12 March 2007 LGA SOCKET CONTACT BACKGROUND OF THE | NVENTR@®urch2607%!| d of
the I nvention The present invention relates to an LGA (land grid array)
socket contact which is used in an LGA socket. 10 Description of the

Rel ated Art LGA sockets are used to connect circuit boards wth IC sockets
that have a plurality of contact 15 pads on the bottom surface.
Conventionally, for exanple, the contact shown in Figs. 7 and 8 has been
known as a contact used in sush SGXxBPTketeNTAsge U. S. Patent No. 5984693).
20 As is shown in Fig. 7, this contact 100 has a substantially rectangul ar
base plate part 101, and is fornmed by stanping and formng a netal plate.
Furthernore, guide projgctkars Pz bhatTprotmugenrapward are forned on both
ends of the upper edge 25 103 of tThe base plate part 101, and engagi ng pins
104 that protrude downward are fornmed on both ends of the | ower edge of
the basesnlafg R t+ 40l MEEIYE{ . two anchoring projections 105 are
formed I positions that are separated by a specified 30 distance in the
vertical direction on each of the two side walls of the base plate part
101. Furtherpore, an _elasti - sh d engagin art. _106.._whi-ch_ extends
from bet vieon ERE cROASIHLL ph-he SoRL 3007 Apds S0bg. on' Leat £l

grid array) socket contact which is used in an LGA
o .

socket.
10
Description of the Related Art

LGA sockets are used to connect circuit boards
with IC sockets that have a plurality of contact
15 pads on the bottom surface. Conventionally, for
example, the contact shown in Figs. 7 and 8 has
been known as a contact used in such LGA sockets

{see U.S5. Patent No. 5984693).

20 As is shown in Fig. 7, this contact 100 has a
substantially rectangular base plate part 101, aﬁd
is formed by stamping and forming a metal plate.
Furthermore,'guide projections 102 that protrude

'upﬁard are;formed on both ends of the ﬁpper edge

25 103 of the,base plate part 101, and engaging pins

104 that protrude downward-are formed on both ends

of the lower edge of_thé base plate-partrlOI.

Moreover, two anchoring projections 105 are formed
in positions that are sepérated by a specified

30 distance in .the vertical direction on each of the
two sideIWalls of the basé.plate part 101.
Furthermore, an elastid C—Shaped engaging part 106

whibh'exténds from between the engaging pins 104




and is bent so that this part is folded back in the upwangMurcle2dld7on is
formed on the | ower edge of the base-plate part 101. A contact plate part
107 which is bent so that this part extends upward from 5 the tip end of
the el astic C shaped engaging part 106 is fornmed on the tip end of this
engagi ng part 106. The contact plate part 107 is separated by a specified
di stance froman inclined surface 103a forned between the guide

proj ecti ansd1@z drethhe sk vpper tedge OG- of itshef bhade dllatekpart tBE and

the contact plate part 107 i.s caused to contact.the inc¢lined surface 103a
by the aptPVaEh b BE Cdr Oxtér ra? ERGCe R o bt kORE S SESt @ haFRe107 i n

the downvgd dediplect £0p.ar 251 0he Ccont aein dO8tshovtengd gt 710 accommodat ed
i nside the contact accommopdati ng space 111 of a housing 110 as_shown in
Fig. 8. AhhCRedidtPeffle SeGAPSOckERIF2(P 2 EtcSiptened WhEA thef €6/t act 100

20 i ssaccomodated. h e €98L acl, 2e¢UMRIRLLG: $P8EGa ity iBranchoring

projections 1057of the contact 100 are anchored to the hodsing walls, and
the contlk® plsatkopaed 197 phet rudes euphard Beybademmwagiupgerr aukf ace of

t he housiln(’g6 110’TkY‘Qi Icgntth chPelgr}“g?%iOE% tnﬁgliodi pr gtae?%dleag%\gn [ dabeyond

t he wundersurface of 'the housin I nor e, I's"shown in Fig. 8,
. the LGA mwmeketfildd ds s amped fhetmeem aimt Cipaokagerlf3dcand 0B a circuit

141 formeiP BRE e SUPFRCe" BF L A e O Boan Ad0 end’ s BB act L
10 upper edge 103 of the base plate part 101, and the
contact plate part 107 is caused to contact the
inclined surface 103a by the application of an

external force to the contact plate part 107 in the
downward direction.
15
The contact 100 shown in Fig. 7 is accommodated
inside the contact accommodating space 111 of a
housing 110 as shown in Fig. 8. As a result, the
LGA socket 120 is completed. When the contact 100
20 is accommodated in the contact accommodating space
111, thé anchoring projections 105 of the contacﬁ
100 are anchored to thé_housing walls, and the
contact plate part 107 protrudes upward beyond the
_ upper Surface of‘the housihg 110, while the -
25 engaging pins 104 protfude downward beyond the

undersurface of the housing 110.

Furthermore, as is shown in Fig. 8, the LGA
socket_lZO is clamped between an IC package 130 and

30 a circuit board 140. In this clamped state, the
a engaging'pins 104 contact cdntaCt pad 141 formed on
the surface‘of'the circuit board 140, and a contact

pad l3l'formed'on the IC package 130 pushés the




pad 131 forned on the | C package 130 pushes the 2 12 Mar ch2 R@ch 200Nt act
plate part 107 downward so that the contact plate part 107 contacts the
—inclined surface 103a. As a result of the contact between the contact

pl ate part 107 and the inclined surface 103a, an 5 el ectrical
short-circuiting path is fornmed between the contact plate part 107 and the
engaging pins .. 104, so that the contact pad 131 of the I C package 130
and t he contaeictpadl b4 obfathe 100 7 cdiotwiboard sd0tanae etket rdeathy:t
connected to _each other,_ 10 However, .in the case of such a conventional LGA
socket cd#[%f:fa ﬁ)%flct ﬁé”en‘(jaﬁ‘i PP ndPratar “b%gséd“f%a%’nt]a% 3the
contact pedl d4kfulhe o£ifBui tcd9ar@ t140e t5@ dhathkhisogentact 100 is 15
unsuitabl e for use in applications in which the engagi ng pins 104 and

cont act ﬁéjdaﬁﬁl%’étcér?ﬁﬁcii@é Wye sengeri ngd Mt Recforkl 3@her@®he cont act

pad 131 fof 8B€ QN4 20 Siier £ CcRaGkage 1 130 Sonrtact 'f(rc}?rn?%&'t gelcpbate part

107, the contact pad 131 contacts the cut surface e contact plate
part 107 tihat ciof foefed Whea pEhet cofffacandod s shgmasdn gacciordi ngly, the

oot A L EERLAGL SR, o £5, 508 BT e FETLIEt e
probl ens.130 #hids tThat acin280thasad ddbistaft itddd ycircuit board
140 are electrically connected to each other. |
10
However, 1in the case of such a conventional LGA
socket contact 100, the engaging pins 104 are
caused to contact the contact pad 141 of the
circuit board 140, so that this contact 100 is
15 unsuitable for use in applications in which the

engaging pins 104 and contact pad 141 are connected

by soldering.

_ Furthermore, when the contact pad 131 formed on
20 the IC package 130 contacts the contact plate part'
107, the contact pad 131 contacts the cut surface
of the contact plate part 107 that is formed when
the contact 100'is_étamped; accordingly, the
sfability Qf this cdntact is poor. -

25

For example, the contact shown in Fig. 9 has '
been developed as an LGA socket contact which
.80lves these problens.

30 Thié'contact 200 has a substantially

reétangular base plate part 201, and is formed by
'stamping and forming a metal plate. Furthermore,

~two:anchdring projections 202 are formed so that




rectangul ar base plate part 201, and is formed by stanpi ngMuach 2@7m ng a
nmetal plate. Furthernore,. two anchoring projections 202 are fornmed so
~that 3 12 March 2007 these projections are separated by a specified

di stance in the vertical direction on each of the two 'side walls of the
base plate part 201. Moreover, a cut-out 203 is forned between the 5
anchoring projections 202 of one side wall of the base plate part 201, and

an el astitheert atto Pakts i 20 las & OE@RE; Vi Bed@n Ky Shapesk bage part 204 whi ch
roximately 90 fromthis cut-out 203. This elastic contact part

is bent a . .
205 corrpr‘?g\%%aéimf‘? r§f FO ol X6t pRat e € LA00 whkcit akberds EpRard from

the tip engookithe khashapedrbasse P8kl 2041 28R R rse0 el astic plate part
207 whi ch-extends upward at an inclination toward the opposite anchoring

proj ect i dfP262VFTom &he Uipper terdi0 8f itshef ¢ krstd IBe blwastn ctpleate part 206.
The dkr ec&ﬁ@ﬂo‘}fir?%itggi%;?é‘?tf?fo&i‘ezelzatoef syrf acsei§1;e the {i :p% glastic plate

part 206 Is perpen o the direction 0 exténsion of the plate
surface dfashephaske pbatret padt, 204d and ¢hesdirectioort of textansi on of the

20 pl ate face of the second elastic plate part 207 js,al so
per pendi c%?lfér *to fch%mai%r e‘é%?oﬁnofﬁéﬁk‘@ﬁ%%ngaﬁfe tR8 5 a%@'&sﬁ“’ﬁ’fja%}é of the
base pl aties ppeh t2Qlpp rBYW tHERDNE, 08°COHACt tRAE 208-Whichogantacts a

cont act d. formed on the I C package (not_shown in 25 the figures) with a
rol | ed surfhie®'EFot ref YNt ERE RFpLerd df COAP SLESHD &I AdEiSt pl ate part

