18 JAN 2005 | [Document Type] Specification [Title of the Invention]
Connector structure, femal e connector, and nale connector. [0001]
[ Technical Field of the Invention] The present invention relates to a
connector structure, a female connector, and a nmale connector Tfﬂoﬁ@{,ﬂl@fr nal
mounting for inplenenting the connection between, for exanple, a rate
and a peripheral device that is directly disposed on this substrate. 10002]
[ Conventi onal Technol ogy] Recently, in the field of personal conputers
(bel ow, abbreviated PC), mniaturization is rapidly progressing, and PCs
have appeared that use a structure in which peripheral devices are nounted
on the substrate called the notherboard provided internally. For exanple,
in a note-type PC that enphasizes portability, the hard disc drive that
serves as t héDoeamemeTypey Spentfieaions nount ed on the substrate. [0003] In
mount i ng t he [iafethfdhé hvdhiive Gonhdutorstinstureafemala SoRRRSIAT, AR MAE 7, first the
har d dié nr%rdo\fe d is placed on the substrate b such that the female
connect or on the substrate b is opposite to the male connector 2 of the
hard di sc dri gofj and then the hard disc drive d is slid on the substrate
b, and the rmg_ ! ogtlgct? § %f (lgfﬁ I e connector 2 are connected by
nt:d °t R el é’gbn;li‘%g e UnelilEsthRURL & £oMEEdMector, arkhas  type

of method of BHGHEEREHVEBIPYIAAUFLY 1 P PRe“Shape  of - e IRkavandesenal e
connect onale cimretorfarintesnel O WEIAGLeT ﬁ?PlFmEIét?ngtéﬁ PR E’Ee nsenfian of the
mal e cormempby, a2ubmtage and aperiphesal dewice Hat 23 PEactly GLPRES %Q’P? §‘fe 8 "[ 0004)
[ Probl ens to [0e0Bol ved by the Invention] In the case of the connecting the
femal e and IBnoemtenl Pechndbgyl] i bed above, because the hard disc drive is
moved by sli dgA@n0YSah théBeldWTgersdhal compmypas (efor, abbravwred BR)t he substrate
nust be nmaintal iS B sSTHRY QAR RCs haveuppehied disstedde a Bhustuspiice  nmust
nat ural '%ﬂﬁw@fﬁ ﬁf&? tﬁﬁéﬁghg@% L AE cslledahdiodberbamd mhvideds a
resul t ain’'s ﬁnp PaCSmeR (oo R gy & Ok B ph &8s Hophbilite thelsdmetisc r emai ns on
the_subsPea R P O o of “ohe RERS L Ao A ter mount g
this hardi§itBet RS &S HPeingBeRypace ﬁas no significance, and this is a
| ar ge proble N i nplementing mniaturization of the-pekrs [0005] In
consi der at i onlnohotdtmgathe harddlse i een B}célﬂﬁ%‘ﬁé‘f’ a;?hqun é{heF@qZég{lﬂ eet he
present hard disc drive d is placed on the substrate b such that the fgma e connector ['on o

substrate b is opposite to the male connector 2 of the hard disc drive d, and then the har

disc drive d is slid on the substrate b, and the male contacts 3 of the male connector.2

are connected ‘by insertion into the fernale contacts 4 of the female connector 1. This

type of method of engagement originates in the shape of the male and female connef:tors

since the female connector 1 can receive the insertion of the male connector 2 onlyina

direction parallel to the substrate b.
[0004)

[Problems to be Solved by the Invention] : .
In the case of the connecting the female and male connectors described above,

because the hard disc drive is moved by sliding over the substrate, a space for moving
on the substrate must be maintained so that the movement is not hindered. This space
must naturally be larger than the size of the hard disc drive, and thus as a result an open
space corresponding to the length of the movement remains on the subst'rate after the
mounting of the hard disc drive. After mounting this hard disc drive, t-h1.s open space
has no significance, and this is a large problem when implementing miniaturization of
the personal.

[0005) ,

In consideration of the above-described problems, it is an object of the present
invention to provide a connector structure, female connector, and male cor}nector, that
allows miniaturization of the PC by allowing mounting of the hard disc drive on the
substrate without, producing an unused open space on the substrate.

