DESCRIPTION SURFACE MOUNT ELECTRICAL CONNECTOR 5 Technical Field The present
invention relates to an electrical connector, and more specifically, to a surface mount electrical
connector in which tines of electrical contacts held by the electrical connector are surface mounted
on a circuit board. 10 Background Art As surface mount electrical connectors, various types of
connectors are known. As an example, a memory card connector device that includes a contact block,
having contacts held therein, provided 15 in the rear portion of the connector body, and a slider that

moves within the connector body in the forwase-backwarg; directions according to an
insertion/removal operation of a card is known as described, for example, in Japanese Unexamined

Patent Publication. No. 2004-207168 (Figures 5, 6) . The contact block used in the 20 connector
device includes a heart cam grogverwhitkcsitaborteB Twith atoakoaetal that moves therein to form
what is known as the push-push connector. In the connector device, the tines of the contacts are
protruding into outside from the connector body so as to be surface mounted on a circuit board. 25
Recent%y, elqé%ﬁ%ﬂ?ccaévi%é@guch as digital cameras, personal computers, and the like, have been
made compact, andraleng ewith thisyvtis-custaraant that eleetricebelectrenic-eomponentsacorporated
in electronicdevics re-densely sudace mounted.an, 8 gl board. inorder (o densely syrface
mount 30 electrical/electronic components, there has been a demand that the electricalleféctronic

component$ behate §ARATSd 83 toTsetipsmfld by the electrical connector are

surface mounted on a circuit board.

10

Background Art

As surface mount electrical connectors, various types of
connectors are known. As an example, a memory card connector device
thatincludesa&xwmactblock,havingcontactsheldtherein,provided

15 in the rear portion of the connector body, and a slider that moves
within the connector body in the forward~backward directions
according to an insertion/removal operation of a card is known as
described, for example, in Japanese Unexamined Patent Publication
No. 2004-207168 (Figures 5, 6). The contact block used in the

20 connector device includes a heart cam groove, which collaborates
with a Iock metal that moves therein to form what is known as the
push~push connector. In the connector device, the tines of the
contacts are protruding intc outside from the connector body so as
to be surface mounted on a circuit board.

25 Recently, electronic devices, such as digital cameras,
perscnal computers, and the like, have been made compact, and along
with this, it is customary that electrical/electronic components
incorporated in electronic devices are densely surface mounted on
a circuit  board. In order to densely surface mount

30  electrical/electronic components, there has been a demand that the
electrical/electronic components be made small so as to cccupy small
areas on the circuit board. This also allows the circuit board itself
to be made compact.

In such a surface mount electrical connector, it is customary

35 that the tines cof contacts are protruding into outside of the



areas on the circuit board. This also allows the circuit board itself to be made compact. In such a
surface mount electrical connector, it is customary 35 that the tines of contacts are protruding into
outside of the 1 connector and soldered to the circuit board, as in the connector device disclosed in
Japanese Unexamined Patent Publication No. 2004-207168. Tines are disposed so as to have the
same gap with respect to the circuit board. Generally, the gap is not greater than 0.1mm. The gap
between each tine fatncgircig:%;bsoa}]rgéyhggveelgr, may be_increased due to warpage of a housing to
which the cortacts are attached. For 6xample, & 100 Great gap causes improper-ssidéfing-and”
thereby a def&stiveeprédiet isprodiicedalrrorder tEarmid this] andbir®rder tobidinadoptanavity of the
tines with respeat tocthescircuithoard: the gapbetween-each ting angthe gircuit beard;is, detegted,
and if the gagéss ergglt r th@lg a grgd?egecr ined dvalége, the Fh'[ne IS Fressgd toward the circuit board using
a jig so that the ggap falfd within-a predetermined range. Therefors, P corfivaiient o detecting the
coplanarity abd-arificatiorosbpispercsoldering, ifitive tnds afeprotruding ihtoroutside of #ae coanector
holding the ceptacis-Rurther, the pretusien ofithg ti@%mﬁéfaeait@sgieﬁrr%g@n&h%egp@@@rity-

