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ELECTRI CAL TERM NAL AND CARD EDGE CONNECTOR | NCLUDI NG
THE SAME BACKGROUND OF THE INVENTION 1. Field of the
Invention 5 The present invention relates to an

el ectrical termnal and a card edge connector, and

mor ¢ FIEBUTIRICA/T A, AN CARD FIGEACONREETOR
affinities for sol ddNGUDINGAHE®EME onnect or
including the sane. 2. Description of the Related Art
10 El ectri cal (03] I [ ectri cal
connector wt hﬁmfﬁi@%r&gﬁhgﬁgﬁ@% fromthe
bottom of the electrical connector for connection to
el gct r iFigld 6f tifdInventidpes on the printed circuit board.
A plurality of designs can be applied to connect the

solder tails to the electrical circuit traces on the
pri nt d&e Iresat inyeyica, r@éatqs tmean electheal deirsinal 26d retdrdcdge

i n_whic t sol der arebtt wel de

iRy eARLinot pifieulatin Bo h St cal AEmARAL I ing prsolder
t rafeq N siifecdRr hatiRe @ffepatitt af?i‘ﬂ?t’ié& forPs61gee aﬁ@' Q%ar:&‘%dge
nol ten solder is drawn onto the surfaces of the tai
poedrinentor aficltitimgethestimiccal terminals by capillary

action after the tail portions are di pped into the

nD ten _sol der n usually has a sinple
‘sol @esé’ﬁ'alﬁg’ns%ﬁh?gke}ég?‘i ?ed peri pheral surface can
be used for soldering attachnent. Because solder is

peri pResaliéA t@ﬁﬂﬁfa?sd afeoﬁfdwdédaiﬂ aﬁ’%‘lédtﬂ r{egtorawnh their

limted surface, the adhesive force of eso
c cvoddert faolss pncﬁjed:ﬂu@ tfaprh theobbitoms ofrethe belecnmal fccmmeabr for

In addition l'i.tate sol der ting on the tail
DGRGHIOR 11 PReliCab e FoReTap M EriNed citsae board. A
uni Y, Rl Qi I

Ty Yo S P e Sb0ed, 3 el B tilr sl 1o he
c aslseritalocimowib tracos bﬁrtheqirﬂﬁed tcircbt biaekeshdohe dffese is a
tail portions away fromthe conductive pads on the

pringed & whuch shew rseldrirfady are fhusinveldsdupatonepnductisekpads

solgge ctmglto the electrical circuit traces on the printed circuit board.

During soldering, molten solder is drawn onto the surfaces of the tail
portions of the electrical terminals by capillary action after the tail portions
are dipped into the molten solder. The tail portion usually has a simple
solid shape so that a limited peripheral surface can be used for soldering
attachment. Because solder is peripherally adhered to the tail portion and to
a limited surface, the adhesive force of the soldering connections of the tail

portions may be insufficient.

In addition, to facilitate solder wetting on the tail portion, the tail
portion may have a surface uniformly having an affinity for molten solder.
However, such a uniformly solder-philic surface may cause too much
molten solder to be wicked onto the tail portions away from the conductive

pads on the printed circuit board during reflow, resulting in weak solder
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connections between the tail portions and the
conducti ve pads. Further, conventional tail portions

have large tip areas. Therefore, the tail portion can
not easily penetrate nolten solder to engage the
COESRRPABAE POVRRRAHS iV Boidtls ahll e EGRMCEVE Pallfl POLY
gquality of electrical 5 connection. In acfdl Ion, the
large tip area may not be correctly positioned on the
corr egpﬁgd , Iegny enidorl itaid ppedonsr lesel largegtip ardaai | Bekrefore, the

' b h I [ dth
coPegit ng R ofidlctg pactRRerdAlsts, SR 19 engage the

<0 - - of . i caly _
SRRSO, Sy M o e
cocomrettionarla adeipion,dhe 14@e SPVMERMGF ndHEe INMENTY @¥sAbned

obj ec&)l&ve of the present invention is to provide a new

anefl i Wgr W@@Sp@&}@g e@@@%ﬁﬁe@ﬁ@r r@iﬂﬁ_illag sim %faiiﬁfé ;:t:@lilfmlion
heutaeh Ty BitpdrRoh iale ol itilnd AilanblibE ol L ontr o

the flow of the solder. 15 Another objective of the

pr eseThetefuentduen té Shé Goldeitigd drawisakdest tad leurlay ef@trical
an aperture configured to allow solder to forma bridge
aclesinadycpw elgeiricat erminals farm eard edge kennedier arelrdguired.
joint between the solder tail and the pad on a printed

circuit board. | ﬁﬁ?{pc V. Eﬁ
obj ectives, an gtefciiri % gr 1§:aﬁv|& roposed. The
el ectrical terminal conprises a solder tail and an

apert Ameot%jeam sbil@eiresamt inventionde fo prdvad€h new AL Bup@Ried
upper surface, and a boundary defined between the

| iR edge ﬁﬁ@’éﬁfé%C@lﬁéflﬁﬂy@ﬁeﬁ}l?@{lﬁﬂd@f@lﬁﬂﬂlﬁee%qhd@du@lg aﬁohier
oo e N sut
S GBS Bt bl e B S PRl e

i Sflg@Ifth€t6der. The aperture is 25 configured to extend
across the boundary. One enbodi ment of the present

i nvention provides a card edge connector, which

conpr Asethegrohjectineaof tlae porsehhinvientibnds tg proealeda solder tail

i Vi s [ [ it d d
; C%@’%Sﬂtaﬁe&lre{eg | g?tfrgg?{(l) ré]lﬁ % &)rlldgrt t%dfo(r:::‘nre(lz %Irldgg zj‘}arcros%msuch

aperture so as to strengthen the solder joint between the solder tail and the

pad on a printed circuit board.

