BALL GRI D ARRAY TYPE | C SOCKET BACKGROUND OF THE | NVENTI ON Field of the

I nvention 5 The present invention relates to a ball grid array type IC
socket for electrically connecting an LGA (land grid array) or a BGA (bal
grid array) type |IC package, which is mounted on an insulative housing of
the IC socket, to electrical contacts provided in a matrix on the

i nsul ative housing in a pressurized 10 state, while also electrically
connecting the electrical contacts to a printed circuit board
(hereinafter, sinply refernrggdt ¢r3s AﬁghchngbQ@rggéKEghe present
invention relates in particular to a ball grid array type |IC socket that
perfornms the connection between the electrical contacts and the circuit
board via solder 15 balls. Description of the Related Art A type of bal
grid array type |IC socket (hgiekeahtes oS+ invegirebked to as "1 C socket™)
is disclosed in U S. Patent No. 6,132,222 (Figure 3). This |IC socket
conprises contacts for 20 cont agkiiagopl Rheonhashei®f an | C package. The
contacts conprise contact arns for contacting the pin contacts, fixing
portionssfor fixThg glhascaOnNiaobstiontha dmsukatd v 1hoysi At &} tﬂ?péclc
socket, and solder ball connection portions to be connected to the circuit
board. Genemalkkgt fhe ¢Tstocketlst arenpretiidedah OLCONSIHTRT Srndt Br2Bypobeer
ball s soldered on to the solder ball connection portions. 1In the ﬁnomm I C
socket descri Béd @&boVvk grtikeakCapackage 1S phckage, which is mounted on an

insulative housing of the IC socket, to electrical contacts

provided in a matrix on the insulative housing in a pressurized
10 state, while alsoelectrically connecting the electrical contacts

to a printed circuit board (hereinafter, simply referred to as

“circuit board”). The present invention relates in particular

to a ball grid array type IC socket that performs the connection

between the electrical contacts and the circuit board via solder
15 balls.

Description of the Related Art

Atypeof ball grid array type IC socket (hereinafter, simply
referred to as “IC socket”) is disclosed in U.S. Patent No.
6,132,222 (Figure 3). This IC socket cemprises contacts for

20 contacting pin contacts of an IC package. The contacts comprise
contact arms for contacting the pin contacts, fixing portions for
fixing the contacts to the insulative housing of the IC socket,
and solder ball connection portions to be connected to the circuit
board. Generally, the IC sockets are provided to consumers with

25 solder balls soldered on to the solder ball connection portions.

In the known IC socket described above, the IC package is
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of the pin contact type. In the case that the I C package is of the bal
grid array or the land grid array type, the contacts of known |IC sockets
are nodified as described below. That is, contact points of contact arns,
whi ch contact electrodes of the 5 | C package, are horizontally offset after
extendi ng through an |C package nounting surface fromthe fixing portions,
to reduce the height of the IC socket assenbly having the I C package
mounted thereon. The contacts of a ball grid array or a land grid array

Lype | C pACKA0R Y £30BOREL D d hex OB aCL, A1 7l tﬁepfsfﬁzs&g' 2ed 10 0

state. This construction Is a d in fesponse to the

products to wh gamcilsp&@r% 525 @élﬁtﬁ% ngrka A%&eagg lt&) t&%t Of%-}sas

pi eces (contact arns) are of nner OVeE,

preferabl e tiaturd he Wﬁé@saré)fm&@ff§@é deg Rabls; ?th BSlQQpOSﬁ'Bg S'.'L e of

t he housing therefrom 15 approach the positions of the contact points§ in
the hori zont@ntdigtepbli 8s dM@lonitSctl 5r1‘n§ peef &l %%h%aklﬂaélégﬁéﬁééj%rf Pﬁ!el

connection portions are simlarly offset fromthe fixing portions

same directimnpagkbbal efe ther oAM@AN PoFEse T8t 0Lf Sotend Sud thf%haﬂcsnt he
arrangenment of the LGA or BGA of the I'C package 20 and the Tarrangenent of

the BGA of tltteph€kagekesuntvranwhirifacewEidmtdie: Ke&eRY bOHLF £GSES N rbhB-speed
of transmtted signals, it is preferable that the signal paths of the

contacts arehashshont odstipossiddeked Bsveaw: pfhaiegabiovyac pdckSgdnslheble
that the solder ball 25 connection portions are offset fromthe fixing
portions, whibegeopr.ovilk nyprithetshoft®staljogsill ®@rsignral aprams drienuthey! C
package :
type IC package are connected to the contact arms in a pressurized
10 state. This construction is adopted in response to the
miniaturization of products to which IC sockets are mounted.

In the case that the contact pieces (contact arms) are offset
in the manner described above, it is pfeferable that the positions
of the solder balls on the opposite side of the housing therefrom,

15 approach the positions of the cc_:mtact points in the horizontal
direction. That 1is, it is preferable that the solder ball
connection portions are similarly offset from the fixing portions
in the same direction as that of the contact arms. This offset
is to balance the arrangement of the LGA or BGA of the IC package

20 and the arrangement of the BGA of the IC socket.

Meanwhile, with the recent increases in the speed of
transmitted signals, it is preferable that the signal paths of
the contacts are as short as possible.