207.10 elastic plate part 206 which extends upward from
the tip end of the L-shaped base part 204, and a
second elastic plate part 207 which extends upward
at an inclination toward the cpposite anchoring
projection 202 from the upper end of the first

15 elastic plate part 206. The direction of extension
of the plate surface of the first elastic plate
part 206 is perpendicular to the direction of
extension of the plate surface of the base plate
part 201, and the direction of extension of the

20 plate surface of the second elastic plate part 207
is also perpendicular to the direction of extension
of the plafe surface of[the base plate part 201.
Furthermoré, a cpntact part 208 which contacts a
cdntact pad formed on the IC package (not shown in

25. the figures) with a rolied surface is formed on the

| ~tip end of the second elastic plate part 207. _
Since_the cohtact part 208 contacts-thé_contact pad
of the IC package with a rolled surface, the
contact stability is good. Furthermore, a solder
30 ball attachment paddle 209 which extends in a
‘direction perpendicular‘td the base plate part 201
via a-connecting part 216 is disposed on the lower

edge of the base platé.part 201. A sQlder ball




Since the contact part 208 contacts the contact pad of theMdelp2aiage with
a rolled surface, the contact stability is good. Furthernore, a solder 30
- ball attachnment paddl e 209 which extends in a direction perpendicular to
the base plate part 201 via a connecting part 210 is disposed on the | ower
edge of the base plate part 201. A solder ball 4 12 March 2007 (not shown
inthe figures) is disposed on the undersurface of the sol der ball
attachrren(tnqn’addlh@wﬁogn- andet e oot eden  bias | da.tst;a@baﬂntorpadﬂlee 209 is

connect ed soI deri to a. ont ad on i.t_ bpar t shown in
the fi guru@s%/ H&/é Fhet S:I I o%fﬂg p|bo% {'a %Bréeelhg Bﬁ tered in
this convensjoaald Lﬁ‘}\esmﬁe&mﬁaﬂ;l ad00a c htheSpecphicenl &y 2 otchei §i r st

el astic plate part_ 206 of_the elastic contact part 205 extends fromthe
tip end dformecisthpey bgaféjedﬁé”rltn%oﬁomﬁ cho P& afeht P agh R BxPmat el y90 from

the base platgiRardo420L aRdrlzHdendirecth@n 1of ygxkansi on of the plate
surface of the first elastic plate part 206 is perpendicular to the

direction of extension of the plate surface of the base plate part 201.

A di ngly, ht t f b | at 20 t
201 10 (he edte BT FRd 11750 o BhrTe ] b At 288 17 2o he hei ght of

t he el astdrccoonttactedpamt 205 si edheeditriech Rdn Ipehpendi ketacamct 4 bé base
pl ate parztogpl inthe vicinity of the root of the
10
Specifically, the first elastic plate part 206
of the elastic contact paxrt 205 extends from the
tip end of an L-shaped base part 204 which is bent
approximately-90° from the base plate part 201, and
15 the direction of extension of the plate surface of
the first elastic plate part 206 is perpendicular
to the direction of extension of the plate surface
of the base plate part 201. Accordingly, the
~ height H from the back surface of the base plate
20 part 201 to the edge of the first elastic plate
part 206, 1.e., the height of the elastic contact
part 205 in the direction perpendicular to the base
plate part 201 in the'vicinity of the root of the

elastic contact part 205;'15 increased. As a

25 result, in cases where the contact 200 is arranged

in the direction perpendicular to the base plate

| part 201, the reduction of the arrangement pitch is-

severely restricted.

30 On the other hand, the width of the first
elastic plate part 206 might be minimized in order
to. reduce the arrangement pitch in the direction

perpendicular to the base plate part 201. If'this -




el astic contact part 205, is increased. As a 25 result, imh2bdasas2@iTere the
contact 200 is arranged 'in the direction perpendicular to the base plate

- part 201, the reduction of the arrangement pitch is severely restricted.
30 On the other hand, the width of the first elastlc plate part 2.06 m ght
be mnimzed in order to redyce the arran |tch t rectlon

per pendi cutar df)@et'hglcb"a%geﬁl'aﬁjepaﬁzﬁo’éﬁf Igéfer? Cfﬁlef%&&f i s done,
however, t@Eaamwtc&itQtap AGeMENd 5 ofkabne t Qie?lsée@ g@ntActa pgét 205 cannot
be set at a lar anount. The reason_ for this is that if the width of the

first el astfevupl at Thrarreesen £qkedueiéd, ishdhat rif Ehgstiidihaé part 206

will undergQeplrasidic o ek ot AL d Npsases ghere £Y&RcBas M. exter nal
force is applied to the contact part 208 in the downward direction.

Furt her norelrpt thlea sk dchpdfatiepfiritst2 @ awild yidaedpaptla@Bl¢s reduced,

the cross-segbipnals atep, ofothe JILSL elastic glate part 206 is reduced

so that the €onnection Fesistance 1§ i ncrease E 1 NVENTI ON
Accor di ngl §orembadd reqmpbleﬂ the ghreseonhtaicveraronZder éndéiesed i n | i ght of
t he problens desc Cgt gove. Herein disclosed is an LGA socket contact
whi ch makesCT#Y 85§£ Yo i nize the size of the elastic contact part
in the direction perpendicular to the base plate part in the vicinity of
t he root of thl%urt stic contact art

ermore, 1f w1dth of the first elastic
plate part 206 is reduced, the cross-sectional area
of the first elastic plate part 206 is reduced, so

that the connection resistance is increased.

SUMMARY OF THE INVENTION

Accordingly, embodiments of the present
1nventlon were devised in light of the problems
described above. Herein disclosed is an LGA socket
contact which makes it possible to minimize the
size of the elastic contact part in the direction
perpendicular to the base plate part in the
vicinity of the root of this elastic contact part,
so that the arrangement pitch in this direction can
be reduced, and which alloWs a large amount of |
displacement of the elastic contact part so that

the connection resistance can be minimized.

Accordlng to a flrst aspect of the 1nventlon,
thee is prov1ded a LGA. socket comprlslng a base
plate part in which anchorlng projections are
formed on the side walls,’ an’ elastic contact part-

'  which extends Via_a bent part that is bent




so that the arrangenent pitch in this direction can be r&tdMzaedh208/@d whi ch
allows a |large anount of displacenent of the elastic contact part so that
t he connection resistance can be mnimzed. According to a first aspect of
t he |n@@ﬂr@mlmatﬁéy|kﬁ®roimmmiEhtGAldaxW&ﬁlsoeﬁnﬁhembaSbase pﬂate

par 1 B0 6hoanehor g BROLECY{005aLe, JoLIE 0 1he pLde Al

elastl whi ch "extends via a ent part 6 12
March 2007 fappcoxntrwitei:ygl&@ﬁe feontble gale wﬁl a5 o‘n‘Ctpacﬂim pl at e part,

and whi a nt ac rt.on i end for _contactin he cont act pad
of an T‘éhtpkgc aggﬁciwoﬁ g%tP?SIICIee‘d %Iltﬁif de C%hd 5°bIa :'C%%ng%ﬁ ng part which
-extenmhﬁcmnekhemdnmﬁremdt@btlmmbasenﬁzﬂﬁ thar tha sadpbhiteh i s
connectabue bg o gfrlng to a C|r€u£2 bﬁgid. Ige LGA socket contact may
conpr|a§%1b 8% pﬁ?tCQ?Wﬁﬁ Aaftc i 79 Fﬁ%ﬁﬂl%ﬂs are formed on

t he spd&twahisooaﬁdelastlc pl ate part which extends from the upper end of

the base plate part, and which has a slit substantially in the center of
this elastic plate part with respect to the direction of wdth, an

el astic conhactgrardowReeh cxiends heMmddirorpher aemhsofp theeel astic plate
part, and which has a contact part on its tip end that contacts t he

cont acPagdd gt WRhChCapadiIeage  di PROd &1 @S sBrtadeo TRAE #Thdard
conneckijng Rasi1whi ¢y %159@%5 nom thep |a%"’c’_erwl@_’['€h0fex€$ﬁ§dgasf§:o% ate part,

and which is connécted by dering to circuit board
the upper end of the base plate part, and which has a
slit substantially in the center of this elastic plate
part with respect to the direction of width, an
elastic contact part which extends from the upper end
of the elastic plate part, and which has a contact
part on its tip end that contacts the contact pad of
an IC package with a rolled surface, and a board
connecting part which extends from the lower end of
the base plate part, and which is connected by

soldering to a circuit board.

Carrier connecting parts which are connected
to contact carriers that extend from a strip may be
disposed on both sides of the upper end of ‘the

| elastlc plate part.