In order to achieve the above objectives, an electrical terminal is
proposed. The electrical terminal comprises a solder tail and an aperture.
The solder tail includes a lower surface, an upper surface, and a boundary
defined between the lower surface and the upper surface. The upper
surface has a sufficiently lower affinity for solder compared to the lower
surface so that the flow of molten solder is restricted. The aperture is

configured to extend across the boundary.

One embodiment of the present invention provides a card edge
connector, which comprises an insulating housing including a card-

receiving slot for receiving a printed circuit card and a plurality of electrical
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termnals arrayed in the insulating housing. Each-
electrical termnal conprises a contact portion, a
solder tail, and an aperture. The contact portion,
di sposed oppositely to the solder tail, is configured

t ' -t - i Vi, | ot . t . )
eloteec r |aggld?ﬁ_f/é}[ayrﬁig 1%@§aﬁ}%§gqtilrn§0 @hﬁ%{ﬁg f CBr i%}ﬁ‘:gécaé terminal
ci ¢artipiisesas Gonfdee FRtidRr atwideri A8 Ud@SarR abONE. SYhEGStact

an upper surface, and a boundary defined between the
| obwefionudispescdoppasitelyiopde solder saik is Thafigureddo motrbde éto

r et gt i ¥ L Rl i me Rl S e G pweed

| scif@fit Edrdt €lhe ri ' hgedyt
ac rloss t he bouen%dggsﬁﬁ%&h%r%ﬁ%?ﬁ &%%%%ﬁ%?ﬂ&q&&?%gﬁﬁgce, and

DRAWP MBS Y Hiefinederetwoen vid lovoe sieface idnddhaappedisogfat® The

t he appended .drawi ngs.in ich: FIG_ 1is_a
pef R TIREE g §H%Wﬁ§1ya¥g1%s@mty fF soldorreprapzed (o the

CORRRS sBF facds K T tt%éj ﬂg’wtr (?)f‘fng?]algﬂ §6ﬁern_gs'3r%|\sﬁé cgs%d gﬁ‘ﬁ? Aperture is

circurt card accordi one €
presdigured iee tend acfolsStheZbaumdaryer spect i ve view from
bel ow of the assenmbly of FIG 1; FIG 3 is an expl oded

perspective_view of the assenbly of FIG 1; FIG 4 is a
per spect | veB\RﬁW DY BAPA IO QYIMPEE(QI&MHIMS&W y of
FIG 3; 20 FIG 5 is an expl oded perspective view

showi 4g,. @n@tﬂ)tnhe\gﬁ?bg ﬁgﬁﬁ}eﬁracc?ﬁ% né ﬂ#:P% ﬁpg)el?lgg% drawings in

enbodi ment e present 1 nventi

pewBjdct i ve view from bel ow of the card edge connector

of FIG 5; FIG 7 is a top view showing a card edge
connect or _according to one 25 enbodi nent of the

pr esehtGi dvEnai BHsPRlize Bicks showings gnsassembhalofva eard edge

| ' 7: -3 FIG.9 is.a . .
o Rltobioha el el hinpa.; L e rinted Bt oard seeordipe to
:Scm@émb@uinwnewaiwwe@@ttiﬁﬁemfdh@ngenent of upper and
ower

FIG. 2 is a perspective view from below of the assembly of FIG. 1;
FIG. 3 is an exploded perspective view of the assembly of FIG. 1;

FIG. 4 is a perspective view from below of the exploded assembly of
FIG. 3;

FIG. 5 is an exploded perspective view showing a card edge connector

according to one embodiment of the present invention;

FIG. 6 is a perspective view from below of the card edge connector of
FIG. 5;

FIG. 7 is a top view showing a card edge connector according to one

embodiment of the present invention;

FIG. 8 is a cross-sectional view along line W-W of FIG. 7;
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el ectrical term nals according to one enbodi nent of the
present invention; FIG 11 is an enlarged view of
rectangle A of FIG 10; 5 FIG 12A is a front view .
showi ng a solder joint fornmed between a solder tail

amboat Rind 07 CoRg B M o e IR AT 9105 12

side view showi ng a solder joint fornmed between a

sol deFIG! & lis anffoat pRsy ehowing {het aehrbiehtant toflgded and lower
accordi ng to,  one enbodi nent of the 0 present )
i rilestricalnerminply a¢aordEgORIONT Car odHMEREDT tRYEKEseONinvention;