In view of the above, it is desirable that the solder ball

25 connection portions are offset from the fixing portions, while

providing the shortest possible signal paths from the IC package
2



2 to the circuit board. In the I C socket disclosed in U S Patent No.
6,132,222, the solder ball connection portions are forned by bending the

| ower ends of the contacts, which extend downward fromthe fixing 5
portions, at substantially a right angle. Therefore, in the case that the
sol der ball connection portions are to be offset, a problemarises in that
the signal paths becone elongated. In addition, solder fillets are forned
bet ween sol der balls and the solder ball connection portions, during

sol dering ofcd heeseldenit0phgqL4s onto the solder ball connection portions.
There is a possibility that the solder balls are pulled toward the right,

that is, the sidergafchberdigddi@PentiBseqdiie ¢ o ¢ € kenghon,, of
the nolten sol der fillets. This Igéds toe?he H?g%lgﬁgﬁhatﬁﬁhe% T§%d%%2'balls

bei ng for medhen sbhaesobdel 8ahhe CONREGH AN SRS ti QN f%%m@ﬁ BOSLELQDS f’ﬁé
deviate fromtheir predeterm ned positions, where they aré to be % dered

to the circuicweboafids ofiStige @sitbtts, eI @ bitanBRENIMNEIG Yréhathe BExing
positional accuracy of the sol der balI's is deteriorated, thereby redu0|ng

the reliabi lporyiohs, edteeubkeaht CONNEGE +DIS: ahaladdltiéﬂéyfefdﬂée,r enithedcase
possibility that 20 the spherical shapes of the solder balls wll be

al tered duethoat tthe botlidzenbal ldcsphaceient pbhereos . a SUMPRYe FrfdE:, a
| NVENTI ON The present invention has been devel oped in view of the 25
af orenent i opegbpemntsises is Bhabdbiketsifndhepgutesenicdreyenbngatka. proyi de
a ball grid array type | C socket which is capable of
addition, solder fillets are formed between solder balls and the
solder ball connection portions, during soldering of the solder
10 balls onto the solder ball connection portions. There is a
possibility that the solder balls are pulled toward the right,
that is, the side of the fixing portions, due to the surface tension
of the molten solder fillets. This leads to the problem that the
solder balls being formed on the solder ball connection portion
15 at positions that deviate from their predetermined positions,
where they are to be soldered to the circuit board. BAs a result,
there is a possibility that the positional accuracy of the solder
balls is deteriorated, thereby reducing the reliability of
electrical connections. 1In addition, there is a possibility that

20 the spherical shapes of the solder balls will be altered due to

the horizontal displacement thereof.

SUMMARY OF THE INVENTION
The present invention has been developed in view of the
25 aforementioned points. It is an object of the present invention

to provide a ball grid array type IC socket which is capable of
3



3 sufficiently offsetting solder balls fromfixing portions in the

hori zontal direction and ensuring the positional accuracy thereof, while
shortening the signal path. The ball grid array type |IC socket of the
present invention 5 conprises: an insulative housing, and a plurality

of -contacts; wherein: the insulative housing conprises: a first surface
having an | C package nounting surface; a second surface having a circuit
10 board nounting surface; and a plurality of contact housing apertures for

housi ng t he gapaliihy 1 foﬁ@gg % SS%&SP%arlq EQO, @anf éé!:tf g?t%et}tt%)ht he

second surface; the contacts co I se contact arns t ofru rom

first surfagRdif ol /Leliconald ¥ngﬁggnﬁ'ﬂ@%o q_né?téﬁllék%'ktﬂ'ér&gﬁt act

portions of an | C package, which is to be mount ed on t

nmount i ng surdhaae; shioxiBEiRQr thons:id.41 engagi ng the interiors of the
plurality of contact housing apertures, to be fixed thereto; and sol der

bal | connection porkins hal HQly vdge fd aprikbe ﬁ@ﬁ@%%én%cﬁnvéﬁtm ch
sol der balls to be connected 20 to a circuit board are sol dered; and

transiti on p@nprasssprovi ded between the fixing portions and the sol der
ball connection portions, for displacing the solder ball connection
portions in subsaanihablytive saneidi;r egid on as the direction in which the
contact arns are bent. 25 A construction nay be adopted wherein:
a plurality of contacts; wherein:
the insulative housing comprises: a first surface having
an IC package mounting surface; a second surface having a circuit
10 board mounting surface; and a plurality of contact housing
apertures for housing the plurality of contacts, extending‘from
the first surface to the second surface;
the contacts comprise contact arms that protrude from the '
first surface in a unidirectionally bent manner, for contacting
15 contact portions of an IC package, which is to be mounted on the
IC package mounting surface; fixing portions for engaging the
interiors of the plurality of contact housing apertures, to be
fixed thereto; and solder ball connection portions that protrude
from the second surface, to which solder balls to be connected
20 to acircuit board are soldered; and transition portions provided
between the fixing portions and the solder ball connection
portions, for displacing the solder ball connection portions in
substantially the same direction as the direction in which the
contact arms are bent.