The protrusion of tv}e ineésg however, poses a problem that the area of the circuit board occupied by

ncreased” AT aMbodintert o (e preséit iRGERGion Provilies a*Corpactfsuffade

the connectdris i
mount electricadcepineetclwhich requiredizrsmedl aresdondte Circuitdmardpyetallowstting captanarity

adjustment. Disclosye otthedpvention 2,1 anarity of the tines with respect to the

circult board, the gap between each tine and the circuit board is
detected, and 1if the gap is greater than a predetermined value, the
tine is pressed toward the circuit board using a jig so that the gap
falls within a precdetermined range. Therefore, it 1s convenient for
detecting the coplanarity and verification of proper soidering, if
the tines are protruding into outside of the connector holding the
contacts. Further, the protrusion of the tines may facilitate
correction of the coplanarity. The protrusiocn of the tines, however,
poses a problem that the area of the circuit board occupied by the
connector 1s increased.

An embodiment of the present invention provides a compact
surface mount electrical connector which requires a small area on the

circuit board, yet allows tine coplanarity adjustment.

Disclosure of the Inventiocon



According to an aspect, there is provided a surface mount electrical connector which includes an
insulative housing mounted on a circuit board, and a plurality of aligned electrical contacts, each
having a held section which is held by the housing, and a tine of each of the electrical contacts is
formed in a manner so as to be surface mounted on the circuit board, wherein: the tine extends from
the held section and remains inside of an outer contour line of the housing projected on the circuit

board; the housing has@aniepgning ora natshedhat allaws access.to.thedine from gutside ofthe.
housing; and coplanayity of the tines with respect to the circuit board is _achievable by correcting a

displacement f thetire W85 IndBHER fom ths dpehing Br HoteHEtHE held S eRfBRG the e ctrical
contact extends:substantially pacallel tolthe cireyit board; thedine-isdoldedback i all-shape-toward
the held section and on the side facing.the, circuit board; and a hole that allows insertion of the jig
toward the ‘fine i§ p‘?o@i%(g gtegtﬁoogﬁig]ﬁloﬁhéselggﬁr?cﬁ omtact e edpontling Sto-tHE openfify or
notch of thehotising:Tehe: referentof faligaed eleciricalicantastsnas ysedherein-means fer xample,

the electrical contacts disposed slightly in a zigzag pattern but basically maintaining the directionality,
as well as I{ﬁgggeacgcarrlatsgl%}f df:sjb“o%géld inb(?l&s‘tf%igﬁ?%ﬁg “Atco t%n&%eargéﬁ?ﬁga imféhtoffife SGrfdce
mount electrécali conrectoref piesentrinveatior, the tinetremainsiinside of:an edterreonteukting

projected ggrtzl)';]e 8i€85itgf9a{gléthq 98u§£n%gg§ a aghgpggliln ora notch that allows access to the tine
from outside o ﬁ1e housing, and coplanarity of t C

he tines wi respggt BNl Board iK% chievable
by correctirigatdisplacementottise tive Witk a tiiguinsented front theopering o notohs This  and
arrangemepf,may keep the, entirg.portion, of the fine inside gf an guter contaur line ofithe ;.
achievable by correcting a displacement of the tine with a jig inserted
from the opening or notch, the held section of the electrical contact
extends substantially parallel to the circuilt board; the tine is folded
back in a U-shape toward the held section and on the side facing the
circuit board; and a hole that allows insertion of the “ig toward the
tine is provided at a position of the electrical contact correspending

Lo the opening or notch of the housing.

The referent of "aligned electrical contacts” as used herein
means, for example, the electrical contacts disposed slightly in a
zigzag pattern but basically maintaining the directicnality, as well as
those accurately disposed in a straight line.

