| C SOCKET ASSEMBLY BACKGROUND OF THE | NVENTION Field of the Invention 5
The present invention relates to an | C socket of the type that dissipates
heat generated by an | C package with a heat sink. Mre particularly, the
present invention relates to an I C socket assenbly, in which a heat sink
is nounted by being pressed against an | C package within an | C socket. 10
Description of the Related Art There is known a conventional |C socket
assenbly as disclosed in Japanese Unexam ned Patent Publication No.
2001- 24370 (Figures 1 and 2).IThsSCKETrsnsgEMBBBSEnbly conprises a heat
sink, which is mounted atop an | C package, which is nounted 15 on a socket
housi ng. A linear nounting/renoving/ pressing nenber is rotatably attached
to the 1 C socket. The heat sink is pressed against and fixed to the IC
package by the linear nmBaOKGROTNE ©F THNQ@QNVENTIOREr conventional |IC
socket assenbly 20 as disclosed in Japanese Unexam ned Patent Publication
No. 2003-7942 (Figure 3). f@hiésdl&r seeketnassendhy conprises a socket
housi ng that houses a great nunber of electrical contacts therein, a heat
si nk § hat abut $hehereppet iswichademOteantts PRekage soMidhokEStH®URLERA on the
socket housing, and a fixing nmenber for 25 fixing the heat sink to the
socket haehsitngisJieaféxhagtriimerat SOBRds €6 KRR wst Rl BERPGand a
heat sink fixing base. The

More particularly, the present invention relates to an IC socket

assembly, in which a heat sink is mounted by being pressed
against an IC package within an IC socket.

10 : Description of the Related Art

There is known a conventional IC socket assembly .as
disclosed in Japanese Unexamined Patent Publication No.
2001-24370 (Figures 1 and2). This IC socket assembly comprises
a ﬁeat sink, which is mounted atop an IC package, which is mounted

15 on a socket housing. A linear mounting/removing/pressing

member is rotatably attached to the IC socket. The heat sink

| is pressed against and fixed to the IC package by the linear
member.

There is known another conventional IC socket assembly

20 as disclosed in Japanese Unexamined Patent Publication No.
2003-7942 (Figure 3). This IC socket assembly comprises a
socket housing that houses a great number of electrical contacts
therein, a heat sink that abuts the upper surface of an IC package
which is mounted on the socket housing, and a fixing member for

25 fixing the heat sink to the sockef housing. The fixing member

comprisess a heat sink support and a heat sink fixing base. The



fixing menber presses the heat sink against the | C package from one side
of a printed circuit board, on which the socket housing is nounted.
Thereby, the beat sink is caused to be in close contact with the IC
package to fix the heat sink. The |IC socket assenblies disclosed in the
af orenenti oned- Japanese Unexam ned Pat ent Publications nount the heat

sinks onto thefix@ngofdler psdsddiat re.,urged toward the | C packages
only on one side of the priIrnlt ed ci rlclz%lntgxg%alrn s.ag?hn%tbgﬁe HoRdskeyaharm C
socket assemnbl ioee, sideeokeagsi Ml L B4R rs.far fixing the heat
sinks are applied to the%ﬁgulsi ngs, Vi %%ﬁ%rq’ggg%c lé:é‘e@.le fﬂgkﬁgihé’“émg

possibility thas nbeseedoadsermy,! el gem the, Si t her.eby causi ng
m smat ches between the flat nessﬁ circuit boar(}p%ur?tglgﬁsdsu? fbeﬁecelé1 5?0??&

bottons of th&ohbarst ngistlantiet be ﬁé@ié@@S%ooffi;{hgh%rglgg@%iq{]kr cuit boards.
That is, there is a possibility that coplanarity between the bottom

surfaces of the housihegsC amdkehaspemnbl eds ciisedbbeboR] Hhe LRAYLHNLE RSy
secured. As a result, the reliability of the electrical connections”

‘between the bofdRARSSE Pacssnbied e teht BibgscAtaicheUinbuROar: HRURL L 19
~surfaces) and the printed circuit boards is deteriorated. SUMWARY GfSTHE

- I'NVENTI ON' Enbddl 'ﬁ‘i% IGrsqskessmo thatehheprreasrdigbnodevelcapat pacNiqy Of

t he above poi r&r?%. Enbodi ments of the present invention seek to provide an
I C socket - assenbly Fhat*ef$¢l idfelthe qiicdednaripiawt dfoardsousizng exan if a

ngf’ ds Imr;llj n![ IS N gggg‘%‘?gjé%ﬁ%ﬁ%.' ’soE:pgir: egg/ semsbelcilgsi,n%h(c:eo R!oggg ' tia>t{ey rt?gd ai))f itLZUi t
members for fixing the heat sinks are applied to the housings,
via the IC packages, There is a possibility that these loads
will deform the housings, thereby causing mismatches between

- the flatness circuit board mounting surfaces at the bottoms of
the housings and the flatness of the printed circuit boards.
That is, there is a possibility that coplanarity between the
bottom surfaces of the housings and the printed circuit boards
could not be secured. As a result, the reliability of the
electrical connections between the bottom surfaces of the
housings (circuit board mounting surfaces) and the printed

circuit boards is deteriorated.

SUMMARY OF THE INVENTION

Embodlments of present invention has been developed in view

. of the above points. Em.bo_d:i_ments of the present invention seek to

provide an IC socket assembly that effectively reduces warping
of a housing even if a heat sink is mounted thereon, thereby

Securing coplanarity of a circuit board mounting surface, at



2 the bottomof the housing, with a circuit board. One aspect of the
present invention provides an |IC socket assenbly, conprising: a plurality
of electrical contacts; an insulative socket housing for housing the
plurality of electrical - contacts; a heat sink for dissipating heat
generated by an | C package, which is nmounted on an 1C package nounti ng
surface of the socket housing; and fixing nmenber for fixing the heat sink
to the soc brbtekngf Wreheusinbe it ng oTewhet BOFRII ses: a frame, which

is mounted on ao%_g rﬁg suyrface of a circuit board on which the socket
housing is mounted thetTTamB haVenPIfoaRET NP EagsohhPERVESGSendn dnwarkitly
t hrough apet3ssmddyof tbmprdisiagi t Hoapira iRGCK opl aleec M LH ic%n@?&’ﬁé-ed an
a second supfage 9{7 t he }g:i rcuit board opposite the first surface, having
engagi ng arne, Whi ch A7 9thsRrHdadt HegudhPusiart tibes iural hey cpEcsiliectoaral
and engage tdm¢atranme) h@apasiniOffol ORHNGaLeABhe M HER: - ALE 59806 -atcP tehe
engagi ng arwrﬂsl;chand a pair of levers, which are pivotally nounte o the '

| oadi ng beans, f o JIYPHGt RB KeatlCsiRACkagenacynt ey soeifEtcehoufsi tige  whekeai n
a pair of thesioad agi beam@angtlbe, ksyvek: tifgut uhassenpl y and has
engagi ng neans_ for maintai r?i@ng the | gger“%%ﬁnﬁ%affé%tﬁdgﬂana ° g%é‘%/t F%%%?t A
confi gurat i SHSHRY/ bBPFIPt ebbvhéEieing axpuibes uppaptisesor td ofisaed, t haibRVarks
caxially suppofited hén | £Vef Sy ceentri nper. _That is,. the | evers may
be axially supported 3; lzsoﬂ ?Sh‘g[?af%egge%i p é:rggmeécéae%cpo n t%%lcg&i%ﬂe sTPGEL
portions pP‘é‘é‘gmgagéF ndioupfed hdde sframeacbenpanyimogntioicat iegs ofvhibr |8MRELS.

downwardly through apertures of the circuit board; a back plate, which
is mounted on a second surface of the circuit board opposite the Ffirst
surface, having engaging arms, which are inserted through apertures of
the Circuit board and engage the frame; a pair of loading beams, which
ar@ engaged with the engaging arms; and a pair of levers, which are
pivotally mounted to the loading beams, for urging the heat sink
toward the socket housing, wherein a pair of the loading beam and the
lever constitutes a subassembly and has engaging means for maintaining
the lever in initial and final positions.

A configuration may be adopted wherein axial support
portions of the levers axially support the levers in an

€ccentric manner. That is, the levers may be axially supported



A configuration may be adopted wherein the pair of levers are joined via a
| ink portion. The heat sink fixing nenber of the |IC socket assenbly
according to the present invention may conprise: the frane, which is
mounted on the first surface of the <circuit board, on which the socket
housing i s mounted; the back plate, which is nounted on the second surface
of the circuit boamat bt S8 1 d dl rface,. having the engaging arns,
which are inserted througEl aJEperturesG[g(SjefS ?ﬁ‘e: © ANEdi FURRAHIP eXiel @rRgpyges ¢ he
frame; the pairagdinstadileghBeaNE; n LR i xed to the engaging arns;
and the pair of levers, which are axi al Fgggﬁ%%%r’foe'iftﬂf“t RE %Péah‘?‘f‘fgr%earrs,
for urging, the heat Asconciigowatdoh ReySQcks ing, Therefore, the

fol | owi ng advant ageous effects may be exh{:’%}:ggg’%efﬁénfq R@s odf levres
circuit board, ¢ weiiohdt hisa housinkOpoireis®unt ed, may be nmaintai ned even if
pressure exerted dur;gg nmounting of the heat sink is applied to the

housi ng, by the backT™lleed. sSpecrikied Inembddie JFOYHLNY-0 e assenbly may
be sandwi ched and held between the heat sink and tlﬁegga%ﬁé%f%taé? ¥ he”
‘circuit boar dpCFerdingr bestv pedsstatiaverol Qe maRYchgirike: appl ied to the
housing in a bending direction, therefore the coplanarity between the
housi ng and the pri dLEMruvhipbat o ey tleel SRCtHE G r8 tACERPFALNYY the
~war pi ng and degiqrdmtti an of the hosing may be

oard, on which the socket housing is mbunted;

the back plate, which_is mounted on the second surface

of the circuit board opposite the first surface, having the

engaging arms, which are inserted through apertures of the

r;i_‘rcuit_: board and engage the frame;

the pair of loading beams, which are fixed to the engaging

arms; and
the pair of levers, which are axially supported by the

loading beams, for urging the heat sink toward thé socket

housing. Therefore, the following advantageous effects may be

exhibi_ted.

The flatness of the circuit board, on which the housing
is mounted, may be maintained even if pressure exerted during

mounting of the heat sink is applied to the housing, by the back

1 s .
plate. Specifically, the housing of the assembly may be sandwiched

‘and held between the heat sink and the back plate (via the circuit

.board) in a pressurized state. Force may not be applied to the

: | housing in a bending direction, therefore the coplanarity

betw i i
J een the hous1ng and the printed circuit board may be secured



effectively reduced, thereby securing the reliability of electrical
connections between the socket assenbly and the circuit board. In
addition, a pair of |oading beans and |evers, that is, a pair of identical
subassenblies, may be utilized. Therefore, comon parts may be enpl oyed,

t hereby reducing the nunber of part types. in the case that the pair of

| evers are joiped ,yoii% g i nak .gorti on, the necessity to operate the |evers
i ndi vidual |y may be  Obvi aled ¥ ety I HratirRat igie beeinoperabe on.

Further, the rywber;pl;pa may bg reduced, because a single type of
| ever may be used i cd‘ﬁn%%auﬁé/’EF PIFEN O THES DRAWNES FRiyguoe 1 is

a plan view of eadctf3 SOCcksS Ly, according to a first enbodinent of
the present invention, in e{m%t%zﬁgpf ST Ch ttr]'f‘?e jackebcreseniendty the

nmounted on a peindedt Bbasdl t rnhRaRnds Fiqure 2 ks a front view of the IC
socket assembly of Figure 1. Ei g(}(rééog,’é\%i Ry gfiﬁaﬁlgg,,beﬁm@@r@ beversa

~front view, anthatFigure3¢riSeagaeidonal  view taken along the line 3G 3C
in Figure 3A of a frame whi ch e u‘%% i%zug?:lssieﬁ"bttlﬁgsi Ao Rett Hsishinl y of

the present irilfentifone, Reguich fArts ndy b8 Wmpaide Vi 844 . and Figure 4B is a -
bottom view of the frame of Flﬂgme 3.}'r Fi gure R ‘gh%’f%ﬁf Wgafé’ﬁ%\fﬁhﬁg a
state in whi cRvnkerfefrmarts types.

In the case that the pair of levers are joined via a link

portion, the necessity to operate the levers individuélly may be

obviated, thereby facilitating lever operation. Further, the

numb ;
. Bumber of parts may be reduced, because a single type of lever may be

used in common.

ERIEF DESCRIPTION OF THE DRAWINGS
Figure 1 is a plan view of an iC socket assembly according
to a first embodiment of the present inventidn, in a state in
whic;h the IC socket assembly is mounted on a printed circuit

board.

Figure 2 is a front view of the IC soéket assembly of Figure

Figure 3A is a plan view, Figure 3B is a front view, and
- Figure 3C is a sectional view taken along the line 3C-3Cin Figure

3A, of a frame which is utilized in the IC socket assembly of

the present invention.

Figure 4A is a right side view, and Figure 4B is a bottom

view of the frame of Figure 3.

Figure 5 is a plan view showing a state in which the frame

5



and the I C socket of the I C socket assenbly of Figure 1 are nounted on the
circuit board. Figure 6 is a front view showng a state in which the frane
and the I C socket of the |IC socket assenbly of Figure 1 are 5 nounted on
the circuit board. Figure 7Ais a plan view, Figure 7B is a front view, and
Figure 7Cis a right side view of a back plate, which is utilized 1in the
| C socket assenbly of Figure 1. Figure 8 is a plan view of a state in which

t he back pl at andl@nésionsbtied oF the f&@é&% e@%asrs%n&fléz'zhguff?ére on i ch

the frame and a housing are nounted as we Figure Is afront” view of a
state in whi chotiheebask feat@rcustnpyatgd on the circuit board of Figure 5,
on which the franme and the housing are nounted as well. 15 Figure 10Ais a

front view and Fi guranifdBeiis arsbfe Wieeshdfird He2be8ikuniPyhe AlAd S a
plan view, Figure 11Bis a front view, and Figure 11Cis a side view of a

| oadi ng beam saBatkenist ywodkeitl bfedhé n1¢ heodiets eelsehbagserblyg@scar dirag to
the first 20 enbodinent, inits initial state. Figure 12A is a plan view,
Fi gure 128 i smauiemtonitdy, ciandifilomed 12C is a side view of the |oading
beam subassenbly wutilized in the first enbodinent, in its fi-nal position.
Figure 13 is a frorttourew/dfis hepla sdeket FagseniiByis 26 faonar diag, weadt he
first enbodi ngnt nounted on the circuit board, in a state in which a |ever
is rotated t OF:fqlérq 'S ﬁ(ﬁigpp:ﬂde view of a back plate, which is utilized

in the IC socket assembly of Figure 1.
Figure 8 is a plan view of a state in which the back plate
10 is mounted on the circuit board of Figure 5, on which the frame -
and a housing are mounted as well.

Figure 9 is a front view of a state in which the back plate
is mounted on the circuit board of Figure 5, on which the frame
and the housing are mounted as well.

15 . ©  Figure 10A is a frpnt view and Figure 10B is a side view
of a heat sink.

Figure 11A is a plan view, Figure 11B is a front view,
and Figure 11C is a side view of a loading beam subassembly
utilized in the IC socket assembly according to the first

20 embodiment, in its initial state.

Figure 12A is a plan view, Figure 12B is a front view,
and Figure 12C is a side view of the loading beam subassembly
utilized in the first embodimént,.in its final position.

Figure 13 is a front view of the IC soéket assembly

25 according to the first embodiment mounted on the circuit board,

in a state in which a lever is rotated to its final position.



6 Figure 14 is a plan view of the |IC socket assenbly according to the .
first enbodi mrent nounted on the circuit board, in a state in which a |ever
is rotated to its final position. Figure 15Ais a plan view, Figure 15B is
a front view, 5 and Figure 15Cis a partial side view of a |oading beam
subassenbly, which is utilized in an I C socket assenbly according to a
second enbodi nent of the present invention. Figure 16A is a plan view, and

Figure 16B is a frantgudeevt4 ofs aaf pagR, waBKCR s $hut iTd zed et thaddsigocket
assenbly according 10 to the second enbodinent. Figure 17A is a plan view,
and Figure 17Bctsraidg aptthd enwrst klbstiathbgouieed Grsoiek et ragsemdayd,
according to the second enbodinent, along with the housing and the heat

si nk. DESCRI PThGN s®f tEHEn RRERERRED=TA/BAR Mol Bed StdHetei nafid Erpoginabar.r ed
enbodi ments of the I C socket assenbly (hereinafter, sinply referred to as
"assenbl y") accor diigpreolbheipraegdrn vieent Fomumd [15Bbés destradiedr it h,
reference to the attached drawings. Figure-1 is a plan view of an assenbly
1 accordi my t8n@d Figsreehbodilgem priartinlstaide 20idwn whi ehlphdiagsbrbhy 1 is
mounted on a printed circuit board 2 (hereinafter, sinply refefred to as
"circuit board"§assemiyiyre wipighy hstusddivpdwisf ahel@ssenbey Bssenblz state
shown in Figure 1. The assenbly 1 will be described with reference to
Figure 1 andaifﬁﬁﬁ%?QZFOTﬁesﬁgggéﬁﬁTbﬁﬁ%ﬂﬁﬂﬁfP§e§?eaP¥?%ﬂﬁ$ GPViRRLARD s 25

placed on a fITst $45L28% &8 PI&n Vi) bnd W qbrd 18 10K S view

of a frame, which is utilized in the IC socket assembly according

10 to the second embodiment.
Figure 17A is a plan view, and Figure 17B is a front view
illustrating the IC socket assembly according to the second

. embodiment, along with the housing and the heat sink.
DESCRIPTION QF THE PREFERRED EMBODIMENTS

15 Hereinafter, preferred embodiments of the IC socket
assembly (hereinafter, simply referred to as “assembly”)
according to the present invention will be described with
reference to the attached drawings. Figure 1 is a plan view
of an assembly 1 according to a first embodiment, in a state
20 in which the assembly 1 is mounted on a printed circuit board
2 (hereinafter, simply referred to as “circuit board”). Figure
2 is a front view of the assembly 1 in the state shown in Figure
1. The assembly 1 will be described with reference to Figure
1 and Figure 2. The assembly 1 comprises: a frame 6, which is
25 placedon a first surface 2a of the circuit board 2; a back plate

8, which is mounted on a second surface 2b opposite the first




8, which is nounted on a second surface 2b opposite the first 7 surface 2a
of the circuit board 2, at a position corresponding to the frame 6; a
socket housing 4 (hereinafter, sinply referred to as "housing"). for
housi ng an I C socket 5, provided within the frame 6; a heat sink 10, which
is nounted atop the housing 5 4; and | oadi ng beam subassenbl i es
(hereinafter, sinply referred to as "subassenblies") 12, which are

provi ded atopstheadeadly st Hhe dProNOt %orapétz,r eke1 g;l&%%t%{{% 3 ree?fp{ogdlfkgur e 2

denotes electrical contacts, which are electrically conné

conductive pads theotr08nh Scldiensid Gy & (Q%Qégngft%],grsﬁglbé%%e%ﬁg& of

the electrical contacts 3 are arranged i'n a matri X t ttomsurface

of the housingo4ss tdiustig”p Lo HoulsiRGasH TEMURRIsSUpEReRiARwiERenf M ane
6 will be described in further detail with reference to Figures 3A, 3B,

3C, 4A, and 4Bhe Firgmeet 3A head sitfk PhanHA @W; sPhGuHEBBLb Bnd HRRLiNGew,
and Figure 3Cis a sectional view taken along the line 3C-3C in Figure 3A
of the frane % anfiilgadéngAciam sulrdsghinbiide (heewinafdef gifmpl ¢Beirsracfottom
view of the frame 6. The franme 6 functions as a guide for the heat sink
10 during nou RRQ subaseenblite” X L 2nerhi chonpe psesidedatbpmhi2Chewd bidb,

whi ch has a substantially rectangul ar opening 14, and side walls 18 and
20, which ar é%r eclgli®atthake Trfersieey mimared PotinorFigaide 15. dBowbewar dl y

ext endi ng nounti r%gl egs 22 are provided at the four corners of the frane
6. The mount ieﬁifcl g§atoFoRNtechEsi MhdREd avnglederstald atdrnetteash the

ext er.i ors conductive pads (not shown) of the circuit board 2. & great

1_0 nﬁmber of the electrical éontacts 3 are arranged in a matrix

on the bottom surface of the housing 4, that is, a circuit board
mounting surface 4a.

The frame 6 will be described in further detail with

reference to Figures 3A, 3B, 3C, 4A, and 4B. Figure 32 is a

15 planview, Figure 3B is a front view, and Figure 3C is a sectional

view taken along the line 3C-3C iﬁ Figure 3A, of the frame 6.

Figure 4A is a right side view, and Figure 4B is a bottom view

of the frame 6. The frame 6 functions as a guide for the heat

sink 10 during mounting thereof. The frame 6 comprises a bottom

20 wall 16, which has a substantially rectangular opening 14, and

side walls 18 and 20, which are erected at the periphery of the

bottom wall 16. Downwardly'extending mounting legs 22 are

provided at the four corners of the frame 6. The mounting legs

22 are positioned along the side walls 20 on the exteriors

25 thereof, and have outwardly facing engaging protrusions 24

formed on the tips thereof. The engaging protrusions 24 have



25 thereof, and have outwardly facing engaging protrusions 24 formed on
the tips thereof. The engaging protrusions 24 have 8 upwardly facing steps
24a. Downwardly extendi ng standoffs 26 are provided on the bottomwall 16,
adj acent to the nounting |legs 22. The |lower ends of the standoffs 26 are
flat abutnment surfaces 26a, for abutting the circuit board 2 when the
frame 5 6 is nounted thereon. Tapers 18a and 20a are forned at the

o 5 degtlatbaung cedgenl Uity e an ot g e dover

18a and 20a serve as guides during nounting

protrusi ons 28réhptoexde@n@®n Bhtheodideehanief {he &lde twakls R are

formed at the ends of the side walls 20. Each of the latch protrusions 28

conpri ses a dbegwerall yThacidwgrt apas Bahe snnddadby {.acisng: efgagemmnt
surface 28b, and a vertical surface 28c between the taper 28a and the