25 A construction may be adopted wherein:

the transition portions further comprise fillet formation
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the transition portions further conprise fillet formation 4 preventing
portions, for preventing fillets fromformng on the transition portions
during soldering of the solder balls~ on the solder ball connection
portions. In addition, it is preferable that: 5 the fillet formation
preventing portions conprise vertical portions, which are forned on the
sol der ball connection portions substantially at right angles fromthe
circuit board nounting surface. Further, a-construction rmay be adopted

wher ei n: 10 ghe,hausiggotHIsher ﬁ?&é%@ﬁt?ﬁﬁtfﬂﬁ?ﬁ ?Q{a{q; Soj}@gﬁonbgﬁf{ee“d

fromthe circuit board nounting ace to the ends o

connecti on R ARS onf PbrPL ENEMd NG sbh8ES 1 hL s th%rgwgeprbél & bhapgstion
portions during soldering of the sol'der ball5 on the solder ba

connecti on pItde@Na1lhecRheEEUSHVEoAPideL i ons may be of a shape that
copies that of the transition portions of the contacts. The contacts of

the ball grid array typetlénsockeis Qirde-aHiles@Rl i Nnvention conprise
sol der ball connection portions, which are to be connected to a circuit

board. The cont actheftiiiler f30meOIPH psevehBNSh ot ipalst tams- Ty vebEsehti ng

the sol der ball connection portions in substantially the sanme direction as

that of thecodntomst, witieh afhefddmansbhitdie poliépnalar€optam dedpbet wees

the fixing portions, which are fixed within the contact housing apertures,

and t he sol cerbdiantiedityaet poghtoasglewi tdvrarthd cibreuit board mounting
surface.

Further, a construction may be adopted wherein:

10 the housing further comprises protrusive portions that
extend from the circuit board mounting surface to the ends of the
solder ball connection portions, for preventing fillets from
forming on the transition portions during soldering of the solder
balls on the solder ball connection portions. The protrusive

15 portions may be of a shape that copies that of the transition
portions of the contacts.

The contacts of the ball grid array type IC socket of the
present invention comprise solder ball connection portions, which
are to be connected to a circuit board. The contacts further

20 comprise transition portions for offsetting the solder ball
connection portions in substantially the same direction as that
of the contact arms. The transitionportions are providedbetween
the fixing portions, which are fixed within the contact housing
apertures, and the solder ball contact portions, which are to be

25 connected to the circuit board. Therefore, the following effects

are exhibited.



25 connected to the circuit board. Therefore, the following effects are
exhibited. 5 That is, the positions of the solder balls are sufficiently
of fset by the transition portions, so that they are aligned with the
contact points of the contact arns. A construction nmay be adopted wherein:
the transition 5 portions further conprise fillet formation preventing
portions, for preventing fillets fromformng on the transition portions
during soldering of the solder balls on the solder ball connection
portions. In this ga%e, nnéten sol der is prevented fron1nDV|ng to the
transition portion @BecHus tﬂ?eglstﬁodléro’f)&ihless%%%eﬁ&alié ift PO HLE6hBRELY he
transition surface %en3|on of the nolten solder, there is no

possi bi | i tyl%f Hstgt %pgglttqeoﬁéﬁnsﬂ SOP RGN Sor SASH R EPPEN B AHETES! wEkh

balls wll ceur ordLn reliability of the electrica
connectlons%is Cgﬁ%&? dpoig h%ffgh?eQOWEﬁQEnﬁ preventlng portlons may

t whi ¢ch f th d t
por i on sﬁﬁét;ﬁ??\apﬁ”S‘t?ﬂ%mﬁfl'éag?regef%’o?ﬁ Y0 TG bbb dCRBORITG
f I t f
The veri§ caP aGrEr onc T s ERAPEaFaer Ui 0N abRRRdY ﬁeovneen&ilﬂafﬁﬁgﬁgnsf

extrenely s/ Przbgﬁﬁgg§%3b r?c&@r%?nt fo&ﬂghgt&? AESiL a%';%'tl%hgt g&%&f&'ﬁ@t or

def ormati on of the sol i's prevented Is p05| ively o ned

Further, a cRRShGUHT MY iTRY P& HRIOPE &Y WHEH idk thDS ARSI NG 1 connection
portions. In this case, molten solder is prevented from moving
to the transition portion. Because the solder balls are not

10  pulled toward the transition portion by surface tension of the
molten solder, there is no possibility that positional
displacement or deformation of the solder balls will occur.
Accordingly, the reliability of the electrical connections is
ensured.

15 The fillet formation preventing portions may comprise
vertical portions, which are formed on the solder ball connection
portions substantially at right angles from the circuit board
mounting surface. In this case, the possibility that solder
fillets are formed on the vertical portions from the solder ball

20 connection portions is extremely small. Therefore, the effect
that the positiconal displacement or deformation of the solder
balls is prevented is positively obtained.

Further, a construction may be adopted wherein: the housing
further comprises protrusive portions that extend from the

25 circuit board mounting surface to the ends of the solder ball

connection portions, for preventing fillets from forming on the
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further conprises protrusive portions that extend fromthe 25 circuit
board mounting surface to the ends of the solder ball connection portions,
for preventing fillets fromformng on the 6 transition portions during
sol dering of the solder balls on the solder ball connection portions. In
this case, novenent of the solder fillets to the transition portions can
be even nore positively prevented due to the conbined effects of the
fillet 5 formati on preventing portions and the protrusive portions. BRIEF
DESCRI PTI ON,OF THE.DRAW NGS Figure 1 is Cr oss tional, view of a bal
grid array typ&St lofOPQQ%k%ngﬁnFﬁﬁ’Epéggﬁfn9ﬁ¥éﬁﬁ?bﬁ9?§?§d? s jop Ege
magni fied vie f rtion indicated.by an arrow in_Figure 1, show only
a housing ar?é)\y((:igeﬁt g% g.cﬁ@%‘tgl@rnep?ﬁ%il?%ﬁ'l efrf 1§eSoPew, " YR ?g Egea
front view, Ei gur 3C.is right side view of the contact, which is
il zed i n TeE A sty oF Bty Yoere et ket g ob e redint SYRbe R Fon.