According to an embodiment of the surface mount electrical
connector of present invention, the tine remains inside of an outer
contour line projected on the circuit board, the housing has a an
opening or a nctch that allows access to the tine from outside of the
housing, and coplanarity of the tines with respect to the circuit
board is achievable by correcting z displacement of the tine with a
Jig inserted from the opening or notch. This arrangement may keep the
entire portion of the tine inside of an outer contour line of the
housing, so that the area of the circuit board occupied by the
comnector may be reduced. Further, a Jjig may be inserted through the
opening or notch that allows access te the tine, so that coplanarity

adjustment for the tines may be performed easily.



housing, so that the area of the circuit board occupied by the connector may be reduced. Further, a jig
may be inserted through the opening or notch that allows access to the tine, so that coplanarity
adjustment for the tines may be performed easily. 3 If the held section of the electrical contact extends
substantially parallel to the circuit board, the tine is folded back in a U-shape toward the held section
and on the side facing the circuit board, and a hole that allows insertion of the jig toward the tine is
provided at a position of the electrical contact corresponding to the opening or notch of the hausing,
the area of the circ&%boépde oc?&%%%ed B)el%léog‘urfé)cfe m%%ent e?g"gt?ﬂiléjr Tohnettdrfifay b&Taalded
without proffdeliigihesing intdoutsitle dPtheeutercontouboftive Housingreversthécdthet gortibns of
the contact:gvedap;witisthe 3atine.on:the upper side.Brigf Description of the,Rrawings, fFjgure. 1A is a
front view of a sun;acg mpclimt eI%ctricaI 5 colr]nectqrﬁaccordin%lito an e@bodime_nt of the present
invention, ftStrating an overdiew thefest. Figtre B &' plAf View Ot fhe Siffadd moGHESTECHical
connector shiowniin Figuveden, ilbstratingian overdiewherenft Bigule AQ isareanviewofthesurface
mount electrical 10 ggpRectorshown in Figure A dllustrating;an gvervigw thereaf. Figure 24is a
bottom view of the surface mount electrical connector shown in Figure IA. Figure 2B is a left side view

of the surfaBe Mot eféctrichl conmettsr SHotn It Fiire tAL 15 BHGRE 2 1834 right sREVIRH of the

surface mouhtlelettricattruding the tine into outside of the outer contour of the

housing even the other portions of the contact overlap with the

3a



connector shown in Figure IA. Figure 3 is a partially enlarged cross-sectional view taken along the line
3-3in Figure 1B. Figure 4 is an enlarged plan view of an electrical contact 20 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. 25 Best Mode for Carrying Out the
Invention Hereinafter, an exemplary embodiment of a surface mount electrical connector (hereinafter,
simply referred to as "connector"), of the present invention will be described with 30 reference to the

accompanyingnerawingse Rirshean gygrview of the connector 1 will be described with reference to
Figures 1A to 2C. Figures 1A to IC and Figures 2A to 2C illustrate overviews of the connector 1, in

which Figure 1A is a front view, Figure 1B is a plan view, Figure 1C is a rear view, Figure 2A is a
bottom viewBFi§lrd'852B pisimtefosidehvieli; anthBigure 2C is a right side view. In the 4 following

description, the referegt of "fignt’; megng azide fram), where acard (not shown) isg@%%pfcdéfnd "rear"
means a sideogggosite to the front in the plan view of the connector 1 in |gure?[ . The Tonnector 1

is a card connactor ahd fERIdEE - BhotRirff2, g dees & refd byshehesasy 2 raieeidsion
mechanismig,lard semtal shielbd@rattachethéorshe housing and substantially covers these

components. The gjgglion mechaniam,8iga fechanismyghatmoyes algng card, jnsertion-removal
directions 6 (Figures 1B, 2A) according to
conhector shown in Figure 1A, illustrating an overview thereof.
Figure 1C is a rear view of the surface mount electrical
10 connector shown in Figure 1A, illustrating an overview thereof.
Figure 24 .is a bottom view of the surface mount electrical
connector shown in Figure 1A.
Figure 2B is a left side view of the surface mount electrical
comnector shown in Figure 1A.
15 Figure 2C is a right side view of the surface mount electrical
connector 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
20 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.
25
Best Mode for Carrying Out the Invention
Hereinafter, an exemplary embodiment of a surface mount
electrical connector (hereinafter, simply referred to as
“connector”), of the present invention will be described with
30  reference to the accompanying drawings. First, an overview of the
connector 1 will be described with reference to Figures 1A to 2C.
Figures 1A to 1C and Figures 2A to 2C illustrate overviews of the
connector 1, in which Figure 1A is a front view, Figure 1B is a plan
view, Figure 1C is a rear view, Figure 2A is a bottom view, Figure