A taper part that drops contlnuously toward

the root part from




Carrier connecting parts which are connected to contact ¢2aMadrer 2007hat
extend froma strip may be disposed on both sides of the upper end of the
el astic plate part. A taper part that drops continuously toward the root
part from7 - - -- - ------ ------ - 12 March 2007 the part that is bent

approxi mately 180 may be di sposed on the upper_surface of the bent part.
BRI EF DESCRPPTICONIE: THE DRAW NBRPTergmaf gLy ol BEr spty iR® view of a first

enbodi renspekethed heoakpk rcaniveicef othe y gsent pemeention; Fig. 2 is a
pl an view showing a state 1n which the LGA socket contact shown in Fig. 1

i s accommpdated inside a contact acconmodating space; Fig. 3 is a

perspective vi ewpof £ SBEFER TEPOdNTERE Of HiFheDRAWwIeakst contact of the
present invention, Fig. 415 a plan viewsnow ng a state in which the LGA

socket contact shown in Fig. 3 is accommpdated inside a contact

acconmodating s ;i [ -anat.ory. - diagr ing a state in
whi ch the LGA sgg ét:%d%?a%tF%H%a%gﬁgkg?bﬁgg¥ﬂig§gf$g%%£%%io a strip; Fig.
6 showsembodimgndnioli hieat IGA tdheckah coodlatt cofit &dte agfrehenpr esent
inventibeeﬁiigﬂFig. 6 (A being a perspective view seen at an inclination

from above on € side of the front surface, and Fig.
Fig. 2 is a plan view showing a state in which

the LGA socket contact shown in Fig. 1 is accommodated
inside a contact accommodating space;

Fig, 3 is a perspective view of a second
embodiment of the LGA socket contact of the present
invention; |

Fig. 4 is a plan view showing a state in which
the LGA socket contact shown in Fig. 3 is accommodatedﬂ
inside a contact accommodating space;

Fig. 5 is an explanatory diagram showing a

~state in which the LGA socket contact shown in Fig. 3
is attached to a strip; |

Fig. 6 shows a third embodiment of the LGA
socket contact of the present'invention, with Fig. 6
(A) being a perspective.view seen at an inclination
from above on the side of the front surface, and Fig.
6 (B) being a perspective view seen at an inclination

'from above on the side of the back surface; |
| Fig; 7 is a perspective view of a conventional
example of an LGA socket contact; _
7 Fig. 8 is a sectional view showing a state in
“which the LGA socket contact shown in Fig. 7 is

inserted into a. housing;




6 (B) being a perspective view seen at an inclination frMabedvz0Gn the
side of the back surface; Fig. 7 is a perspective view of a conventi onal

- exanpl e of an LGA socket contact; Fig. 8 is a sectional view showi ng a
state in which the LGA socket contact shown in Fig. 7 is inserted into a
housing; 8 12 March 2007 Fig. 9 is a perspective view of another
conventional exanple of an LGA socket contact; and ,Fig. 10 is an

expl anat ory diFdgr aneshan aigpa r st at e iive whiielw tde bGo sloeket contact shown

inFig. 59 is. attached to a. strip. DESCR PTI OF THE PREFERRED
EVBODI MENFE V BRifot hBht £ 13 PhéE ;ﬁ'gsgﬁ‘t %‘C%R%er?ﬂ ehi FPHe? %65 7dedR i bed
bel ow wi th refrarenceoct d 4 henf icGE BSnaRi@ry HilHyRaPersIneRtinge ¥iew of a

first enmbodi ment. of the LGA socket contact of the present invention. Fig.
2 is a plSdPYPewShORLF atBBat& A ns Rkt t FOL DAL se&A cdmt dEt Ishown i n

Fig. 4 ig acgopgmmdatrdgls dnaas@anigcet accommodating space. Fig. 3 is a
perspective view of a second enbodinment of the LGA socket contact of the
present invention. Fig. 4 is- a plan view showing a state in which the LGA
socket  contact pghowey bR 1R oF by RACEREMRLRD IHl20 49 MGAR: 8Ct .
acconmodat i ng space. Q- anm-—exptafna g a state in
which the LGA socket contact shown in Fig. 3 is attached to a strip. 25

In Fig. 1, th%ﬂﬁ%ﬁi%@%%scggt%ﬁe(g%gﬁgg%rinvention will be.

10 described below with reference to the figures. Fig.

1 is a perspective view of a first embodiment of
the LGA socket contact of the present invention.
Fig. 2 is a plan view showing a state in which the
LGA socket contact shown in Fig. 1 is accommodated

15 1in a contact accommodating space. Fig. 3 1s a
perspective view of a second embodiment of the LGA
~socket contact of the present invention. Fig. 4 is
a plan view showing a state in which thé LGA socket
contact shown in Fig. 3 is accommodated in a

20 contact accommodating space. Fig. 5 is an
explanatory diagram showing a state in which the
LGA socket contact shoWn in Fig. 3 is attached to a

strip.

25 In Fig, 1, the-LGA éocket contact (hereafterxr
referred to simply as a “contact”) 1 of the first
-embodimént has a substantiélly rectangular base '
plate part 2, and is formed by stamping énd forming'
a metal plate. Furthermore, a plurality of
30 anchoring projections 3.(in the present embodiment,
‘two on the upper part and one on the lower part)
are formed on each of the two side walls of the

base plate part 2 in positions that afe'separated'




referred to sinply as a "contact") 1 of the first enbodi nmeMardle®00q
substantially rectangul ar base plate part 2, and is forned by stanping and
- formng a netal plate. Furthernore, a plurality of 30 anchoring
projections 3 (in-the present enbodi nent, two on the upper part and one on
the lower part) are forned on each of the two side walls of the base
plate part 2 in positions that are separated 9 12 March 2007 by a
specifiethywap spddierverdt icap din echeorze Moi eeuerdiaecittodt. 4 is forned in

- one side wall of the base plate part 2 between the anchorin pro%ections

3 of theMpePVsdrt AndUHe® AhcHort figt® refedt P8 67 1he" ropart.

Furthermige BAscel@phice GoNEACE PRELWR Xt EAES aM@ndaengy part 5 which is
bent approximtely 180 fromthis cut-out 4. This elastic contact part 6

has a fiPstoepadtians pPato phke 71BRAREh HAT bert diphhrd FFSRPEHAFi p of 10
t he bent ipg@%ﬁeeértiad}g whigh extends, ypward,  and f%rfﬁ%%%f{eéﬂa!r? plate part

8 whi ch nt fromthe upper end of ‘the first elastic plate part 7 in
the direciashichatostpartatesrtthi® satemdiel adta ca ppbatng partt & from t he

base pl at art .2, and which 15 extends upward_at an_jnclination. The
T ecti off ok Che i iSTbh G X RE %o Eeddr | Mea of T FPAgt GF BSOS plate
part 7 and thehdis eclaemniaf exhenstdnpeafri he hplate finfaceedfadhecbase

D0 cont adt- 558 Poaed” ot F CL5nRABE. (HOts ot P H0ife FRBURE) w th a
rol lesl swfacgens fwfipedson 4A8 which extends upward, and a
second elastic plate part 8 which is bent from the
upper end of the first elastic plate part 7 in the
direction that separates this second elastic plate
part 8 from the base plate part 2, and which
15 extends upward at an inclination. The direction of
extension of the plate surface of the first elastic
plate part 7 and the directicon of extension of the
vlate surface of the base plate part 2 are parallel.
Furthermore, a contact part 9 which contacts a
20 contact pad formed on 4dn Ic package (not shown in
the figures} with a rolled surface is formed on the
tip end of the second elastic plate part 8. Since
the contact part 9 contacts the contact pad of the

IC package with a rolled . surface, the contact

25 stability 1is gbod. Furthermore, a solder ball
' attachment paddle (board connecting part) 10 which'_
extends via a connecting part 11 in a direction

perpendicular to thé base plate part 2 is disposed

on the lower edge of the base plate part 2. A

30 solder ball (not shown in the figures) is disposed
-on the undersurface of the solder ball attachment

paddle 10, and the solder ball attachment paddle 10




tip end of the second elastic plate part 8. Since the comagdrcHz00 9
contacts the contact pad of the |1C package with a rolled surface, the
contact 25 stability is good. Furthernore, a solder ball attachment paddle
(board connecting part) 10 which extends via a connecting part 11 in a
direction perpendicular to the base plate part 2 is disposed on the |ower
edge of the base plate part 2. A 30 solder ball (not shown in the figures)
is di sposed conntdiet sadersusbade of nyha ok deorbehttatdadhoenta paddl e 10,
and the sol der ,bal |l attachnment %addl e. 10 10 12 March 2007 is connected by
sol deri nd”t%cﬁléorﬁ%%{:dpa Bh £ Pcdi™ Bo&r & {HOFSSHown in the figures).
In the contact 1, as is shown in Figs. 1 and 2, 5 the height H of the bent
part 5 and first elastic plate part 7 in the di rection per pendi cul ar to
the base platt® paire 2antaghstlant ral 196 t hbogdhel Bs Fi9fee 1t € hkekness of

the netalopl ahe it foowe chbepontachl, sl gk the ent parde el s bent 10

appr oxi mat cordi ngly, His far smaller than the
hei ght Hm’tfatheplﬁr-‘rwa@edrba’sbe phIIeQMCHndpélrmnéllazstl@rplt@t etlpbart 206 of

t he contact Z%n SCEF’Opgr rr]C Fégls ggrﬁs% en&llé, 1% pa?alfr% %f the contact 1

in the di rec? pendr cul ar® 16t 1He" base can be
m ni m zed,w SOet dte thhla:r]{m@gerr&m phechd hallhipsl a deer edt 4 On feambe reduced.

Cur ey BRSSPy oL AL M of e BEnL YL 8,30 st el astic plate

10 approximately 180°. Accordingly, this height H is
far smaller than the height H of the L-shaped base

part 204 and first elastic plate part 206 of the
contact 200 shown in Fig. 10. Consequently, the
size of the contact 1 in the direction

i5 perpendiculai to the base plate part 2 can be
minimized, so that the arrangement pitch in this
direction can be reduced. Furthermore, since the
height H of the bent part 5 and first elastic plate
part 7 in the direction perpendicular to the base

20 plate part 2 can be reduced, the width W of the

fFirst elastic plate part 7 can be maximized. In

the present embodiment, the width W of the first

elastic plate.part 7 is substantially the same as .