engagenment sushaface2@bar €berath HingutRe 3B)rcReCBE568 BUhanerhoOrdmgd N a
single 15 end of each of the side walls 18 so that they are positioned at
opposi ng cor nér&s gliouriteed rtveerebn. Qperating portions 80 of .levers 72 (refer
to Figure 11), to be described later, are positioned in these recesses 30.
The manner in whicifapeas dferand APaperei 60snSd =ir ¢hgosntepned dinidshef
recesses 30 will 20 be described later. Next, a state in which the frane 6
i s nounted ontRh&RASI §Ogeshohirthe wdsngawishld rend CGocRee Hpsidsl 1Be

described with ESference to Fi gure 5 and Fiqure 6. Figure 5 is a plan view
- and 20a serve as guides during mounting of the heat sink. Latch

protrusions 28 that extend in the direction of the side walls
10 20 are formed at the ends of the side walls 20. Each of the
latch.protrusiqns 28 comprises a downwardly facing taper 28a,
an upwardly facing engagement surface 28b, and a vertical
surface 28c between the taper 28a and the engagement surface
28b (refer to Figure 3B). Recesses 30 are formed in a single
15 end of each of the side walls 18 so that they are ;ositioned
at opposing corners of the frame 6. Operating portions 80 of
levers 72 (refer to Figure 11), to be described later, are
positioned in these recesses 30. The manner in which the
operating portions 80 are positioned in the recesses 30 will

20 be described later.

Next, a state inwhich the frame 6 is mounted on the circuit
board 2 along with the IC socket 5 will be described with
reference to Figure 5 and Figure 6. Figure 5 is a plan view
showing a state in which the frame 6 and the IC socket 5 are

25 mounted on the circuit board 2. Figure 6 is a front view of

the frame 6, the IC socket 5, and the circuit board 2 of Figure



showing a state in which the frane 6 and the | C socket 5 are 25 nounted on
the circuit board 2. Figure 6 is a front viewof the frame 6, the IC
socket 5, and the circuit board 2 of Figure 9 5. The IC socket 5 is
surface nmounted on the circuit board 2. As can be seen in Figure 5, the
frame 6 and the 1 C socket 5 are separated, and are not in contact with
each other. An I C package 32 is nounted within the I C socket 5 (refer to

Figure 5). The.5 f{af® SoketmBUbL et | L ik SpR98 bi oned
at the center of the op%ni ng 14 t ereg%hﬁ%lﬁﬁﬁi ggt?ﬁé%%trﬁgl%%ﬁ?]f&nt&' | egs

22 of the frame &ardbe s88HHEH; SRFOBINRDELULLS a%ﬁi ?hetﬂ;efo%ilfrﬁ%% tRoard 2

fromthe first surface 2a to the second surface ereo e Stéps 24a

of the engagi BEpRLHtEAISAASrIhANGREEN L0t BLid2ersead Sa FaGR Al ge
t hereby preventing extraction of the nounting legs 22 (refer to Fi gure 6) .

At this time, 32hies mabnteenitiinf anest@eacrbttgretranded s 26eabpt thg first
surface 2a of the circuit board 2, thereby preventing further novenent
toward t hed ci frame ehbarmbuhtetbsdathatt tisd Tcheod ke acketpdsidndnkheat €npackage
32 are those such as disclosed in Japanese Patent Application No.

2002- 317646. Femkserf dhg kerovimd C4sduketofitayAbetienpltayed. thferainding v,
here, detailed descriptions of the IC socket: 5 and the |IC package 32 w |l
be omtted, ailﬁg%ﬁﬁyog ke epbsine furte Aase20ed Hermoighwapértheratesdratbete The
basic structure of the I1C socket is illustrated in Figure 5. That is, the
| C socket 5 compidideloasd 2eEram ireatitiusrngage e thdusi agoeme selrdete cal

contacts 3
2b thereof. The steps 24a of the engaging protrusions 24 engage

10 with the second surface 2b, thereby preventing extraction of

- the mounting legs 22 (refer to Figure 6). At this time, the

abutment surfaces 26a of the standoffs 26 abut the first surface

2a of the circuit board 2, thereby preventing further movement
toward the circuit board 2.

15 Note that the IC socket 5 and the IC packag'e 32 are those
such as -disclosed in Japanese Patent Application No.
2002-317646. However, any known IC socket may be employed.

- Accordingly, here, detailed descriptions of the IC soéket S and
the IC package 32 will be omitted, and only the basic outlines

20 thereof will be described. The basic structure of the IC socket
is illustrated in Figure 5. Thaf is, the IC socket 5 comprises
a rectangular housing 4 for housing the electrical contacts 3
(refer to Figure 2), and walls 36 and 38, which are formed at
the outer periphery of the housing 4. The IC package 32 is to

25 Dbe received on an IC package mounting surface 40 of a package

receiving portion 40, which is defined by the walls 36 and 38.

10



(refer to Figure 2), and walls 36 and 38, which are fornmed at the outer
peri phery of the housing 4. The | C package 32 is to 25 be received on an IC
package nmounting surface 40 of a package receiving portion 40, which is
defined by the walls 36 and 38. 10 The upper surface 32a of the I C package
32 is flat. Therefore, a flat bottomsurface 56a (refer to Figure 10B) of
the heat sink 10 is placed on the upper surface 32a, so that they

oSUabl1Sh | SUBaSer SOt b A OLReL N B PaCkgLALE, B,

is nounted on the Secon sur e Cltcuit "boar

described wi td r1hefES8REest P 4 Y6aS(ile /By E?%grgqoﬂj: gﬁrt%e? IS8R an

view, Figure 7Bis a front view, and Figure I's a ght " side view of

the back platg 8s phecbadn Rhal Gpfet S:fr3TRA3 DY, RUNENLRGHE, %@‘Ea@;@rﬂgﬁng a

single metal plate, and is of a rectangular shape in planview. e back

plate 8 conpréweace fdoatatechatgubadn Jmer . surface 42, and upwardly
extending latch arns 44 and 46 (engaging arns), which are perpendicul ar

With respéct to thelexfpi the Wdacpl42eand @rrievngdeitdd dhaHodkc608NerS
thereof. 15 The latch arnms 44 and 44 are at opposing corners-of the back
plate 8, as anefidve |2 cif athes ditcarid #mardhe,| atich densle4érandddbiane
provi ded at positions corresponding to those of the apertures 34 of the
circuit boarefzprefke taFdbuarss’A6 78Bnanb 76l sFigne epPBiisdeclan pbswti ons
that 20 correspond to those of the recesses 30 of the frame 6. G rcul ar
apertures 48 FA08IEr OFited Arophevieps agd Fhgurat™h igr asright Gide view
of the back plate 8. The back plate 8 is formed by punching
10 and bending a single metal plate, and is of a rectangular shape
in plan view. The back plate 8 comprises a flat rectangular
“main surface 42, and upwardly extending latch arms 44 and 46
{engaging arms), which are perpendicular with respect to the
main surface 42 and are provided at the four corners thereof,
15 The latch arms 44 and 44 are at opposing corners of the back
plate 8, as are the latch arms 46 and 46.
The latch arms 44 and 46 are provided at positions
corresponding to those of the apertures 34 of the circuit board
2. The latch arms 46 and 46 also are provided at positions that
20  correspond to those of the recesses 30 of the frame 6. Circular
apertures 48 are provided at the tips of the latch arms 44. On
the other hand, upwardly facing inclined surfaces 50a and
downwardly facing engagement surfaces 50b are formed on the
interior surfaces of the tips of the latcharms 46. Inaddition,