i nsertion int




i nvention to provide a connector structure, fermale connector, and male
connector, that allows mniaturization of the PC by all ow ng nounting of
the hard disc drive on the substrate w thout, producing an unused open
space on the substrate. 18 JAN 2005 [0006] Specifically, a connector
structure according to the claim1 con‘gri ses a femal e connect o8 HAN 208G
femal e contacts and a mal e connector having nale contacts that engage said
femal e contacts, wherein: grooves are forned substantially perpendicular to
the bottomof said fermale connector on the side surface of said female
connector and said femal e contacts are provided inside said grooves; and
said male C(I?{ngg]t or is brought into proximty to said fenmale connector from
sai d substa y perpendi cul ar directign, d by this proce state of
contact bet viysrifbaadlly,  conngctos S'ﬁréCthet@Fi}Fé*Hlet?atﬂf’rl%]@&‘ﬂ i r?B"?g]Sﬁs ﬁ;?néﬁgont acts
into  sahfedsooMesy fnthleogagitngndaimhlé comakelor baeg male ¢aderty haf n  he
connectegﬁagégdy@qyﬁgeagﬁﬁgﬂjwggrem;cI aim1, a connector structure according
to claim2’i s char actanl elybinddRE perpiddidurirab thectnmecbbsaid serhalzed ei ther to
the installation, Suiface obelNg rRhIEChnddid?@nd BEEILMER coftade dtei nstal | ation
surf acECPARAOS A Wit Connector: 1 S f1 xed, on § he nther. ok 0Replo said t he

d said S’le cbéﬁe to?is 1nta pro )
connectiSPViSled iRYf ! 5@%@*1@ ts%liﬁjfa' m2,. CS”'}%%BO&dS& &d MogeaGeor di ng
to cl aifmmely eonmkeion EOBY $AE S9SHNE ,¥P§‘£Fﬁd‘ ﬂgﬁgﬁa 179N d{rg Gasksoone of the
sur f acetatehf thntactshewesrabath caniacts as aitapsddy InpLng Eaégi“bazec %n‘?e on said
subst r afaéd gfod0693nd ¢ngagingeademare enntagét ure according to claim2 or claim3,
a connector pjopggture according to claim4 is characterized in that: said
femal e connegf @k cofinddtregubirdaddgding to slaiml | botansretonsigucere aceTdiE h sai d
i nst al Lﬁt(_jlﬂpﬂ S LAcL e SR2HGn Pk G218 FBRBIetcoAndctorfis firell Byher sathe iuiaﬂaéafgwm acts
protrudl i cglogg-lvgaé'b UL SR ARInaG1d inS@ilstidnesifate, aad isaidtmale cpnoadtated in

sepa

gr oups ot rating thermin a said substantially perpendicul ar
di rect ilérﬁ)ﬁeﬁ% EO “Bove; one of said female contacts is di sposed so as to
be in closer imty to said bottom than et and in
proxinmity t ollgﬁ1ed=0§{1%%9rs§5‘i‘_‘f:%% 2ccox ngﬁ&%kzalm ; %&3@1{1&?? an‘r%%%;g agﬁi%?gr oups of
two cortoedpiondiingharesteriged ip dhagsaiddpiriaio ;Sl_lgﬁ ¥ REe Oof}%esr hal e cont act
cor r esparisiratg, aod sad dbjsthie e dexirgneowded et SUSHE t er than the other nmale
contact corr@@®jdi ng to said other fermal e contact, and is di sposed by being
place in proxhrbhyectar stiaetuboadcorming taepion 3lof elgtm 3 @e%}ectqw“a%laﬁmect or
St r uct U oRdi6 Q6 tREmUds chatatiedizedin tBat: said fgmale comseter oy i¥ed hbbﬂ?@ng

said bottom into contact with said instailation surface; said male connector 1s _ﬁxcd by

said male contacts protruding sideways from said object; said fe.male contact is

provided in groups of two by separating them in a said substantially perpendicular

direction in said groove; o _

one of said female contacts is disposed so as to be in closer proximty to said B

bottom than the other female contact and in proximity to said side surface; said male

contact is provided in groups of two corresponding to said fem.alc contacts; and the

other male contact corresponding to said other female contact 1s s:horter than th_e other

male contact corresponding to said other female contact, and is disposed by being place

in proximity to the bottom of said object.
[0010]

In a connector structure according to claim 1, 2, 3, or 4, a connector structure
according to claim 5 is characterized in that said female contact comprises a pair gf
elastically deformable catches, and said male contacts are sandwiched between said
catches. '

{0011}

" In a connector structure according to claim 1, 2, 3, or 4, a connector structure
according to claim 6 is characterized in that said female contact comprises an elastically
deformable catch and a wall separated from and opposed to said catch, and said male
contact is sandwiched between said catch and said wall.




according to claim5 is characterized in that said femal e contact conprises
a pair of elastically deformable catches, and said nale contacts are

sandwi ched between said catches. [0011] 1In a connector structyre according
to claim1, 2, 3, or 4, a connector sfructure according to cl ail f JNi 205
characterized in that said female contact conprises an elastically

def ormabl e catch and a wall separated from and opposed to said catch, and
said nal e contact is sandw ched between said catch and said wall. 3 18 JAN
2005 [0012] In a connector structure according to claiml1, 2, 3, 4, or 5, a
connect or re according to claim?7 is characterized in that said
grooves are Eﬁﬂ ded in plurality on said fe Ie connect or nd.said mal e

connectors cbra cemEstPrisueEe aﬂcgfdang toclym ba d- o d ESPEHR SHUSTFal ity of
mal e comtcandisg av elapn G\is dextactpOgetah thatisaid gxmm@twrostdﬁ%m phealfy @ ding to
claim 1sa1@fen3ale Zonfsctdt, asll sald malauhneabarconstpondtta tie plombityphspido claim 8 is

char act Z ahgl tablityd Qe cBntRé@afChbOe@r recess that can be partnered
s prov 30 &d aphﬂ%elnygde connect or; II)elther of the other of said projection

or recess i s on said male ¢ t S f t ner when
connect ed to QFH‘]‘?C&EPJISQ“QB %%i?gﬁng§§§§19 &t o 53?1’ Jbg7 dédﬁgzggi‘t%% are
provi de S ruRire a8 BT, Ol B erffesized i t@ﬁ t})\k%{atﬁﬁojseé A P 6h bot h

sai d fesrebepartherestisgrovider Besaifl female eyWseet:or. [0014] In a connect or
structure aceihetiafgh¢ othet of smidprojectiomer eccessrin graveded an saihBIRKCSUMESOR | n t hat
gr oovess@ietof ezt bhkanbimicted tpasjdeanaledoanectar; airksad geojedtidaansl  and

bot t om tdaes:apé priVidkSalifled SR} BomQant aeriter ianiee pidhvwvidedirecticronbgthomues.

[ 0015] férﬁhlé‘c&?ﬂ@%{o‘? aﬁg@g@%gg cB&eRf}i ng to claim9, a connector structure
accordi ng tohl i's characterized in that said femal e connectors are

provided in %ior s%ctu?eegc% td aalﬁ‘?ﬁ’daﬁﬁﬁ@’&ﬁmh&oﬁﬁ' d substantially
t%fth bgelsap@EE contacts

per pendi cul ar eéir 1

is di spﬁ% i r% ?Vrfﬁgg_‘{%mg l? 1%0% er femal e contact,

and in PR R‘i"Fﬁrf‘)} §rgols RS dgrpaipgs afeo‘ff%’]d % conriect or accor di ng to
claim10 is E¥¥Acterized in that the male contacts are provided in groups

of two, and bme femile coomrcawrtacrerdings OedRIEG . ALOPREYY SUIIRBYE &FCof &ﬁ ‘Phe ot her
mal e conkaactl.iscb@aFterized in that said fernale connectors are provided in groups of two

separated in said grooves in said substantially perpendlcular direction inside said
grooves, and one of the female contacts is disposed more in proximity to said bottom
than the other female contact, and in proximity to said side surface.

(0016]

A male connector according to claim 10 is characterized in that the male
contacts are provided in groups of two, and one male contact is formed so as to be
shorter than the other male contact.

[0017]

[Preferred Embodiments]

The first embodiment of the connector structure according to the present
invention will be explained referring to Fig. 1 through Fig. 5. Moreover, in the present
embodiment, an example of a connector structure used when mounting a hard disc drive
that is the object on the installation surface of a substrate will be- ‘explained.

Fig. 1 shows the female connector 10, Fig. 2 shows the male connector 20, and
Fig. 3 shows the state in which the female connector 10 and the male connector 20 are
connected. In addition, Fig. 4 shows the state in which the female connector 10 on
substrate B and the male connector 20 are opposite each other, and Fig. 5 shows the

state in which the female connector 10 and the male connector 20 are connected and the
hard disc drive is mounted on the substrate B.

‘The base 11 forming the female connector 10 has a shape that is long in the
lateral direction, and the Jower surface 11a is anchored so as to lie on the substrate B.
At the base 11, grooves 12 formed in a direction perpendicular to the lower surface 1la
and opening contmuously on the upper surface 11b and side surface 11c thereof are
provided in plurality in parallel in the width direction of the base 11. In addition,
fernale contacts 13 are each disposed inside all of the grooves 12 (refer to Fig. 1).



[ Preferred Enbodi ments] The first enbodi nent of the connector structure
according to the present invention will be explained referring to Fig. 1
through Fig. 5. Moreover, in the present enbodinent, an exanple of a
connector structure used when nounting a hard disc drive that thei ngj ect
on the installation surface of a substyate will be explai ned. FJE 4

the femal e connector 10, Fig. 2 shows the male connector 20, and Fig. 3
shows the state in which the fermal e connector 10 and the mal e connector 20
are connected. In addition, Fig. 4 shows the state in which the fenmale
connector 10 on substrate B and the nmal e connector 20 are opposite each

ot Iher and Fi[gmgl'shows the state in which the femal e connector 13 and Lhe
mal e connect [ e QRIS ON the
substrat_ﬁ 3,09; 2 %g&gta ’]1'3 ef%i%ﬁi% M%maﬁ} ?fg\gﬁ :Ee%iggf:\h%)?ﬁ%ﬁe ﬁ:r@& e that is
| ong in tHdenp %Ct% "’e%‘l FYRE OvEr R g gred so as
to lie o dispesisiopoiitag gropves Jd, thatas,iadee directiongemspdiculss ?H"r a

di r ect | dneeithe fithalelcantact 3ads onem poximitetd the lowennafaspdhp H%jmctbﬁt i nuously
on the ujph&fesulef daeact 186, adds disgesalinfprodnityl tochd hide swffacer Elc iprehickled i n
pluralitye R)o%% 29} bﬁén efel e F.d4h direction of the base 11. In addition,
‘femal e con %@% are each disposed inside all of the grooves 12 (refer to

Fig. 1). 385&1{1 é@ﬁﬁl theﬁggﬁ' Bafighl ﬁas]assiﬁ strpdrt%/ro@!. Gn ke groups of

t wo |nS|de S 3h 1 hat

serve asla'iﬁ FE)‘ de‘hto‘[ ﬁ% m% %P& h gcﬂ ﬁP}c?n&] the

gr ooves sppfacg 'r?a‘lhcloéhel iSH Wearalpf% sl %ﬁIEﬁ F& “E‘ e't bt rat e.

of the fdirestien sodhpaswe vegisal bevrarbrén?ﬁdlﬁpwlprﬁ“t Ufl% pige éc

t han thesachidserted endiisposadt adth thadistad sad psotriidipp e e ﬁmiebwrﬁchlﬁén@ he si de
sur f ace the bage projestihg froni the cghﬂmui&caphnﬂuemlepowcmrgfl igself, hg0. 19]  The

base 21 dlétaterfd%f@mhn:ecdiMce2gcpﬁnasaemfroawmsdeasmﬁaaeowms theshdrédgsci n t he

lateral giJeastdfiislahkortdEef@n®Fgy @onnector 10. On the base 21, holes
passi ng from surface to the other surface are provided parallel to the

base 21 in th e Jbn addit
i ﬁsgl I o:‘ ”rt hﬁs X"}ng J‘A’Hrﬁ et 2%'%1%% Sticmbé%'?‘?w% pathr éf%xttic‘{ér?i’ ig%%tgﬁnﬁlggsgd | vml ?R
i S L ﬁ&%ﬁﬁ Lk S
di stal e a&dr‘?ﬁ’frést’é'l‘ilP Ehefﬁ ec‘t° 8 ur atce %owards t he
hard di s@irfage Ryetipn thpathes "H’II]%W%‘H éf’gFSPtocS‘ % e nal e

cont act @ofef sy hig ﬁbups of two separated vertical I y For the rral e contacts

22a and 22b t[rﬁmliormthese groups, the projection |-ength of the one nale
The female contact 13 is formed by stamping and bending processing a metal

material having superior conductivity into a predetermined shape, and has a pair of
catches 14a and 14b that are elastically deformable. The distal ends of the catches 14a
and 14b have an arc-shaped cross-section, and are disposed so that the projecting
surfaces oppose each other. The separation between the catches 14a and 14b is set so as
to be narrower than the thickness of the distal end of the male contact 22, and the female
contact and male contacts are engaged so as to allow electrical conduction by the distal
end of the male contact 22 being inserted so as to be sandwiched between the catches -
"14a and 14b.

[0022]

In all of the female contacts 13, the catches 14a and 14b are disposed separated
in the widthwise direction of the base 11 so that the gap between the catches 14a and
14b in the grooves 12 passes through from the direction of disposition of the grooves 12,
that is, in the direction perpendicular to the base. This is in order to allow the insertion

~ofa malc contact 22 in between the catches 14a and 14b.

[0023]
In the female connector 10, at one position of the base 11 in the widthwise

direction on which the grooves 12 are arranged, atecess 15 is provided so as to partition
the grooves 12. This recess 15 opens continuously on the upper surface 11b of the base
11 to the side surface 11c like the grooves 12. Moreover, the recess 15 1s formed at a
position shifted away from the center of the base 11 in the widthwise direction.



contact 22a on the lower level that is in proximty to the |ower surface of
the hard disc drive D and corresponds to the female contact 13a is forned
shorter fromthe side surface 2 1 a than the other male contact 22b
corresponding to the fenmale contact 13b (refer to Fig. 5). (00§1MThe
femal e contact 13 is forned by stanpng and bendi ng processi ng] 405
mat eri al havi ng superior conductivity into a predeterm ned shape, and has a
pair of catches 14a and I4b that are elastically deformable. The distal
ends of the catches 14a and |4b have an arc-shaped cross-section, and are
di sposed so that the projecting surfaces oppose each other. The separation
bet ween t he [0824)hes 14a and 14b is set so as to be narrower than_the
thi ckness of |, themdiesdodhe@BE2® 2 fropction 23 tqmowded d@t figniata te reesallé  cont act
and melg, Sanfackes AFE (GO8AMcamcaR 10 dhlrecat @0t isalormmdduat i on by the
distal oen OE' SR 0 O 20K 4 PP 21 PRl WidtBMis@Bintiche Inandwi ched
bet weerf EHECAl Ffte M1 il gh % sk Glekach3 Refofegabe uant act s 13,
the catadhin; abths Aital £8 Qfg‘c(ﬂfgjﬁfig epar aiﬂ i'nthe wdthw se direction
of t he thapmjectiosd3rdaabereasiyyaidebnie thy rg‘ﬁ’és g‘tches 14a and 14b in the
grooves 12 p@s2&k through fromthe direction of di s;ﬁosi t.ion . of the grooves
12, that i SThd iethod oficomeciing bptripghelcasalofmoupting 2 hardsdisc dHYSDi s in or der
to all 83%%%5 N5l doafectdl 20havihgtheanatre d2ciibedsioneon thpsubsiiptends 14a and
S

14b. [ i SiRL@r 10MAGGLeke dficnat desteibpdsbdveomilbfiowlbe base 1 | in
the w &ﬁ%l.im Q%H}ig%{:l on OII’.I whi c‘hét he grooves 12 are arranged, a recess 15

is roﬁxagd"“ba 0 partition . 00V, Thi
con!to i nuousl yls 15> ‘?‘ﬁ_&?a_{fg%é? dgﬂer ﬁd%gﬂﬁo% &%tﬁgﬁg& t; 5;]sceo::jf tgﬁ?gffﬁéﬁ ?mur face |
lc | i keothe 4r devas tme, cRistS BER ,Solﬂ?fée?cg’coess ? % %%- Abya position
shi f t eceravesyart disprsadedizesy 8bows each &t fs@opvss | n%#@“ﬂﬂ dgﬁ\?\? se g"l rection. 51
8 JAN 18B8idned Zikctly sbavisdhgregeessclonnect or 20, a projection 23 is provided
that fits inf0@26he recess 15 when connected with the fenmal e connector 10.
This recess P@m thigbtse, hermetidiac deve Poisistavdn moved teerg SRR center of
the basgdhe projtdiRnvidis hvdered iito elot ieoess 15Hrommdi lowehparht phreapsdtyal end of
the projeGhidOMsanivaDdontihest 15 befmeed2daaids teomustats B, ehdithe WA proj ecti on
23 can he £2Sh3VofaHk A5k 156 ahd the BERSBNthELs 22BBEHe upPeelavet #rodossttedonnect i ng
both i nfﬁgg $236n8% gg,lg,m,wgz GefiRiSFY S MbiesReDthipbparadomguuat mal e connect or
20 havin ;ﬁe sth cg I Q%S%Iﬁlaﬁguﬁp?a{-%@ﬁak%nﬁdﬁsﬂra&hﬂ 28b providing a
femal e ?or@égﬁcé?lg respc&n}epyglotal Cotthé gﬁ)to%selzj_escr i bed above will now be
'[lpl?ezgi]stal ends of the male contacts 22a and 22b inserted into the grooves 12

substantially simultaneously abut the distal ends of the catches 14a and 14b of each of

the corresponding female contacts 13a and 13b. Here, because the gap between the

catches 14a and 14b is set so as to be narrower than the thickness of the male contacts

22a and 22b, the insertion of the male contacts 22a and 22b between the catche§ 14a fmd

14b cannot be carried out easily, and thus in the operation of moving the l?ard disc drive

D closer to the substrate B, a resistance force occurs as long as a space €Xists between

the substrate B and the hard disc drive D.

[0028] . _ .
Thus, reacting to this resistance force, when the hard disc drive D is pressed

‘onto the substrate-B, the male contacts 22a and 22b push open the catches 14a and 14b,

and enter therebetween. Thereby, the fernale contacts 13a and 13b and the male

contacts 22a and 22b are electrically engaged. Simultaneously, the l_)ottom surface of

the hard disc drive D abuts the substrate B, and a stable positioning 1s guaranteed.

0029
' Ef the Lard disc drive D is mounted on the substrate B by using the connector

structure comprising the female connector 10 and the male connector 20 as in the




explained. First, the hard disc drive Dis disposed on the upper side of the
substrate B (refer to Fig., 4). At this tine, care is taken so that each of
the mal e contact 22a and 22b groups are disposed directly above each of the
grooves 12, and the projection 23 is positioned directly above tHe AN 8

15. [0026] Fromthis state, the hard glisc drive Dis slowy noved towards
the substrate B, and the projection 23 is inserted into the recess 15 from
the | ower part. Subsequently, the hard disc drive D continues to be noved
towards the substrate B, and the male contacts 22a of the | ower |evel and
the mal e contacts 22b of t he upper  |level are inser I n seg elg e |nto t he
gr ooves preset emépdimsngithe agjon afiplidingshe hewdh disopaye QS‘th?rﬁ‘él?St Br

si mul t anenwstyr, antthos pravidiag ahypéwspacedonmbeingdin hadslizXiiverid op2
corresp%@ktme BEiS RREhédtelaYy taadahd sigé of e sgbaaneB cid be[r@hRZd by Bhe distal ends

of the S;?émi ﬁlﬁoﬁxﬂaéﬁ'}@?e @ﬁ (}f@ﬁ él? \hﬁ%@letsnﬁstﬂiu?ﬁl\bﬁﬁtea%an gubstantially

si nmul taneou tches 14a and | 4b of each of
the corr’® H[% femal e contacts 13a and 13b. Here, because the gap between
the catches #2d0hnd | 4b is set so as to be narrower than.the thickness of
the mal e cont %es theofemaineormestor | Aand fkemelesonpgctomed argicanpgsitdaby¥s 22a and
22b bet wieieing theepropctbe 3 baahandle detinectan2d sideantodhe resdssoldt oretheifemaleand t hus
in the opgRedbON) Sitie BV Bﬂtﬂe%nhedtdrsdi()%d(ﬂ(}ioaﬁ beRonhetet withowtepdatit r at e B,
a resi Sté}menﬁ&%@er L&icﬁng@ BliASorth BAAEl e @5 hAdcSorDE) sdedrecéRdnshbst rat e B

and the pay Hﬂa&‘%o A el e thu 1o GAF i b9 chéibRséms] stance Torce,
when 518 i'S pressed e subStrate B, the nale
cont acts 2b push open the catches 14a and 14b, and enter

t her ebet ween. eby, the female contacts 13a and 13b.and the male
contacts 22a I@rﬂie preseRlriavantion; Hiecars ip whighgdurd SrrvaidBavtisd °F ke bot t om
sur f ace substrate®. wWag expdaiged, dnit P@‘*Dhamh%mﬁhéomw%ﬁ en the syhgirate andifice

posi t i onfemglel ®@ngecterabd esdhe dgvd@29Jalsofpassielenard di sc drive D is nounted on
t he subst r at elnBddjtioss itiegstivdawre ofi hectoanectsits rof ceupresend embbdinmgt areendtemal e
connect qimitéd Rsitigaiaing aGnd et diivenasf courséiby pfbwdibg 11686 6 present
embodi MBRipectiPQy anltvBbuMctsSthflhBdo bB @1 icdilf cknedfddy teRoffledtina catilbat rate B

does n OrEaI% ! rFurt?)Elq?tSlja Uthe RO AN U \Brudfur® Qﬁﬂe%égﬁt 1anEnti'6?1VdaB§hl dohee hedd di sc

drive D.Q rate B1s not necessary, and the size of the substrate
B can be re ﬁ correspondl ng armunt Thereby, the PC itself having
the subst rat t1 esecor‘?&i1 embodlpr?emo fhe' connector structure according to the present -

inventlon will be explained referring to Fig. 6. Moreover, the essential constituent
elements already explained in the above-described embodiment have identical reference
numerals. and their explanation has been omitted.

In this embodiment, a female connector 13a (13b) is formed from an elastically
deformable catch 16 formed by a metal material having superior conductivity and a wall
17 separated from and opposite to the catch 16. In this case, the wall 17 is one of the
walls that form a groove 12. The gap between a catch 16 and a wall 17 is set so as to be
narrower than the thickness of the distal end of a male contact 22a (22b), and the distal
end of a male contact 22a is inserted so as to be sandwiched between the catch 16 and
the wall 17, and thereby the female and male contacts are electrically engaged.

- [0033]

In this embodiment as well, in the case of mounting a hard disc drive D
providing a male connector 20 on a substrate B providing a female connector 10, the
method of their connection is basically the same as that of the first embodiment
described above. In the case of the present embodiment, when the hard disc drive D is
pressed to the substrate B after the distal end of the male contacts 22a abut the catches
17, the male contacts 22a deform the catches 15 and enter so as to press open the space |
‘between the catches 15 and the walls 17. Thereby, the female contacts 13 and the male '
contacts 22a are electrically engaged.

[0034)

If a female connectors 10 such as those of the present embodiment are used, the
shape of the female contact 13 is simple in comparison to that of the first embodiment
described above, and can be completed using a small amount of material. Thus there is
the advantage that the costs related to fabrication can be reduced.



(0030] When the fermal e connector 10 and the mal e connector 20 are
connected, by fitting the projection 23 on the nmale connector 20 side into
the recess 15 on the fenale connector 10 side, both of the connectors 10
and 20 can be connected without a polarity error. Mreover, providing a
projection on the femal e connector 10 ‘and a recess on the mal elgafNdisor 20
attain the sane effects, and are not limted by the present enbodi nent.
(0031] In the present invention, the case in which a hard disc drive is
nounted on a substrate B. was explalned but providing the nal e connector
20 on the subst[083% and the fenale connector 10 on the device is al so
possi bl e. I n ad@#ffectrof thémvehtitig]t ure of the connectors of the present

enbodi ment are Q@LyplhinBlH hBshe Qe rSHP fiRtPeRAMiR AT ofitBEside k¥acehift  of
cour se by . il b r}eg?oﬁfghoa\%§aﬁe%txsé th PLHIRThY B ﬁnadba af ctfo% WiEh

el ectri cal

%’ eUne bgomysUTare iRt Trale TS it
connect or §pFEbtp BOP YT B?ee%tet 19 %ﬁ?‘?'&?ﬁ‘q{aﬂ]da"i“é FEY Ié‘ unit .
(0032]  NeRplacsiee pyveied léwﬁ@éh%atooaﬁs,tﬂwemétfrm)@&ceﬁar§tbmgélh%o a%%f-‘dl ng to
t he presemith ibaemaleconnedtbr fremexpibstanealy prperdindar dirdetign, ad iMthisover, t he
essenti al preutss,idyuhonaletamng beiag iisedyd xpliai grodvdstandhagading dredfenmid bed
enbodi nenteoh@¥a, a&%R:téwnu{cef)@meﬁeoth%%rc%lé attBREd t TREfeb £ XN B ih@N has
been omi t t.ghne cltéq tllt@rt?; chfoqf‘dgtsgdx?xg T d?s%ncgf%%:t&f ﬂl%%@b*rja’tz’eb)as'xssth Q&ﬂiﬁd

from an eI St Vi ng
Cuper or “CRIEnEY g?ﬁ e S gy si‘e%ﬁarf*%ﬁ%%% os.?gf;t?ef

catch 16. TFRESSHYs TduSthe SHbsteq ganqbg e u‘i’i Y PN GRITESPORHIRE 1P R¥M%r oove
12. The g&pWetibti appamtusitself badginio WS subsirajescan be migiatarized- be  nar r ower
than the thickness of the distal end of a nmale contact 22a (22b), and the
distal end of [BrefiEeproatiactf @B2&igises]nserted so as to be sandwi ched between
the catch 16 arkig. I e pabpective dandng feyvahy theRnfatnedmcatod ofiledirsont act s are
el ectri calehq\bogng@,gegﬁthgﬁ 3t inveRtibRl S errbodl ment as well, in the case of
mounting a harggdisg éjﬁéryfec@ve Hfa%hé’krﬁgmﬁﬁod HaleUIRRELS of?thﬁPsta substrate B

provi di ng.g,+,.8 rﬁo?“?l‘l-n Eé?{t of the| r connection is
basically the |

SGL n the
case of t?‘ﬁi‘ resgBJtcz;rrft%) g;ﬁggﬁ)&rﬁuﬁﬁmnfﬁ e taemw ?‘?’vg’ IS‘l'j gg%ﬁ&e{%g%ljd to
t he subst d .of .the nal e cont s .22a abut the

cat ches e? 15 REPRESEY S SN SYIAE fh?é‘%*aewélﬁn% 5&&9&?8% as to
press opeﬁ“@ PlecOnneEpt e ORPPHIS cagh et on eawlstae wal I s 17. Thereby, the
f emal e cont act §1&3 Bridparfrechut eravauhshooring Heastate én pihicdt the danaly cenpridend.

[ 0034] a male connector are connected and the hard disc drive is mounted on the substrate.
Fig. 6 is a planar drawing showing the female connector of the second
embodiment of the present invention.
Fig. 7 is an explanatory drawing showing the process in which the hard disc
drive is mounted on the substrate using the conventional connector structure.

[Explanation of the Reference Numerals]

10 female connector
12 groove

13a, 13b female contacts
14a, 14b catches .

15 recess

20 male connector
22a, 22b male contacts

23 projection

B substrate

C hard disc drive



if a femal e connectors 10 such as those of the present enbodi nent are used,
the shape of the fenmale contact 13 is sinple in conparison to that of the
first enmbodi nent described above, and can be conpl eted using a snall anpunt
of material. Thus there is the advantage that the costs related to
fabrication can be reduced. 7 16 JAN 2005 [0035] [Effects of thdgl ayezpg on]
As expl ai ned above, according to the pregent invention, on the side surface
of the fffmal e connector grooves are forned in a substantially perpendicul ar
di rect i ofl3msh respect to the bottom surface of the fenmal e connector, and
at the same th ng,cobﬂs%ﬁstmea@é &6thoridHh alPén‘i’é{é @&%el:t’&%h&'ﬁng eS8 95@aM8and khe
mal e contacts are brought 1 nto contac h the femal e connector from a
subst ant imald gonpectpehaliingiinate aﬂintaetstthaxrepgmanmfemalesconmcmce»ilsremuy the mal e
contacts being |nserted in o the ooves an?l g%g (g(gotfhe fe cont act s,
a state of coRIOQVES BERER t%FEPeéldicé‘aé i Faf e e\mpwt%. ng

connect ey, o NRIBirthSe sta?cpf‘e'ﬂgdrh azfnnéal;tbpé arlchfaen{(}%r ﬂ)n‘fﬂc%:arg l'cW?déH]ingllag said

substrate, as is the case conventiona us an open space nmoving the
hard di sgrodives said feimalesiohsict Btpeovndemmtgrom;saéswar‘oy sepdnating théra iswingt rat e can

be reduced by .an anou correspondi ng.to the op ace and the a rat us
Tsel 1 bERSANANS PEIRFRdiGHIBE dSEIgN ¢ FAL GO O i P2id 0 mﬂs&%@“&%ﬁ%&%ﬁ&ﬁ of

the Figupeg] bril'ng;losler Pn%x?mﬁﬁﬁ??a‘?&ﬁbt\‘&n‘ﬁ‘i&%@h&*&@%ﬂ%%ﬁl@ bRk angpnect or of

the first present invention. Fig IS a perspective
drawi ng phoximity té keid sleaurfacenect or of the first enbodi ment of the present

invention. Fig.. 3 is a perspectjve drawing show ng the state.in which the
femal e connect@f MalRgoRAE lﬁﬁ{ogl%édﬂéewﬁo ‘@%Fﬁﬁ%‘&‘i‘};%g gde fealgcoptacts,

per spect iyg, ?%Wdr}galérw}%é%%r lé"ﬁ’rﬁﬁgﬁttlﬁto' ﬂo*‘fﬂ}]gfh E’is @ £R0R! BnfQEEs R aidgand the

mal e connectof are opposite eac t her ‘on trate. Fig. 51s a
per spect isuiestahtially pgrpshaﬁmbhagdiirwﬁoala{tddny ﬂummbmsabtatefcémahecbhm‘we@t oth a nal e
connect or are connect d and.the.hard disc drive.js m)unangd on .t he . a:ﬁlbstrate

Fig. 6 i8%%2 ‘H@""E%W%Bl SRS LEhEeRYS AN enEraing &g

enbodi ”e@ﬁntﬁéts.t he present invention. Fig. 7 is an explanatory draw ng
showi ng the process in which the hard disc drive is nounted on the
substrate using the conventi onal connector structure [ Explanation of the

Ref erence Nuneral s 0 femal e con or, 12 groove b femal e contacts
ma. % annector structure accor1 tto Claint 1 Wherein sal&:f“erhale 2ontadt COmprises a

pair of elastically deformable catches, and said male contacts are sandwiched between said

catches.

3. A connector structure according to claim 1 wherein said female contact comprises
an ¢lastically deformable catch and a wall separated from and opposed to said catch, and said

male contact is sandwiched between said catch and said wall.

4. A connector structure according to claim 1 wherein said grooves are provided in
plurality on said female connector, and said male connectors correspond to the plurality of

said grooves, and a plurality of male contacts are provided.

5. A connector structure according to claim 1 wherein:

either a projection or recess that can be partnered is provided in said female connector;

either of the other of said projection or recess is provided on said male connector so as
to fit a partner when connected to said female connector; and

said projection and recess are provided shifted away from the center in the widthwise

direction on both said female connector and said male connector.



14a, 14b catches 15 recess 20 nmal e connector 22a, 22b nmale contacts 23
projection B substrate C hard disc drive 18 JAN 2005 8 Clains 1. A
connector structure conprising a femal e connector having fenal e d@niANci§s and
a nmale connector having nale contacts that engage said fenal e contacts,
wherein: grooves are forned substantially perpendicular to a bottom of said
femal e connector on a side surface of spid femal e connector and said fenal e
contacts are provided inside said grooves; said fenale contact is provided
in groups of two by separating themin said substantially perpendicul ar
direction in gahd¢oghQeySstrueiie MlcofBhgiof GATRI EwheRlP£ b dcnt4bt PHIAS Between tigs to
be in closer proximty of said bottomthan an other of said femal e contacts
and in pn@malu dopnewsosaiddhs puefempld ewmectonisdlosat @ woximtttoissidgrosipirdiddn ian
groups two correspondi n ald femal e con wher eb id male
donnbct oPtHeb O GRS R tina ey ale GORRE 1 AR b (BRSO RTLHR s
substantially perpendicular direction, and by this process a state of
contact between both contacts is attained by inserting said nale contacts
into said groGvAsoanetteryagimgasaidng enadie | ebateactaid femalAcoentee isfiixed

structure acco d|n 0. cl ai n sajd. fe e conta ri.ses pair
of el ast &M Al oEaycmioan ohigh BEbdinsaTEd Gn o upEafan Bineies aftlq
bet ween §@a%a1@@61ﬁla@r%r isfixed cﬁpmﬁﬁér%e%ffwhuﬁﬁat%%q&ﬂém&tﬁe ebRbin 1 wherein
said fe e contact conprises an elastically deformable catch and a wall

separated from and opposed to said catch, and said nmale contact is

sandw ched be en said catch and said wa nec structure
according to % 'Wewwwrgﬁqcﬂr‘&%m%‘%% é@’hﬁ?eb‘%/f’a&g a:l1[a{1 'ﬁ ty°%n said

femal e copaeipl, O?f%rsqba@at@ aHE'sﬁd%‘B ