LGA SOCKET CONTACT BACKGROUND OF THE INVENTION 5 Field of the Invention

10 The present invention relates to an LGA (land grid array) socket
contact which is used in an LGA socket. Description of the Related Art LGA
.sockets are used to connect circuit boards with I C sockets that have a
plurality of contact 15 pads on the bottom surface. Conventionally, for
exanpl e, the contact shown in Figs. 7 and 8 has been known as a contact
«wsed in such LGA sockets (%ﬁﬁAUS%CE&@feEanPAC§984693)- 20 As is shown in
Fig. 7, this contact 100 has a substantially rectangular base plate part
101, and is forned by stanping and formng a netal plate. Furthernore,
gui de projections 102 e.u d on both ends of the
upper edge 25 103 of tEﬁk xBRBY oFf ?ﬁﬁmg?&g%dging pins 104 that
protrude downward are fornmed on both ends of the | ower edge of the base
pl ate_ part, 101. reover, twp.anchoring projections 105 are fornmed in
posit'onggﬁigi—ggggg%ﬁaﬁéﬁﬁﬁEg%ﬁﬁlspecified 30 distance in the vertical
direction on each of the two side walls of the base plate part 101

Furthernore, an elastic C-shaped engaging part 106 which extends from
bet ween the eh§&gi PHSHiSAst 162 VETHhHOPs Yehe t§F that 2PhikCPart! 329 ol ded

back in tfie g upwargd, di %%Qi]i@ﬂ ko105 Aed (a0 ERe il OWeE c@dgen Ob nt K

socket.
10
Description of the Related Art
LGA sockets are used to connect circuit bocards
with IC sockets that have a plurality of contact
15 rads on the bottom surface. Conventionally, for
example, the contact shown in Figs. 7 and 8 has
been kXnown as a contact used in such LGA sockets
(see U.S. Patent No. 5984693).
20 As is shown in Fig. 7, this contact 100 has a

substantially rectangular base plate part 101, and
is formed by stamping and forming a metal plate.
Furthermore, guide projections 102 that protrude
upward are formed on both ends of the upper 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 the base plate part 101.
Moreover, two anchoring projections 105 are formed
in 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.
Furthermore, an elastic C-shaped engaging part 106

which extends from between the engaging pins 104



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 elastic C shaped engagi ng
part 106 is forned on the tip end of this engaging part 106. The contact
.plate part 107 is separated by a specified distance froman inclined
surface 103a forned between the guide projections 102 on the 10 upper edge
103 of the base plate part 101, and the contact plate part 107 is caused

to contagiyfhes il kned, sym%cec@%p%yr{h@sapﬂ%i&@g W 0k am exkernal

force to the contact plate part 107 in the downward rection. 15 The
contact 1OvshewfineFitg.oy is docomsddatedthiensl deetthee dvat act the

accomodat | ce 1 housj n 0 in Flg 8+ As a result,

t he LGA&%%%ge?H%Egeié%égapﬁggéd.'%hgﬁ%i %ggoﬁgéi el%ﬁ”é% %gjacconwodated
in the coriact accommpdatsmgtépacethikl,pdhe anchenidrg ppwepec i Dnsml05 of
the cpnt act Q0 ar e anchored tg_thg.ho ing ma“is and the contact plate
part 107 ptot Fddes BBward beyorfd 3 H lcugcf)e &5 FAcE e ThBIn&RT hg 110,
while thae @6 emgafd Agepi NSn 104 eproi puder dowmawartdi beyenth § he g wweesurface
of the housing 110. Furtherpore, as is shom_in Fig. 8 the LGA socket 120
is clanp Betwéféheaﬁowéap%kagl@tl%opéﬁdt 36%d clif carPpoar84AY Pn this

clamped dpéei tied QRGAH MFePiNscoh04 rconh agt oMt aatr Pade14% £ or med on
the surface of the circuit board 140, and a contact pad 131 fornmed on the
|Cl%mkaﬁﬁgg@qngﬁgyeﬁﬂaghe guide projections 102 on the

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 Filig. 8. As a result, the
LGA scocket 120 is completed. When the contact 100

20 is accommodated in the contact accommodating space
111, the anchoring projections 105 of the contact
100 are anchored to the housing walls, and the
contact plate part 107 protrudes upward beyvond the
upper surface of the housing 110, while the

25 engaging pins 104 protrude downward beyond the

undersurface of the housing 110.

Furthermocre, as is shown in Fig. 8, the LGA
socket 120 is clamped between an IC package 130 and

30 a cilircuit board 140. In this clamped state, the
engaging pins 104 contact contact pad 141 formed on
the surface of the circult board 140, and a contact

pad 131 formed on the IC package 130 pushes the



contact 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 plate part 107 and the inclined surface 103a, an 5 el ectri cal
.short-circuiting path is forned between the contact plate part 107 and the
engagi ng pins 104, so that the contact pad 131 of the |IC package 130 and
the contact pad 141 of the circuit board 140 are electrically connected to

-each otheron 40 HOMBVEE o idl £ 0e1635eq 0l nSHeNqa (conventi qnal LGA « sogket

contact 100, the engaging pins 104 are caused to contact the contact pad
141 of thmelaterp@intt bd&rld dd40tasy ¢ habhet himcédomedt st@Xdsel3 Ahsui t abl e

for use iy aé’pkie%a&if?”%é g1 e the. engagl ng ping 104, apd gontact pad 141
are connected by soldering. Furfhernore, én"the contact pad 131 forned
on 20 theddtepackagel3I0 £owit atics 1heldontdct ypt Bheepart3407,a1 he cont act

d 131 contacts the cut f th X t 07 that i
For et wiort CERd ot SLCTO0CEE B BibBE BOLH: dinoFg =14 PECAT Tty of

this conttacd tenpoott 25 F08 exanpl o7t hengortacteshawin§ blihs 9 has been
devel oped as an LGA socket contact which solves thesee_LprobI ens. 30 This

contact 200* has§©a 'Subst drft§ aFPy taett RAghl 2F lbase pPat & paPe ZPA9€and is
fornmed by 3@t aRRI Nohand Jr0F LAY Pa dBY@l] b At @ FUE L RRRIDE €p o @ anchori ng

proj ections 202 are formed so that

140 are electrically connected to each other.

10

However, in the case of such a conventional LGA

socket contact 100, the engaging pins 104 are
caused to contact the contact pad 141 of the
clrcuit 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 stamped; accordingly, the

stability of this contact is poor.

25
For example, the contact shown in Fig. 9 has
been developed as an LGA socket contact which
solves these problems.
30 This contact 200 has a substantially

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

two anchoring projections 202 are formed so that



3 these projections are separated by a specified distance in the vertical
direction on each of the two side walls of the base plate part 201

Mor eover,

a cut-out 203 is fornmed between the 5 anchoring projections 202

_of one side wall of the base plate part 201, and an elastic contact part
205 is fornmed via an L-shaped base part 204 which is bent approximately 90
fron1this cut - out 203. This elastic contact part 205 conprises a first 10

-el astic
L-shaped ase p

qggep 5O ﬁ%gtmﬁﬁ$ §§tqué dRVgr dfkgﬂ; gartpggeg of the

secon el as whi ch ext ends

upwar d eﬂlananmﬁ|ﬂﬂtt@ttmmmmddim dpmﬁnteowuﬂmreaghpw@j@ﬁeon 202

fromth

e.u nd of he f el asti.c Iate 06. The direction of
exten3|oﬁ“Rg ﬁ & prates #aig “of 2ol

thRé fl%% CelPds c plate part 206 is

per pendi ¢4 B& otr@ 1 headlcﬁﬁ,ﬁ-tcb@ﬂ ofo3 exkensd ened Yoewpleat etsurface of the

base g

surfa

|l ate part 201 and the direction of extension of. the 20 plate
e @fnff%@réé%nlar@ua&moasat% partt 207 iss dfs¥adel pRAditdtfar to the

direction pfeextienss op,af the

plate sw facgsefi d heobase- l alaa-part 201.