25 cutouts 52 that correspond to the latch protrusions 28 of the

frame 6 are formed at the edges of each of the latch arms 44
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the other hand, upwardly facing inclined surfaces 50a and downwardly

faci ng engagenent surfaces 50b are forned on the interior surfaces of the
tips of the latch arms 46. In addition, 25 cutouts 52 that correspond to
the latch protrusions 28 of the frane 6 are forned at the edges of each of
the latch arnms 44 11 and 46 that face each other (refer to Figure 7B).
Figure 8 and Figure 9 illustrate a state in which the back plate 8, forned

as described aheves 4:ta3eeEbLednt gidie (SifMChyr e . Figure 5.
Figure 8 is a plan view of a state 5. |n(\/\hi|rechttt6hel§ %nn?'ate 8 i s nounted

on the circuit boardglre ®AnWHiGhAg ifinagerbrandstde Qﬁ%f& ¢nébgcRount ed
as well. Figure 9 is a front view of the assenbly 1 of Figure 8. The

latch arms 44ppaek 48, arreringgelbisediddHrangd tianeridir gssafofd®mot Rgesecond
surface 2b of the circuit board. The cutouts 52 10 engage the |atch
protrusions 28toictihre fhewe i6, Figusngageridifre 8riane A aandidhe hagkapkate 8
wi th each other (refer to Figure 9). Thereby, the back plate 8 is

prevent ed ¥ r obe dihojmhi tpeabayk glradm Bhéschoenidd eatde2citeuihiwaatdate, the
back plate 8 is in close contact with the second surface 2b -of the circuit
board 15 2, s@n twch Faenfirameuf fand U dPousheghdckrelmient@dupportd. t he
circuit board 2, on which the IC socket 5 is provided. That 1is, the back
plate 8 suppo?“tgé”-’t?ot‘-:’hlﬁhé EF9Riui W Syoad the apesemidly Aoosi Fggurecd « hiket he

coplanarity t between is secured Next, the heat sink 10 to be nounted
on the IC pa anps 44 and|4bparedacerhed hrardhethe ames trseri HLEEIM 10A
and 10B.

the second surface 2b of the circuit board. The cutouts 52

10 engage the latch protrusions 28 of the frame 6, to engage the

frame 6 and the back plate 8 with each other (refer to Figure

9) . Thereby, the back plate 8 is prevented from dropping away

from the circuit board 2. In this state, the back plate 8 is

in close contact with the second surface 2b of the circuit board

15 2, so that the main surface 42 of the back plate 8 supports the

.circuit board 2, onrwhich the IC socket 5 is provided. That

is, the back plate 8 supports both the circuit board 2 and the
housing 4 so that the coplanarity therebetween is secured.

Next, the heat sink 10 to be mounted on the IC package

20 32 will be described with reference to Figures 10A and 10B.

Figure 10A is a front view and Figure 10B is a side view of the

heat sink 10. Figure 1 will also be referred to in the

description,. The heat sink 10 is metallic and is of a

rectangular shape in plan view. The heat sink 10 comprises a

25 planar base 56, and a plurality of fins 54, which are integrally

formed on the upper surface of the base 56 and are spaced at
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Figure 10Ais a front view and Figure 10B is a side view of the heat sink
10. Figure 1 will also be referred to in the description. The heat sink 10
is metallic and is of a rectangular shape in plan view The heat sink 10
conprises a 25 planar base 56, and a plurality of fins 54, which are
integrally formed on the upper surface of the base 56 and are spaced at

12 predetermned intervals. The fins 54 are separated fromeach other, and

exhibit heat dirsgépainigeeiheetatisle el ALELEICY e I TAGR AT £AGH IdAFONt ACt
with the air. Flanges 58 that extend in the longitudinal directions of the

fins 54 are fothed, aind wahBbeadsed dileipasenteriha dahkor siHdasesof the
flanges 58 are coplanar with the bottom surface 56a of the base 56, and

constitute postibase thremeofn cbheashaperiphhiheiheatr1shgks B3 Lha et eidew
substantially conplenents that of the frame 6. The heat sink 10 is of 10
di mensi ons t har tdhe tongEiordisslt Herentioms spade: wihkiTl dhe forawe St teri ng
nmounting of the heat sink 10 within the frame 6, the heat sink 10 is

posi ti oned® byek@ ffr e bGseas6 i | Thsthettowh snrf&tguod dhe Ifilaaddist $®aret he
tapers 18a and 20a guide in the placenment of the heat sink 10. Thereby,

t he bottom suFPREITEHE ofhe Heoklae SetfadmtSeas, of hehdiehassi Ak, 16pd
contacts the upper,. surface, 32a of the |C package 32. Next, the
subassenbliescég%ﬁﬁqqteb€°HE%E?Fb%EFWﬁQﬁT reference to Figures 11A 11B, and

ilécé E: ggr \e/i é\}VA ! ST%eplsl?Qpe \élfe%e 'ﬁle rsein 1|3310| .?n aplfarnoggex\v”s%vl\éstaa?}?:igll?grr e 11C

complements that of the frame 6. The heat sink 10 is of

10 dimensions that extend across the entire space within the frame
©. During mountiﬁg of the heat sink 10 within the frame 6, the
heat sink 10 is pésitioned by the frame 6, as illustrated 1n
Figure 1. In addition, the tapers 18a and 20a guide in the
placement of the heat sink 10. Thereby, the bottom surface 56a

15 of the case 56, that is, the heat sink 10, contacts the upper
surface 32a of the IC package 32.

Next, the subassemblies 12 will be described with
reference to Figures 11A, 11B, and 11C. Figure 11A is a plan
view, Figure 11B is a front view, and Figure 11C is a side view

20 of the subassembly 12, in its initial state.

Note that Figure 1 and Figure 2 will also be referred to
in the description of the subassembly 12. The state of the
subassembly 12, as illustrated in Figure 11, is the same as that
shown in Figure 1 and Figure 2. That is, the state of the

25 subassembly 12 shown in Figures 1, 2, and 11 is that in which

the s'ubassembly 12 is not applying pressure on the heat sink
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20 of the subassenbly 12, in its initial state. Note that Figure 1 and
Figure 2 will also be referred to in the description of the subassenbly
12. The state of the subassenbly 12, as illustrated in Figure 11, is the
sane as that shown in Figure 1 and Figure 2. That is, the state of the 25
subassenbly 12 shown in Figures 1, 2, and 11 is that in which the
subassenbly 12 is not applying pressure on the heat sink 13 10. The

subassenbly 120iS @hed SuMAsBERBEYCADStILICEE OB, +WfeOMHdR Ndoris hfiR3bn! 0adi ng
beam 60, and a | ever 72, which is “pivotally nmounted at the center of the

| oadi ng beam 68my+Bs ihg Ri Diddar TRRJIAgHLEM BRAMAE 4 S f@irmed, Byh RuNghi ng
and bending 5 a single netal plate, and ext ends substanti al | y linearly. The

| oadi ng beam pdvétsa 1y acu@iglihat hitle @RABkESOFIthd 108@AY HEam 66 Raal atch
arm44 to the latch arm 46, which are provided along the |ongitudinal
direction of pie MackTipd dlcad@ngAtedm Soapedoreddengimmdhidngwih€ heengiagds
downward then slightly in the 10 | ongitudinal direction of the |oadi ng beam
60, is formeda@inglefmetstl pihatée handodéxteudy subasanii H2,y Whhehrlig. bahe
toward the exterior in a direction perpendicular to the surface of the

| oadi ng beam boading beamnel i@ ofhe lenutdf thhé exdlelesd dit 66.eTendfobmusi on
62 15 is for engagin% the aperture 48 of the |latch arm44. A rectangular
engagenent pi'ldee 16gchwmir 4 50 d81s aRAFh VA 46hevhidndiregpbeaidsh adatg
extends vertically, is fornmed at a second . end of the | oadi ng beam 60. A
pressing pi ec e7d,on\gﬁiteﬂlpgl gegection of the back plate 8. An L-shaped

extension 66, which extends downward then slightly in the

10 longitudinal direction of the loading beam 60, is formed on a
first end thereof. |

A protrusion 62, which is bent toward the exterior in a

direction perpendicular to the surface of the loading beam 60,

is formed at the tip of the extension 66. The protrusion 62

1.5, is for engaging the aperture 48 of the latch arm 44. A

‘rectangular engagement piece 68, which is coplanar with the

l.oading beam 60 and extends vertically, is formed at a second

. end of the loading beam 60. A pressing piece 70, which is bent

perpendicularly in the same direction as the protrusion 62, is

20 formed at the upper edge of the engagement piece 68. A

rectangular engagement aperture 64 is formed in the lower

portion of the engagement piece 68. The engagement aperture

64 is for engaging the latch protrusion 50 of the latch arm 46.