Her ei nafter, enbodi nents of the present invention are

ar avi hhe: Lh af Fillaed b, PRt PEA B FGE I8 (20 G

connector 3 disposed on a printed circuit board 1 and

15 corfGgupadid @ freaeiiety 3hbeing andcidryj@hi enRd between a
printed circuit card 2 |locked by two latch arnms 311 is

exsohdiratail yanibrorigad aarech  1Refted r cimepit obeard, adgording dar dne
ed connect 3 _may .conprise a el ongated i nsul ating
ho%geﬁ)?@n{?fgﬂg\{herﬁr% lgn%ﬁjﬁnt &Y di sposed | atch arns

311, and a card-receiving slot 312 extendi ng between

the tprG! piB s A& ﬁgw%héwﬁxgg a k6t YainOrdrhRdictE&ta solder

circuit card 2, two oppositely disposed nounting
merland a3l or s pemted elrquintipadectotding beohevermbatimhestrafghe
3.11, and a term nal support nenber 315 di sposed

opPEt ANYAREORar d- r ecei vi ng sl ot 312. The

card-receiving slot 312 is unequally divided by a

olarizin ' i i hfCuit
I(C:)ard 2 fr%g jglnﬁ%biéllr?phﬁs;%eri yfdljﬁs?g‘l ’]ﬁelg; @Wle‘?ﬂ ng to

FIGS. 3 and 4, a plurality of upper grooves 317 are: _
f or netesrinafiere ampedimentst at sha y@essnt tipentéomianaldescribed in

ARG LR ot 1B R et 8 SRR BPEfG 1 0

SURPRdardBRr codiectdrl B ARHOREL ohCa tﬂ;rmledi Ui lﬁofé_hfd 1 and

upper grooves 317. In -4 addition, a plurality o
bipvreseiyea horizonpallyeorioned penteot diomit cud Rdoekeat by

t ht%/ol Iglf'clfll Elal’tHIIS 1h1%uesﬁcleﬂﬂ)lg’r%1y demonstrated.

Referring to FIG. 4, the card edge connector 3 may comprise an
elongated insulating housing 31 having two oppositely disposed latch arms
311, and a card-receiving slot 312 extending between the two latch arms
311 for receiving the printed circuit card 2, two oppositely disposed
mounting members 313 respectively adjacent to the two latch arms 311, and
a terminal support member 315 disposed opposite the card-receiving slot
312. The card-receiving slot 312 is unequally divided by a polarizing rib
314 for preventing the printed circuit card 2 from being improperly installed.
Referring to FIGS. 3 and 4, a plurality of upper grooves 317 are formed on
the upper surface 319 of the terminal support member 315, and a plurality
of edge grooves 318 are formed on the edge surface 320 of the terminal

support member 315 with respect to the plurality of upper grooves 317. In
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Referring to FIGS. 5 and 6, the card edge connector 3
conprises a plurality of upper electrical termnals

(4a and 4b) and a plurality of lower 5 electrica
termnals (4c and 4d). The plurality of upper grooves
317 are configured to receive respectively the

plagidaiion, ya grluialise rofe bettem; gepovesrtithare formead s thg)bottom

L ORI T DL o bovee srearc

configured to receive respectively the plurality of

| ower Refesrihg itodFIGSr fiama 6, (ieccaddedid) colmamiiooB ddifprises a
upiﬁer 10 electrical ,termnals (4a and 4b) may conpri se
a

wiity of apper elsstriel tgraninplsr{dasmd 4b)sendiarplueality 5 lower

a ' [ cti r 49 extendin
efealiedl RERERATTEt Y 460, 155 it &7 B b s 317 are
Thentighidconreeivengspattictiyohe $Bulit¥8f UPyer ¢16¢tHdE] @fminals
| east gne retention portion 46 or 47 laterally

eXfrennd A§) irerted Aromg thebackoside pkiheginswlating howsinig\ad , and the

of r ecrrigal terme-nal s, (4a and 4b) to th
LRS! BE Shudth BhSES 18 e e opdlid b BeBitn irdhet g e
| flefationREclowntd Skeetrical ¥dnidkls4@d ARAUABS Fuch! 8NIRL fper
body portion 41 and a connecting portion 43 or 44. Th
c dtriealdewainalsoidazand Hormapeomprisx e eandlel et améact portion

f.Ath d j 1 d the . ti ' 43,
ortZad” sSRER 4B 4% e B RO O e oDy P BF | Fresgling
j?e&@é’eﬂ theb&tadtHHABAAD! aPiheNRIdGIREUS. VELS %t@?&fg&lg&rﬂin g

wherein a portion of the connecting portion
Aseitson 68 or d@dnhy indhede atslpasttoneectedton goodue 46 3t & 7dhterally
the, term nal, support nber ,315 after the upper
o ISR A0 SRR HEIed; JOD THRE ] W FRSPEPRYE | % Afnthe upper
I @3R85E4 HRR r % : ent,i
porti o%zg\/[g% angr(j% ﬁrrfﬁavy@?)ﬁé I ﬂl}%?%gl?a tﬁ{éga%@%é%g%a:lg tﬁglp resent
r engradiment, Xhe Tintercenmactingrseption i4hor 40 andudes amyelongated

extend along,the jnsertion direction of the upper .
ei%é’gﬁ’ r P&ong ‘%i AKhR 9QNNSCNg POHAN 1hY FBetepahat@nyilevered

dicsRERE Bofibn ﬁﬁ%)&@% g@@&ﬁg feﬁgl Fhel l!?(?dr{ gﬁgc%t hY,e?nd the

connect i'ng portion fhe ~uppe rica
t eomeaing gertion 45 oag4showsi fiofl £hother &&T bf clanbedy ipdeion

portion 43 or 44 may extend obliquely and be bent .
t ﬂalr@lﬂgwi@n;t/ t ePRRGAF 0 the 5PeFiavpHlgeHEik 4 B vhereinma portion