35 2B is a left side view, and Figure 2C is a right side view. In the



insertion/removal of a card. 10 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 15 side thereof (Figure IA). 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 .o he present invention and wil| not.be descriped in detail here. 20 The bottom
surface 2e of the hou mé% %Pslg%ét%%tiqﬁ)ﬂlﬁlalf,e%%f: ?ﬁlclm%’f& pglél loning Bosse? 204'ant 58 at the
front end of tRE CARICHURIE Y 28PeBpettivsiyeThecardduide2¢ inslades:an diectigmaigchanism 8

which is formedisuch-that whenri cardis inserted inig.the.saaneetor 11 fiom; 25 the fronkgjde and
pushed intocigﬁirgeectth&[e?f.gsheacgéd.gis held at the posétion, ?n%when the card Is pushed again, it is
ejected. The ejection mechanisi B inclidEs & Mot S owh shid8F Wi chdterates by @H2cts

insertioh/ejéctién dpefation. [The slhidef is eonsianty orged By=nisprifg teward thecfronsiside of the

housing. Theoejeetien aechanismo3 8inclHdes 8 healt-shaped-cam, gropue (notshowny like that as
disclosed i %apan.esetUnexamiﬁ%q Patent Publication No. 2004-207168 described earlier, and a cam

follower (not showh) that Fholes\itHifi the cai grébve S Sriltite RWBH kAGRRFinAESrt, and in
addition, it isHBtthécsubjentiattedof thet presentinvd@itinm €35 $@thatitiwilknatbd described in detail

here. 5 Nextntherdesgription will bedirected fo the shell 10. it

10 The housing 2 incliudes a housing body Za located in the rear
portion thereof, and card guides 2b, 2¢ 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
15  side thereof (Figure 1A). The card guide paths 12, 14 extend to the
inside of the housing body 2a. The card guide ?b 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.
20  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

guide Zb, 2Zc respectively.
The card guide 2c includes an ejection mechanism 8 which is
formed such that when a card is inserted intc the connector 1 from
25 the front side and pushed intc inside thereof, the card is held at
the position, and when the card is pushed again, it is ejected. The
ejection mechanism 8 includes a not shown sliider which operates by
an insertion/ejection operation. The slider is constantly urged by
a spring toward the front side of the housing. The ejection mechanism
30 8 includes a heart-shaped cam groove (not shown) like that as
disclosed in Japanese Unexamined Patent Publication No. 2004-207168
described earlier, and a cam fcllower (not shown) that moves within
the cam groove. This structure is well known in the art, and in
addition, it is not the subject matter of the present invention,

35 s0 that it will not be described in detail here.



is formed of a single metal plate through punching and folding, and includes a principal surface 10a
(Figure 1B) that covers the upper side of the housing 2, and side walls 10b, |10c folded over the outer.
5 sides of the card guides 2b, 2c respectively. Protruding rectangular attachment pieces 22 (Figure
2A) are provided at places adjacent to the front end of the respective card guides 2b, 2c, which are
folded to the under surface of the card guides 2b, 2c. This prevents the shell 10 from moving upward

from the housing 2. Each attachment piece 10 22 includes a rectangular opening 22a in the center and

soldered to a circuifoard (sub rat % 00. (Figure 3), The princjpal surface of the shell 10, attached
to the housing 2, and housing ,Z%e%cr?el tc:lagr r%%eél%:/i}r?s sgegﬁgﬁ%ést ﬁll?ﬁsﬁfr%tgg r? Ei réslﬁB, 2C,
notches 2485 2MFBFENAD A5t tearSide! are pievidetPbatne Widd ivalls10bf 20d regpestively. In the

mean time iprotrugiena 264,26M0aeh cosesponding tegach of tlﬂﬁé@téh%%%%bﬁg&pfowded

on the side, aces.of the car ides 2b, 2¢ respectively. Engagement of the notches 24a, 24b with
the protrusfgrl%ézég,%eb%?g\%ng ftes %Ilsfé rglrﬁg]%fgvﬁ%(m}/ga d? %Cg%% BACkwara SHiHe housing 2.
The shell 1DHRfudést &t therdart EfrEpoition ot treoprificipal surfacettoal ok tengues 28a;, 28b, 28c,