An opening 68a is provided between the engagement aperture 64

25 and the pressing piece 70. A shaft aperture (not shown) is

provided at the center, in the longitudinal direction, of the

14



perpendicularly in the sane direction as the protrusion 62, is 20 forned at
t he upper edge of the engagenent piece 68. A rectangul ar engagenent
aperture 64 is formed in the lower portion of the engagenent piece 68. The
engagenent aperture 64 is for engaging the latch protrusion 50 of the

| atch arm 46. An opening 68a is provided between the engagenent aperture
64 25 and the pressing piece 70. A shaft aperture (not shown) is provided

at the centerioddiidBesRBOit Ugingl i FEaL zat%fblghﬁnk%é dpadl figaBEﬁ‘S“720-

The lever 72 is rotatably linked to the | oading eam 60 via the pin

whi ch is insesédad dhrasghnkhgishad! wIARES ik ensOPtORSHAhgHO the BRoYEded in
the | oading beam 60 at a position slightly toward the protrusion 62 from

the shaft 5 apesitifre. AARIPdNISoONs 8QPpebvided liaveRe 1228788d68anicohat he
opening 76, to maintain the lever 72 in its initial position. The |ever 72

conpri ses an axicditsiwppeltigholyi towa] aheapkbtsts s, 62MHh theashakty
supported by the pin 74, and an operating portion 80 at a second end. The
oper at i ng porapantureé) 80 mnekrusdcaxBb sfipper tlepert TDrerfhgyse wliithkeble by a
linear arm 82. An operating piece 86 is formed by bending a portion.of the
operating porR&Ming07fn themadateidi tlextlieyrras?2 time ipsotimidsiadnpo62tisw. t hat
the operating piece 86 is in a plane perpendicular to the rotating
difection 84 of théhRpelg¥er772 FppphHhirnEinaxisl siurpergorerties 74sah a
pressi ng porti.on mheg aggl¥ing force on the |ever 72 to rotate it with a
finger. A prdtrddi 6A%80EN1Fl 1S digadilay SWPPAT PR ipddiengissddnhendidre | ever

72 1s rotat e%pteq:ating portion 80 at a second end. The operating portion

10 80 and the axial support portion 78 are linked by a linear arm
82. An operating piece 86 is formed by bending a portion.of
the operating portion 80 in the same direction as the protrusion
62, so that the operating piece 86 is in a plane perpendicular
to the rotating direction 84 of the lever 72. The operating

15  piece 86 serves as a pressing portion when applying force on
the lever 72 to rotate it with a finger. A protrusion 80a, for
engaging with the opening 68a when the lever 72 is rotated to

~its final position, is provided at the operating portidn 80 by
being punched out.

20 To mount the subassembly 12 to the back plate 8, first,
the protrusion 62 is engaged with the aperture 48, as
illustrated by the broken lines of Figure 2. Then, the pressing
_piece 70 is pressed from above to engage the latch protrusion
30 with the engagement aperture 64. As can be seen in Figure

25 1, a pair of identical subassemblies 12 are used, at oppésite

orientations. Therefore, the parts of the two subassemblies
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its final position, is provided at the operating portion 80 by being
punched out. 20 To nount the subassenbly 12 to the back plate 8, first,
the protrusion 62 is engaged with the aperture 48, as illustrated by the
broken lines of Figure 2. Then, the pressing piece 70 is pressed from
above to engage the latch protrusion 50 with the engagenent aperture 64.
As can be seen in Figure 25 1, a pair of identical subassenblies 12 are

used, at opposit @reOrd€nbabbonsy EB@&@%Qr%ithhefei%q{retc% of , t N8t WRther,

subassenblies 15 12 are at opposing corners wt espect to each other.

Accordingly, »bese0RR18L,1 BBk 1AL ngf tisdRassenB! d Bsbembt fes @i, r egLi Ons

in which they are operated are reverséd. The axial support portion 78 has

circul ar arcuaigecthi gy liphehy ch HOMEY &ixe IR ReSH hea Bévdhadin 74 is
eccentric to the center of the axial support portion 78. That is, the

di stance Da, from tihe |mouen edgeofBapei-tiba a8l &lasSuPpOrdtc@rt ia@@ua¥8 to
the pin 74, and the distance Db, fromthe upper edge 78b of the axial
support pdrtimsrifhdny .t hBopeved 4 theapbsiyian 16F rdleapiandhi js Brebatric
Accordingly, the |ower edge 78a does not abut the flange 58 of the heat
sink 10 when ¥hdHegentg? €. the dxisli suppakt pesitticon,78as Biedwisi, ntkegur e
2. That is, when the lever 72 is inits initial position, no pressure is
applied to tHetangeeas8reom thgel dvem edganl8a® Lt e abyal NRupporhRorthenls
aforenentioneﬂgfrane 6,, the back plate 8, and the subassenblies 12 are
col l ectivel y ¥of8r toe Rig 44 249 %Bﬁgdh%‘ﬁféf?e. Db, from the upper edge 78b

of the axial support portion 78 to the pin 74, satisfy a

10 relationship'Db>Da. Accordingly, the lower edge 78Ba does not

. abut the flange 58 of the heat sink 10 when the lever 72 is.in

its initial position, as shown in Figure 2. That is, when the

lever 72 is in its initial position, no pressure is applied to

the flange 58 of the heat sink 10 thereby. WNote that the

.15‘ _aforementioned frame 6, the back plate 8, and the subassemblies
12 are collectively referred to as a fixing member.

Next, a state in which the .leve'r 72 is rotated to its final
position will be described with reference to Figures 12A, 12B,
12¢, 13, and 14. Figure 12A is a plan view, Figure 12B is a

20 front view, and Figure 12C is a side view of the subassembly
12, in which the lever 72 is rotated té its final position,
Figgre 13is a front view of the assembly 1 mounted on the circuit
board 2, in a state in which the lever 72 is rotated to its final
position. Figure 14 is a plan view of the assembly 1 and the

25 circuit board 2 of Figure 13.

When the lever 72 is rotated to its final position, the
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Next, a state in which the lever 72 is rotated to its final position wll
be described with reference to Figures 12A, 12B, 12C, 13, and 14. Figure
12A is a plan view, Figure 12B is a 20 front view, and Figure 12C is a side
view of the subassenbly 12, in which the lever 72 is rotated to its fina
position. Figure 13 is a front view of the assenbly 1 nounted on the
circuit board 2, in a state in which the lever 72 is rotated to its fina

position. Fi ge¥scddilch 808 &yHW.9En iR éﬁéﬁ.{@éé(ss]a BRI ATehbhie Ul t

board 2 of Figure 13. Wien the lever 72 is rotated to its final “position,

the 16 protrpséd 680ar &NGRUSEHM I dNe2 0RERL DY 82 phstBEoRNIAISHBRE
piece 68, to lock the lever 72 in its final position, as showmn in Figure

12B. At this inmeguibel2zppentetges 18heanthd hppkoWsdge gltCak8a R 1bher| ever
72 are vertically reversed, causing the 5 upper edge 78b to protrude
downwar dl y. Tédge déanvdirithe PEOEEUBE GiteCadsEscdlle; reveksdad, taayyiegsthde
flange 58 of the heat sink 10 downward, thereby fixing the heat sink 10 in
a state of clpmse cedgact78h t ltot herdtGpickdgend2rdhs. shorinid n dewguaed 13.