Furthernore, a contact part 208 which contacts a contact pad forned on the
| C packadgd ¥ nds ﬁﬂﬁmeﬁ1W%atﬁ@f@gﬁh@ﬂe®mbﬁﬁfrB@F&j%%?fﬁﬁéq% fornmed on

the tip
208 conta

g{db?&tFQ9 %%Sﬂ%nﬁkééhl Bka%icﬂérEh§%7 LDGe, gontact part

act package w aro surface, t he

contact stlabs| kthy§sigoathn Fartther abite,2 & sobdwrr 8o elsald 5tttra3d*nrrent paddl e
209¥@|C@f%g%g%3§fa%e part 206 which extends upward from

15

20

25

30

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 opposite anchoring
projection 202 from the upper end of the first
elastic plate part 206. The direction of extension
of the plate surface of the first elastic plate
part 206 1s perpendicular to the direction of
extension of the plate surface of the base plate
part 201, and the direction of extension cof the
plate surface of the second elastic plate part 207
is also perpendicular to the direction of extension
of the plate surface of the base plate part 201.
Furthermore, a contact part 208 which contacts a
contact pad formed on the IC package (not shown in
the figures) with a rolled surface is formed on the
tip end of the second elastic plate part 207.

Since the contact part 208 contacts the contact pad
of the IC package with a rolled surface, the
contact stability is good. Furthermore, a solder
ball attachment paddle 209 which extends in a
direction perpendicular to the base plate part 201
via a connecting part 210 i1s disposed on the lower

edge of the base plate part 201. A solder ball



direction perpendicular to the base plate part 201 via a connecting part
210 is disposed on the |lower edge of the base plate part 201. A sol der
ball 4 (not shown in the figures) is disposed on the undersurface of the

_sol der
209 is

bal |l attachnent paddle 209, and the solder ball attachnent paddle

connected by soldering to a contact pad on a 5 circuit board (not

shown in the figures). However, the follow ng probl ens have been

-encount ere { ng glr&l“ﬁT conventd og%gd_l%s?oclkaetdgg MActq 200.¢1Q Specifically,

t he first el astic

ate part he el astic contact part 205 extends

fromthe untd@rendfﬁﬁcan of shaped Daderpdral 204 tvhd chmie theps dddppr oxi mat el y
90 Trom thes base. Pl ke RA{a20le A0 13 Lhey flisctl onadlc exbansi on of the

pl ate surface

astic ate per penai cul ar to the

directi omoinextensilon @fo]tdherphlna;t, etsuraf a::centcafcﬂ hpaldas:en paate part 201.

Accor
201 t

ingly, the height H f back sur f f b late 20 part
TR bayd S 1R it SRR pfatE S pdrtS 2685 0. e hei gt of

the elastic contact part 205 in the directi on perpendi cular to the base

plate part 201 in the vicinity of the root of the elastic contact part
205, is incredSetEVAas a tz%eréﬁj’ijtowllﬁ%a%ﬁg ® PRYCAEER 200 is

arranged e dobine i & gCliion: PP 6ehali dRattha.dRseRlied € cRAEa20l, the
reduct i OnZOO(]; the arrangenent pitch is severely restricted.
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Specifically, the first elastic plate part 206
of the elastic contact part 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
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
part 201 to the edge of the first elastic plate
part 206, i.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, 1is increased. As a
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.

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



30 On the other hand, the wdth of the first elastic plate part 206 m ght

be mnimzed in order to reduce the arrangenent pitch in the direction

per pendi cular to the base plate part 201. If this 5 is done, however, the
.amount of displacenent of the elastic contact part 205 cannot be set at a
| arge amount. The reason for this is that if the wdth of the first
elastic plate part 206 is reduced, the 5 first elastic plate part 206 w |
-undergo plastj d i.on Lp_C ere.e I ter force is
appl | od £ theRedncaat St bl ety A 2 el B 86 B e ror e
if the wedtds ofict ot estt gbasti 20 pl aberrpatt b206s¢§ reduced a tdwe

cross-sectional ar of the first elastic, plate part 6 is.reduced, so
Chat 1 o SBSARBEC on PEeTATNEE 0T nEhadbett T AR TF HAE T RVENTI ON
g\ccor dibngif_ybthhe firesente Jjarwgmt;i (63113 ?\ashtjﬁ&sedod niki glidwteldhe mhagl ens
escribed above. It is an _ object of the present invention to provide an
LGA 2% s%&k‘é‘ﬁtcﬁﬂta&ﬁlﬁhi%&ﬁﬁké’@?? GSS%i‘tBiLi FREREHSZ P LERE S5 ze of the
elastic gutaehaRdldni Ant heasdisr aet 0B ReFPRNGI Chal 1t &t herbase plate part
in the vicinity of the root of this elastic contact part, so that the
arrangemgtT pet dif | HPPRile D5t AI tdee i 6/ et be Pgticé@® ahd ®hich all ows a
| arge anpupt af. digplacameny, of the elastic contact part so that the
connection resistance can be mnimzed. In order to solve the problens
descri bed above, 30 the LGA socket contact of Claim1l conprises a base

10 Furthermore, if the width of the first elastic

~

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

that the connection resistance is increased.

15 SUMMARY OF THE INVENTION

Accordingly, the present invention was devised
in light of the problems described above. It is anmn
object of the present invention to provide an LGA

20 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

25 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.

In order to sclve the problems described above,
30 the LGA sccket contact of Claim 1 comprises a base
plate part in which anchoring projections are
formed on the side walls, an elastic contact part

which extends via a bent part that is bent



plate part in which anchoring projections are forned on the side walls, an

el astic

contact part which extends via a bent part that is bent 6

approximately 180 fromthe side walls of the base plate part, and which
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ntact part on its tip end that contacts the contact pad of an IC
with a rolled surface, and a board connecting part 5 which extends
| oner end of the base plate part, and which is connected by
to a _.circuit d..Furthernore,,t socket ¢ t of Claim
%&R%%élgﬂﬁ%%ypq§ﬁ LF mlg%ﬁ S§degﬁ8#ﬁ%;%?o?&ﬁfgég%hmaforned
on the sipdeatnal bs,rtan aeldasthtcpl at®s par tcawhiele tex @nds o obttishet Lpper end
ase, plate part, and tch has.a slit_ .substanpti-ally.in t center
&%%t#gaéii%Pigéksm@he contaéﬁ Qad‘éé gﬂ fﬁ(%ag?a %th
el astic edilchk parlilwhi chueRberds driama heodppercoene cofinbepedastic pl ate

I"ate part in i chan

part "Wt h" Tespec 0 'the directi

d which has a. contact part.on its ti,p end that contacts the
R OF & 028 B RAge Wi L PBFITe SO Paet M9 PAGE & CHGH

an

Part 2wy chnextrends tomébeed awer senidd ot inhe base plate part,

is connected by soldering to a circuit board. Furthernore,
LGA sockét ToRt&ctPd2T@-aim3 25 is the invention of Claim2, wherein
connecting parts which are connected to contact <carriers that

t he

roma strip are disposed on both sides of the ugp%& end gf t he

p|atquﬁﬁhgrmore, the LGA socket contact o aim
comprises a base plate part in which anchoring
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
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.

Furthermore, the LGA socket contact of Claim 3
is the invention of Claim 2, wherein carrier
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.