which are GeeaitihereasandhThe lock fongues 28a..28bo28¢include, reetangular lockheles 30,
30b, 30c r% ee%%é%% eFHétt%%r,thoLectin% ars 32a, 32b, 32c, each corresponding to each of the lock
25 holes 30a, 30b, 30C, are provided at the rear Wall 2d'oF t5& Hotsifg” 27 A He efgagkMeRtof the lock
holes 30a, 30K IBocrthepiciecting Bars 32a32,182¢ piéverits thetsheli@ fram maviag the front

side of the heusing Z:Nexodeseriptipnwilkbe directed o the contact 4 and .30, attachment thereof to

the h?USI%ZiWnIE: ﬁ%fgsregcge%lggr}guﬁlggrggening ZZ2a 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
15 the rear side are provided on the side walls 10b, 10c respectively.
In the mean time, protrusions 26a, 26b, each corresponding to esach
of the notches 24a, 24b, are provided on the side surfaces of the
card guides Zb, 2c respectively. Engagement of the notches 24a, 24b
with the protrusions Z26a, 26b prevents the shell 10 from moving upward
20 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,
which are free at the rear end. The lock tongues 28a, 28b, 28¢c include
rectangular lock holes 30a, 30b, 30c respectively. Further,
projecting bars 32a, 32b, 32c, each corresponding to each of the lock
25 holes 30a, 30b, 30c¢c, are provided at the rear wall 2d of the housing
2. The engagement of the lock holes 30a, 30b, 30c with the projecting
bars 32a, 32b, 32c prevents the shell 10 from moving the front side

of the housing 2.

Next, description will be directed to the contact 4 and
30 attachment thereof to the housing 2 with reference also to Figures
3 to 5B. 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 a contact 4 with a carrier strip. Figure 5A is a side view of the
contact 4 separated from the carrier strip, and Figure 5B is a bottom
35 view thereof. First, the contact 4 will be described with reference



3 to 5B. 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 a contact 4 with a carrier strip. Figure 5A is a side view of the
contact 4 separated from the carrier strip, and Figure 5B is a bottom 35 view thereof. First, the contact
4 will be described with reference 6 to Figures 4 to 5B. The contact 4 includes a narrow width contact
segment 4a, a wide width held section 4b, and a tine 4c folded back in a U-shape from the held
section 4b. A notch or groove 34, V-shaped in cross section and extending in the direction orthogonal

to the 5 axis i the longitudinal direction of the contact 4, is formed at.the rear end of the
contact 4. The ey e ot to T el st JuCii 1o FBO0K A Sopariieg
therefrom B #ETgratie 8471 dek-ProtFusiOns 38138t $pacedidpart with dachiotHer] areck0 formed

at each sideedge-ehthe:heldseatiomdbs Whenithe gontach 4risHnseried e a.Lortagt insestion

groove 46,.to be described. later, of the housing 2, the lock protrusions 38a, 38b engage with the
contact insiét?tigerfcgsrgo% %f%lgﬁdéf&%fde t)étt%%d%él sing fh‘iahg g6ﬁ?a%°§eﬁﬁ1gﬁ?9f§1i§ln§ﬁom? in width

than the hékiisedion 28 cbiadds flomaLs teé heldsentionid, afdhas-antarctshapes fiprievd slots 39,

39, open tertheneeaiesidesaefermed abthe reanendof thegontack4; Anarrawmigth connection
section 41coaf tp%mesgciextggd‘?ﬂn %U-shape beéween the slots 39, 39, followed by a wide width
soldering portion. 40° Whigh 1S pardlielfo e RER SactiGR A0S S S iy p G io26 U d feludes a

