ELECTRI CAL CONNECTOR W TH SEGVENTED HOUSI NG FI ELD OF
THE | NVENTI ON [ 0001] The present invention relates
w@erenadsBy to el ectrical connectors. Mre specP€T/T800Y005500

the invention relates to a surface-nmount connector,
such as a ball-grid array connector ("BGA connector"),
havi ng a housing formed with segnents that pronote air
circulation and stress relief. BACKGROUND OF THE
I NVENTI ON [ 0002] Surface-nmount connectors such as BGA
connectors typically include a plurality of
el ectrically-conductive contacts nounted in a housing.
Each conductor has a solder ball attached to a tai,
portion thereof. The solder balls collectively forma
ball grid array. [0003] The solder balls are used to
formelectrical and nmechani cal connections between the
conne 8515
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connector is nounted on the substrate by heating the
solder balls to their nelting point. The nolten sol der
subsequently cools and re-hardens to form sol der
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by heating the solder balls to their melting point. The molten solder subsequently cools

and re-hardens to form solder connections between the connector and the substrate.

[0004] The solder balls can be heated by placing the connector and the
substrate in a convection reflow oven. The oven directs heated air over the connector.
Heat is transferred to the solder balls directly and indirectly, by a combination of
conductive and convective heat transfer.

[0005] The rate of heat transfer to the indi;/idual solder balls usually is not
uniform throughout the ball grid array. In particular, the heated air primarily contacts
the outermost surfaces the connector, and the outermost solder balls in the ball-grid
array, i.e., the solder balls located proximate to the outer perimeter of the ball-grid
array. The outermost solder balls therefore tend to receive a higher amount of thermal

energy than the innermost, i.e., centrally-located, solder balls.



oven, i.e., by increasing the dwell tinme of the

connector and the substrate in the oven. This approach
weawhoses the yield of the oven, i.e., nunberP@f/US2007/005500

connector and substrate pairs that can be processed in

the oven per unit time. [0007] Alternatively, the

tenperature of the heated air within the convection

refl ow oven can be increased. This approach, however,

can result in unintended connector, substrate, or

conmponent damage. [0008] Moreover, BGA and ot her types

of connectors typically operate at tenperatures above
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SUMMARY OF THE INVENTION

[0010] To help solve uneven heating of surface-mount connectors having
fusible elements such as solder balls, the present invention includes an electrical
connector that has voids that promote circulation of air through the connector. In
general, one aspect of the present invention is to expose more of the center portion of
the connector to: (i) heated air during reflow; and (ii) ambient airflow to help cool the
connector in operation. Another aspect of the invention the division the connector
housing into discrete segments to reduce mechanical stresses on the solder connections

between the connector and its mounting substrate.
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bet ween the connector and its nounting
substrate.[0011] Preferred enbodi nents of an
w@b@atizéseal connector conprise a plurality of PCT/US2007/005500

el ectrically-conductive contacts each having a | ead

portion, a plurality of solder balls each attached to

the lead portion of a respective one of the contacts,

and an el ectricallyinsulative housing having a body

portion and a plurality of pedestals that each extend

fromthe body portion and each receive the | ead

portion of a respective one of the contacts. [00121
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raMA raw ngs: [0015] Figure 1 is a bottom

per spective view of a preferred
BRIEF DESCRIPTION OF THE DRAWINGS

[0014] The foregoing summary, as well as the following detailed description
of a preferred embodiment, are better understood when read in conjunction with the
appended diagrammatic drawings. For the purpose of illustrating the invention, the
drawings show an embodiment that is presently preferred. The invention is not limited,
however, to the specific instrumentalities disclosed in the drawings. In the drawings:

[0015] Figure 1 is a bottom perspective view of a preferred
embodiment of an electrical connector;

[0016] Figure 2 is a side view of the connector shown in Figure 1;



enbodi nent of an electrical connector; [0016] Figure 2
is a side view of the connector shown in Figure 1;

WO 0®1/126584 gure 3 is a side view of the connectPCT/EROT005500
in Figures 1 and 2, froma perspective rotated
approximately ninety degrees fromthe perspective of
Figure 2; [0018] Figure 4 is a magnified view of the
area designated "A" in Figure 1; [0019] Figure 5is a
magni fied view of the area designated "A" in Figure 1?
depicting the connector without its solder balls for
illustrative purposes; [0020] Figure 6 is a magnified
view of thepgiga rHesicaiabasie ewi o thé gotinectbr sHep of Fipgres 1 and
the connector w thout its housing and sol der b?lls for .
i | | useraeiaepgsinestise Eotapd gpRPx pngigheninety degrees from the perspective
Cr oss- Lonal view taken through the line "B-B" of
Figurgfﬁé&kg 22] Figure 8 is a side view of the s
connect or $0MABY iFigwieglis @snagnifiedrwient efthearea desighaied “A” in
jrcuit board; [0023] Figure 9 is a side view of the
@ﬂﬁéitor shown in Figures 1-8, nounted as shown in
Figure 8, flomm]a Higheesta megrifitdy et afibe erdandesigingted “A” in

ni nety degrees fromthe perspective of, Fi ; ,
{0024 Fisrg dr depiesiiedbs Shteemar Y i Sulder Sl Tof iustative

i nser pufekeled | eadframe assenbly of the connector

shown i n Figures 1-9; and [002?% Figure 11 is a.topd“A,, -
per spect i vd0U2W Figutefaisagnagtifie? vemoQhtor Ared driianete !
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[ 0026] gures 1 to 11 depict a preferred enbodi ment

of an!ldystretive paipogashnect or 10. The figures are each

reference t CORUDR. £RY dbfaletisyAteeW JdkefeRiER the line “B-B”

t herei n. Tﬂgoggnﬂgg or 10 ?g a vértical BGA headgr

obnnedligure 4Thi s particul ar type of connector is

descr | bed Tiff X SHBLA ¥ i GROSEN MY cohdiBidshBEhRh Fgures 1-7,
mounted on a printed circuit board;

[0023] Figure 9 is a side view of the connector shown in Figures 1-8,
mounted as shown in Figure 8, from a perspective rotated approximately ninety

degrees from the perspective of Figure 8;
[0024] Figure 10 is a perspective view of an insert-molded leadframe
assembly of the connector shown in Figures 1-9; and

[0025] Figure 11 is a top perspective view of the connector shown in

Figures 1-10.

DETAILED DESCRIPTION OF ILLUSTRATIVE EMBODIMENTS

[0026] TFigures 1 to 11 depict a preferred embodiment of an electrical
connector 10. The figures aré each reference to a common coordinate system 11
depicted therein. The connector 10 is a vertical BGA header connector. This particular
type of connector is described for exemplary purposes only; the principles of the
present invention can be applied to other types of connectors, including receptacle
connectors and non-BGA connectors.

[0027] The connector 10 comprises a housing 12, and a plurality of insert-
molded leadframe assemblies (IMLAs) 14 mounted on the housing 12. Each IMLA 14

includes a plurality of electrically-conductive contacts 16, as shown in Figure 10. Each
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present invention can be applied to other types of
connectors, including receptacle connectors and
WO BgeAs3connect ors. [0027] The connector 10 cRPOPUSRETF005500
a housing 12, and a plurality of insertnolded
| eadf rane assenblies (1 MAs) 14 nounted on the housing
12. Each IM_A 14 includes a plurality of
el ectrically-conductive contacts 16, as shown in
Fi gure 10. Eachl MLA 14 al so i ncludes an over nol ded
franme 18 that holds the associated contacts 16, so
that the contacts 16 forma linear array. The housing
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ectiv orm a grid array 32 as shown in
Fi gur €0031] The connector 10 also includes a plurality of fusible elements in the

form of solder balls 30. The solder balls 30 are each attached to the lead 24 an
associated contact 16, and collectively form a ball-grid array 32 as shown in Figure 1.
The ball-grid array 32 is used to mechanically and electrically connect the connector 10
to a substrate such as a PCB 34 shown in Figures 8 and 9. In particular, the solder balls
30 are melted during a reflow operation to form solder connections 35 between the
contacts 16 and associated contact pads on the PCB 34.

[0032] The use of the connector 10 in conjunction with the PCB 34 is
described herein for exemplary purposes only. The connector 10 can also be mounted

on other types of substrates.



The ball-grid array 32 is used to nechanically and

el ectrically connect the connector 10 to a substrate
weewh1zs3a PCB 34 shown in Figures 8 and 9. | nPCT/US2007/005500

particular, the solder balls 30 are nelted during a

refl ow operation to form sol der connections 35 between

the contacts 16 and associ ated contact pads on the PCB

34. [0032] The use of the connector 10 in conjunction

with the PCB 34 is described herein for exenplary

pur poses only. The connector 10 can al so be nounted on

ot her types of substrates.[0033] The housing 12
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to reveal the associated passage 47. The passages 47 each receive portions of the
intermediate portion 22 and the lead 24 of the associated contact 16. The upper portion
of each passage 47 can be wider than the lower portion thereof, to accommodate the
different widths (“x” dimensions) of the respective intermediate portion 22 and lead 24.
Clearance between the lead 24 and the adjacent surfaces of the pedestal 44 should be
minimized, to discourage wicking of the molten solder during the reflow operation that
forms the solder connections 35.

[0036] Each pedestal 44 preferably includes four angled surfaces 48 as shown,
for example, in Figures 5 and 7. The angled surfaces 48 define a recess or ball pocket

49 that adjoins the passage 47 of the pedestal 44. One of the recesses 49 is visible in



to reveal the associated passage 47. The passages 47

each receive portions of the internedi ate portion 22
wanw7nbes34 ead 24 of the associ ated contact 16.PdNES2007/005500
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W4 @ tHabehel P¥dbsals 44 ahdeh&€ Bt stuFaceetd 6f the Ppady 4Q define channels or
bef ween adj acent pedestals 44 substantlalﬁ% nHtChe§@5§1C"

t"l%dsc%ht]éﬁﬁht‘ﬁ)”ééﬂtpé?fe@ﬁé’c‘?’ﬁﬁndéé’tvﬁé%*f?smﬁ fhe e
]cﬁrec£191%3 3t w%?cﬁl'ﬂ“spe@!i?é&@h) Gfhhb Boafac gd andad bilf-gﬂﬂ array 32, as

ad Jacen ones t he pedestals 44, so that the

pbdestinFigura larIﬁlSth%lebQﬁ thahthe yeids SO hebp &Y Promwte seiptangially
qﬁ'l fo% H?:Qﬁﬂg 6F §1e¥older balls 30 during the reflow operation that forms the solder

connections 35, in the following manner.

[6040] Prior to the reflow operation, the connector 10 is placed on the PCB 34
so that each solder ball 30 substantially aligns with a corresponding electrically-
conductive contact pad on the PCB 34. The connector 10 and the PCB 34 are then
placed in a reflow convention oven or other type of heating device (not shown), and
heated by a thermally-excited medium such as heated air.

[0041] The heating of the solder balls 30 eventually causes the solder balls 30

to melt. The molten solder is allowed to cool after the connector 10 and the PCB 34



voi ds 50. Each void 50 preferably extends over

substantially the entire length ("x" direction), or
wer@rh2qssy” direction) of the housing 12 and tPeT/US2007/005500

ball-grid array 32, as shown in Figure 1. It is

bel i eved that the voids 50 help to pronote

substantially uniform heating of the solder balls 30

during the reflow operation that forns the sol der

connections 35, in the follow ng manner. [0040] Prior

to the refl ow operation, the connector 10 is placed on

the PCB 34 so that each solder ball 30 substantially

al i gns Wi th . | |
r%aocllh qne ngl'llﬂ tﬁ?ﬁ&&;\g@ﬂg lmexﬁcgﬁ%g%a'ﬁ%?t Pg?&@?%&;&é% do}kﬁé upon
cBQ?néékoadé'ds lueto the salder donnectioad Bd&w conventi on oven or

ot e r[ph%ﬁ.mﬂxg @EISBQH% B’%}&%eé NRlres Y Wﬁ}ate JRfeA1Bh8Fr to the

by a I'um’such as heated air.
oM bhiTThe dhead tHegefibwidperasiohddn paxdichkr,3be aoistst>Qaict gs flow paths

fgg yh;ﬁhsééégggmf (I)ggj(rg' oti%:r l{l%rc%?lﬂt%c(%er e’gleese%fgp glitgg hglgltg%grect the

1341835 03hE AR b8, Edierallyocatéd, Bokiet balkr 30 in the ball grid array
tenperature. The nol t en sol der,

o) Tl inFesssadaigia & G5 IERamOsolder %3H§g§§a“ ?‘&69??? thg heat transfer

%Pe tgsclf-\ésgz soicfer 'b§ll? 4) ' ?M@%ldb RO rc@ﬁ‘&ﬁ:rétﬁehdl t® mdhintigdbr reduce
er to the solder balls 30 during e refl

obamatialtispaiicp e ieen Ky lempREOSF SIS UEmsLaTq fpprmost solder
t fl owi ng over the connector
t%glt %heusné]gftpg\gv&g%% ﬁg Iﬂ%e(;;rf) to direct the heated air
t ge l ﬁmﬁﬁlmﬁme air @rculationifacilitajed b hea@idssy) %Pé‘rp%%ﬂt}aély reduce
i n e, bal l r| d.arr
R A e o
felansfyelengilyaiviall timesin thekdder eflovso 3. to Eheure @ﬁwa%heatmg of