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



30 Furthernore, the LGA socket contact of Claim4 is the invention of
Claiml, wherein a taper part that drops continuously toward the root part
from7 the part that is bent approximately 180 is disposed on the upper
_surface of the bent part. BRI EF DESCRI PTION OF THE DRAWNGS 5 Fig. | is a
perspective view of a first enbodiment of the LGA socket contact of the
present invention; Fig. 2 is a plan view showng a state in which 10 the
-LGA socket_ co t -i ' ' eds hBsi:de a cont act
accommdgtthlenggéggcet;sg%eg.l% 1%9; ;aeééggggﬁ@%:ig}w o?ba Islgcond enbodi nment
of the LGA speketd cont &bte ofrpPhe presénce i dbeftionberd RYrt4 is a plan
view show ng a state in which the LGA socket contact shown in Fig. 3 is
accomodat ed i nside a contact acconmobdating space; Fig. 5 is an explanatory
di agram show ng a BRAEF | DEGKIRIP ThEN. GAF sfdliEetDRAMIATESshown in Fig. 20
3is slttached to a strip; Fig. 6 shows a third enbodi nent of the LGA

socket contact of the present invention, with Fig. 6 (A) being a
perspective viraw sSeeniat @anpeirid¢sativen ¥Lem abdve dithe side of the
front 25 surface, and Eig.. 6 (B) being a perspectjve view seen at. an

ol T nat i1 P ROMEabove okt e - Oes OF Fofhes BRcE Shr pheciie DEEs&he

invention;

Fig. 2 is a plan view showing a state in which

10 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;

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

Fig. 5 is an explanatory diagram showing a
state in which the LGA socket contact shown in Fig.

20 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

25 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:

30 Fig. 8 is a sectional view showing a state in
which the LGA socket contact shown in Fig. 7 1is

inserted into a housing;



Fig. 7 is a perspective view of a conventional exanple of an LGA socket
contact; 30 Fig. 8 is a sectional view showing a state in which the LGA
socket contact shown in Fig. 7 is inserted into a housing; 8 Fig. 9 is a
.perspective view of another conventional exanple of an LGA socket contact;
and Fig. 10 is an explanatory di agram showing a state in which the LGA
socket contact shown in Fig. 5 9 is attached to a strip. DESCRI PTI ON OF
-THE PREFERREDZENBCDL VENTS, Eghodinept s of %b@wprc?ﬁeﬁhdﬂi’é‘?t' on will be 10
described belowwth reference to the figures. Fig. IS a perspective

vi ew of @&dnvsntdmbodil nemamplehe L GAnsdokiet soort et C@fnttdnetpr esRAt

i nvention 2 I t n e, LGA socket
cont act shovvanlq'rt;Fl!L6 %ifs gcco §§g§%99{5d§ %%§%gnf§@ ac onnodatlng
space. Hq;aﬁelsnamﬁdsmﬁﬂhaebmkwwobh%Becomi&mbo@Muwm of tHegLGA
sockeg coptact f the %tesent invention. Fig. 4 is a plan view show ng a
state Wht ©h e ¢ &R ket S¢omtRet shown in Fig. 3 is accormodated in a
20 contact accommodating space. Fig. 5 is an explanatory diagram show ng a
state in which the LGA socket contact shomn |n FIO; 3 is attached to a
strip. 25 In Fig 19 : ‘ RRED gPL “red to sinply
as a "contact") 1 of the first enbodlnent has a substantially rectangul ar

base plate part 2, and is formed by stanping and formng
Embodiments of the present 1nvention 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 is a
perspective view of a second embodiment of the LGA
socket contact of the present invention. Fig. 4 1is
a plan view showing a state in which the LGA socket
contact shown in Fig. 3 1is 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 socket contact (hereafter
referred to simply as a “contact”) 1 of the first
embodiment has a substantially rectangular base
plate part 2, and is formed by stamping and 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 are separated



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 | ower part)
are formed on each of the two side walls of the base plate part 2 in
_positions that are separated 9 by a specified gap in the verti cal

direction. Moreover, a cut-out 4 is fornmed in one side wall of the base
plate part 2 between the anchoring projections 3 of the upper part and the

-anchorin roj.ecti Q he | rt.. Funt re,. el astic
cont act % rtQGQE’%tctelngge\% é%ﬁ bgrrft Q%%%t Q% E%IE(%H' résa{ggﬁftla%gfoxi mately 180
fromthi Mt evetr, 4a Thits-e@bastdi c cofvavie paritn Gomas sd de retldl asfic

pl ate part, 7 which i ent_u rd fromthe tip of 10 the bent part 5, and
whi ch extté’n sbaﬁ\ﬁar%,fagﬁd paapﬁggor%egpgseﬂ cyBleataen%gPlrJél%i ch is bent from
the upperrendcafidhe Birst ehastigppkatempartand iththendhbedtion that

separates this second_elastic plate part 8 framthe base $I ate part 2, and
whi ch® 15 PR 2R ifhard %t BRei dAQTHEt PEE T The " T REEFSIPBF/ & ensi on of

the pl at @ syistace &inte%ﬁ‘igfs&&tel@%k%enqi@tei@aré Beand phetdigection of
extension of the plate surface of the base plate part 2 are parallel.

Furt her nottel ch dontlaen tpapp gowtiireht ednt akd €° af2Z@mwohhast pat-fortred on an

| C package (nef, ishown,ish 3 & heohi:alk s) W hgaal | gd ssurfaceiss £ ppmed on
the tip end of the second elastic plate part 8. Since the contact part 9
cont act s rtthet eomtaact paditofchhé s 1o packageawid ht momoltherl sarf ax, the

contpgt 23 Stallld ty,Lg 9000, NRUNINELIONS, + Bn%Q d8LwRAd, ana 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 direction of extension of the
plate surface of the base plate part 2 are parallel.
Furthermore, a contact part 9 which contacts a

20 contact pad formed on an 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 reolled surface, the contact

25 stabllity is good. Furthermore, a solder bkall
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 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

10



attachnment paddl e (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 sol der bal
_(not shown in the figures) is disposed on the undersurface of the sol der
bal | attachnent paddle 10, and the solder ball attachment paddle 10 10 is
connected by soldering to a contact pad on a <circuit board (not shown in

-the figures) t o] C - 0 in K d.2, - 5 the height
H of thelgsen?o%gretggegn%g’?iEtfgs%deel as%?c%gl gehgéﬁagéti ha?ﬂeoéi raecti on

per pendi edlaruida tthearBasewptatbdoparti8 ithsulfdtianteall.y the sane as twce
the thickness of the netal plate that forns the contact 1, since the bent
part 5 is bent 10 approximately 180'. Accordingly, this height His far
smal | er than the teéghicH #Ett he Lashapedshase par Fi204, and frid sk, el astic

pl ate part 206 of the_ contact 200 shown in_Fig.. 10, Consequently, the
size of t4he® cBREAAT 15 0 % nelBi PSR T oR 275" per g’rfidi jgﬂfl:e?rt tD & Pase plate

part 2 can dee Wi 2ed,n sphthati thetardrangeEn@iten dn thi sshdirection
can be reduced. Furthernore, since the height H of the bent part 5 and
first el ®stse Pllattes Partt 72i kSt P BFEEAT bR Lpet pehfi GA®E 86 the base 20

plate pant,2-canfie fadugeds sthe M dhlt Wofa.the 1 fiestipl asticgpate part 7

can be maximzed. In the present enbodinent, the width Wof the first
el astic pltet ecparta@ti & ,subbnast it ¢y beivet sapertasS e B @Eh of the bent

pm%lé' approximately 180°. Accordingly, this height H is

far smaller than the height B 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

15 perpendicular 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
first 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 5.