COIELRSEAE I35 AIF AR B O e e
el3d@tafi ihaltetrainal saport member 315 after the upper electrical terminal
4a or 4b 1s inserted into the respective upper groove 317. Each of the
retention portions 46 and 47 may include at least one barb for retention.
The retention portions 46 and 47 may extend along the insertion direction of
the upper electrical terminal 4a or 4b, and may be separately disposed on
the body portion 41 and the respective connecting portion 43 or 44 of the
upper electrical terminals 4a or 4b as shown in FIG. 5. Each connecting
portion 43 or 44 may extend obliquely and be bent transversely relative to
the body portion 41. The connecting portion 43 of the upper eiectrical
terminals 4a and the connecting portion 44 of the upper electrical terminals

4b can have different extension lengths such that the solder tails 45 of the
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4b can have different extension |engths such that the
solder tails 45 of the -5 alternately arranged upper

el ectrical ternminals 4a and 4b can be arrayed in a
staggered manner. Simlarly, each of the | ower '
electrical termpals 4c and 4d may conprise a

c adttarnaighy agangask wpner shactiienl tezninalssial ajwk 4b ganh baSyrayed in a
an i.nkerconnecting section 58 or 59 extending
be?%ggﬁe@ﬁ@ngﬁﬁtact portion 52 and the solder tail 45.
The interconnecting section 58 or 59 may include at

| east Soflatle! eath osf phé tlotverSelec@ithl defRthalordcf iaxindd may
the respective one of the wupper electrical termnals

(4eorapdsy ) castitayerachsontact nepriiensPig a3solden taHe45, and an

LR SR b 5 SRR B B ] BoRon 2
Covitbel sotddranili4amn PRe Ate@bnnddtthg GRfbh!FBVEr S8 neodRide at
portion 52 extends fromone end of the body porti'on 51,

anlgastaneggimsion; pagtips S6iconfigaresk fos fixang dredrespeative one of the
anot her ;end of the bo rtion 51.and is bent t
cofE el e lete Bt e, a4l B i tlagin spgRing 1. In the
el ebéiiC gibbeimkia! the _“i%téfﬂ&nféétiﬁ? €sdcfiDf’ 5§90 50MiddIGdes an
bottom of the insulating is housifng 31, and a plurality
of elorgatadi bodyp grariiomsS bende ac homdectihgchortion  58nok Uik affhe

| east..one barb, are praqyi ded t he upper of each

of Lo omiar g PR SasHe S %p&qoofinﬁ,% Yoy axiaion 51.
al ' [ Foll [ t i gl
SLROU S Reahk v SSEk el houl AGACELRE Lt ooy
t hgortiones] aidestbent & comeatt matle spativesdlden t4ihd5. The lower

| ati housi 31., The .20 | ower el ectrical . )
¢ eRRFRsPL AR ﬂganééﬁi He insariedzem the iaon'aﬁgea thenpsulating
' I [ t] a i O
i TREEL 8% Ynlo SIGANAFCE Bt \Gne 3620t b Mhich, may
arinahgledati least stabgel, eate prongled dretles upper edgd-bESackH dfahe

AN ERE R R 7 N R
2o URTSRP e 0 AR5 45 OB ATt on o

cothtilgwee didctricdltterth@abnée ahd Udwot the tineulttide dpRsiagt3. The
side surfaces_defining the respective cavity 321. The

sooder elgriical terminady ded@rAvAd dcay b elernately arranged and

respectively have connecting portions 53 and 54 in different lengths such

that the solder tails 45 can be arranged in a staggered manner.

Referring to FIGS. 7 to 9, each bottom groove 316 includes a plurality
of cavities 321 for receiving the respective retention portions 56 of the
lower electrical terminal 4c. The plurality of oppositely projecting barbs are
configured to interference fit with the two opposite side surfaces defining

“the respective cavity 321. The solder tail 45 projects downward from the
insulating housing 31, and the contact portion 52 protrudes forward and
upward into the lower portion of the card-receiving slot 312 for engaging

the respective contact pad 21 on the lower side of the printed circuit card 2.

Moreover, each upper groove 317 also comprises a plurality of cavities
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I nsul ati ng housing 31, and the contact portion 52
protrudes forward and wupward into the | ower portion of
the card-receiving slot 312 for engagi ng 30 the
respective contact pad 21 on the lower side of the
printed circuit card 2. = Mreover, each [géper roove

3131 Afenressiying dbs respsriivaretention peetionsi 46 and af730p theonpper

CEBLHIE RAPIROOTIY e 1D BT LEA, MR o

barebemfcm pottiog “eoandach ipfcohfiguredet® nhiceferéxtet FONGitH Othe
and 47 is configured to interference fit with the

r e@ﬁ@%qu%méﬁ duriage dgbaingtheneagin 2. cél:het yoldepailr#s of the

o5 Akl 8y B S L Bl

th@l Cofd aké domeddt Oporfidn 4I,0pRfddting HpWard aaddhbAdrward, is
forward, is |ocated at the upper portlon of the

cah@aﬁeéo'@lth@ Rgper portRnof he da@eﬂgng lséot ?rle?sfigoemg\agmg the
t Ir
c PSR n: a2 ut B8 UeBt i Bt he BriBlebii g B