. the width of the bent part:S. '

25 |

The contact 1 shown in Fig. 1 is accommodated
~inside the contact acéommbdating spaces 20 of a
‘housing (not shown in the figures) as shown in Fig.
2. The contact accomquating spaces 20_afe

30 disposed'in;the housing in a plurality of rows so

| " as to correspond to the contact pads of an IC
package, and-a plurality of'cohtacts 1l are

'accommodatéd inside the contact accommodating .

11




20 plate part 2 can be reduced, the width Wof the first 12hasth 200 ate
part 7 can be maxim zed. In the present enbodi nent, the wdth Wof the
~first elastic plate part 7 is substantially the sane as the width of the
bent part 5. 25 The contact 1 shownin Fig. 1 is accommodated inside the
contact accommodati ng spaces 20 of a housing (not shown in the figures) as
shown in Fig. 2. The contact accommobdati ng spaces 20 are 30 di sposed in

t he housistga ¢asa 201 ur aldist ya ot ersavlst sothas LGAcarsegpandid o t he contact pads
of an I C _package, ., and lurality of caontacts 1 are acco dat ed_i nsi de
The" cont SSTBL EoRfbiat MATA 1EES IRGRHS00Y Lo cbor 56 STRLOABREct £2 1 he LoA
socket | sHoONpbetede t Waeit dhg oot BEhS sb 8¢ @ sacr®mmdat edn &R o tilggcont act
accomodati ng spaces 20, the anchoring projections 3 of the contacts 1 are
anchor ed At 1 A€ L P meusi iyt whkies; CIRERKEr ot e, 2 Ehe2 B&EGHEE otCact RFl at e

partss8 qfodbhenespeetisve £QRLAUSHPLRLT UdRe, sdP¥RLD REYPRMt he upper
surface of the housing, and the solder ball attachnent paddles 10 on which

sol der balliztar ®ak Spoded br streudes epamiar debeyontactE tiheotrdetsur face of
the hous'u{}ga%?ﬁr %ei;ggéi \?\ﬁﬂ}f?gﬁg&gezpr gher':cféggs o aﬁgef cl’mrcﬂ?giﬂgr ,the, ypper and

| ower par t he each base pl ate art 2, and 'the elastic
contact paré Bodfdeeachalcbnbtactk chrextengsaddamdbel deem twkesehanchori ng 15

prmemti%%igéra%gﬁggn%gg &g%ﬁ%ggdb%g§€gdg§ downward beyvond

10 the undersurface of the housing. Here, the
anchoring projections 3 are formed on the upper and
lower parits of the side walls of each base plate
part 2, and the elastic contact part 6 of each
contact 1 extends from between these anchoring

15 projectioﬂs'B; accordingly, the span between the
anchoring prcjections 3 is long, and when the
anchoring projections 3 are anchored to the housing
walls, the contact part 9 formed con the tip end of
each elastic contact part 6 can ke positioned with

20 good precision,

Furthé:more, this LGA socket is mounted on a
circuit board by connecting (by soldering) the
.~ solder balls disposed on the solder ball attachment
25 paddles 10 to contact pads on the circuit board.
| In this state, when the IC package is mounted on
‘the LGA sockét from above, the contact padé
disposed on the IC package contact the contact
parts 9 of the respective contacts 1, and push
_30 these contact parts 9 downward, so that the second
' elastic ﬁlate part 8‘and_fifst elastic plate part 7
of each.contact_l-undergo elastic deformation. As

a result, the contactipads‘af.thé IC packége and

12




anchoring projections 3 is long, and when the anchoring p2®&aeei20@ds 3 are
anchored to the housing walls, the contact part 9 fornmed on the tip end of
each elastic contact part 6 can be positioned with 20 good precision.
Furthernore, this LGA socket is nmounted on a circuit board by connecting
(by soldering) the solder balls disposed on the solder ball attachnent 25
paddl es 10 to contact pads on the circuit board. |In this state, when the

| C packageh ¢ scomutied omrdd hefl Ghsocketcd i ombadxove, atrlee cont act pads

di sposed an the.l C package contac he cont act arts of the respective
cont acts%e%ﬁalﬁiﬁsﬁfgo ‘éc&?ﬁ’ia P gt Qt&’o‘gﬁm/ar&]%%% R the second
el astic Hiatetpartadrand Jisst ¢astisC Plataepard derofrmeach capntact 1

undergo elastic deformation. As a result, the contact pads of the IC
package &idr32 fhavmareéRtIoo¥ ofhe Renddcts pagd 0ttt fePdid bhi PP0ORFd are

el ectgical |y, gopnech 84140 £agh . het s Wedehhen JHE 5t talasti g plgbe parts 7

undergo deformation, since the width Wof the fi r st elastic plate parts 5
7 -can be piex$ tilzed @ odaschk 1 bad asbotee thereti ¢ lhwstplcast) e tedef ormati on of

the first,glastic plahe; PArLecl yen.Idn cases Jhere  llge axtecnal force
acts on e contact parts 9 1n a dowward direction. ccordingly, the
anount ofadlt splacereat cafnthetlP akasti e contactopantsr 8 danr be tiimor eased
to alarge . ¥aliso Fr RHdPL R0l 008 < Nfr YL 9L Of ¢! 6 FERY

10 elastic contact parts 6 can be increased to a large

value.

Furthermore, since the ﬁidth W of the first
elastic plate parts 7 can be increased to a large
15 value, the c¢ross-sectional area of the first
elastic plate parts 7 can be increased, so that the

contact resistance can be reduced.

Next, a second embodiment of the LGA socket

20 contact of the present invention will be described
with reference to Fig. 3. This contact 51 has a
substantially rectangular base plate part 52, and
is formed by stamping and forming a metal plate.
Fﬁrthermore, a-piurality df.anchoring projections

25 53 {one on the upper part and one on the lower part
in the preSént embodiment).are formed on each of o
the two side'walls of the base plate part 52 in
positions that are separated by a specified gap 1in
the vertical direction, Moreover, an elastic platé

30 part 54 which has a slit 55 that extends in the

B -vertical direction in substéntially'the_central
portion with respect to the direction of width

‘extends from the upper end of the base plate part

13




el astic plate parts 7 can be increased to a |large 15 val urMaedte2007
cross-sectional area of the first elastic plate parts 7 can be increased,
- so that the contact resistance can be reduced. Next, a second enbodi nent
of the LGA socket 20 contact of the present invention will be described
with reference to Fig. 3. This contact 51 has a substantially rectangul ar
base plate part 52, and is forned by stanping and formng a netal plate.
Furtherm:é@ aThleurval dty odfarudﬂmréhgsmio@ eptlia(ms Bar33 {énéson the upper

part and n th r.part _in the present nt) are formed on
each of %Jeg%alq ©of e Bﬁsé:%p f at'é t© %2 B8Si% i ons t hat
are separp@ae@lebpa&tspegl fiefldgamaé nfrie venrtli ¢ c /i 1sect f 98 sMay£over, an

el astic plate 30 part 54 which has a slit 55 that extends in the vertical
directi ofFit$ sdBsttanti BLALEhRadeht PAl 2 55or €PE aR ek relshct o the

direcki OrfroénW dihy extends, bramd beoypnel. epd o %m%é@s Saplatey part 13 12
March 2007 52. The wdth of the elastic plate part 54 is substantially the

sanme as therwhdermagfet héthaséa sgiiat - eopdrac52paane Plee §¥bARENd back
sur faces ﬂfomtgﬁb@h@ﬁé'ﬂﬂfge tglaétcgéf%raejlz gglrapfgnw t“m:ge 5 front and
of the t . u

back surfaces ase p e part therndre, an el astic contact
part 56 extepest ftrcn)rrth@bsdhneica:ljlqnt b& cendchl) poftitdre (wpbler resgect to

t he direct he up € of the_ el astlc pl ate part 54, and
carrier cglﬁﬁecet %Jgr tpi%g arEp ai s%gzls’ed $ Bt h=&fds of

10 connecting parts 60 are disposed on both ends of
this upper end. The elastic contact part 56
comprises a first elastic plate part 57 which
extends upward from the central portion (with
respect to the direction of width) of the upper end

15  of the elastic plate part 54, and a second elastic
plate part 58 which is bent from the upper end of

.the first elastic plate part 57 in the direction
that separates this second elastic plate part 58
from the elastic plate part 54, and which extends

20 upward at an inclination. Furthermore, a contact

.part 59 which contacts a contact pad formed on an
IC package (not shown in the figures) with a rolled
surface is foﬁmed oh the tip end of the second

| elastic plate part 58. Sinée_the contact part 59

25 contacts the contact pad of the IC package with a
rolled surface, the contact stability is good. B
| Furthermore, a solder‘bali attachment paddle (boérd
‘connecting part) 61 which extends via a connecting
'part 62 in a direction peipendicular to the base