Figure 4A i go%ire'ig%wggweg%gg%@@g %4%111?50%895&8”%%’#&3”%&38%% e 2Q; ¢onpact

shown in Fidures gure I'S a partia n'fied view of a

par i 61 Pagrct ST T e ol P e P o ani el MRt AR Ao Pasd P Pansi 1 on

portion. 7 Figure 7 is a partial magnified view of the contact shown in
Figures 3A, 3B, and 3C with a housing according to a second enbodi nment

BRIEF DESCRIPTION QOF THE DRAWINGS

Figure 1 is a cross sectional view of a ball grid array type IC

10 socket of the present invention.

Figure 2 is a magnified view of a portion indicated by an arrow

in Figure 1, showing only a housing and contacts.

15 Figure 3Ais aleft side view, Figure 3B is a front view, and Figure
3C is a right side view of the contact, which is utilized in the

ball grid array type IC socket of the present invention.

Figure 4A is a plan view, and Figure 4B is a bottom view of the

20 contact shown in Figures 3A, 3B, and 3C.

Figure 5 is a partial magnified view of a tine of the contact shown

in Figures 3A, 3B, and 3C.

25 Figure 6 is a partial magnified view of a modified contact having

an inclined transition portion.
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of the present invention. 5 Figure 8 is a partial magnified view of the
contact shown in Figures 3A 3B, and 3C with a nodified housi ng.
DESCRI PTI ON OF THE PREFERRED EMBODI MENTS 10 Hereinafter, enbodinents of the
| C socket according to the present invention will be described in detai
with reference to the attached drawings. Figure 1 is a sectional view of
an |C socket 1 of a first enbodinent. The I C socket 1 conprises an 15
insulative housing 2; a netal plate 20; and a loading plate 19. The netal
pl ate 20 supports the housing 2 fromthe side of a circuit board nounting
surface 10 thereof. The |oading plate presses an |C package 30 onto the

i ) . _nl | oadi | ate, 19 fo db
Danehi by and Raks husmAkfeRn At Dfea L9810 BURL A0 %il%rve"éb”Ekgﬁas s
I ) C . i . . raovided _on i,f St _side
her oof . -l pEC pRACKEARIPUHLNG Bl LBCSE LS B Y S o sfobi Fhnt

ot her side.,fThed G Rackage 9@@@4&@9 surface 6 is surrounded by walls 4.
The circuitcboarg %gunting gur ace 10 is to be nounted on a 25 circuit

board 8. s5Contact housing apertures 12, which will be described later
(refer to Figure 2), are formed through the 8 housing 2 fromthe first

side, whi ch Higniraes UBRESa S S 1868gn 1 01 4B RIS NS EIRE 2 OP shlGnSi AR Qv L e
circuit board 8. The contact housing apertures 12 are arranged in a

matri x. Cont3aGt $B}4a8HE3C with a modified housing.

DESCRIPTION OF THE PREFERRED EMRODIMENTS

10
Hereinafter, embodiments of the IC socket according to the
present invention will be described in detail with reference to
the attached drawings. Figure 1 is a sectional view of an IC
socket 1 of a first embodiment. The IC socket 1 comprises an
15 insulative housing 2; a metal plate 20; and a loading plate 19.
The metal plate 20 supports the housing 2 from the side of acircuit
board mounting surface 10 thereof. The loading plate presses an
IC package 30 onto the housing 2. The metal plate 20 and the
loading plate 19 are formed by punching and bending metal plates.
20 The housing 2 of the IC socket 1 is rectangular. An IC
pa_ckage mounting surface 6 is provided on a first side thereof,
and the circuit board mounting surface 10 is provided on the other
side. The IC package mounting surface 6 is surrounded by walls
4. The circuit board mounting surface 10 is to be mounted on a
25 circuit board 8. Contact housing apertures 12, which will be

described later (refer to Figure 2), are formed through the

8



press fit and fixed within each of the contact housing apertures 5 12. A
rectangul ar step portion 16 is fornmed along the entire periphery of the

| ower surface of the housing 2. An opening 18 for housing the | ower
portions of the hosing 2, forned by the step portion 16, is fornmed in the
netal plate 20. When the netal plate 10 20 and the housing 2 are assenbl ed
together, the vicinity of the opening 18 abuts the step portion 16. A
support portion 28, for holding a rotating axis 26 of a lever 22 that

e s BTN AL 45 A, gfggthe%ngpgfe}:;?hugrg Ch I

by bendi ng. shape opera bor ion

plate 15 19uis LanEedc gath@eglagayfn GrfX3 28 ApBeRnl 89 37,1 s or da

the end of the te 1l osi ron1 e én ever . The

metal platep2Qdigy d{)QJ\_’t W%Qrgl s é%rgQLnrrﬁoﬂlQL@PJ(y %Qvgl%g'c@%l 25 are

aperture 32a formed throug e bearin is structure

| oadi ng 20 %Jr%ts% 25t d 9553&@ vhrl:ﬂlhleegbﬁe&f it @R LogE S @%%@u@ﬁn é(\f:@’l?ré)g

Fi gure t ongue piece 38, which is to be pressed atlng
portion Q4,1Q$ formed at the end of the | oading plate 19 opp03|te t he end
of the bearing 32. In addition, a curved portion 40, which curves downward

in Figure 1, is faraestaigdhs Rl abrpebhi 08 Of 23l aheadi pee pbat £-619.