25

The contact 1 shown in Fig. 1 is accommodated

inside the contact accommodating spaces 20 of a
housing (not shown in the figures) as shown in Fig.
2. The contact accommodating spaces 20 are

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 contacts 1 are

accommodated inside the contact accommodating

11



25 The contact 1 shown in Fig. 1 is acconmpdated inside the contact
accommodat i ng spaces 20 of a housing (not shown in the figures) as shown
in Fig. 2. The contact accommobdating spaces 20 are 30 di sposed in the
.housing in a plurality of rows so as to correspond to the contact pads of
an | C package, and a plurality of contacts 1 are accomvodated inside the
contact accommobdating 11 spaces 20. As a result, the LGA socket is

-conpl et e ip_eW‘SE the, Cog%a%fl]srés%rlet ECEB@DP@AGQ.J&e%h% font act
a ot

accommodati ng spaces 2 e anchoring projections of the contacts 1 are
anchor ed acgup he t% chousiWhgmat hs; damthertnor i, attee secomdnednattact ipl ate

parts 8 qf_ the respective contacts. protrude u rd, hbeyond_i he .upper
surface g—'fhef h%oﬁguagcfﬁg?cacnocfnm?ﬁeatslo der aa(f?sa?}tlag’chﬁgr?t ap%%gf)erslrgl)g on whi ch
sol der balds] are idisposed Proheudss Hlowawas dl beyanda d@hidee dnder stibace of

t he housing. Here, t anchorin rojections 3 are fornmed on the upper and
over S ottt sl §e nd t b kB P actnr s ORdr R CARE the of neti &
contact pardt6 ¢fareaghs contast k £xperdsi§eowdiet ween these ranchoring 15

projections 3; accordingly, the span between the anchoring projections 3
i s |ong, YA Gler dhen darddhdr PR 5F of8dtiane 9 farkh andift 247 tHR%housi ng

wal l's, the £opbacie Paphi19 forrad mn-hhe gddaenrd ofo eachyghiastic contact
part 6 can be positioned with 20 good precision. Furthernore, this LGA
socket i $9h@Atedddhlag are disposed protrude downward beyond

10 the undersurface of the housing. Here, the
anchoring projections 3 are formed on the upper and
lower parts 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 projections 3; accordingly, the span between the
anchoring projections 3 is long, and when the
anchoring projections 2 are anchored to the housing
walls, the contact part 92 formed on the tip end of
each elastlic contact part 6 can be positicned with

20 good precision.

Furthermore, 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 beard.
In this state, when the IC package 1is mounted on
the LGA socket from above, the contact pads
disposed on the IC package contact the contact
parts 2 of the respective contacts 1, and push

30 these contact parts 9 downward, so that the second
elastic plate part 8 and first elastic plate part 7
of each contact 1 undergo elastic deformation. As

a result, the contact pads of the IC package and

12



circuit board by connecting (by soldering) the solder balls disposed on
the solder ball attachnment 25 paddles 10 to contact pads on the circuit

boar d.

In this state, when the I C package is nounted on the LGA socket

.from above, the contact pads disposed on the |IC package contact the

cont act

parts 9 of the respective contacts 1, and push 30 these contact

parts 9 downward, so that the second elastic plate part 8 and first

-el astic
resul t,

{{Lhaé ecgﬁgcatg%agé(g C?Eg%lr}%?cgi%cqmjgrg%fg}@sgir% deformation. As a

e con package an t he contact pads of the

circuit kdardtareakl gctodmméby ecbnhecteed:t ooddctr ot h@hewhehet he first

el astic

at
el astic [%%E%tpgr]’tass E1¢ &b

vwmpiWofthefirﬁ

parts 7.under def or pat ion since th
ggg %%%OaI%%e, tHere is no

et Szgd%%daétﬁi

pl asti c defwotgation Qb dithe @i bt e asfriia pt ake a pat ts pl evenpiar £ases where

alar

di recti

on. “3ABc

ternag force, acts on the contact parts 9 in.a

. downwar d
i Ry Fy Mt hedafsurt © 8€ tdikplad&fehE - o HHES 16 Se1R8ti ¢

contact RArd st Lade B8 rinict £85€G £ Ordel aF ULs tval Ugs thur theskwer e, since the
width Wof the first elastic plate parts 7_can be increased to a |arge 15

val ue, tW2EF8sS- sEePoridl @PESE OFWRRES it staTdlustiréogiate Fatise7 can be
I ncreased,. 89 Whatrhhe - £OpLhagt feshsl ancencan B8 wifeuead.qNext ¢ i gecond
enbodi ment of the LGA socket 20 ‘contact of the present invention will be
descri bedcoprHimed brendére oaRiopn . ofhiki epArae MR thaxt gthe

10

15

20

25

30

elastic contact parts 6 can be increased to a large

value.

Furthermore, since the width W of the first
elastic plate parts 7 can be increased to a large
value, the cross-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
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.
Furthermore, a plurality of anchoring projections
53 (one on the upper part and one on the lower part
in the present embodiment) are formed on each of
the two side walls of the base plate part 52 in
positions that are separated by a specified gap in
the vertical direction. Moreover, an elastic plate
part 54 which has a slit 55 that extends in the
vertical direction in substantially the central
portion with respect to the direction of width

extends from the upper end of the base plate part

13



substantially rectangul ar base plate part 52, and 1is formed by stanping
and formng a netal plate. Furthernore, a plurality of anchoring

proj ections 25 53 (one on the upper part and one on the lower part in the
.present enbodiment) are formed on each of the two side walls of the base
plate part 52 in positions that are separated by a specified gap in the
vertical direction. Mreover, an elastic plate 30 part 54 which has a slit

»55 t hat ends..i_.n vertical_ di i-on Jj i y.the central
portion \%I h rggﬁecébgght hJeE d?%gc%%%g%ﬁ%%?ﬁ%%gﬁggksﬁ% o%ngt he upper end
of the basdkptaheiparl yl3H2. sEmee wa dt thof vheltdd asti ¢had avespart 54 is

substantially the sa as th i dt h.of the_ bas | at e rt 52, and the
front an(ﬁbaa%ﬁ Elfrrftaggg rof2 hglhee] a%f:faéltpl%?g %aar kSEudEP%a%(e)SI e?n%r with the
5 front antk bathk ssiiéapestoé bhe thase pled ecparntam@r whuwh hehrore, an

el astic contact part. 56 extends from suhstanptially_the central_portion
(with® rdSpRRt 889 hRadifr ettt i b TFS wPdt iR of betse u%b@lteen%ar& e el astic

pl ate pargty Sdnednb £a1T7 181 dDa6ANNECELRG: Patt $H0r abe dispesad on both ends
of this upper end. The el astic cont act part 56 conprises a first elastic

pl at e partr BF wiicht 2 Bktiehbs Yupied dCePdmh @ heP@ehit+alr pottFBn (with respect

to the digyectiar of , Wedlth)q 0t oihe YpPere apdaly jofoEhe el a§f>%3%rp|@ﬁ@ part
54, and a second elastic plate part 58 which is bent fromthe upper end of

the firstofel bbei cptatd partab? imatrhe ol r edbidorcathateBeparates this
Sem%@ aé%ﬁh%o@fﬁ& B@?téBGO 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 roclled
surface is formed on the tip end of the second
elastic plate part 58. Since the contact part 59
25 contacts the contact pad of the IC package with a
rolled surface, the contact stability is good.
Furthermore, a solder ball attachment paddle (board
connecting part) 61 which extends via a connecting
part 62 in a direction perpendicular to the base
300 plate part 52 is disposed on the lower edge of the
base plate part 52. A soldexr ball (not shown in
the figures) is disposed on the undersurface of the

solder ball attachment paddle 61, and the solder

14



fromthe elastic plate part 54, and which extends 20 upward at an
inclination. Furthernore, a contact part 59 which contacts a contact pad
formed on an | C package (not shown in the figures) with a rolled surface
-is formed on the tip end of the second elastic plate part 58. Since the
contact part 59 25 contacts the contact pad of the I C package with a

roll ed surface, the contact stability is good. Furthernore, a solder bal

-attachmeny ppddhe (DEREd © GORARAL NG PArd ) Sk nWU £HaEXLLTUIS) Yied & g
connecting part 62 in a direction perpendicular to thé base 30 plate part