30 plate part 52 is disposed on the lower edge of the
base plate part 52. . A solder ball (not shown in
'the‘figures):is dispbséd on the undersurface of the

solder ball attachment paddle.61; and'the-solder

14




this upper end. The elastic contact part 56 conprises a 2 Mdrcled@®@stic
plate part 57 which extends upward fromthe central portion (wth respect
~to the direction of width) of the upper end 15 of the elastic plate part
54, and a second elastic plate part 58 which is bent fromthe upper end of
the first elastic plate part 57 in the direction that separates this
second elastic plate part 58 fromthe elastic plate part 54, and which

ext ends 2(: lupward satharnthch addtlieons 1 Furd heo aores t adc dnt agd ldgaring9 whi ch

cont act t act f d C t sh t.he f
eh e rot R Bl AT OP G o FRE T8 o Of (PRE RSHA st e )

pl at e partthe‘38f1§|d}g:@sl)he contact part 59 25 contacts the contact pad of the
| C package with a rolled surface, the contact stability is good.
Furthernore, a solder ball attachnment paddle (board connecting part) 61

whi chs ext ends pyi &R GonNectbog Part 8,48 %kpér@%'s%cpeb@%rtdé cular to the
base 30 plate part 52 is disposed on the [ower ed ge of the base plate part

52. A solpdert ball e(}nbensiﬂ)mpwarct herpingurles) ump@irsﬁégbdom tihree .
under sur f ace_ of .t |.derbal | t t dl Ider 14 12
S%apllagle? a@grdce 59 @6%95}1@@ Qﬁ% £y é ad}?%erl ng

Mar ch 20 hrrent péd i's connected to a
contact pack bace sc‘iasfmtthd:)oaﬂ.ds(tnim shevwre i pa dthe5#i glrrees<)op5alrmthi S

tact 51, |, ast | at 54 t d f th
nd of (et Babe i Are a2 Pa eRAdR TRE 1 bnt Mand bhgk e A LE T PP

10 part 52, the helght of the elastic plate part 54 in
the direction perpendicular to the base plate part
52 is small, i.e., approximately the same as the
plate thickness of the metai plate. Accordingly,’
the height of the elastic contact part 56 in the

15 direction perpendicular to the base plate part 52
in the vicinity of the root of the elastic contact
part 56 can be minimized, so that the arrangement
pitch in this direction can be reduced.
Furthermore, the width of the elastic plate part 54

20 can be maximized. Accordingly, the cross-sectional
area of the elastic plate part 54 can be increased,

so that the connection resistance can be reduced.

The contact 51 shown in Fig. 3 is accommodated
25 inside the_contact accommodating spaces 20 of a
housing (not shown in thée figures) as shown in Fig. 
4 The contact accommodating spaces 20 .are '
disposed in the housing in a plurality of rows so
that these contact accommodating spaces correspond
30 to the contact pads of the IC package, and a
-plurality of contacts 51_are_accommodated inside
the_contact accommodating spaces 20. As a result,

‘the LGA socket is completed.. When the coﬁtacts‘Sl.

15




surfaces of the elastic plate part 54 are coplanar w th jh®iatghaagn7and back

surfaces of the base plate 10 part 52, the height of the elastic plate part

.I54 in the direction perpendicular to the base plate part 52 is small,

i.e., approximately the sane as the plate thickness of the netal plate.
Accordingly," the height of the elastic contact part 56 in the 15
direction perpendicular to the base plate part 52 in the vicinity of the
root. of eegamr%fﬂ%ﬁtta?& 1patt s6Ceat aset npficRBBedadci R Bat t he

ar rangermaiiia it ot | nehldl 5 Lhsekipn 638 fectedyceds sFud hepgore, the wi dth

of the elastic plate part 54 20 can be maxi m zed. Accordingly, the.

cross- seGii®hArtsareh of @ enehastdd prattdrpahowrianvsel 1 Acr ased,  so
that 't he pnaeticon, £ gsksf ange . can beyheducgd, The, gontact, g1 shown in Fig.

u
3 is accommpdat e I NS he contact™ a onnndaélng spacés 20 of a
housihg @eotpshovirve ncobhd ddgar 89) msothavde i nphigrd b.e yidedcdaitact

accommodat i ng.spaces. 20 ar | sposed.in the housing,i lurality of rows
so that e%@ géﬁ%@%?ea einﬁgaa N5 SPEces? B rFﬁ%ng8Q38t$8 t he cont act
pads of tshel d€rpackapea taitkRmepltUrphtitl &f 6antAct §hikar eoacnrmodat ed

I nsi de he contact acconmodati ng spaces 20. As a result, .the LGA socket
is conpl SRS thESPSR et §o8 N ET ¢y NvEP ER Vgt 7P eydr AcEbfodat ed i n

the cont agldseesammmiaéi BE sPReeh Afs1hlge anchoring projections 53 of the
contacts 51 are anchored to the housing walls, so that the second contact

pl at’? parts 58 of the
Furthermore, this LGA socket is mounted on a

{w) circuit board by connecting (by soldering) the sclder
balls disposed on the solder ball attachment
paddles 61 of the respective contacts 51 to contact

15 pads on the circuit board? In this state, when the
IC package is mounted on the LGA socket from above,
the contact pads disposed on the IC package contact
the contact parts 59 of the respective contacts 51
and push these contact parts 59 downward, so that

20 the second elastic plate parts 58,‘first elastic
plate parts 57 and elastic plate parts 54'undergo

elastic deformation. As a result, the contact pads

:i)’ of the IC package and the‘contact pads of the

circuit board are electrically connected to each
25_ other. Since fhe flexibility of the elastic plate
parts 54 iéfincreasgd as a result of the formation
' of the slits 55 that extend in the vertical , '
:directioﬁ in the approximate central portions of
o the elastic plate parts 54 with respect to the
300 direction oﬁ.width, the elastic plate pérts 54
eéasily undergo elastic‘defbrmation. Accordingly,
 Asince the_eiastic plate parté 54, first elastic

"jplate parts 57 and second elastic plate parts 58

16




5 respective contacts 51 protrude upward beyond the uppen?2 sauélep@7of the
housi ng, and so that the solder ball attachnment paddles 61 on which sol der
- balls are di sposed downward protrude beyond the undersurface of the
housing. 10 Furthernore, this LGA socket is nounted on a circuit board by
connecting (by soldering) the solder balls disposed on the sol der bal
attachnment paddles 61 of the respective contacts 51 to contact 15 pads on
the circuwiiibharadke | hothitse 8t abeyvaheh d hiea skClackage d stsolt ed on t he

LGA socket from above, . the contact pads di sposed on the, | C package contact
the cont &tCPEFES 56° of Nthel PESIELY | 93%0%?§8tr§%1695r‘?}b65h t hese cont act

parts 59 flonpwalati 68, t hate 20 ptrien §ecenty ehastic Weatle Pathe by, first
elastic plate parts 57 and elastic plate parts 54 undergo el astic

def or mat iSoh. tAG ta ¥R3uPMOUME Gdnt @éEPJaIZeM6P Tt RT| ChRcRAGS Tah@ the
contagt pagds: gt e, . 'sr%th‘i&ark@'earil%ceEé&EEe'dC.a' | ¥usaineeked- 4 0 each 25

other. Since the flexibility of the elastic plate parts 54 is increased as
a resul t sgfnthke thor napicdm g ol emhet k| icesr F5et hatn ekbendtdn rRa sfekti cal

direction, ppr oxi ral. port.ion f e St.i ate parts
54 with rdeesgggég‘%[%l(g e%fgﬁ%lgrégjﬁt oﬁoog’c{/\%%?h,%v%*nne %?asﬁ{‘% %Il%ttgé parts 54
easi |y undet génelsssto€ defor ovtnitonctAccar di agliyncrsbesesl t henel asfic plate

parts' 54, 1] st el astig, Alale parts,57 And second, sl astic plais parts 58

10 resistance can be correspondingly reduced.

Furthermore, the contact 51 shown in Fig. 3 is
connected to. a strip S in the state shown in Fig. 3
when initially manufactured. Specifically, the _

.15 respective carrier connecting parts 60 on both ends
of each contact 51 are respectively connected to
two adjacent contact carriers C extending from the
strip S, and adjacent carrier connecting parts 60
of adjacent contacts 51 are connected to each

20 contact carrier C. On the other hand,_in the case
of the contact 200 shown in Fig. 2, each contact
200 is connected to a strip S in the state shown in
Fig. 10. Specially, the upper end of the base

_ plate part 201 of each contéct 200 is connected to

 25 one contact carrier C eXtending from the'Strip S.

Accordingly,. in the casé of the contact 51 shown in
'Fig. 3, a plurality of contacts 51 are'disposed at
a smaller pitch in the direction of extehsiqn of
thé.strip S than in the case of the contact 200

30 shown in Fig. 9, so that the cost of materials can
'be reduced when a plurality.gf contacts 51 are

manufactured.

17




12 March 2007 which are | ocated above the base plate part $3 8&rcleFogtiored to
the housing all undergo elastic deformation, the spring | ength can be

-l engthened, so that the anount of displacenent of the elastic 5 contact
parts 56 can be increased. Furthernore, since the spring |length can be

| engt hened, plastic deformation tends not to occur even if the plate

t hi ckness of the contacts 51 is increased, and if this plate thickness is
i ncreased, th&uconmeceticane , 1@ reescsharcet can beh ewetr eispoRdigngl3y feduced.
Furthernore, the contact, 51, shown i .3 s connecteg to a st{ip Sin

e
the staté CHORROR TR, 1475 bl 3 i L PARYE hinOfack GPEd.S SpEORRAaT |y, the

15 respecid venaldd ©f ngoHEEtieRy Par s Gth &nnkaeidi 88ds s ofheash tontact 51
are respectively connected to two adjacent contact carriers C extending
fromtheFiHrip-S, Badtdd arereme fpér tonhadtd ngtpar 151 8916 adj acent

contagt s R, AL tCHWLELEE § 0o8aG, L06QHACE sCH T 1 8E omfPahlie HLLNEr hand,

in the case of the contact 200 shown in Fig. 9, each contact 200 is
connect ed®nt%o Kot rd Pe Sliara hedstiat ePShdirii ons Rilgr t 1@.veSpkebaMitht he upper

end of t a | af e : ong.act IS .con to 25 one
contact_ggygié?néggg%eﬁgﬁ%%l%?%nS%hgaggfﬁﬁgg.%Cxéggféﬁﬁb y?g?ﬁ%fhe case of
t he cont &dt) S5dfshdwn contAgts3,5Sla ptuvalnd gadfe Conhacirs Hdjare i sposed at

a smaller_pitch_ in the.direction of tension _of, t strip Sthan in the
case of trf?gw ’con{l‘gcctoﬁgé Lhow §h gf‘& PREG T tgﬁhe‘i%‘%st of materials

can 1be retucesowenea [lirshict yeohtet agts mdmatl@ting spaces 20,
this accommodation is accomplished as follows:
specifically, after the plurality of contacts 51 of
one row have. bheen inserted into the contact
accommodating spaces 20, the contact carriers C of

15 the respective contacts 51 are cut; then, the
rlurality of contacts 51 of the adjacent row are
"inserted into the contact accommodating spaces 20,
and the contact carriers C of the respective
contacts 51 are cut.