rectangularispereng 42 in the center. Further, a hole 44 is provided at a position of the held section 4b
right above the solggring-partian:40-Lhedolesdd is anasspge hole af.3,iig 69, (Figure 3) far gaining
accei%to yg}err%g!?eaﬂ:ngeggglosnigg oeggg t<|3nfe g%e 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 section 4b, biased from
15 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 portion
40, which is parallel to the held section 4b. The soldering portion
20 40 includes a rectangular opening 42 in the center. Further, a hole
44 is provided at a position of the held section 4b right above the
soldering portion 40. The hole 44 is a passage hole of a jig 60 {Figure
3) for gaining access to the soldering portion 40 of the tine 4c.
Next, the description will be directed to the state in which
25 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 includes
a contact insertion groove 46 extending forward along the bottom
surface 2e from the rear wall 2d. The contact insertion groove 46
has a width which allows the held section 4b of the contact 4 to be
30 engaged therewith. Further, a contact insertion opening 48 is provided
on the rear wall 2d to allow the contact 4 to be inserted through
the rear wall 2d. The housing 2 includes a rectangular depression
50 for accommodating the soldering portion 40 of the tine 4c¢, and
a rectangular opening 52 vertically running through the housing 2

35 1is provided at a position corresponding to the soldering portion 40



Next, the description will be directed to the state in which 25 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 includes a contact
insertion groove 46 extending forward along the bottom surface 2e from the rear wall 2d. The contact
insertion groove 46 has a width which allows the held section 4b of the contact 4 to be 30 engaged
therewith. Further, a contact insertion opening 48 is provided on the rear wall 2d to allow the contact 4
to be inserted through the rear wall 2d. The housing 2 includes a rectangular depression 50 for

accommod Eing e soldering portion.40 of the fine 4c, and a rectanqular opening 52 vertically running
through thef?)lhguélggglé1 3%%% gr%%/]iﬂgésé %?%Oéééiti%ob}ecgﬁg%gﬁdiﬁ fo'the Soldétiig Hortforf48°7 placed

in the depréSEIBHB0: AMtHe1@pehity BReofthechdldsing i$atso-eommunicating with the hole 44 of the
contact 4. The bottomsurfacecze ffithechousing:2 includasa groove b4, Ysshaned in.gross.section

and extend\i}n%;prwagd. from the deé)r ssion 5,50 along_ the card insertion-ejection directions. The

groove 54 is provided Tor raducing theral Bt SE WHER 18 EORHEEtOrA R mbfintsd §7a fofmed to the
tip of the coftaet segnidrit 4c aAdiasestape-hulecséoThedieseapechele 5&eunsapward4hieugh the
housing 2 eanthe: battem surace2endhe-a5cape 1101636 is pravided for the tin.4d of 19 the contact

segment 4 not tgointergerg with the housing 2 by bending toward the housing 2 when a card is
inserted. The principarsufface®IdaBf tHe Shel 1T ithides FBPering s f6imea @ ighdePdih the tine
4c, opening B2, el helezt4. Wien fite contactvisrattathedits: thiechousing:y the tinemdelis:located

inside of theteaiwall 28 dS 28 llysialed i Eigec3<lp ether,wouda heine e ierpaife Inside of the
ot o e O e RO 2, TS 1S ey e e housing 2 by bends

g y 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,
15 as illustrated in Figure 3. In other words, the tine 4c remains inside
of the outer contour line of the housing 2. This is clearly illustrated

in Figures 1B and 2A.
The descriptionwill now be directed to a method for correcting
the coplanarity of the tines 4c¢ of the contacts 4 structured in the
20 manner as described above. A situation requiring correction of the
position of the tine 4c¢, i.e., the height of the tine 4c from the
substrate 100 means a case in which the housing 2 has deformed after
forming, and a gap G which is greater than a predetermined value has
developed, as illustrated in Figure 3. The gap G may be detected,
25 for example, by monitoring the connector 1 from the rear side by a
camera, and determining variations in the gap G on the image. When
a correction is performed, a stick-like jig 60 is inserted from the
opening 58 of the shell 10 to the tine 4c through the hole 44 of the
contact 4 and opening 52 of the housing 2, and the soldering portion
30 40 is pressed downward, i.e., toward the substrate 100 by the jig
60. This forces the soldering portion 40 to be displaced downward
and the gap G falls within a predetermined range. Generally, the jig
60 has a bottom dead center set thereto to limit the traveling (moving
distance) of the jig to a predetermined value, and attached to a