When the loading plate 19 is closed by rotating the lever 22 and is in the
posi tion shesriphekygof echle 19wkhesGufyed PORHOA-A0iRGEBSEeant Bﬁehﬁnﬁa@(age

30 (shown by broken Ilines in Figure 1) toward the housing 2. Ther
el ectrodes 3br housing the lower portions of the hosing 2, formed by the step
portion 16, is formed in the metal plate 20. When the metal plate
10 20 and the housing 2 are assembled together, the vicinity of the
opening 18 abuts the step portion 16. A support portion 28;r for
holding a rotating axis 26 of a lever 22 that operates the loading
plate 19, is formed at one end of the metal plate 20 by bending.
A crank shaped operating portion 24, for urging the loading plate
15 19, is formed on the rotating axis 26.

A bearing 32 is formed at the end of the loading plate 19
opposite from the end of the lever 22. The metal plate 20 is
provided with claws 34 for rotatably engaging an aperture 32a
formed through the bearing 32. This structure enables the loading

20 plate 19 to rotate in thé direction indicated by arrow 36 of Figure
1. A tongue piece 38, which is to be pressed by the operating
portion 24, is formed at the end of the loading plate 19 opposite
the end of the bearing 32. In addition, a curvedportion 40, which
curves downward in Figure 1, is formed at the central portion of

25 the loading plate 19. When the loading plate 19 is closed by

rotating the lever 22 and is in the position shown in Figure 1,

S



(connecting portions) of the |IC package 30, that is, the LGA or the BGA
electrically connect with contact arns 46 of the contacts 5 14. Next, the
shape and the nounting structure of the contacts 14 will be described with
reference to Figures 2 through Figure 4B. Figure 2 is a magnified view of
the portion indicated by arrow 42 of Figure 1, show ng only the housing 2
and the contacts 14. 10 Figures 3A, 3B, and 3C show the contact 14, which
is utilized in the IC socket of the present invention. Figure 3Ais a left
side view, Flegure 3Bis a front view, and Figure 3Cis a right side view
of the cont adtc FATEE FP%ﬁ?JeOI?‘lOFPﬁ%?%e?L&}]es 15 W@Fﬁ%é\ﬂl (shodn Bygbrekas i s
a bottomview of the Conta % First, with reference to Figure 2, it
is clearly itHfEt F‘Et@dguYeﬁ Fﬂ‘éa’é e PS8 NG 1% eﬁ‘Bﬁﬁ@BYWGﬂiﬁ‘ﬁ-W%%t act

housi ng ape tures 12 fromthe | C packa m)untln surface 6 tqQ the circuit
board nount i chonsnuer?tééleg ?Bn}i%o’ﬁﬁ Ch%&gﬁ ggzpa"’éa%% it fB2Eoht adthe LFA 0%s

nor e clearly ures 3A 3B, 3C 4A, and_.4B onstructed by
punchi ng and % ggﬁhgerlaecécl Ag e LRstAnSsitat eth EgEﬁaCBfa‘{“ﬁe§§;8%t §°T5ac

conpri seg a p%se portion 44 (fixing portion) that extends in the verti cal
direction of Figures 3A 3B, and 3C, a contact arm 46 that extends from

the side of the bage % OE}tlé% %&sd% ﬂé“ﬁﬁl?ﬁe#%%tm Sg*asteheofgr Hon 44

and further extends upvvar orm

end of the bp@%l@%é'@@séﬁﬁé%i"@ar ght Pgﬁ&é&ﬁ tthjgi"ﬁgF é\'Q}fh%oh tﬁ&@

expressions 10 up, down, left, and right e e oyed |gure

to 4B. Figure 2 is amagnifiedview of the portion indicated by arrow
42 of Figure 1, showing only the housing 2 and the contacts 14.

10 Figures 3A, 3B, and 3C show the contact 14, which is utilized in
the IC socket of the present invention. Figure 3A is a left-side
view, Figure 3B is a front view, and Figure 3C is a right side
view of the contact 14 of Figure 2. Figure 4A is a plan view,
and Figure 4B is a bottom view of the contact 14.

15 First, with reference to Figure 2, it is clearly illustrated
that the contacts 14 are engaged within the contact housing
apertures 12 from the IC package mounting surface 6 to the circuit
board mounting surface 10 of the housing 2. Each of the contacts
14, as more clearly shown in Figures 3A, 3B, 3C, 4A, and 4B, is

20 constructed by punching and bending a single metal plate. Each
of the contacts 14 comprises a base portion 44 (fixing portion)
that extends in the vertical direction of Figures 34, 3B, and 3C;

a contact arm 46 that extends from the side of the base portion
44, is bent to overlap the base portion 44, and further extends

25 upward; and a tine 48 that extends form the lower end of the base

portion 44 toward the circuit board 8. Note that the expressions

10



facilitate the description. The shapes of each portion of the contact 14
wll be described in further detail. As nost clearly shown in Figure 3C,

5 engagenent protrusions 56 (56a, 56b, 56c¢, and 56d), for frictionally
engagi ng inner walls 54 of the contact housing apertures 12, are forned
above and bel ow the base portion 44 on both side edges 50 and 52 thereof.
The contact arm46 is bent fromthe side edge 52 of the base portion 44 at
a bend 58. The 10 contact arm 46 extends further upward fron1thahbeﬂdh58,
and is bent toward the_|eft of Fiqure 3B. A contact point 60, whic as
an arcuate uppe °¥Brf2@§tfo?n€dﬁﬁﬂ%iWHdJmFFheWHéOE%ﬁhEEEﬁﬁﬁjlGGEPFSmst@f
the |1 C pack e.ﬁp re _provided,at the distal ends of the contact ar ims 46.
15 The tineai%g:l &Fﬁ%ﬁs@gg 4e&GF4BF 1Bt | connection portion 62, to which a

[ | der ed; iti ti 66, f | nki t he
base por i on 44 w'lR CRECES) i G GORLCT I BR B8 190Wa62 HhePobi dep

B:FF ggﬁﬁgg? 1%Jg rhio f62 is _of a q#sc id shape h v%ﬂg)a di anet er 3
slightly smﬂel er ?’lﬁanT F5E C6F Tt _eétasl_o ’dg?‘sz%oso%lc et%_ﬁ, Y "‘f@(ﬁ@ dggur_?h Cr
bst ant kal | C ui nt i sur face
f?ais??igﬁ 5%?%%%%egg oi?%%%é?%éégsé%ﬁﬁ?gégalﬁﬂgﬁnnégffoﬂﬂﬁng%%Rfi?gzz .
bstanti al g5 [ L [ c c point .
Sireet The TichioRBTEyIebbabiB Ahinc 1 dlar it M1 0 (O L RODERSE DRRHS Y

Figure 5. 250 gures51bs APHLhRlg Q’BO%“&%&' b%i%"éé Eﬂ@tbéé‘é’ﬁ%éﬁ%r} pe,, 48
of the contact 14 of Figures 3A, 3B, and 3C. e transitiron 11
both side edges 50 and 52 thereof. The contact arm 46 is bent
from the side edge 52 of the base portion 44 at a bend 58. The
10 contact arm 46 extends further upward from the bend 58, and is
bent toward the left of Figure 3B. A contact point 60, which.has
an arcuate upper surface for connecting with the connecting
portions of the IC package 30, are provided at the distal ends
of the contact arms 46.
15 The tine 48 comprises: a solder ball connection portion 62,
to which a solder ball 64 is soldered; and a transition portion
66, for linking the base portion 44 with the solder ball connection
- portion 62. The solder ball connection portion 62 is of a discoid
shape having a diameter slightly smaller than that of the solder
20 ball 64, and extends substantially parallel to the circuit board
mounting surface 10. The transitionportion 66 offsets the solder
ball connection portion in substantially the same direction as
that in which the contact point 60 is offset. The transition
portion 66 will be described with reference to Figure 5.
25 Figure 5 is a partial magnified view that shows the tine

48 of the contact 14 of Figures 3A, 3B, and 3C. The transition
11



portion 66 conprises: a horizontal portion 66a that extends substantially
parallel to the circuit board nmounting surface 10; and a vertical portion
66b, which is continuous with the horizontal portion 66a and substantially
perpendicular to the 5 solder ball connection portion 62. Next, the
operation of the transition portion 66 will be described in further

detail. A solder fillet 64a is formed, by partially nolten sol der, between
t he sol der ball connection portion 62 and the solder ball 64 around the
entire periphery 10 thereof, during soldering of the solder ball 64 onto

t he sol der Healtliomorfréeotamurimerst:i Gn 1621 Redals epdhtei arer §éx athpor ekoan@éb,
which is continuous with the solder ball connection portion 62, . is forned
per pendi cul aukshenste ! liyheisollgdr tbitHeetif4ai tddes mbiouhk dng towefad: et he;
vertical portion 66b. Accordingly, the vertical 15 portion 66b functions as
a sol der filanst #omeatiicnlprmdnitamgésipor ihdich Noww consiidepua cegd | thahi ch
the transition portion 66 extends rightward fromthe sol der bal

connecti on peXtizente? phshiouphar dandssBirdvan thalihe perpkadicunes bd Fhgure
5. In this case, 20 the solder fillet 64a would flow toward the right from
the sol der S9ddercEarécePBRePpbier dPPBZ.OMEh, the surface tension of the
mol ten sol der woul d cause the solder ball 64 to nove to the right, and
cause it to be fiNedtinthe RRGRIERR P FhSal Fypebt emtRortden £6r gédiltbet he
sol der balls, 64 agd conductive pads of the circuit_ 25 board (not shown)
becone ni sal¥egrEdPePetitici e ate dPERLADI 13 1SP 16T ERdéeEi B4R IcorREBERoNRY

t her ebet ween. .
partially molten solder, between the solder ball connection

portion 62 and the solder ball 64 around the entire periphery

10 thereof, during soldering of the solder ball 64 onto the solder
ball connection portion 62. Because the vertical portion 66b,
which is continuous with the solder ball connection portion 62,
is formed perpendicular thereto, the solder fillet 64a does not
flow toward the vertical portion 66b. Accordingly, the vertical

15 portion 66b functions as a solder fillet formation preventing
portion.

Now consider a case in which the transition portion 66
extends rightward from the solder ball connection portion 62 then
upward, as shown by the broken lines of Figure 5. In this case,

20 the solder fillet 64a would flow toward the right from the solder
ball connection portion 62. Then, the surface tension of the
molten solder would cause fhe solder ball 64 to move to the right,
and cause it to be fixed in a positionally misaligned state. As
a result, the solder balls 64 and conductive pads of the circuit

25 Dboard (not shown) become misaligned, reducing the reliability of

electrical connections therebetween.