Cagﬁ%r}%ggé) helk\%&ltégoml%ﬁ%% éff re?g[%e? #’?‘Z&%E&{t r%'DOf the solder

B4 J0ReT Bbslicvdd Waesietrds tBOaid Ui’rbllillgtlbﬂn earr p(ﬁtbn’u\ally enhance the
operation. [0043] The air ¢i rcukﬂgtl on f?CI I %5(1

uhidorpuityd éntegriyamn st @pinap Sbersg E£omEEn # 6°“gh t the ball-

glqg) ggg, 3bhe connector 10 and the PCB 34 to excessi ve
enperatures or relatively |l engthy dwell

sol ded0044l | Spcouide Socad vedaaeeeboR et ??E%‘PWFHS“@S to affect
Jthe né hf ﬁ-xt%l sg?c[er?Qh%% 3Por e!xrén%qiéj'tﬁé Shnebite 10£4:at d1ehative

e solder balls 30 that is
Bﬁbbémmlhti ﬁnerﬁeﬂman Heregrippie withra eap figh a4 fd?ﬁ?ncaé’aq’}s"losed in pending

PEL A o AT L0207 LA oL PRGSRAS b
i@ rpuahied biydrefreray H8fein in its entirety, to retard the melting of the solder balls
30 by blocking the voids 50.

[0045] Moreover, the body 40 of the housing 12 can be equipped with
apertures that extend between the top and bottom thereof to further facilitate air
circulation through the connector 10. Apertures of this type are disclosed in the above-
referenced U.S. patent application no. 11/284,154."

[0046] The voids 50 can also facilitate circulation of ambient air through the
connector 10 during operation, thereby promoting cooling of the connector 10.

[0047] Moreover, it is believed that the configuration of the housing 12 can

help to reduce or eliminate stresses on the solder connections 35 induced by differences

between the thermal expansion of the housing 12 and the PCB 34. In particular, the use



[0044] The voids 50 can be used in connection with

ot her techniques to affect the heating of the sol der
whaiora2638¢ For exanple, the connector 10, and PCT/US2007/005500

alternative enbodi nents thereof, can be equi pped with

a cap such as the cap disclosed in pending U S. patent

application no. 10/340,279, filed Jan. 10, 2003, the

contents of which is incorporated by reference herein

inits entirety, to retard the nelting of the sol der

ball's 30 by bl ocking the voids 50. [0045] Moreover,

the body 40 of the housing 12 can be equi pped wth

(?tﬁﬁé é&'c?e%?alé ?@Hl\ﬁéfésetﬁg bBRSNERRAI G the Poadidy thlﬁt@rfblatwely small,

urther facilitate air circulation throu

dxb@emcmgmntsrthat@anﬁgamtun@@eaﬁertﬂm gr ?Wemé?@ef%ﬂ’ieg@y Bg%%fh other.
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hOTefifak 1o in?8hidH &Jt&ﬁﬁ tb BB strhét@redf methdds @hdl@kes that are within the
connéctions 35. [0048] The foregoi ng description is

peapgi dfdlae dppendpd c}@up@o’ghos(gfskg;@gpraﬁgﬁ felfyaniart havig the Genefit of
B& &0 {}ﬁﬁ%&ﬁiﬂ(hgss leélﬁgatjl&g n‘%%eeffegy Sithé@0s mUdifigatida8 to the invention
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I nven reference to
ps déseribed hereiro dindweharges mayr lesf madeewitheutideparting frem the scope and

spirit of the invention as defined by the appended claims.