52 is di $posedcomtthet| ower edge oflrheiipaseagidat énpdr tsiBEwnA igol der bal |
(not sho [ Ne. gures) is disposed on the undersurface of the solder
bal | attggﬁ%eﬁ%gggﬂ%%g'Gl, and the solder 14 ball attachment paddle 61 is
connected by soldering to a contact pad on a circuit board (not shown in
the figures). .5 I.n this contact , si.nce the elastic .plat art 54

ext en%s upwar & f r%%?hé:OJbe%F%en%%bf Stlﬁjecebgz’ee pY ?S%pla?tpgf,tpeand since the
front angahackssswfacasiofupharel astbm pliate upasdér 54 nat eo €oplhanar with

t he fron%1and b§Ck surfaces_of the base plate 10 part 52, the height of the

elastic P&t BarttB4PPA T the’ did™ et PoR TPer bBRdi CtPAr 3" Eh835aSe pl ate

part 52 ghfr sHelkls éfethaapPLaxitmE epY althe same: asat Re e pkape i gkness of
the netal plate. Accordingly,' the height of the elastic contact part 56

in the 15k e&ficont perpermht uback oSt ase slhatbhgartase piltthe
vicinpty ofrtheor ooty of rthegghagfs cea@Nt@Cistic 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 metal 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 the 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 1is completed. When the contacts 51

15



part 56 can be mnimzed, so that the arrangenent pitch in this direction
can be reduced. Furthernore, the wwdth of the elastic plate part 54 20 can
be maxi m zed. 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 accomodated 25 inside the
contact accommodati ng spaces 20 of a housing (not shown in the figures) as
shown i ngHid. o cborlEaGUUACE 1 ACHAUTRARL NG: BRI AB AL  §i sPOSEd [ the
housing in a plurality of rows so that these contact acco dati ng spaces
correspor@ @B0eto Athe tbert sctchadsirof phe l«:packegey 3amdt athel ural ity of
contacts 51n€5etascc q_,at ednicpl%irdeed tcge cont act afgommgf%isng spaces 20.
As a restlt, " tHé L socket I's “conpl et’ed: e the"dorftact€'5° 45 are
accommodattest i Ahtehes €oBartc ascammdatiang: sSpades 206, ctfthethmachori ng
projections 53 %f. the contacts 51 are anchored to the housing walls, so

that the 'SetRRE 'doht at g%t S part sP 58 10 T hie " 25 Pe &t XR Eortt'itt s 51

protrude uyerdsheypadet her tpRem SWEiace, Oohnlhes Housiang, taed so that the
sol der ball_ attachment paddles 61 on which salder balls are _disposed

downwar d St £id® kfoAF thehmghRderBaftdces of 1t R h¥hdiGly. S 26 9%F t her nor e,

this LCGAROCKSt oy NRYR 08 Aol kewid HP3EG Y. CBRARFA ENG KDY sol dering)
the sold balls disposed on the solder ball attachnent paddles 61 of the

respecti Ve ¢dAc& 5268 tof chhradiousing.

10
Furthermore, this LGA socket is mounted on a
circuit board by connecting (by soldering) the sold
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
rlate parts 57 and elastic plate parts 54 undergo
elastic deformation. As a result, the contact pads
of the IC package and the contact pads of the
circuit board are electrically connected to each

25 other. Since the flexibility of the elastic plate
parts 54 is increased as a result of the formation
of the slits 55 that extend in the vertical
direction in the approximate central portions of
the elastic plate parts 54 with respect to the

30 direction of width, the elastic plate parts 54
easily undergo elastic deformation. Accordingly,
since the elastic plate parts 54, first elastic

plate parts 57 and second elastic plate parts 58

16



15 pads on the circuit board. In this state, when the |C package is

nmounted on the LGA socket from above,
package cont act
.push these contact parts 59 downward,

the contact pads disposed on the IC
the contact parts 59 of the respective contacts 51 and
so that 20 the second el astic plate

parts 58, first elastic plate parts 57 and elastic plate parts 54 undergo
el astic deformation. As a result, the contact pads of the I C package and

-t he cont agt; ppds Qf %Pﬁatgé;{l%’.btoxpé)aﬁﬂearbea§ée(§t rical Ly ,copngeted to each

25 other. Since the

exi ity of t

e elastic plate "parts 54 is increased

as a resuinchbrele for thatd omousfinheadlli tsn&6riglvate erisdridci n the verti cal
direction | pproxinate_central . portions _of . th I Lc plate parts
%efb%ﬂ%ﬁ?%%é ﬁ?% SBDELND %Eﬁgéﬁh?aﬁqbe Ee%i?ﬁF%ed,

54 with respec

di recti e’ el asti

plrate parts 54

easi |y undergbael asi ¢ cadehof tabifordi Apdarakmghyt, oSi nde tdkaeltasti c plate

parts

54, first elastic ate parts,57 and second_el astic plate parts 58
D Wb on St RbEatit BBovie { HEThake BRALE DRFES BoF TEAdbrBA *Eu t he housi ng
al | undersgom etasti€ sgefiargatl kot heasprs 91lkenpt heoan bephangt hened,
that the anpunt of displacenent of the elastic 5 contact parts 56 can be
i ncr eased® FRF PR OR e F e F ficB Otthet S pPIc: ¥ eR et chh & ¢ eRdtiehed, plastic

def or mat itqfy & @RS 9104 £t @ CCHE n@VveRL kT stihes pl at- rEBisGhnesgnel fhe contacts

SO

51 is increased, and if this plate thickness is increased, the connection
10 resi stidhte pdibe EbArEspBAG nigh y inedireacdrurther ot ecid @@nt act 51

shownpi n Rl Qs s3ade can be correspondingly reduced.

15

20

25

30

Furthermore, the contact 51 shown in Fig. 3 1is
connected to a strip 5 in the state shown in Fig. 5
when initially manufactured. Specifically, the
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 8, and adjacent carrier connecting parts 60
of adjacent contacts 51 are connected to each
contact carrier C. On the other hand, in the case
of the contact 200 shown in Fig. 9, each contact
200 is connected to a strip $§ in the state shown in
Fig. 10. Specially, the upper end of fthe base
plate part 201 of each contact 200 is connected to
one contact carrier C extending from the strip S.
Accordingly, in the case of the contact 51 shown in
Fig. 3, a plurality of contacts 51 are disposed at
a smaller pitch in the direction of extension cof
the strip 8 than in the case of the contact 200
shown in Fig. 9, so that the cost of materials can
be reduced when a plurality of contacts 51 are

manufactured.
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connected to a strip Sin the state shown in Fig. 5 when initially

manuf actured. Specifically, the 15 respective carrier connecting parts 60
on both ends of each contact 51 are respectively connected to two

.adj acent contact carriers C extending fromthe 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. F%r aCtth%OQOh%:aCé){m ed, fQna S{rERgS iH fhe state

shown in Fig. peCI a%fy, e upper en of the base pI ate part 201 of
each conteaﬂe‘tiom\@)dfstednnerm edet @ 25l ome convactt capwisero £ extdrmé hg from

the strip cC in_th a f. the contact 51 shown in_ Fig. 3,
a plural i CSCO ﬁcon{gégg Sip%ngd?%(gosetha © glosunshﬂlgr Eipsl t%ﬂown the
directi orF:ocf; ext.ensian tafe hheoertmmﬁaSetdlaﬂtlartd,hetheseaDéstthe: contact 200