45 of the upper electrical 10 term nal s (4a and 4b)
and t ReféreM@rtodafIess. riocald 1 Briik Reldsr (AR £n6r 4y %[Bi':trical

downward fromthe insulating housing 31 at different
I oleaminals (4aamad 4bhenéthy wartdectvkaletermaials (4samt 4d) extend

Soh Q] hriaP g b GRng RORER o e MRS, A Gns, and
Y Piefefsr, HaE SoldBrtails Elsearb ‘aﬂ%ﬁg&i*{rf ﬁgsné}&%aug sfaggéfea%ﬁﬁon.

to have an affinity for sol der,
S uEaCét@Id@zalMSc@mplng@ﬂoN@r lsmfecaélﬁ bued aafu‘ppnr sgzrfao:o:r 452,

derfe ot 40 O s RS T fidve,at oTEBHY TiloclHen sh e
Uplﬁiﬂier SHfgea5232 co§ﬁ§ﬁ1‘eﬁ' ©Hdv¥.a Fo'?)@erléﬁﬂﬁ ?Hf b&\aEr &1%13. the

has"a sufficiently lower affinity for so er conpar e
t olowwres siidfaes 481 fﬁabeumfﬁty 463 1!5 Hefiinechto $dpavatefthe hewer surface

20 o ARG TBST SGreLe oo SPSCRIKar Ui o BRI 48nhes

SO #fibiehfly %%?‘iffl%lds@le poon gaﬁhltBVifhé %‘;vlei: lsﬁrﬂtce 4%1 SO

amount o lten s strong der
I nthptatha fokaof thehmdlenesoldarr damclee 4&strictad drestbppmtdrouhd&he

ohaindiry da5: " GBI araR: BROM AL Srolm nabichgs guised
Soﬁﬁ@ﬁlﬂbéd hd Yo SHGR RFFERRP GHrouhf8F molten solder to form a strong
solder joint. In particular, the lower surface 451 can be formed of a
material having excellent solderability such as tin, gold, silver, and
palladium, or a material having good solderability such as copper, lead,
bronze, brass, and nickel-silver. In contrast, the upper surface 452 can be
formed of a material having fair solderability such as nickel and zinc, or of
a material having poor solderability such as aluminum-bronze. In another
embodiment, the lower surface 451 can be a solder-philic surface, where
molten metal can form a contact angle smaller than 90 degrees with respect
to the lower surface 451. In contrast, the upper surface 452 can be a solder-
repellent surface, where molten metal can form a contact angle larger than

90 degrees with respective to the upper surface 452.
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25 bronze, brass, and nickel-silver. In contrast, the
upper surface 452 can be fornmed of a material having
fair solderability such as nickel and zinc, or of a
mat eri al havi ng poor solderability such as

al um pum bronze. I n another enbodjnent, the | ower

sur f alzadditionagn B@@@(ﬁﬁé‘ranrﬁﬂﬂhﬁtb% fomagskon Wiresalder tail 45,
th 90
T S PP R

c ogsinr fasther tréﬁnupﬂpﬁvaﬁhﬂbﬁﬁ of ARltenadldE Becagddlef the reduction
repell ent surface, where nolten nmetal can forma

ofrft%a@tcaa ry fpEgegdianing Anoltem aé@wee%‘hwapnrm@sﬁ%tcaws the

SRSy PP BOOLA5 e il o R P e FPBETHANR ae

ex¢fendidig sacti@s thdt veb oion ghasy titbdhasighh oM aieshth& petibheral
The aperture 454 can further restrict upward flow o

efor gEss iseetinrs passing therethennghi orbe small¢reso as to reduce
|l draw ng nol ten sol der. The aperture 454
Ztﬁéggsﬁ%ggg&ggl id area of a cross section passing
therethrough to be smaller than the area of a cross

sect i Refériiap t0aEGI0120a98 1TB @khdigpeition lof GRS $@erthie454
peripheral length of a cross section passing

t Heandneieasryher yirisee ared that C@bb%tgsﬁcbfqrédldc@ngt&tmchmem The

G 3 6 BB Rk el Aunproue

S WnldaefRea bh'ﬂlgb a@%ssttﬁe Laia@ﬁufemtszﬁ Qs @Eéxbvﬁqnqﬁltﬁq@ﬁ Mnd a
The aperture 454 can be configured to allow nol

s ongeranies] foinivcan dedonmod dtwemdthe solder tad 4IcSr ml:g e respectwe
th t 454 h Fl

ehehia AR (10 PEtEeE e e e Serehnly” shatf scden may

4%eBid wi ﬁlﬁﬁﬂ‘ﬂc Ehﬁé?mg‘“tﬁ@ tag&ttulféacﬂjéll n@ r&cgi]u@[llarﬂﬁl d = g_h%wn in

circuit board SpecCi f 1y, nol'ten s
dridén ﬂl%ﬂvaraboventfa |lngfer hearsyerseu pertddy of atiok solder tail 453,

| at.i h [ Fl 12B, ab the |
s, W b erdrecdSy 'ﬁﬁc@, SHihe %awp?a%%%qm% SORaGR 1l the
”L%l&é?%ﬂ Wsec 4Pl %Hﬁﬂ ébdﬂe; re t?c”ﬁi’ég{g?ﬁ oPQhd s8fler
of the solder tail can

Theim¢ftmtween e solden gallh 45f andhéhes nftsqiectlvq oomiacbphdvelanon the
t he, sol der [ the re pective contact pad 11 on

N
t HRgint CB‘F]IHIE%@HI%EF% f INESRSE 1 can be increased.