under stood that the words which have been used herein
are words of description and illustration, rather than
woweda2684 | i m tati on. Furthernore, although theCT/US2007/005500
i nvention has been described herein with reference to
particul ar structure, methods, and enbodi nents, the
invention is not intended to be limted to the
particul ars disclosed herein, as the invention extends
to all structures, nethods and uses that are within
the scope of the appended clains. Those skilled in the
rel evant art, having the benefit of the teachings of
Ma? sS@leaﬂnfehCat' on, may effect numerous nodifications
He imvention as described herein, and changes may
be made w thout departing fromthe scope and spirit of
the invent Amrelmrickéfcbnmtmycmmpri&a'pgended cl ai ns. What
is Caine t 0 [ P
ot urari Uy PTspiS e s R o HRn Bl Aa Rad portion
havi ng-a | @@dn@l@trytofamdeabpﬂlwaah|attyctmﬁ te thedlend pattlon of a
each attached to the Iggd portion of a respective one
1§FpackEe eBR PREELONEGE: 8% el ectrical I y-i nsul ati ve

housi ng cogRkiesiritalig-iRaAMtiRHub@g cdfthrRing aibady ;qumﬁ and a
pedestal s that each extend fromthe boyérgwgilon aql lead
platsdity ef perestatsthapenchiegiendirom thedhindy Beevpine fea

éog'm)ﬁ‘gkﬁresﬁect}_\'fbeor@mﬁé%@ﬁta&g claim1, wherein

acent ones of the pedestals define voids that
separate the adjacent ones of the pedestal s whereby

the | ? ad P Lions. Qb &f*l:?alﬁpﬂt\ﬂfetréin%ﬁ ERIRB b e pedestals define

i sol ated by the vol e connector of claiml
whids ean sépaeats thedmtjadsat beesfafithe pedsatals wherebythedgad pergions of the

the voids e tend acr b i tial entirety of a
PR TR CatR %9 &é%gygh%‘f ‘85?. d array, whereby the
voids facilitate C|rculat|on of air to the sol der

ball s Iocat d at |nne fo itio

grid arr ay. g cogpertery erglpgﬁﬁ%aerv%allﬁsgfn all grid array,
PRGNS &E&d%@éstslaosﬁe&ab@atl\@ﬁamy BEa beagth pat 4 M@dlthaxﬁcﬂhe ball grid
the solder balls. 5. The connector .of Ial gﬂ fﬁ % ¢

atey, yeeehyaths vaids faeiliiata isenlpionteict; Be ﬁ@?%h}al pealfh®
HRLhLAGd: 8}‘,&&?59%11% R dallgrRofayportion. 6. The

connect [aim 1, wherein éach of the pedestals
has a

4. The connector of claim 1, wherein the pedestals are positioned between

the body portion and the solder balls.

5. The connector of claim 4, wherein the pedestals are separated from each

other by air and unitarily formed with the body portion.

6. The connector of claim 1, wherein each of the pedestals has a

substantially square cross section.

7. The connector of claim 1, wherein each of the pedestals defines a recess

that receives a portion of a respective one of the solder balls.
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substantially square cross section. 7. The connector
of claim1, wherein each of the pedestals defines a

W0 e@edseshat receives a portion of a respecti vVRCDOS2001/005500
the solder balls.8. The connector of claim7, wherein
the recesses are defined by angled surfaces of the
pedestal s, and the angled surfaces maintain the sol der
balls in a substantially centered position in relation
to the associ ated pedestals as the solder balls are
melted during a reflow operation. 9. The connector of
claim1l, wherein each of the pedestals has a passage

f or medg t her ghé chHect@EicMimg, Wh%rélﬁﬁﬂa ReEdseHMelefihb® by angled
resgectlve one of the contacts. An electrica

eest frthe pedssinlnepd ghwgie%%@@f«wem’f@aﬁw pferpallgina

pslu%tahﬂlél)ﬁl &fm&é@ pbéilieRld X1aRndy Gld ys%oaaﬁa%aésta@ as the solder balls
plurality of fusible elenments each attached to a

rase predted dering e reflovieperdianact s; and an

el ectrically-insulative housing having a plurality of
pedestal s that each receive a respective one of the

el ect r9.cal | Yhe cohectarnod c@dmtla@tf@;eimmcrhednﬁthe [pedestals has a passage

grgg'ci fhe?elg %r r?&wm&ﬁ?e Cneott tgg tréc's ?étﬁ& acgn %’i‘lﬁé‘ contacts.

e connec
v0|ds extend in a first and a substantlally

per pend| cul direction and forn1a| flow paths.