30 shpwn in t he cost of mat s can be reduc d.when a
oL urant ©yF OF Ealin ke 8281 50 0 Hlrof aCeuh o LB For £ RGATDR RO SRS bt act 51
shown in dig. rdv SaréC(leﬁT&)détdedth Ngioda ©i phur adniy @fvé’@WépOfwil@Ht act
accommodat.i ng spaces 20 in the housing as.shown in Fig. 4. In the
acconmodat®® §CR'R CEnE BT RLerS 5Ccéﬁta§c]f1%£rt%015’686ftltrh% Bédtatts 51

accommodaged bF ONe oW B 8tlocnt ed b RRShkivs thata.pverha-shth the
contact carriers C (carrier connectlgg]rparts 60) of the cont acts 51

accommodat @ - i n e adfddent ¥V r 6l e Ac Edradi aghy a2 GhenStthea €entacts 51 are 10
amx@ﬁnm%@goh%&JgtE@mfﬁtt%%x@HB@gé@ga%%%ﬁﬁo%%t1ng spaces 20,

this accommodation is accomplished as follows:
specifically, after the plurality of contacts 51 of
one row have been inserted into the contact
accommodating spaces 20, the contact carriers C of
15 the respective contacts 51 are cut; then, the
plurality of contacts 51 of the adjacent row are
inserted into the contact accommecdating 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.
1 are accommodated inside a plurality of rows of
contact accommedating spaces 20 in the housing as
shown in Fig. 2. In the accommodated state, the
25 elastic contact parts 6 of the contacts 1
accommodated in one row are not located in
positions that overlap with the contact carriers C
of the contacts 1 accommodated in an adiacent row.
Accordingly, when the contacts 1 are accommodated
30 in the contact accommodating spaces 20, this
accommodation 1s accomplished as follows:
specifically, the contact carriers C of the

respective contacts 1 are cut after both the

18



this accommpdation is acconplished as follows: specifically, after the
plurality of contacts 51 of one row have been inserted into the contact
accomodat i ng spaces 20, the contact carriers C of 15 the respective
.contacts 51 are cut; then, the plurality of contacts 51 of the adjacent
row are inserted into the contact accommodati ng spaces 20, and the
contact carriers C of the respective contacts 51 are cut. 20 On the other

hand,  the, coptagts, Toshoun { Ackid- & sais aceanmodaed jaside a plurality

of rows of contact accommbdating spaces 20 1 n the housing as shown in
Fig. 2. Imiuhelddcomrbdataedt statse,lthd el astiiacenit avtwphetve 6 of the

contacts C d. ne.r ow n | ocat i posi tion hat
overl ap v]\?l]ét%gt %gl@(;reg%?%?t lcrgt%gi grhse ché?cat{%{e (a:l%n ang gd talcrggnﬁt?cﬁa‘?%% in an
adj acent 2ow. 2AAccordingly, whare thelteoviacts vk at e dccarvbddtedi 30 in the

contact acco dat.ing spaces 20, this co dation is conpl i shed as
fol | ows: nasrb‘ggi?’f’i c%?gyf"ct%cém@S%taatdoﬁaror' ngggcocanﬁgtsre pég%“\’fé contact's
1 are cutimaffrek .bat hihhe HS8 pburdd ¢ty a@fc €enbacisid gofs e« sow @and t he

plurality of contacts 1 of the adjacent row have been inserted into the
contact &EONAEd&T AGPEFacE’e 2@ DR cEAH hhky TR £819 owing nerit is

obt ai ned:; ScHamRYat L Ba accommRdal b QR aQft § N8 1CYU 86hS 11 shown dnikig. 1 in
t he contact accommobdati ng spaces 20 can be acconplished nore easily than
t he the contact accommodating spaces .
10
Next, a third embodiment of the LGA socket
contact of the present invention will be described
with reference to Fig. 6. Fig. & 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) 1is a perspective 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. 1; however, this contact 71
differs from the contact 1 in that a taper part 75a
25 which drops continuously toward the root pertion
75d from the portion 75¢ 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 from the portion 75c that is bent

approximately 180° is formed on the upper surface
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accomodati on of the 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 shows a third enbodinent of the LGA socket contact of the
present 15 invention; Fig. 6 (A) is a perspective view seen at an
inclination fromabove on the side of the front surface, and Fig. 6 (B) is

-a perspe V. e cl tig r side of the
back sur e{fce@h %Vgéﬁg raé ?Ee o %lggt nd%f 8{Phapk? g%ge?wggdi ment has the
sanme basicerst aodt Lpraeras7t6he cont act 1 shown in Fig. 1; however, this
contact 71 differs fromthe contact 1 in that a taper part 75a 25 which
drops continuously toward the root portion 75d fromthe portion 75c that

i s bent approxgipned £EY cali80yj s thos nednam dhe7uppesssarface of the bent part

75 on_the side of the base plate part 72 and_ in that a per rt 75b
whi ch® ri SEPebARtHwLLYY & ﬁ)gFBMr thePdtfe RaAt %fpﬁﬁé:ffg aé'ristic pl ate

part 77 firOnEbheRPrbi;on thept Ryt dsabedrmanpr aximatelly 38@ties. formed on
t he upper_ surface 19 of the %ent part 75 on the side of the elastic
cont act ﬁ’aﬁthsmgplé%rf|acé?19ratlﬁet)z§oﬁtfacatn920r¥aasn§ BIrUbIE&HART | y

gf;ﬁngrﬁ bage Pl Ahe P L dRcrdr khid OFBd Lygst dpiNg and fwemng a

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 lowexr anchoring projections 73. Furthermore,

the elastic contact part 76 extends from this cut-
15 out 74 wvia 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 1is
bent from the upper end of the first elastic plate
part 77 in the direction that separates this
elastic plate part 78 from the base plate part 72,
25 and which extends 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 plate surface of the base plate
part 72 are parallel,
30
Furthermore, as was described above, a taper
part 75a which drops continuocusly toward the root

portion 75d from the portion 75¢ that 1s bent

20



Furthernore, a plurality of anchoring projections 73 are formed on each of
the two side walls of the 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
bet ween the upper and | ower anchoring projections 73. Furthernore, the
el astic contact part 76 extends fromthis cut 15 out 74 via the bent part

-75 that is bent . approxi ly.180Q. This elastic contact part_ 76 has a
(st oloRAT XA B° par (05 whFch 5" Bane tiphird TTBREL HE 2626 ond of
t he bent gparthébbeamnd whixcth 2%t endsthepwardle arfd Bhsebade epastie pl ate

part 78 which i bent, from the uppe of the first elastic plate part
77 in thé:’ad]fgeé?i’ona?ﬁata SepBFat égeplf[:li ?rkcej? 8P ¢ 5EESFart 78 from the base

pl ate pardorn/2inuzbi@ang Wiwhraxtengdssupwardaatl anfi aeld ngi ker. The
direction of extension of the plate surface of the first elastic plate
part 77 &P thé diReefifoPdFE dxt eni Gh of et RS Tt @t 6983 @Ee PG the base

plate pard F20a ecpar@ldetio30 FEt BaLOres 8% Mas.9e5cs khad abpye, a
taper part 75a which drops continuously toward the root portion 75d from

t he portildh075¢st Hatrmedbent RBeapiposicnstet §at8 ¢ tbrenddenti t he upper
Furkece lskhRhen B J50mn dneciion oL SRl eppis g2, and o

As a result of the formation of this taper part 75a

10 which drops continuously toward the root portion
75d from the portion 75c¢ that is bent approximately
180° on the upper surface of the bent part 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 approximately
180° as shown in Fig. 6 (B). Furthermore, as a
result of the formation of the taper part 75b which