Moreover, the solder tail 45 may further comprise a protrusion 455
protruding centrally from the distal tip end 4551 of the solder tail 45. The
protrusion 455 is configured to be soldered on a respective contact pad 11
on the printed circuit board 1 and to allow solder paste to flow around the
protrusion 455 so that a strong joint can be formed. The protrusion 455 can
have a height smaller than the height H of a solder paste 6 ready to be
dipped by the solder tail 45. Specifically, the protrusion 455 may include a
height in a range of from 0.05 to 0.15 millimeters. Compared to the distal
tip end 4551 of the solder tail 45, the protrusion 45 has a smaller tip area.
Therefore, the protrusion 45 can more easily penetrate molten solder over a

respective contact pad 11 and engage the respective contact pad 11 during a
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Moreover, the solder tail 45 may further conprise a
protrusion 455 protruding centrally fromthe distal

tip end 4551 of the solder tail 45. The protrusion 455
is configured to be soldered on a respective contact

pad 11 on the printed circujt board 1 and to all ow

s olodsringriosessosuchdhatdiish gy akiveo letegirigal apringatios Betweeen the
t r j . pPrOt US| on 5
camiadt (5443 € Bonef pRF 1} RAREY ol b IR Bl s

sdfiglereqabt eprotrusiady4 s @ahebe dhgibedndicoifeetls giad@ioded bn the
45, Specifically, the protrusion 455 may include a
heegprctive cantashgad dd- from 0.05 to 0.15 millimeters.
Conpared to the distal tip end 4551 of the solder tail

45, t %féf{iﬁgrﬂﬂlcog? sy Ztgsgzaleha{ Iﬁ&&tﬁ{ge%ieﬁlgﬁegt P13 Jnay

Theretore, the protrusion can nore easl

naddnepriseod gralityesf inley BEPg aht wandsohardcdonPip@rdd i inserted
\gage the respective contact pad 11 duri n% 8

a -
gg%&ém%@smféﬂés@l%%hﬂ rad thepgagadici regpastivelapeningsal2 on

' ; i d th t act
RSN BECISEAL %o, A%kt e A5 PRERL % me
argrénted kércolt Goaws 1 0P thet AtheRRr@88kd Yot 03 heSt domprise a
posi tioned on the r es?iect Ive contact pad 11. 5

Reffluralith of meer 3268 gitasling fremghe dwttennet ke mgsulalingehousing

75 dY, e PP ® oD il aitied' 8 Poelcrtop dfe T ipdbBting
hqhsmb_aﬂssala@@bpte@tieagagﬁhé RIrARSPECHEHEIDP ANH B plgrgmy of

the printed circuit board 1 so as to secure the Ca
edgeatimhpladesod e wonfigaredpio engagedhe cesnechivarapenings 13 and

F er, the.carnd edge .connect or may conprise a 10
p%é%riﬂoﬁltqulﬂ%g? %’ﬁgegg? &R om t he bottom of the
i nsul ating housing 31 and a plurality of |ocating

pl at ek GuehBPgs eficbedrdWellfe JHMBEIORD dERlRErfesth® invention
respectively. The plurality of pegs 323 and 't he

plagmaprisey diplurabigiatof rejeqirigale terginale aashf inglndéug taosolder tail

o8R0 Ry TR S5 BRE DRed S bobdof e poveen
t hBe CRivibredoEacoO HIRIC KRS Rt &ilitade! eSER I@é?nﬁdr@&e has a

conprises a plurality of "electrical term s each
i reifiieiicndy dower admityafdr sokrdey icompardédieethedomeaserfaamso as to

URRSce Lﬂlrlé How 0?”1910 el? %8Pd%%r yFudr‘fatIeir,n Sg a%%%tﬁ?ee{]s formed on the
solder tail such that the upward flow of the molten solder can further be
restricted due to the reduction of capillary force. In addition, the aperture
can be configured to allow molten solder to flow through the aperture and
to transversely form a bridge across the aperture. Subsequéntly, a
mechanical joint can be formed between the solder tail and a respective pad

on a printed circuit board.