Dot weelt-oppasi JETaR seniietorfar RBHGINGon pRLOLT B P Rine:
pat hs havi ng prurgleftdf ekgtadallyCoatiudtbadontachgi ght of the
pedestals. 11. The connector of claim 10, wherein the

voi ds ext enfl Phalify\afdptiiesdenrnis sachartigehis 9 1epestive gne of the
of thedyested;ndd 12. The connector of claim10, wherein

each of the contacts includes a |ead portion that

ext ends t hr dugl§chicaBy g aiyietiogsinghaying aHyuelifgof pgegstals that

the voidg rse&ﬁ@@yréggée@ﬁ%rsbn%?tﬂeeégctaem 0 uepvél%ﬂg&atwherein

ones of the contacts. he connector o '
wher ei the phdestals fitlane peidhthat fase tirohdsiratetvden the cofestor is mounted

conn ec& {he%I.lbgtl&éHe {QﬁlgIQhe ak g;d%nc? CQ ﬁPsft ahH 9 #Jg%%réﬁally perpendicular

portions ex a respective one
pedest@bemd ﬂinectpmctesttfaha aaﬂews;mﬂmlmtwdeﬁ oppnsaeljsiitee of the housing,

ones 0f t voi.ds, . and th

or ¢ 1 g “HTgPHERS Rt L ot st s o BAA RS RhcR g pedestals.
|solated from adj acent ones of the | ead portions and

the fu |bIe | ements. 1 The cognect r of . clai

wher ei H-t heT0% Fornegfor of glatmd 0 whereiy thegipids exten erl% widthwise and

a lengthwise direction of the housing.

12. The connector of claim 10, wherein each of the contacts includes a lead
portion that extends through a bottom portion of the housing, and the voids extend

between the lead portions of adjacent ones of the contacts.
13. The connector of claim 12, wherein the airflow paths are unobstructed.

14. The connector of claim 10, wherein each of the lead portions extends
through a respective one of the pedestals, the pedestals are separated from adjacent
ones of the pedestals by the voids, and the lead portions and the fusible elements are

mechanically isolated from adjacent ones of the lead portions and the fusible elements.
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portion of the housing, and each of the voids extends
over a substantial entirety of a length or a width of

W0 b@7hatssom porti on whereby the voi ds can chanP€l/usion7/005500
across the bottom portion. 16. The connector of claim
10, wherein each of the pedestals defines a recess
that receives a portion of a respective one of the
fusible el ements. 17. An electrical connector,
conprising: a plurality of electrical contacts each
having a | ead portion; a plurality of fusible elenents
each attached to the | ead portion of a respective one
of the contacts; and an electrically-insulative
housi ng conprising a top portion and a bottom porfion,
wher et t h&he oprstes Oéﬁfaemdlot, MihSTRIR ﬂt%\é)l%%fgifﬂ’a'}ed;‘ﬁ‘c? ottom
onl.y t ot to j ' ' bat! i
SoRP PR bR 2 SRR A kil QRURANch S slbathilel chfiely of o
llé]{?gthleﬁ_faivvielﬂoaﬁtﬁefootthm partidn phieteby ke vaigds cahehansghae agyess the
of claim 17, erein the pedestal s are nmechani cal
batfmPRHoPy voi ds that extend between the pedestalg.
19. The connector of claim 18, wherein the fusible

el enments forman array, and each af the i d t

acr os$6.a sdbECaNRGEAr Frtaimetds V@Fr’%{n Feﬂb?%?‘s P%ggs\)f\? lsg gﬁms a
%.fcegsrlﬁaﬁ,ééé}yes Mh&EiSR bk hespeptiesorRr sthé Eusible elements.
circulation to i nnernost ones of the fusible elenments

in the array. 20. The_connector of claim17, wherein
each gz t ny] Gatlitel ddnRBsioRolplsi@Nt act s ext ends

t hr ou a respective one of the pedestals.

a plurality of electrical contacts each having a lead portion;

a plurality of fusible elements each attached to the lead portion of a
respective one of the contacts; and

an electrically-insulative housing comprising a top portion and a bottom
portion, wherein the contacts extend through the housing, and only the bottom portion
of the housing is divided into a plurality of pedestals each associated with a respective

one of the lead portions.

18. The connector of claim 17, wherein the pedestals are mechanically

isolated by voids that extend between the pedestals.

19, The connector of ¢claim 18, wherein the fusible elements form an array,
and each of the voids extends across a substantial entirety of a length or a width of the
array, whereby the voids promote air circulation to innermost ones of the fusible

elements in the array.

20. The connector of claim 17, wherein each of the lead portions of the

contacts extends through a respective one of the pedestals.
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