20 rises continuocusly toward the side wall of the
first elastic plate part 77 of the elastic contact
part 76 from the 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
rplate part 77 from the portion 75¢ 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 figures) with a rolled surface is formed on the
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5 elastic plate part 77 of the elastic contact part 76 fromthe portion
75c that is bent approximately 180 is formed on the upper surface of the
bent part 75 on the side of the elastic contact part 76. As a result of
.the formation of this taper part 75a 10 which drops continuously toward the
root portion 75d fromthe portion 75c that is bent approximately 180 on

t he upper surface of the bent part 75 on the side of the base plate part

-72, the PN h ert] i i e t 7% he 15
si de of \tlﬂlhg[5 bgég %t gh\éargtégghggc%g%letg@ %taftnr]euo%g?tt pfébm Véltq{(;c toward
t he root tpmtconta?c5bl praom t he p@mt@nt&')cthhathrstbertt ropr oXi netely 180

as shown _i Fi B Eur t her nor result, of the fo matlon of the
t aper par td17%%gwrﬁgc%1 éﬂ) &4 saesr(?(r){ﬁtef%u%lrafa?&ivartoh?hgo et of the
first el addiipliatye parigodof therebastdc ﬁOIa;toa]Qderp@I‘aIl]YG from t he

port| n 75c that is bent proxi matel y 180 on the upp e of the
bent pat""tt 7%Cgﬁ‘eclhte Eiaﬂiéﬂo%) tR& f s PR EDRELLY p%??t% §§ “’?’n’e i dth (in

the vertisGat e ukecti Nk Qfothechenty pantc 781004 hg giide-of ithe el astic
contact part 76 1increases continuously toward the first elastic plate

part 77 rof® eRe igott Aén tBctBRatP d Sebénte t approkt natellys 186 srapsed

Further my:e, t ReCAYREL I%Q{g{ 78f""h£1?8 B%rk.tél%iaacecﬁﬁtr%ﬁ”f@ad fjormed on an
| C package (not shown in figures) wth a rolled surface is formed on

the 21 tigpeddrofbahk é@@btwdsbloamlenpltdt@ patu7g@s ) Siifcedisposed
10 on the undersurface of the solder ball attachment

raddle 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 ©of the bent
part 75 and first 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 contact 71, since

20 the bent part 75 is bent approximately 180° in the
same manner as in 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 part 206 of the contact 200 shown in

25 Fig. 9. Consequently, the size of the contact 71
in the direction perpendicular to the base plate
part 72 can be minimized, so that the arrangement
pitch in this direction can be reduced.
Furthermocre, since the height H of the bent part 75

30 and first elastic plate part 77 in the direction
perpendicular to the base plate part 72 can be
reduced, the width W of the first elastic plate

part 77 can be maximized. Accordingly, the cross-
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the contact part 79 contacts the contact pad of the |1C package with a

roll ed surface, the contact stability is good. Mdreover, a solder ball 5
attachnment paddl e (board connecting part) 80 which extends via a
connecting part 81 in a direction perpendicular to the base plate part 72
is disposed on the |ower edge of the base plate part 72. A sol der bal
(not shown in the figures) is disposed 10 on the undersurface of the sol der

“bal | att 3 g%PgﬁadQ£8a8Qaf apf ot h‘%.isQLtideerl bakl atiachgen, padgle 80 is

connecte ering to a contact pad on a circuit board (not shown in
the figurces).bé5inrtheseeht asb Thath&hvei ghtind ©fiehe deht stgarede 75 and
first elasticbg!ate art, 77 in the direction perpendicular to the base

pl at e paF@J?Z |§‘§% %?gﬁtially the sane as twice the thickness of the

metal plate that fornms the contact 71, since 20 the bent part 75 is bent
approximately 1800 in the sane manper as, in.the contact 1 shown. in Fig. 1.
Accordingly, CHiTSheFgRE H i §19° s ﬁeﬁl?ﬁgn&%@ t @gﬁﬁraﬂﬁa%he

L- shaped diasecpardn 204 rarnchd i bstnt ep astti 7 Pl ahe grast s2Q6 ob £t hdveont act 200
shown in_ 25 Fig. 9. Consequently, the size of the contact_71 in the

di rect i of 3 pBrditcll B ftlo { he H5£56° pP&Se CPRIA OB EH Yoel FPR M Zed, so

that the & rgpgemBM r aPithtd EBotthiso dicrient i ppacan- b reducgdr ¢ iRkimit her nore,
since the height Hof the bent part 75 30 and first elastic plate part 77
in the diTecttbat pespbrditubap ntax ihe tsaky plBd°e pare F2ThAnbd N reduced,

A ngjrzw'é at gqlhﬁeghtetmger fLish @l astbalatep ALt 767 Ca0 Be draxbmazed
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 wvertical
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 75c 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 present invention have been
25 described above. However, the present invention is
not limited to these embodiments; wvarious

alterations and modifications are possible.

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 between the upper and

lower anchoring projections 3. However, it would

also be possible for this elastic contact part 6 to
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22 sectional area of the first elastic plate part 77 can be increased, so
that the connection resistance can be reduced. 5 Furthernore, since the
width (in the vertical direction) of the bent part 75 on the side of the
base plate part 72 decreases continuously fromWa to W toward the root
portion 75d fromthe portion 75c that is bent approximtely 180, the
region in 10 which the elastic contact part 76 can act as a spring is
-expanded to the raqot rtion 75d of, the . bent part conpgy e o the

cont act fxgth% i'n Fi gge fe%aﬁ)\ﬂﬁ?e,@ &mes RS vﬁ%?ﬁ (1T %hgff/erti cal
directi onheofokbBe henttpardard an Hdewsiede Ohet hepdSrelaasd | toe@t act part
76 increases continuously toward the first el stic,gl at e ‘%)art 77_fromthe

portion PEERARE D% BERD Sppt BRi%mat el Y LN U Ehéd O TPHES- fect FondH area of
the bent sgpartrd3 tiefh8resi derof Hdeeehasti € e@H @t tpydrbecan be 20

i ncreased conpared to the contact 1 shown in Fig. 1 so that a current
path Wi t I¢ %t P BASL iWeky SPilyed BraSs-BaEL onaf T&Mtat B&n el en¥dried.

Enbodi ments of ot e, PLepantt d nyanti op Bave,been LocHesard ded above.
However, the present inventionis not limted to these enbodi nents;

vari ous @unedaritdmsnand reodé f foations drte pBssil eabFerl wkadpl e, in the
cont act S i,n, Fi 1, t.he. ti tact it & gxtends via a
bent pargrl%@%%%r% Cltjg%cuttkﬁJ%gorege%g%gt%V\ecg%ﬁ?%e&ﬁp g?tand 8I E)twer anchori ng
proj ect i diseB. bldiweven, tilte womleck r aksd Heopessidytehparintdi s el astic contact

partl t%rojections 3.