12



12 Regarding the | C socket of the present invention, however, the sol der
balls 64 are always fornmed at their predeterm ned positions. Therefore,
there is no possibility that positional msalignment will occur. In
addition to the transition portion 5 66, the size of the sol der bal
connection portion 62 (slightly smaller than the solder ball 64) also
works to achieve this characteristic. That is, the size of the sol der bal
connection portion 62 elimnates the possibility of horizontal novenent of
the solder ball 64, thereby contributing to accurate positioning 10

t hereof . The tranBeyasdipgtheoDC Godiether dlidbiedehd Ridhd ioh,t hevesdape
shown in Figure 5. Various shapes nmay be considered, as 1|ong as they
prevent t he thieowodtieth®addkdern hirkl atlwé4a. fhencdexanpheir appodéfé e cant act
14, having a differently shaped 15 transition portion, is shown in Figure
6. Figure 6posi&ipasti dihewmgiidd,edheirewisfna prxdiifiiad tgonhact poddaidigat ng a
transition portion 68 with an inclined portion 68a. Note that of the parts
i |'lustratednisakigoment,wihosedur .cobmeridiwiiton thetlpardrsnishiicishrad e om
Figures 3A through 5 will be denoted 20 with the sane reference nunerals in
the fol | owi 9§ debersind of. th¥heoldamdialilonopoett bon GRitsidméRi hedightly
Therefore, it is difficult f or the solder fillet 64a to f | ow upward

al ong the | f&RLAeH Ppben ¢he 68ddeThdalils 64)t dlsaivddleulto fathidwe sthider
ball 64 to be pulled, upward toward the transition portion 68. In addition,
the incline“P3ra6ierdateBa IThlsichemsézport itds aaldgm befd sonrret i |

portion 62 eliminates the possibility of horizontal movement of
the solder ball 64, thereby contributing to accurate positioning
10 thereof,

The transition portion 66 is not limited to being of the
shape shown in Figure 5. Various shapes may be considered, as
long as they prevent the flow of the solder fillet 64a. For
example, a modified contact 14, having a differently shaped

15 transition portion, is shown in Figure 6.

Figure 6 is a partial magnified view of a modified contact
14a having a transition portion 68 with an inclined portion 68a.
Note that of the parts illustrated in Figure 6, those in common
with the parts illustrated in Figures 3A through 5 will be denoted

20 with the same reference numerals in the following description.
The transitionportion 68 is inclined. Therefore, itisdifficult
for the solder fillet 64a to flow upward along the inclined portion
68a. That is, it is difficult for the solder ball 64 to be pulled
upward toward the transition portion 68. Inaddition, the incline

25 portion 68a links the base portion 44 and the solder ball

connection portion 62 with a shorter distance, thereby shortening

13



connection portion 62 with a shorter distance, thereby shortening 13 the

el ectrical path. The transition portion nay be of a variety of shapes that
di scourage novenent of the solder fillet 64a toward the transition

portion. For exanple, the shape of the transition portion my 5 be a

conbi nati on of the aforenentioned vertical portion 66b and the inclined
portion 68a. Alternatively, the transition portion nmay be fornmed as an
arcuat e shape that curves diagonally upward. Next, a second enbodi nent of
the present invention will be described with reference to Figure 7. Figure
7 is a partitdle el@ctmderii pdtkiew showi ng the tine 48 of the contact 14 of
Figures 3A, 3B, and 3C, with an alternate housing 2a. In the second

enbodi ment, a profhastomikiqgr portusbvenppride af) ahevrgta oft shapgul diatcr 0ss
section is additionally provided on the circuit board nmounting surface 10
of the housidigcRarafhangrastanisdDohZEG dlSlerst prloati déd ttooradidsidout ages Moiement
of the solder fillet 64a toward the transition portion 66 of the contact
14. The pr otRQIEi6H - 70F 0 xa@misl fr Givet Rbape xd hgtlporitdams idfiomhport icuinapoar d
mounting surface 10, that is, the base portion 44 of the contact 14, to
the sol dér P& B eoRnEe1iiom pér therp Bxemidrioneceverhical staitiond 680 0% of
the protrusion 70 prevents upward novenent of the solder fillet 64a when
it attenpts & H”E)ﬁ}%?%ﬁ@ri:h@nt@%si floprpabiveoly, sbe Weansidiiagl porkdvenent
and deformation of the solder ball 64 is further prevented. Next, a

modi fi cati gt PEREP IS AEsHdR SRR Sheh e dhafegurves diagonally upward.

Next, a second embodiment of the present invention will be
described with reference to Figure 7. Figure 7 is a partial
10 magnified view showing the tine 48 of the contact 14 of Figures
3a, BB, and 3C, with an alternate housing 2a. In the second
embodiment, a protrusion 70 (protrusive portion) having a
triangular cross section is additionally provided on the circuit
board mounting surface 10 of the housing 2a. The protrusion 70
15 is provided to discourage movement of the solder fillet 64a toward
the transition portion 66 of the contact 14. The protrusion 70
extends from the fixing portion of the circuit board mounting
surtace 10, that is, the base portion 44 of the contact 14, to
the solder ball connection portion 62. Therefore, the distal end
20 70a of the protrusion 70 prevenﬁs upward movement of the solder
fillet 64a when it attempts to flow along the transition portion
66. Accordingly, movement and deformation of the solder ball 64

is further prevented.
Next, a modification of the protrusion will be described
25 with reference to Figure 8. Figure 8 is a partial magnified view

showing the tine 48 of the contact 14 with a modified housing 2b.
14



25 with reference to Figure 8. Figure 8 is a partial magnified view
showi ng the tine 48 of the contact 14 with a nodified housing 2b. 14 Figure
8 shows a state in which the shape o - f a protrusion 72 (protrusive
portion) copies that of the transition portion 66. That is, the protrusion
72 has a shape that is conplenentary to the right side of the transition
portion 66 of the contact 14. 5 In this case a5 well, the distal end 72a of
the protrusion 72 prevents novenent of the solder fillet 64a. toward the
transition portion 66. In addition, a protrusion nmay be fornmed in the
housi ng 2, FHiguwwenii rdtdwen anistattehd rcomtiatt théa shapengft heptpanssioon72
portion 10 68 (refer to Figure 6) It goes w thout saying that upward
movenment of tHr@tswisdere ppkkéonbizord @ndhate offr Ahsi tiams poirdri porté8ncéh. be
prevented in this case, also. In this manner, the transition portions 66
and 68 of tH&atcdnrraths K2 tans ikta 7Aaasonstharst thekdes ddndlemehdrmat ton