The above-described embodiments of the present invention are
intended to be illustrative only. Numerous alternative embodiments ‘may be
devised by persons skilled in the art without departing from the scope of the

following claims.
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the | ower surface and the upper surface. The upper
surface has a sufficiently lower affinity for sol der
conpared to the | ower surface so as to 20 restrict the
flow of nolten solder. Further, an aperture is forned
on the solder tail such that the upward fl ow of the
ol t eyyR4 QYlai {Syrther be restricted due to the
reduction of capillary force. In addition, the aperture
can be configured to allow nolten solder to flow

t hr oughl.t he Aapelectuicel wminal occampmsvgr sely form a bri dge
across the aperture. Subsequently, a 25 nechani cal

joi nt casolder thid haethgrelovegnutface sol @ggertsatfacnshda boundary
respective pad_ on a printed circuit board. The ’

abiiEcddstveer theclopwdispeaee and theneppsr syeiace. whemgin e upper
H t . . .. N
o) St e St BRI O SR e Noldsr HYFRERY dethe Lower

Skiurfaed:; and t he art wi t hout departing fromthe scope of
the 30 following claims. -9 What is claimed is: 1. An
el ectr 'aﬁaépeftﬁf%ﬂ@hding%%s's%h@géulﬁiagﬁl der tail having a
| oner surface, an uppé€r surface, and a boundary

defi ned between the | ower surface and the upper

suf£1 o knt |y PEGTe e ARl BT Ge iR dhe golid gt a

suffici'én owert
| ypBgs seetibh3agsingdMEronph ARE hpatRe X kRBHENhaRAGHO Bfeal d¥ea cross
boundary. 2. The electrical termnal of Caiml,

whisedom that glogs hptipassdhravighdhe epartigesect i on passi ng
through the aperture is smaller than the area of a

cross 10 section that does not pass through the
aperturk. 3Théheleetreal temanal of nfClagh of vwlleatim the solder tail
V\h@r&i n the solder tail further conprises a prQtrusion
prigtEH CRTREERE raa PTG I mPEOE; flawewr@ll&nﬁom Refisiel tipgend
Tr}ﬁ 1%Iofct rical terminal of Caim3, wherein the

pr otrusi on has 15 a hei ght less than that of a sol der
paste ready to be di pped by the solder tail.

XD

4.  The electrical terminal of Claim 3, wherein the protrusion has

a height less than that of a solder paste ready to be dipped by the solder tail.

5. The electrical terminal of Claim 4, further comprising a
contact portion configured for electrically engaging a printed circuit card,
and an interconnecting section extending between the solder tail and the
contact portion, wherein the interconnecting section includes at least one
retention portion laterally extending and configured for fixing the electrical

terminal.

6. The electrical terminal of Claim 3, wherein the protrusion is

configured to penetrate a solder paste ready to be dipped by the solder tail.

7. The electrical terminal of Claim 3, wherein the protrusion has

a height in a range of from 0.05 to 0.15 millimeters.

<10 -
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5. The electrical termnal of Claim4, further
conprising a contact portion configured for :
electrically engaging a printed circuit card, and an
i nterconnecting section extending between the sol der

tail angl theheCoRERRA] Qé’[_rntliinlﬁp of V@ﬁirﬁ: 0, Whrein the aperture is

i nterconnecting section includes at | east one

r etamfitguoed poaliow solder év drny a bridgadirogs drdaparnfregur ed

for fixing the electrical termnal. 6. The electrical
termnal of Caim3, wherein the protrusion is

confi g.ed Thepdedtical ermirsadlofeflapast, evhieaty tHeoloeer surface

di pped the solder tai]J. 7. The electrical term nal
of i3 sgﬂffﬁyraehlﬁﬁ EWRSE- 2R té? BPPRISUBiRCA A5 solderrepallgnt syrhace.
a range of from0.05 to 0.15 mlIlineters. -10- i 8. The

electrical term nal of Caiml, wherein the aperture is
confi gulbd Thealednicalotcaminal offClaimal , brhetgm ther losertseface

aperture., 9. The electri.cal term.nal. of aim1l, .
oS IR, M RENER ort SEEREY fof SpideR Bhd b magteria
angchides BBRELiIP4, bAG¢nl S @ sol der-repellent surface. 5
10. The électrical termnal of Caim1, wherein the.

| ower surface is formed of a material having an

o e T I B

sil ver, "and ernm na

1,is Woaned of aheatepiad hasinef atewver Sfindfed sefded, 4l ld Material
havi](r‘% a lower affinity for solder, and the materi al

100¢lyeles gickehpredkencand zi nc. 12. A card edge connect or,
conprising: an insulating housing including a
card-receiving slot for receiving a printed circuit
card; aid aAptardaidige gooheatbrconipeiing: er mi nal s arrayed
in the insulating housing, 1is each electrical term nal

conpr i shngsulatingtoasingpi@chidinye aaatd-geteddn Glor RirMebdving a
into the card-receiving slot to electrically and
nduHYed 6HEW carshagd the printed circuit card;

a plurality of electrical terminals arrayed in the insulating housing,

each electrical terminal comprising:

a contact portion configured to protrude into the card-receiving

slot to electrically and mechanically engage the printed circuit card;

a solder tail having a lower surface, an upper surface, and a
boundary defined between the lower surface and the upper surface,
wherein the upper surface has a sufficiently lower affinity for solder
compared to the lower surface so that the flow of molten solder is

restricted; and

an aperture extending across the boundary.

13. The card edge connector of Claim 12, wherein the solid area of
a cross section passing through the aperture is smaller than the area of a

cross section that does not pass through the aperture.

