,
UpWaIE r@tﬁ@pnaérm@mt Wolastimy @ sbebeeamul sotdarinchaaraion

-prd@RlE%B b}stﬁ%’é\%ﬁ@faée t%n%ﬁ&flasf e S% éﬁ(ae“ ?n@hded during

onent 1 ncludin ural 1t ering portions

'Ovaﬁﬁ# hheatids é@ﬂé@rvﬁlassﬁﬁféc (ﬁanﬂ-0|rCU|t boar d,

whergknto2at he i tolRte e i qre\MQEha'ofl %Hgt 'fl?gt asolderlng
second sol dering portion, a solder fillet Is
pPorfdphedon g ichea phekdar tfyléet sbt dermegl. peratiasheprpesike to

' thes%%ﬁohaagcold@&@lgt hersubh acg Ut 1R) @ELKLEER! conter of the

onponent i.s on the underside of the circuit board,
SurﬁﬁéeF@Pﬁ?@éﬁ§ﬁ¥b¢ab§@mﬁﬂﬂ?n§iH%ﬁﬁRéWGhﬂ%F%w|Wﬂ%%tjﬁbﬁ%ﬁface

moulvt cle@ipdcal Lofipbn&al d81dNehd OnBersien o@me@n%ﬂth@oam
gravity force at the graV|ty center, and an

the (Rt BRARLBIEHESNE AeTMRY ROt Hel Sredoraasd raurﬁ@md the
secHid @&ﬂerﬁﬁ@%ﬂé@@@o@)&aﬁ@@dw taseyiLensh ol AElthedgravity
cengg} dgrrld rrgzll dgpwaruo{lrngtatlonal moment M4 acting on the first
soldering portion produced by the surface tension of meited solder
melded during the overall-heating soldering is M3 < M4,

2. The surface mount electrical component according to claim
1, wherein the total circumferential lengths A and B of the first
and second soldering portions respectively, take values within the
ranges obtained by the following formulae:

Ml =11 xm, M2 = (L1 + L2) x Bk

Il xm < (L1 + L2) x Bk

B2 (L1 xm)/(L1 + L2)k

M3 =12 xm, M4 = (L1 + L2} x Ak
12 xm £ (L1 + L2) x Ak
Az (L2 xm)/(Ll + L2)k
{(where, L1 is the length fromthe gravity center to the first soldering
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overal | -heating soldering is ML < M2; and the total

circunferential length of the first soldering 15

portion, on which a solder fillet is forned, |ocated

opposite to the second sol dering portion across the

gravity center of the surface nount electrica

conponent is set such that, when the surface nount

el ectrical component is on the underside of the
pcmtrlcnlaldmaﬂde citheit écatdpnzhiip tet veagta ﬁ@mm@é d;raVLty

g;at%oQ% IB& Nﬁ ar ound t e 20 seco d sal d % 4
Fti on "CRUSTEPY P geﬁjr“é(/PP§ 19t GCRE & %CQFSW i}%ar ;m

1s£:$|héeWquYd: at thwasdr faiamoanal elmff&ritcah/ﬂcalﬁ}bdﬂtgltonk is a

coMEsELERL, SRIBELS BT LD, REGUGS Y L1, 1A rive

scdder ahd phe’aicbmgaﬁdllfdesiﬂ’}@ t@td\BcS;chﬂEer%nt’i’hE Jmmrgfcacref the
Se&gg& séﬂ ct£|cal1§o onent according to claim 25 1,
ef el the"Y ofdl - &Y cunferential 1 engths A and B of

the first and second sol dering portions respectively,
take values within the ranges obtained by the
following formulae: M = LI x m M = (LI + L2) x Bk
LI x m(L1 + L2) x Bk 30 B (L1 x m/ (L1 + L2)k MB = L2
xm M& = (LI +L2) x Ak L2 x mS (LI + L2) x Ak A
(L2 x m / (LI + L2) k 35 (where, LI is the length
fromthe gravity center to the first soldering 16
portion along the circuit board; L2 is the length from
the gravity center to the second soldering portion
along the circuit board; m is the weight of the
surface nount el ectrical conponent; k is a
coefficient; Ais the total circunferential |ength of
the first 5 soldering portion; and B is the total
circunferential length of the second soldering
portion). 17

17