15 preventing portions by thensel ves, w thout depending on the shape of the
housi ng 2. véahthyidadef i gl isarsyidvicai rgrthen & orfertdnt iconsact 14.
protrusions 70 and 72 to the housings 2a and 2b, the solder balls 64 are
enabl ed Po b dfSetcafsi BE WHLé, eFPectivedy epft ldentdinghsodreitsnaton 72

m salignnment. In this manner, the 20 protrusions 70 and 72 of the housings

2a and 2b al¥EFERTS POReRert &ff Rf §91d%t TRoLRBtGBhtpravedthen§rpbetrdae. 15

What is clmﬁg% f&% e

In addition, a protrusion may be formed in the housing 2,
in.combinatiorlwith_the contact 14a having the transition portion
10 68 (refer to Figure 6). It goes without saying that upward
movement of the solder fillet 64a along the transition po#tion

68 can be prevented in this case, also.
In this manner, the transition portions 66 and 68 of the
contacts 14 and l4a may construct solder fillet formation
15 preventing portions by themselves, without depending on the shape
of the housing 2. However, by additionaliy providing the
aforementioned protrusions 70 and 72 to the housings 2a and 2b,
the solderballs 64 are enabled to be offset while more effectively
preventing positional misalignment. In this manner, the
20 protrusions 70 and 72 of the housings 2a and 2b also function as

solder fillet formation preventing portions.

15



1. Aball grid array type |IC socket, conprising: an insulative housing;
and a plurality of contacts; wherein: 5 the insulative housing conprises: a
first surface having an |IC package nounting surface; a second surface
having a circuit board nounting surface; and a plurality of contact
housi ng apertures for housing the plurality of contacts, extending from
the first surface to the second surface; 10 the contacts conprise contact
arnms that protrude fromthe first surface in a unidirectionally bent

manner, for ﬁggga%éigg ifoptact portions of an | C package, which is to be
mounted on the | paciage mounti ng surface; fixing portions for engaging

Lhe o Thertols of e Mgy ot pantclohouel ngogperiings, Lo be 1o

fixed thereto; an ction porfrons de fromthe

second surface, to;hy,ch,30!der haldis to.pg connected to a circuit board
are sol dered; and transition portions provided between the fixing portions

and the sol der bald gonnectd P RRWLkAERS, hAL digplacing the sol der bal
connection portions in 20 substantially the sane direction as the direction

in whichghe contgaed BB AQDBBLsidg foRdhlsdii & inAY LUPELC BOCKEL as
defined in aim1l, wherein: the tranSition portions further conprise

fillet formbahac pRcREGYINY ROELEPASe; 105c PELY QRrRGef hiy 84S af E0Mui ¢

forming on the transition portions during soldering of the solder balls on

the 16 sol debohalll moanneayi eurFeck;0thd a plurality of contact housing
apertures for housing the plurality of contacts, extending from
the first surface to the second surface;

10 the contacts comprise contact arms that protrude from the
first surface in a unidirectionally bent manner, for contacting
contact portions of an IC package, which is to be mounted on the
IC package mounting surface; fixing portions for engaging the
interiors of the plurality of contact housing apertures, to be

15 fixed thereto; and so-lder ball connection portions that protrude
from the second surface, to which solder balls to be connected
to a circuit board are soldered; and transition portions provided
between the fixing portions and the solder ball connection
portions, for displacing the solder bali connection portions in

20 substantially the same direction as the direction in which the

contact arms are bent.

2. Aballgridarraytype IC socket as defined in Claim 1, wherein:
the transition portions further comprise fillet formation
25 preventing portions, for preventing fillets from forming on the

transition portions during soldering of the solder balls on the

16



510 3. Aball grid array type 1 C socket as defined in Caim2, wherein:
the fillet formation preventing portions conprise vertical portions, which
are forned on the solder ball connection portions substantially at right
angles fromthe circuit board nmounting surface. 4. A ball grid array type
| C socket as defined in Claim1, 2 or 3, wherein : the housing further
conprises protrusive portions that extend fromthe circuit board nounting
surface to the ends of the solder ball connection portions, for preventing

fillet SS%J? gtgﬁne@gmpg?rg&% transition portions during soldering of the

sol der on the's bal | connection portions. 17

3. A ball grid array type IC socket as defined in Claim 2, wherein:
5 the fillet formation preventing portions comprise vertical portions, which are
formed on the solder ball connection portions substantially at right angles from the

circuit board mounting surface.

4, A ball grid array type 1C socket as defined in Claim 1, 2 or 3, wherein :
10 the housing further comprises protrusive portions that extend from the circuit
board mounting surface fo the ends of the solder ball connection portions, for
preventing fillets from forming on the transition portions during soldering of the solder

balls on the solder hall connection portions.
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