As described above, the axial support portion 78 is axially 10 supported in
an eccentric ahrasipyp caesepddind eveany B0t priesat thehflaeye ey bthet he
axi al support portion 78 presses the heat sink 10 acconpanying rotation of
the | ever 72.he&d givdalPylawnwasdy diharaby ﬁ@metll%heﬁhesieﬂv’e‘gjiiﬂ dohpee 2, on
whi ch the hous'ng 4 of the I1C socket 5 is nounted, is 15 supported to be
flat by the RIpFacergactnet thethscagechage 32, as shown in Figure 13.

As described above, the axial support portion 78 is axially
10 supported in an eccentrié manner by the loading beam 60 so that
the periphery of the axial support portion 78 presses the heat
sink 10 accompanying rotation of the lever 72.
As clearly illustrated in Figure 13, the circuit board
2, on which the housing 4 of the IC socket 5 is mounted, is
15_ supported to.be flat by the back plate 8. The IC packagé 3z,
which is mounted on the upper portion of the housing 4, is pressed
by the flat bottom surface 56a of the heat sink 10. Therefore,
there is no cause for deformation or warping of the housing 4.
Accordingly, the reliability of the electrical connections
20 between the housing 4 and the circuit board 2 is maintained in
an extremely favorable state.
Next, an assembly 100 (refer to Figure 17) according to
a second embodiment of the present invention will be described.
The assembly 100 comprises a subassembly 112, which is a
25 modified version of the subassembly 12, which was utilized in

the first embodiment. The subassembly 112 according to this
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which is nounted on the upper portion of the housing 4, is pressed by the
flat bottom surface 56a of the heat sink 10. Therefore, there is no cause
for deformation or warping of the housing 4. Accordingly, the reliability
of the electrical connections 20 between the housing 4 and the circuit
board 2 is maintained in an extrenely favorable state. Next, an assenbly
100 (refer to Figure 17) according to a second enbodi nent of the present

Lventi on W LhoBErflaratibed. or H1Gngss AUl Yold0, GOHPLA SO BusubpsequbLy 112

which is a 25 nodified version o asse was utilrzed in

the first enberinentw, Fagusdaassesmhl o oht2, RGL 0L @gg%g%\tl!gicsis &S:lartial

nodi fication 1s of a one piece construction. Figure is a an view,

Figure 15B i ssidd r onéwVioW, t1ads b gys@nbhSC 1522 PGkdl thai 0 bW 95 the
subassenbly 112. Note that Figure 15 corresponds to Figure 117 5 First,

t he subassenbtardekdonidsl tberdesesitied with reference to Figures 15A, 15B
and 15C. In the first enbodi nent, two identical subassenblies 12 were

enpl oyed i opposi Férsoy i anieat swinsssdibigveriz t helsubassaabtyiddd® ¢opRri ses
a | oading beam 160, which is of the sanme shape as the | oadi ng beam 10 60,
and a | oadi ngrafenmnte0iq Fidmods L§AsIhBednd taC. | Mshhpe€itret dnbedinadtpg beam
160. The subassenbly 112 also conprises a lever 172 and a lever 172",
which is symf&a i ¥dgntiradhapbasseniiidebeiér wer® Fnployst airngppositen 180
of the lever 172 and_  the operating portion 180" of the |ever 172' are
provi ded orientations, However, the subassembly 112 comprises a
loading beam 160, which is of the same shape as the loading beam
i0 60, and a loading beam 160’, which is symmetrical in shape to
the loading beam 160. The subassembly 112 also comprises a
lever 172 and a lever 172', which is symmetrical in shape to
the lever 172. The operating portion 180 of the lever 172 and
the operating portion 180’ of the lever 172’ are provided
15 extending toward each other, and are linked by a connecting bar
181 (link portion), thereby constructing a one piece lever 173.
Engagement apertures 164 and 164’ are provided in the loading
beams 160 and 160', respectively, at positions corresponding
to those of the engagement aperture 64 of the loading beam 60.
20 Outwardly protruding protrusions 162 and 162’ are formed at the
ends of the loading beams 160 and 160‘, respectively. The
subassembly 112 illustrated in Figure 15 is in a state prior
to pressing of the heat sink 10, in which lower edges 178a and
178a’ of the levers 172 and 172’ are positioned at the same
25 Theight.

In this manner, because the shape of the one piece lever
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15 extending toward each other, and are |linked by a connecting bar 181
(l'ink portion), thereby constructing a one piece |ever 173. Engagenent
apertures 164 and 164' are provided in the |oading beans 160 and 160,
respectively, at positions corresponding to those of the engagenent
aperture 64 of the |oading beam 60. 20 Qutwardly protrudi ng protrusions 162
and 162' are fornmed at the ends of the |-oading beans 160 and 160",

respectivel y. 179 ruRassibtal b2 the li%%%&ﬁ?,ciﬁﬂte?ﬁeeo%% Efﬁ'@% 1§ gét ate

prior to pressing of the heat sink 10, In edges
178a" of the Wevelisislt2ianded 72, e aBe8kbEPNESH &l ha i SADES é—’:gm?etih%tﬂt- In
ITfers from

this manner, because the shape of the one piece lever 18 173

that of the |efethdZrdnee cshapex®f thd ramel@06 wii Che i Sedityisldeze iy t he
assenbly 100 also differs fromthat of the frane 6. Next, the frame 106

will be descridbarandeh tor Bf @uencd 6hoafi QLEES +64usad kbBs Eig%rrﬁv&éﬁ,i s a
plan view, 5 and Figure 16Bis a front view of the frame 106, which is
utilized 9 n angFageeeBlop 108 frBngwiewlGAtherfrespars w10 & gyne i9.izand

Fi gure 16B corresponds to Figure 9. Both Figures 16A and 16B- show a state
in which the ¥t &k asscmply d WackFpiute 15@8careespmuly ¢d bigihe i sadi t
board 2. The frane 106 and the back plate 10 108 are basically simlar in
shape to the Fr&Re 668 ertiasnracie tplBiaud HerRitinfignresnt 6A teinel 16B

di fferences b he frames _and the back plates of the first and second

; ﬁW%”E anes, % .
enbodi ments W1 2pELYES I BEY chakBedEsRPs kG Radr agarel miassr 188haveng t he

sane s .
, mounted on the circuit board 2. The frame 106 and the backplate

10 108 are basically similar in shape to the frame 6 and the back
plate 8. Hereinafter, only the differences between the frames
and the back plates of the first and second embodiments will
be described, and descriptions regarding parts having the same
structure will be omitted.

.15 First, it should be noted that recesses 130 are formed
on the same side of the frame 106, as illustrated in Figure 16A.
The recesses 130 correspond to the operating portions 180 and
1807 of the one piece lever 173. In addition, latch protrusions
150, corresponding to the engagement apertures 164 and 164’ of

290 the loading beams 160 aﬁd 160’ , are formed on the same side of
the back plate 108. Further, apertures 148, corresponding to
the protrusions 162 and 162’, are formed on the same side of
the back plate 108,

Next, the assembly 100 according to the second embodiment,

25 inwhich the frame 106, the back plate 108, and the subassembly

112 is assembled, will be described with reference to Figures
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structure will be omtted. 15 First, it should be noted that recesses 130
are formed on the sane side of the frame 106, as illustrated in Figure
16A. The recesses 130 correspond to the operating portions 180 and 180
of the one piece lever 173. In addition, latch protrusions 150,
corresponding to the engagenent apertures 164 and 164" of 20 the | oading
beans 160 and 160', are formed on the sane side of the back plate 108.