Z11-
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a solder tail having a | ower surface, an upper surface,
and a boundary defined between the | ower surface and

t he upper surface, 20 wherein the upper surface has a
sufficiently lower affinity for solder conpared to the

| over sy f agqgeS@irl hdige [da@nbdB1VoPIC1Rh 18N wIRHEE! the Solder tail
restricted; and an aperture extending across the

b alimihar yconiiBiseFhe pratrosien grotodingctornrabfy foai m didtal tip end
Wﬂﬁ%ei the solid area of 25 a cross section passing

t the aperture is smaller than the area of a

cross section that does not pass through the aperture.

-ii 14. The card edge connector of Claim 12, wherein

the sol Her tldie card lﬁ%gﬁ &ongestpr Pk &daian dhomrheseiorthe protrusion

bR STRER (i RER PO R PRt s DS AimnR ST solder

pr@iirusion 5 has a height |ess than that of a sol der
paste ready to be dipped by the solder tail. 16. The
card edge connector of Caim 15, wherein each

el ectrigal ThRragg %ng: lé()flﬂ&ftof:Qméiﬁ?%,aw‘ﬁgfgiﬁ%hch electrical
portion configured r electrically engaging the
prienhad] ciuriier tcoraprikes anccomtadt npaEtioanoesigurgd sfeet ¢lectrically
extending 10 between the solder tail and the contact i
pANERHE SPRATRA R UTt A6 cBheR IRIRTPONBEHN H FEGtio) Gideding

at at [ |.at ' :
CUREEh P Rl I AR R2 RS Yt e
c ayedtion gimchinteneat deasoforfd abtenfibn pheioal Mttty Btehaingnand
housi ng conprises a termnal support nenber di sposed
opsedigueed fy fbsingtha slecwical (armanal ot and having a
plurality of upper grooves, and the plurality of
electrical termnals conprise a plurality of upper

el ectrikal {lheniardleslgamdnaectpt of &latny 16f vwhesein the insulating

electrical termnals,, wherein the plurality of upper
orPUE SODESRY f dGrEiaa, SURRSIL BRI SHasedi appopkie the card-

PlREGN g s10t aHRABNingSh PhiralifAbf bEPER H¥oVes, and the plurality of
electrical terminals comprise a plurality of upper electrical terminals and a
plurality of lower electrical terminals, wherein the plurality of upper
grooves are configured to respectively receive the plurality of upper

electrical terminals.

18. The card edge connector of Claim 17, wherein the insulating
housing comprises a plurality of bottom grooves formed on the bottom of
the insulating housing for respectively receiving the plurality of lower

electrical terminals.

19. The card edge connector of Claim 18, wherein the insulating
housing comprises two oppositely disposed latch arms for locking the

printed circuit card.

20.  The card edge connector of Claim 19, wherein the insulating

-12.



10

15

20 18. The card edge connector of Claim 17, wherein.the
i nsul ating housing conprises a plurality of bottom
grooves fornmed on the bottomof the insulating housing
for respectively receiving the plurality of | ower
el '
G%ﬂ%@é mbi3§ddl 3R] Sppokitely %&%H%@ﬂﬁﬁlﬁ%ﬁ%‘i@fesg&nvdy
tvmﬂjmpbstot&ﬂeytm slptn&edrrhsataﬂd aacrifs rhountingc kmembérhmcludes a
printed circuit_ card. 20. The card edge connector _ of
c| 1%1}1 ity of \Hﬂtﬁseﬁoﬁ TegivingR Rt fhgsccningbe dnsigaierspeisag to
?%?kﬁk &posed nmounti ng nenbers respectively
cen mo | atch arms, and each mounting
nenber includes a plurality of hol es for receiving a

d f I . [ d.
o1 1 oui oatle % OEcBTHRY BRCTAES RS ehEreid RepHEsion
145 cWhRESICA thiRnBi Ak U198 pdsie &a@% bOBE agbsﬁga eh%tsb?de% tail.

a sol der paste ready to be di pped by the r tail
22. The card edge connector of Caim 14, wherein the

protr U N THR%A%d %gg@?hnh&té’r Bf’“‘ n{)flﬁlf HA8kdn Qﬁ é?%tlruns]ion

0. 15 i meters. e card e conhector o

121asw1ghumtmngeeﬂfwm 0l tomliznnﬂugetemd to allow a
sol der paste to forma bridge across the aperture. 24.
The card edge connector of Claim 12, wherein the | ower

surfaceyd s TheQaf€edpdcbhfectdt SRCHIMATH WH@reﬁpﬂ?eraperture is
surface is a solder-repellent surface.” 25. The card

e dpafiguretbot diowf solder padi2 to fibem aibtmidgesckansehe apsrture.
surface is forned of a material having an affinity for
sol der, and the material includes gold, silver, and

tin. 2@4 Th&¥heacatdeddge wonnestborofoClLimild Sherohieké Nower
the upper surface.is formed of a material havi

n a
| owekaca s # apidprmbilic sidege, and da wRPeTuEaee A a.sakigamegellent
nls%ﬁ1 .and zinc. -13

25. The card edge connector of Claim 12, wherein the lower
surface 1s formed of a material having an affinity for solder, and the

material includes gold, silver, and tin.

26. The card edge connector of Claim 12, wherein the upper
surface is formed of a material having a lower affinity for solder, and the

material includes nickel and zinc.

-13-