20

On the other hand, the contacts 1 shown in Fig.
1l are accommodated inside a plurality of rows of
contact accbmmodating spéces 20 in the.housing as
shown in Fig;'Z,' In the accommodated State, the

.25 elastic contact parts 6-bf.the contacts 1
.accommodated. in one row are th located in
‘positions that overlap with the contact carriefs C:
0f the contacts 1 accommodated in an adjécent row.
‘Accordingly, when the contacts 1 are accommodated

30 in the contact.accommodating spaces 20, this
accommodation is accomplished as follows:
‘Specifically,'the contact carriers C of the

~respective contacts 1 are cut after both the

18




manuf actured. 17 12 March 2007 Furthernore, the contact %3nshenwwoo7n Fig. 3
is accommpdated inside a plurality of rows of contact accomodating spaces
- 20 in the housing as shown in Fig. 4. In the accornmbdated state, the
elastic 5 contact parts 56 of the contacts 51 accommbdated in one row are
| ocated in positions that overlap with the contact carriers C (carrier
connecting parts 60) of the contacts 51 accommpdated in an adjacent row.
Accor di ngdiyy rehdn ¢ he fcandmets tsl Bre fllbascarswdahed tile t he cont act
acconmodat i ngaip_aces 20 t hi s accommuodatj on i%,laccorrpl i shed as follows:

speci fi c&4YL aaftley Pﬁe’cp‘?zﬁlFQPittSy bf °dontBet § BN 6F 2 Tone® Yo ®have been

insertedydd R tihes £pRbaACti n A6CAN®AALNh SPAGRS: ZRmoldie: £ARt agda€akriers C
of 15 the respective contacts 51 are cut; then, the plurality of contacts

51 of the Gdj aderfto Fewnerky i fder t balilmwl e ®oht hctl sacebhrddit g spaces
20, §“dn}1 ety ACheCaAJd Shfiol L1 bRC JESPEY | VEn tGUHACE S syl @he cut. 20
e ot her nd 1 sh iIg 1

On th , the contacts shown I n Fig. are accommvodat ed i nsi de
a pluraliitty Bfar.ows ofh tCont aon taccbmandacnmg dpatey 2 daeshe2 housi ng as

Stown 11388 AGbiE SeepTIoied Sk (IR fhstlc conact parts o
that overd@apowniddid heomont Acthearadoets o s of 1t heh cont ot sFigacchmimdat ed in
an mﬂac%ﬁerggntact accommodating spaces 20.
10
Next, a third embodiment of the LGA socket
contact of the present invention will be described
with reference to Fig. 6. Fig. 6 shows a third
embodiment of the LGA socket contact of the present
15 invention; ¥Fig. 6 (A) is a perspective view seen at
~an inclination from above on the side of the front
"surface, and Fig. 6 (B) 1s a pexrspective view seen
at an inclination from above on the side of the
back surface.
20
In Fig. 6, the contact 71 of the third
embodiment has the same basic structure as the
contact 1 shown in Fig. l;-however, this contact 71
| differs from thé contact 1 in that a taper part 75a
25 which drdps continuously toWard the root portion
. 75d from the portien 75c¢ that is bent approximately
180° is formed on the uppér surface'of.the bent
.part 75 on the side of the base p;ate paft 72, and
in that a tapér-part 75b which rises continuously
30 toward the side wall of the first elastic plate
part 77 from the portion 75¢ that is bent

'approximately 180° is formed on the upper surface
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Accordingly, when the contacts 1 are acconmodated 30 in thenNeREE 207
accommodati ng spaces 20, this accommodation is acconplished as foll ows:
specifically, the contact carriers C of the respective contacts 1 are cut
after both the 18 12 March 2007 plurality of contacts 1 of one row and the
plurality of contacts 1 of the adjacent row have been' inserted into the
contact accommobdati ng spaces 20. Accordingly, the following nerit is

obt ai nedo 5 tREEKEN t hpaaaconbodat | PAeOfs ide eantwicésel shewe in Fig. 1 in
t he contact accommodating spaces 20 can be acconplished nore easily than

t he accé’rﬂ%b‘él%?itori)%lfttﬂ% -contacts 51 shown in Fig. 3 in the contact
accommodat i ng spaces 20. 10 Next, a third enbodi nent of the LGA socket
contact of the present invention will be described wth reference to Fig.
6. Fig. 6 showperihicdllanbodireneoditane IGAwEkat contact of the

pr esent i i;an 1 B g. VI rspegctive, vij at n
i ncl ﬁat ilsglnﬂﬂf%%tealg%%/%?o%et%éggg&{ef%? ?)%eéé)r%%ta\%%u‘{??gg??ghd aﬁ}‘g 6 (B) is
a perspedts veovinewl seens tatnpnnigncd n datficormi ngmaabov&adn phe tgide. of the
back su'rfEace. 20 In Fig. 6 1the cont act, 71 o{l the third. e(r:\;ggcgnrrsent has t he
sane basitd st PEEFRE as?t At LE8taeY 2 fsHowa PR B g, PECHD this

ver,
contact 7B 4&ibkf @sriieamdheegant agt thie that sa dapealfast ofSahe

base plate part 72 in positions that are separated
10 by a specified gap in the vertical direction.
Moreover, a cut-out 74 is formed in one of the side
walls of the base plate part 72 between the upper
and lower anchoring projections 73. Furthermore,
the elastic contact part 76 extends from this cut-

15 out 74 via the bent part 75 that is bent

‘approximately 180°.

This elastic contact part 76 has a first
elastic plate part 77 which is bent upward from the
20 tip end of the bent part 75, and which extends
upward, and a second elastic plate part 78 which is
bent from'the_upper end of the first elastic plate
part 77 in the direction that separate$ this
élastic platé'paft 78 from the base plate part 72,
‘25 and which éxtehds upward aﬁ.an inclination. The
direction of. extension of'thé_plate surface cof the
-first-élastic plate part 77 and the direction of
‘extension of the plate surface of the baée plate
part 72 are pafallel. |
30 |
Furthermore, as was deSéribed_abbve, a taper
part 75a whibh'drops continuously toward the root

" portion 75d from the portion 75c¢ that is bent

20




25 which drops continuously toward the root portion 75d fig egré&h®Eogorti on
75c that is bent approximately 180 is formed on the upper surface of the
bent part 75 on the side of the base plate part 72, and in that a taper
part 75b which rises continuously 30 toward the side wall of the first
elastic plate part 77 fromthe portion 75c that is bent approximtely 180
is formed on the upper surface 19 12 March 2007 of the bent part 75 on the

si ge of ffa@fplﬁd)ﬁ_ﬁréa(t@l? tqc%owaﬂsl E@Jrrﬁ@QCiofﬂéC@hleé,uélb@;:C(Hﬁ%ﬁ%cél has a 5
substanti rect angul ar base pl ate part, 72, i s formed_by stanping
oh or oy S et Bl BT © et R noPRe S OF uPd | EY Sof SHEnBAAS

projecti @asrt 7323r exd @r Bk §Pe@aGih A e twRiviHlerwalds of the base plate

part 72 in positions that are separated 10 bi/ a specified gap in the
vertical c@tetPromsl XplteoieFd Fhautsdde Matd foF mE8 S nfHRETOf the side

wal | s5 0f Jhhes page bl ake RALEL 77 PEl WeeR o hep URRST ¢ e%ﬂw@rp%wori ng

projections 73. Furthernore, the elastic contact part 76 extends fromthis
cut- 15 oUté 74r¢ina ttthe bemt pant 74c t hhet sl Hehten tppod el Bl €189, Thi s
el astic ﬁ%:htoac.t pgrt 76 has a first elastic gl ate lga%vh 77 wh'i:ch i s bent

upwar d f tHes 26 T plefd of PERERRAT SAEIES & i @XFends upwar d,
and a seeaend: eV astoirc phat es pdet o8 whick liss thentcdnamdthepapper7 €nd of the:
first elastic platg ¢ PA e BN fiLgction thal peparates thiss,
10 which drops continucusly toward the root portion
75d from the portion 75¢ that is bent approximately
180° on the upper surface of the bent paxrt 75 on
the side of the base plate part 72, the width (in
the vertical direction) of the bent part 75 on the_
15 side of the base plate part 72 decreases
continuously from Wa to Wb toward the root portion
75d from the portion 75c that is bent approxzimately
180° as shown in Fig. 6 (B). Furthermore, as a
result of the formation of the taper part 75b which
20 rises continuously toward the side wall of the
first elastic plate part 77 of the elastic contact
part 76 from the portion 75¢ that is bent
approximately 180° on the upper surface df the bent
pdrt 75 on - -the side of the élastic contact part 76,