Furt her, aper1WAQ§“ﬂﬁ&@.COfffﬁﬁpqgﬁkgstQ %i€€§ﬂﬁﬁér%%&oEgg%62 dﬁ%g%b are
S

formed on the sane side of pl at

accordi ng to fhensesend anked;ren the%?ééh%gy ¢, pack
pl ate 108, and the subassenbl? 112 is %sse IZQOEQ% qﬁhé@%??%b Wi t h

reference to Fiagudr ee hEAt1dfmiaNg . 17ﬁlgtﬁﬂegsuﬁ¢2&1a7rﬁl '1§Ba.Llﬁ|u%'Er\c{'t8V¥h s@ﬁge Figure
17Bis a front viewillustrating the assenbly 0 along wth e housi ng

4 and the heatn shikh t@e driegpi@se Mvﬁelamdl%lé&dddﬂéﬁ-ﬁ@l@s%1?15@%%31%90}’1"{“ ch
the one piece lever 173 is rotated to its final position, 5 and presses

agai nst tfe. el miedsekl.aghdnskeahbyhehowsinl 16 gWLc1beA19ndndgB, it he
protrusions 162 are engaged with the apertures 148, and the-latch
protrusi ons digwuegadéd awdI17Bhethengagemembnap362um%seﬁ@dgedﬁnﬁﬂMtﬂéSO be
seen fromFigure 17A that the operating portions 180 and 180' are

posi tioned i PFR&FEUTEsr tlssasl 189 1afich Rirstrumbond keeuppeigetigashlZBd and
178b" of the levers 172 and 172’ Eress the flange 58 of the heat sink 10,
in the same FEFIEPTEET| FPeHe S §64 enBIédeae Ml sor e erearof Fomyigure 172

that the operating portions 180 and 180’ are positioned in the
10 .recesses 130. At this time, the upper edges 178b and 178b’ of
the levers 172 and 172’ press the flange 58 of the heat sink
10, in the same manner as in the fifst embodiment (refer to Figure
‘17B) .
Preferred embodiments of the present invention have been
15  described in detail above. However, " the invention is not
limited to the above embodiments. Tt goes without saying that
various modifications and changes aré possible by one Skilled
in the art. |
For example, the back plates 87 and 108 may be provided
20 withan opening or a recess formed by drawing, to enable mounting
of an electronic component on the second surface 2b of the
circuit board2. The electronic component may be mounted within

the opening or the recess.
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17B). Preferred enbodinents of the present invention have been 15
described in detail above. However, the invention is not Ilimted to the
above enbodi nents. It goes w thout saying that various nodifications and
changes are possible by one skilled in the art. For exanple, the back

pl ates 8 and 108 nmay be provided 20 with an opening or a recess formed by
drawi ng, to enable nounting of an electronic conponent on the second
surface 2bipfMshe circuit board 2. The el ectronic conponent nmaybe nounted
within the opening or_the recess. 20 CLAIMS: 1. An | C socket assenbly,
conpri si ng: a]plur%ﬁi%%/%ﬂCnge€§??W9%YVC6ﬁ@§§%§%nﬁh insul ative socket
housi ng for housipinddie cpl vEakidyrBfcaleksatabeql contacts; a heat sink for
di ssi pati ng heat gene;ated q¥ an 1C package, which is nmounted on an 1C
package mounti i§ SUFPFAREHF SIHE s SOREE Ao bST nfeusing fibe wgumakbey ¢6r

fixing theldeatisHinkoheathe; socket housing; wherein the fixing menber
conprises: a franme, which is nounted on a first surface of a circuit board

on which the s8ckBt¢hoddfhg & nBdAPLRRIRS f hark resAaTgtefolnti ng | EYs
whi ch extﬁﬁﬁkdﬁﬁMﬂMﬂm@hyibthUﬂhe@pgﬁtHﬁe§CQﬁaéﬁgbe(ﬁdﬂﬂﬂihgb9a£§éce of

the socket housing; and

fixing member for fixing the heat sink to the socket
housing; wherein the fixing member comprises:

a frame, which is mounted on a first surface of a circuit
board on which the socket housing is mounted the frame having
mounting legs which extend downwardly through apertures of the
‘circuit board;

a back plate, which is mounted on a second surface of the
circuit board opposite the first surface, having engaging arms,
which are inserted through apertures of the circuit board and
engage the frame;

a pair of loading beams, which are engaged with the
engaging arms; and

a pair of levers, which are pivotally mounted to the
loading beams, for wurging the heat sink toward the socket
housing,

wherein a pair of the loading beam and the lever
constitutes a subassembly and  has engaging means for

maintaining the lever in initial and final positions.

2. An IC socket assembly as defined in Claim 1, wherein

the pair of levers are joined via a link portion.

3. An IC socket assembly as defined in Claim 2, wherein

the link portion is provided to link the free ends of each of
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a back plate, which is nounted on a second surface of the circuit board
opposite the first surface, having engaging arns, which are inserted

t hrough apertures of the circuit board and engage the frame; a pair of

| oadi ng beans, which are engaged with the engaging arnms; and a pair of

| evers, which are pivotally nmounted to the |oading beans, for urging the
heat sink toward the socket housing, wherein a pair of the | oading beam
and the |everth&onsis tdit agvargubassenbly and has engagi ng neans for

mai ntaining the lever in initial and final positions. 2. An | C socket
assenbly as defined in CQaim1l, wherein the pair of levers are joined via
a link portion. 3. An |IC socket assenbly as defined in Caim2, wherein
the link portion is provided to link the free ends of each of 21 the pair
of levers. 22 | C SOCKET ASSEMBLY ABSTRACT OF THE DI SCLOSURE Copl anarity
between a circuit board nmounting surface of a housing of an |IC socket
assenbly and a circuit board is secured, 5 by preventing warp and
-deformation of the housing, even if a heat sink is nounted thereon. The IC
socket assenbly includes the heat sink for abutting the upper surface of
an | C package
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to di ssipate heat generated thereby, and a fixing nenber for fixing the
heat sink to the housing. The fixing nmenber 10 includes: a frame, nounted
on a surface of the circuit board, on which the housing is nounted; a back
pl ate, nounted on the opposite surface of the circuit board, having

engagi ng arnms, which are insedCe@OCKEGU@ISSap®Iiyures of the circuit board
and engage the franme; a pair of |oading beans, fixed to the engaging 15

arnms; and a pair of |evers, aRBA&TRHCEUPPHIFHRPISLIOKERE0adi ng beans, for
urging the heat sink toward the housing. Fig 1 23

Coplanarity between a circuit board mounting surface of
a housing of an IC socket assembly and a circuit board is secured,
5 by preventing warp and deformation of the housing, even if a

“heat sink is mounted thereon. The IC socket assembly includes

the heat sink for abuttiﬁg the upper surfate of an IC package

to dissipate heat generated thereby, and a fixing member for

| fixing the heat sink to the housing. The -fixing member

10 includes: a frame, mounted on a surface of the circuit board,

on which the housing is mounted; a back plate, mounted on the

opposite surface of the circuit board, having engaging arms,
which are inserted through apertures of the circuit board and
engage the frame; a pair 6f loading beams, fixed to the engaging
15 arms; and a pair of levers, axially supported by the loading

beams, for urging the heat sink toward the housing.

Fig 1
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