35 machine, The correction of the tine 4c¢ is completed by a single



in Figures 1B and 2A. The description will now be directed to a method for correcting the coplanarity
of the tines 4c of the contacts 4 structured in the 20 manner as described above. A situation requiring
correction of the position of the tine 4c, i.e., the height of the tine 4c from the substrate 100 means a
case in which the housing 2 has deformed after forming, and a gap G which is greater than a
predetermined value has developed, as illustrated in Figure 3. The gap G may be detected, 25 for
example, by monitoring the connector 1 from the rear side by a camera, and determining variations in

the gap G ppthe; Wher of COprection is e@‘grm gl a like jig, 60 is inserted from the
opening 58Bof the shel g{%o to the tine 4c t é ﬁthe ho[er % é%thgréon act FEhd gpenlng 2 of the

housing 2, At the B6detmtfssHish ng@p@seﬁ FowrAraed ite., tbwardtvd sabstratd® 100 by the
jig 60. This forces the seldesing:pertion:40 ebe displaced Havaward sand thﬁx@ﬁﬁ:%ﬁ@'ﬁa\glthm a

predetermined range. General h 60 has bottom dead center s theret I|m t the traveling
(moving distance) of the I%%to% ére(jegterlnecrllva ue, andlattaéheél?o aef mac |ne j#ﬁe Sorrection of

the tin 4c§§%dthﬁ1e%édb®0§§ﬁ@@ Bopkessing bpéiaibarotie jigieoh Thereaiter sthe appropriately

positioned:salderng portion Asisseldeeediadhe suhstrateid 00, So.far anexemplarygmbggdiment of
the presenftlj1 veintfon has be n descrlb?d but tht?h resent mg tn%?és not limited to this, 5 and it will

be obvious to those Skilled in t(he &t that varidu jeean LTSRS M) HERTHE Hithout

RGeS an
departing fténs thé 3eopeusi te ?n@éﬁilét@.lleoﬂéxaﬁtMéelrﬁmt@te‘@ehtJémbedﬂrneml,rtlgetmmnmg 52

of the housing 2@ng hiele-d4afthe contact 4-fordnsertingthe. 110,60, pave rectangular andcrcular
shape%resgectyel g”%ﬁ%?%onal shape, 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.



10 may have a polygonal shape, 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. 9 CLAIMS I. A
surface mount electrical connector which includes an insulative housing mounted on a circuit board,
and a plurality of aligned electrical contacts, each having a held section which is held by the housing,
and a tine af.aastsof the electrical contacts is formed in a manner so as to be surface mounted on the
circuit board, wherein; the tine extends from the held section and remains inside of an outer contour
line of the housing projetted 67 thE SHehit ShE 5, e -hoTSHEERAS AnBpéiing b 2 Astehithat allows
access to ihestibediom auisidinafl thedrewsingnand coplanatity-efdthe, tines; withgespsct ta;the circuit
board is ach“j:evai)l,e bégorrqctin a_displacement of the tine with a jig inserted from the opening or
notch, the Réld $6t0n of thedlacticht cofact ExtendS Kubstaftiafiy patallBfidthé Sifcitboard; the
tine is foldechilack irsa Heshhpetoward thehelchsectian@nd:ontthessiderfaciagiheseircui=board; and

a hole that alllovys |.nselrt|%rg) g{gré% lig toward _the tine is provided at a position og; éhesg?fcégcé‘al contact

correspon(fng%ﬁﬁgaopemng or I’]OtéhSO ﬁ]%nﬁgugiﬁg.aldnanner soras to
mounted on the circult beard, wherein:
the tine extends from the held section and remains inside
of an outer contour line of the housing projected con the circuit
board; the housing has an opening or a notch that allows access to
the tine from outside of the housing; and coplanarity of the tines
with respect to the circuit board is achievable by correcting a
displacement of the tine with a Jjig inserted from the opening or
notch,
the held section of the electrical contact extends
substantially parallel to the circuit board; the tine is folded
back in a U-shape toward the held section and on the side facing the
circuit board; and a hole that allows insertion of the 4ig toward
the tine is provided at a position of the electrical contact

corresponding to the opening or notch of the housing.

10