Furthermore, in the contact 51 shown in Fig. 3,
it is not absoclutely necessary 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 via a bent part that is bent
approximately 180° from the side walls of the base
plate part, and which has a contact part on its tip
end that contacts the contact 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 contact 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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23 extend via the bent part 5 fromthe side wall of the base plate part 2
bet ween the upper and | ower anchoring projections 3, without formng a
cut-out 4. Furthernore, if the elastic contact part 6 5 extends via such a
bent part 5 fromthe side wall of the base plate part 2 on which anchoring
projections 3 are fornmed, it is not absolutely necessary that this elastic
cont act part 6 extend from between the upper and | ower anchoring 10

“proj ecti thatlpe%gg{re%%ﬁpehhe 508“@1‘3%] %_hq,y\gll B@aFllgn i s not

absol ut e n cessary e width of astr o te part 54 be the
sanme as tdhe:wdurmnwpeﬁ:ptdmdbasréam ate pare EzseAspicvas;edasentbemrabove t he
LGA sock%t cont act. of d % m 1_of, the present agjpjlfl C%tl Qnpri,ses a base

pl at e part i A Raien? anéhorl ng p“rao]i Wi s BY 8 Br med on" t e stl”%% wal | s,

an el ast iax xontaeie par b i odh chnexilends ddi e athent . paMbo tdat eirs behe
appro |rrat]é{:%/h180 fromt e wall s of the plate part,. and which

has a’ corit p&rit ohe; gat?plceri?oo‘tﬁétc%o‘n?a&scetlne CoMt ARt LSt an I C

package 2% dM thea 406 had 3 f acepoadeadoar d rcamectkiings pact  whi ch
extends fromthe |lower end of the base plate art, and which is connected

by sol deGHyt 86 ta P&F Fcfia™ bBS&r &n%éérscﬁcngl y FHegh &gt € of SHHEC S el asti ¢

contact pard {Adide dir qald o1 perPLRdiGH Ak <80 Jor £ he hasgepl ate part in
the vicinity of the root portion of the elastic contact part is

subst ant il@l ¢ yeplse dang &N nEed thethhivikilesg gfelatively large

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 prlate
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 IC package with a rolled surface,
and a bocard connecting part which extends from the

25 lower end of the base plate part, and which 1is
connected by soldering to a circuit board.
Accordingly, the height of the elastic plate part
in the direction perpendicular to the base plate
part is approximately the same as the plate

30 thickness of the metal plate. Conseguently, the

| height of the elastic contact part in the direction
perpendicular to the base plate part in the

vicinity of the root portion of the elastic contact
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the metal plate that forns the contact. Thus, this 24 height can be
reduced, so that the height in the direction perpendicular to the base
plate part can be mnimzed, thus making it possible to reduce the
.arrangenment pitch in this direction. Mdreover, the 5 width of the elastic
contact part can be maxi mzed, and the anount of displacenent of the

el astic contact part can be increased. Furthernore, since the wdth of

"the el asgacﬁEOBta%Cgb@aﬁtinﬁ%'i €4 | ngLeased, @B%UVJPPén ffle Wi th a
rel ativelfy Targe 10 cross-sectiordal” area can be ensured, so that the
connecti on reki Stanckei eariibee cédugedcakuttdermonesedihe LGA socket cont act

of Claim C rises a_ _hase plate re.in iich anchoring 15 projections
are for ngéni)fnggﬁgloslf e g swgg%th e$gst i€ p%?gqpla?tpiﬁtc B)%trgtnds fromthe
upper endamwfbthendyosgipleal £ partthaod twWd chrbas as skitti orsabstangsal ly in
the center_of this elastic plate art with respect toﬁ%ﬁe direction of

wi dth? aR 20FRBRastli &S Edft &t 2 p&r tPAvhF c i agkt RRds FT bRFEHE uppétS end of the

el astic platenparity 90d W TE RaS P 4G aeh ePAdnRBcittiSohi p end t hat
contacts the contact pad of an I C package with a rolled surface and a

board cofifeti PhgsEt t WM @XE&dsS F PO t Hee25 1 ohee JrRP 6 IRf base pl at e

part, QnQH%“Qﬁéé%i@ogm%%@dp@&§oéﬂéﬂéibBQﬁ%Cééﬁ@éc@oﬁé%t .
Accordingly, the height of the elastic plate part in the direction
per pendi dit @eted tdHeoHeselpt abe s papl aits appirdxitme &l yi & hensiferad t he

plat£, 30 LN £kRESS, OF s Hhe [BhAl: QU@L ee 1 PISEARIU Y vl on, the

spring length can be lengthened, so that the amount
of displacement of the elastic contact part can be
increased. Furthermore, since the spring length
can be lengthened, the plate thickness of the

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 the 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 approximately 180° is
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hei ght of the elastic contact part in the direction perpendicular to the
base plate part in the vicinity of the root portion of the elastic contact
25 part can be mnimzed, so that the arrangenent pitch in this direction
.can be reduced. Furthernore, the wwdth of the elastic plate part can be
maxi m zed, so that the cross-sectional area 5 of the elastic plate part can
be increased, thus making it possible to reduce the connection

-resi stance. ve i.nc ent.i | e £t I j.c plate part
and el ast%ﬁcslgg(;%%%cté%aﬁl% ﬁloégfgé:d a%%ggcté;gégageheplgtgxeletpgprsa%kt%riat IS

anchor ed 2AHx ¢ odtilmey hpusitig undgrigoesiel agti chdefor matie@iithe spring

| ength can be I%ngihe ed, so_that the anmount (ﬁagiggl%g§n§ntég Ege

el astic COHtERFTpRaL tafafe 2Ffcrastd S PRt FeFiRdt e° Ssitice FRE SpiTng
length eate beobangibenedn tbe plrad evthicckness ofhibhe Ensontacs ean be

i ncreased, so that the caonnection _resistance can be correspondi ngly

| over 2d. U ¥ RBENGI 2T Dt e 1Al s FAdet Fe et 18 9§ afF i S Ts the invention
of O ai mg-wheneiin gaklzi er 20 connecting parts which are connected to
contact carriers that extend froma strip are disposed on both sides of

t he 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 the strip,
so that the <cost of materials used in the manufacture of a plurality of
contacts can be reduced.
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30 Furthernore, the LGA socket contact of Claim4 is the invention of
Claiml, wherein a taper part that drops continuously toward the root part
from the part that is bent approximtely 180 is 26 di sposed on the upper
-surface of the bent part. Accordingly, the region in which the elastic
contact part can act as a spring can be expanded to the root portion of
the bent part while ensuring a 5 current path wwth a relatively large
“Ccross- segidonaly aref; 2 Wat Is ained Is: 1. A LGA socket contact
conprising a base piate part in which anchoring projections are 5 forned
on the side walls, an elastic contact part which extends via a bent part

that is bent 1aperxiLr@£e%¥Cq(8e0tf&gmttg'ugtsicgjgnly\%%gq_trﬁ;a the hase plate

part, and whi¢ch has a contact parf on 1ts ti t contacts the
contact pddaoé ardiC packdgechOamdihoaimgd | pdosigdttensangdra board
conne tiﬁg%ggrt mhiggeextends fr néth%llo [ ndcofo%g%ibgseagh?te part,
and iC ggnﬁg%t bﬁ“%%?dgfﬂn fo% TIréUittpodrd:®15 Z7 A LGA socket
contact eWpthsiengt @anbaseri pl at & qrart plar mwhtak tanchobienge proj ecti ons are
formed on the side walls, an elastic plate part which extends fromthe
upper endRRT PKe eyl at®0” pAre™ ahbiewsilche hig la 31 PE bt BAtS %l 1y in
the 20 cigteOlpdit s alrastwBipAatiapad ¥bhh JESppetkt cont hediteption of
wi dth, an elastic contact part

end that contacts the contact pad of an IC package

10 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.

15 2. A LGA socket contact comprising a base
plate part in which anchoring 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

20 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

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

circult board.
30 3. The LGA socket contact accoxrding to Claim 2,

whereln carrier connecting parts which are

connected to contact carriers that extend from a
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whi ch extends fromthe 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 25 with a rolled surface, and a board connecting part which
-extends fromthe |lower end of the base plate part, and which is connected
by soldering to a circuit board. 30 3. The LGA socket contact according to
Claim2, wherein carrier connecting parts which are connected to contact
rearriers Jiial extenda { Lok 880! i prl @ U 8p0sad oRCDotl, skdes, of the
upper end of the el astic plate part. 4. The LGA socket ‘contact according
to dai meE, thewsdrat hig trapetepararthat drops continuously toward the
root part fromthe part that is bent approximtely 180 is disposed on the
upper surface of the bent part. 10 29

4. The LGA socket contact according to Claim 1,

5 wherein a taper part that drops continuously toward
the root part from the part that is bent

approximately 180° is disposed on the upper surface

of the bent part.

10
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