25 the width (in the wvertical direction) of the bent

part 75 on the side of the elastic contact part 76
increases cpntinuously'toward the first elastic '
plate part 77 from the portion 75c¢ that is bent

approximately 180°,

30
Furthermore, a contact'part 79 which contacts a
contact pad formed on an IC package (not shown in '

the‘figurés)-with a rolled surface is_formed on the




elastic plate part 78 fromthe base plate part 72, 25 andi®®aedh B07ends
upward at an inclination. The direction of extension of the plate surface
of the first elastic plate part 77 and the direction of extension of the
pl ate surface of the base plate part 72 are parallel. 30 Furthernore, as
was descri bed above, a taper part 75a which drops continuously toward the
root portion 75d fromthe portion 75c that is bent 20 12 March 2007

appr oxi matied ye h80 ¢ 8 tavrarese onntche: Lppeari supflace: ph rtthe? bent Jamte75 on

t he side qf the hase plate rt-72, and a_taper rt 75b i C | Ses
Cont | oty CORESEhE S e Salio ot AEne (FhEl GoRFAEH PiatE phPE 37 of
the el astricc goBia@cde pafitch 78 Foamdhesportaer ,75ehéhalod tS5abent

approximately 180 is formed on the upper surface of the bent part 75 on
the sidesdfaRhéidiasifc It act MRFECYEL» A3 £36d8Ft béflthe formation of

Lhis §apel: PRLhnidc 10 MU LR RS §0RUOUS!h § 0¥aEY )L heor gaty par ti on
75d fromthe portion 75c that is bent approximately 180 on the upper
surface ef2tardisertipaat FonpAcC ey spder of 8llhel hasedgiraetpart 72, the

\tNihgt gagg%ﬁéhgn\ﬁ%rc%ﬁgglr di yecti.on), ot .hleaPS”?a?Ia{t?ég j,?é‘ @\E% s ghde of
P € par decr eases =~ cont irnuousl rom 0 oward the
root portironth@&5d dwem teéby @obifi drh &@5batdhat pils thenp aapproXi mateel y 180 as
shown |0 i8ax8 681 FURAS MRESu.Rou R ESUEL Al L5 o MR Lg oLqthe taper
10 on the undersurface of the solder ball attachment
paddle 80, and the solder ball attachment paddle 80
is connected by soldering_to a contact pad on a
circuit board (not shown in‘the figures).
15 In the contact 71, the height H ¢f the bent
part 75 and firxrst elastic plate part 77 in the
direction perpendicular to the base plate part 72
is substantially the same as twice the thickness of
the metal plate that forms the coantact 71, since
20 the bent part 75 is bent approximately 180° in the
same manner as 1in the contact 1 shown in Fig. 1.
Accordingly, this height H is far smaller than the
height H of the L-shaped base part 204 and first
elastic plate pait 206 of thé contact 200 shown iﬁ
25 Fig. 9. Consequently,.the size of the contact 71
in the direction perpendiéular to the base plate
part 72 can be minimized, so that the érraﬁgement
pitch in this direction can be reduced.
‘Furthermore, since the height H of the bent part 75
30 and fifst elastic plate part 77 in the direction
-perpendicular to the base plate part.72 can be
reduced, the widﬁh W of thé first elastic plate

 part 77 can be maximized. Accordingly, the cross- .
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20 rises continuously toward the side wall of the first ¢basiéic2gi7ate part
77 of the elastic contact part 76 fromthe portion 75c that is bent

-~ approximately 180 on the upper surface of the bent part 75 on the side of
the elastic contact part 76, 25 the width (in the vertical direction) of
the bent part 75 on the side of the elastic contact part 76 increases
continuously toward the first elastic plate part 77 fromthe portion 75c
that is benitiapprloximatelof 188e 30i Furtt keradite,c g tattaagtapar t7 79 which

contacts a contac d formed on .an | C_packa (not shown in_ the figures)
th e At st vaa Gt he FE CONRIEL B M5 BeddiE ! DT oD

2007 tipsahdpef rthriseaqnd el astic plate part 78. Since the contact part
79 contacts the contact pad of the |C package with a rolled surface, the
contact stability is good. Mreover, a solder ball 5 attachment paddle

(boargd connecging Pari) 80, Waiigh e e%h%”%lé(tﬁ a(ﬁ?”'ﬂ%“é'@@r%@éaﬁl ina

direction perpendi cular t'o the base plate part 72 i's di sposed on the
| over edgd wfctherbasefpltate partt 2arA ol der thet | s@wst ghow & n the

{1 gur es) oo i Rased J0,an 4 hequndes syclace, ol 0he, 20hder e bald yad t achment

paddl e 8 and he S attac ment connected by
sol deri ngr,ot dila tomtaacd pae onocat cpan:hutoxbo’aﬁd (fnotmshidven portthesdi gures).
15 In the contact 71, the height H of the bent , ,
75c that id bent 8prox1mat y 180°, the region in
i0 which the elastic contact part 76 can act as a
spring is expanded to the root portion 75d of the
bent part 75 compared to the contact 1 shown in Fig.
1. Meanwhile, since the width {(in the vertical
direction}) of the bent part 75 on the side of the
15 elastic contact part 76 increases continuously
toward the first elastic plate part 77 from the
" portion 75¢ that is bent approximately 180°, the
cross-sectional area of the bent part 75 on the
side of the elastic contact part 76 can be
20 increased compared to the contact 1 shown in Fig. 1,

so that a current path with a relatively large

cross-sectional area can be ensured.

‘Embodiments of the presént invention have been
25 described above. However, the present invention is
not limited to these embodiménts; various |

alterations and modifications are péssible.

For example, in the contact 1 shown in Fig. 1,
30 the elastic contact part 6 extends via a bent part
5 from a‘cut¥out.4 formed bétween the upper and
lower.anchoring_projections 3. However, it would

- ‘also be possible for this elaStiC_contaCtVpart 6.to7
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part 75 and first elastic plate part 77 in the directionipafgpeizioGul ar to
the base plate part 72 is substantially the sane as twice the thickness of
the netal plate that fornms the contact 71, since 20 the bent part 75 is
bent approximtely 180 in the sanme manner as in the contact 1 shown in
Fig. 1.  Accordingly, this height His far smaller than the height H of
the L-shaped base part 204 and first elastic plate part 206 of the contact
200 showexdne2B Fign 8heConsaquety, 5t ersinzaeoéd shelcomnsadt ol in the
direction perpendicular to the base plate g rt 72 can be mnimzed, so

that the @5 aRg&fer 125 dheFh thiRSAFEER | bR TARPBE T i ed OFF t her nor e,

since therhehght nfd op rbeebenbnRarsy, 751 30ard fératki ) ast batPlabe part 77
in the direction perpendicular to the base plate part 72 can be reduced,
the wi dt H W oF bt ¢ TRer &1 adtfi t1pt acéaat € TrREACBe BkEnmi®zed.

Accor gi nglc hBS GFPSS SR~ e pay ol Ml 20AE segki qnaly area of

the first elastic plate part 7 can be 1 ncreased, so that the connection

resi stance tha besedpdedt e5pRurt her nor eyh Sciceahhbosiidtd (in the vertical
direction)_ of _th ent pari 7 n the side. of the _bas part 72
:ﬁﬁ%%?gt%é%?y3 %éewgéﬁ%éew 3¢ 18 ﬂ%}ra s&i@%?é%

decr ease I naous from towar oot™ por 75d fromthe
portion n&bcesbhatry sthent wppsoxilnaseliy 186n tihet rpgiran ¢ nek@esrich the
el astic onach RAL IO G BEh <Y naSAIENE,' S £XRATISH, o the oot

10 projections 3.

Furthermore, in the contact 51 shown in Fig. 3,
it is not absolutely necesséry that the width of
the elastic plate part 54 be the same as the width

15 of the base plate part 52.

As was described above, the LGA socket contact
of Claim 1 of the present application comprises a
base plate part in which anchoring projections are
20 formed on the side walls, an elastic contact part
which extends wvia a bent part that is bent
approximatély.180° from the side walls of the base
plate part, and which has a contact part.on its tip
. end that contacts the contaét pad of an IC package
25 with a rolled surface, and a board connecting part
which extends from the loWer'end of the base plate
‘part, and which is connected by soldering to a
circuit board. Accordingly, the height of the .
elastic cdntadt-part in the direction perpendicular
© 30 to. the base plate part in"the vicinity of the root
| portion of the elastic contact part is
Substantially_the same as twice the thickness of

the metal plate that forms the contact. Thus, this
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bent part 75 conpared to the contact 1 shown in Fig. 1. Meamatd2@7 since
the wwdth (in the vertical direction) of the bent part 75 on the side of
the 15 elastic contact part 76 increases continuously toward the first

el astic plate part 77 fromthe portion 75c that is bent approxi mately 180,
the cross-sectional area of the bent part 75 on the side of the elastic
contact part 76 can be 20 increased conpared to the contact 1 shown in Fig.
1, so thadiaheurdent bRathe ikl d, rebatilvety dhas geeieossi seaii ®nal area
can be ensured. Enbodi ments of the present invention have been 25

descri bediapBFé I FOWBFEP SR Aé CPridsent G nvRfit PG § sPLAdte I PAFted#8 these

enbodi MeHS; mY Ailtise a3l tehaki ansk ARG MoMI beali YDE & POgSIdY e nkor
exanple, in the contact 1 shown in Fig. 1,7 30 the elastic contact part 6
ext ends WRrangetepar 1 GChr ém aus- sl racitorared b&oleepvele uppér and

| ower = anchok |- ng o} ection - Ly i € I i for this
el ast?c g%ncéggt %r?ﬁ% teglaz%%if rféﬁ 2c0 7p‘§%}"£{ g%?iﬁv?’% ?ﬁ%gg%pggh 5 from
the sideawad| tbfe aheubdseo pl diesphatendrtweeh the edpestand | ower

anchorin rpojections,.3, wthout, forn.n cut-ou 4. Furthernore, if the
ool oL eRE R So A PP &, Ol P n B N REE (Tl
of the basee platdecipastt Zlon whiacht Backhembgctprpg et icens Beare forned, it

is not ahsol utel necessary that this elastic contact part .6 extend from
bt naen_ I BEBGe dnaa: euh Lahinces by wi ER'° SOMRRIV AR 19.85¢

10 cross-sectional area can be ensured, so that the

connection resistance can be reduced.

Furthermore, the LGA socket contact of Claim 2
comprises a base plate part in which anchoring
15 projections are formed on the side walls, an
elastic plate part which extends from the upper end
“of the base plate part, and which has a slit
substantially in the Center of this elastic plate
part with respect to the direction of width, an
20 elastic contact part which extends from the upper
end of the elastic plate part, and which has a
contact part on its tip end that contacts the
contact pad of an Ib package with a rolled éﬁrface,
_ aﬁd a board cbnnécting part which extends from the
25 lower end of thé base plate part, and which is
B connected by soldering to a circuit board.
 Accordinglyf the height of the elastic plate part
'in the direction perpendicular to the base plate
'part is approﬁimately the same as the plate
.30 thickness ofxﬁhe metal plate. Consequently, the
| height of the elastic contact part in the direction
perpendicular to the.base platé part in the

vidinity of the root portidn.of'the elastic contact -

25




10 projections 3. Furthernore, in the contact 51 shown iniBiNgarclB2007t is
not absolutely necessary that the wwdth of the elastic plate part 54 be
the sane as the width 15 of the base plate part 52. As was descri bed above,
the LGA socket contact of Claim1l of the present application conprises a
base plate part in which anchoring projections are 20 forned on the side
wal |l s, an elastic contact part which extends via a bent part that is bent
approxi mptaet ¥y 8@ fseomMmtinel sidedyval s afhdhethasesr phatgepantt, and which

has a cont part on.its ti end that contacts the contact pad of an IC
package fSl%\f Bhig (ori&d ds]u]fgﬁ(’felo%nﬁaél ar g€ ?l%gti ng part which

- extends fnomhbberdove] entk ofiildhenh bagse tplatelapalic dnch bi phids connected
by soldering to a cjircuit board. Accordingly, the height of the elastic

contact @Rt PR FHe HREEGd onSPerralli ddiar CBO St § RE WeRapl ABSPart in
the vicipidyc Rk the £09L PPLticon, oF +t he, ol pat '191(99@%1%(3dpartthd§

substantially the sane as 'tw ce the thickness of the netal plate that
fornms thaadohndctlt Thassitthli € 24 1pefbcech 2067 Cdiemghttlctalm be reduced, so

that the hei he | [ p dicylar, t b I part can
be m ni mr}edjgg tﬁlrsz:érrakl lr\lqg)llr%ggc?%gl b%?ERt%o% rtg%uce Dttge}: arlr%gg I?rle?\z%Fpi tch in
this diredtd oal aI‘B’UTJe@VBﬂ.a’EIé’lepﬁm déhdofe I dhetedlcastd o t@ont apkrgart can be

maxi m ze anount di Sé)| afgr{eentpé)frtt h(en eJtastl o %nt acé part can

h
be |ncregilsecoiEl ﬁ&itaﬁ”e?‘r’rﬁr h%lﬂé?es 1s anchore

10 to the housing undergoes elastic deformation, the
spring length can be lengthened, so that the amount
of displacement of the elastic contact part can be
increased. Furthermore, siﬁce the spring length
can be lengthened, the plate thickness ofAthe

15 contact can be increased, so that the connection

resistance can be correspondingly lowered.

Furthermore, the LGA socket contact of Claim 3

is the invention of Claim 2, wherein carrier

20 connecting parts which are connected to contact
carriers that extend from a strip are disposed on
both sides of the upper end of the elastic plate
part. Accordingly, a plurality of contacts can be
arranged at a small pitch in the direction of

25. extension of the strip in a state in which the
contacts are connected to'thé.strip, so that the
cost of materials used in the manufacture of a |

plurality of contacts can be reduced.

30 Furthermore, the LGA socket contact of Claim 4
 .is the invention. of Claim 1, wherein a taper. part
that drops continuously toward the root part from

the part that is bent,approximatély 180° 4is
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the wwdth of the elastic contact part can be increased, a2durcte2t07pat h
with a relatively large 10 cross-sectional area can be ensured, so that the
- connection resistance can be reduced. Furthernore, the LGA socket contact
of Claim2 conprises a base plate part in which anchoring 15 projections
are formed on the side walls, an elastic plate part which extends fromthe
upper end of the base plate part, and which has a slit substantially in

t he cent eri ©pothkids ®hasti«e ppatar partt ad ¢ hofespeet blem t hpaditrect i on of

wi dth, an 20 el astic contact part which extends from.the upper end of the
el astic PrEtRTPart9Ldnd WhF cheFadLR l@or’(’fléi:{:%paq']i‘eoﬁ]iat%thcp end t hat

cont act s ddecaeent@gt tpath ©f a’dk 1{s packaoei Wigt e anr eld edy sHif@ace, tand a
board connecting part which extends fromthe 25 |ower end of the base

pl at e parite ahflOthiRhrits: oRofihedidl by ol Harkithg'héle @1 edirt bard.
Accor gli ngly, - Lhe el gRt Wpfehhg &l @phiq Rl RLe1RArde 'crfotéf-d' rection
perpendi cul ar to the base plate part is approximately the sane as the

pl at e 30 stehi tknessl ofirele. net al pl ate. Consequently, the height of the

el astic contact part in the direction perpendicular to the base plate part
inthe vicinity of the root portion of the elastic contact 25 12 March

- 2007 part can be mnimzed, so that the arrangenent pitch in this
direction can be reduced. Furthernore, the width of the elastic plate part
can be maxi m zed, so that the cross-sectional area
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5 of the elastic plate part can be increased, thus nmaking2Margo3@i7le to
reduce the connection resistance. Mreover, since the entire |ength of
the elastic plate part and el astic contact part |ocated above the base
plate part that is anchored 10 to the housing undergoes elastic
deformation, the spring |ength can be | engthened, so that the amount of
di spl acenent t he el a&t' c. contact part can be increased. Furthernore,

si nce th@%ﬁ%ﬁﬁ% be | engt hened, the plate thickness of the 15
contact can be increased, so that the connection resistance can be
correspondi ngly I o . _Furthermore, the LGA socket contact of Claim3is
The Tmuonti onlbf ch okl SOGHEY G CArt i BITBE EbARCE PSS part s whi ch ar e
connect egpltadr sCtraCtin catif tler snthat iext end jflecamanstatg are di sposed on
both sid of 1he erﬁd of. the el as%ic Pl ate ‘ a[;t. Accordingly, a
plural ity O3 Cortadts Eif'De’® W arfed® aeSh SnEPTR gF ch®'h the direction of
25 ext ensmhdmiofexdttendd rypaisa Bestapearicntwhitch & eentcont act s are connect ed
to the strip, so that t .cost of materials _used in the manufacture of a
plurali t)?p&rcifﬁrﬁ%tc%sy cgﬁo bet FeButRa. SééeFE}’tatlﬁé‘r r?(fréihe[ 9%GA socket
contact @flz@eaaignrk, isnd hehidivemds on ebnEhatmpirtwber etk @ifpaperd part that

drops continuously toward the root part from the part that.is bent
appr oxi & fOertbgl‘?J%“% 452 VEPRR2560P 2%k d i‘%a%%p‘é:ftguf“f ace of the
bent partrolAdrsiinghye, t BAJAr agber ridn ddrirtdrt heg ebasti ehich

extends from the lower end of the base plate part, and

which is connectable by soldering to a circuit board.
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contact part can act as a spring can be expanded to the npMargto20070n of
the bent part while ensuring a 5 current path wwth a relatively large
cross- sectional area. 27 12 March 2007 What Is Clained Is: 1. ALGA
socket contact conprising a base plate part in which anchoring projections
are fornmed on the side walls, an elastic contact part which extends via a
bent part that is bent approximately 180 fromthe side walls of the base
pl ate part, and which has a contact part on its tip end for contacting the
contact pad of an IC package with a rolled surface, and a board connecting
part which extends fromthe |ower end of the base plate part, and which

i s connect abl € -byTBel d&¥A ngorcded cEPBLREtbRREhr P a2 thar 6ha2007E, 2. The
CGA sockel, sontRcd AG6OEALAGL! Qi ddn e WISKEL RuBubaPet Rl Ll drops
conti nuou y toward oot part fr t he part at i s bent approxi rrately
180 is disposerironirpe mbperpasqrrfidt@toiSthenbeﬁppg@pitlmaz@ly 180°

is disposed on the upper surface of the bent part.
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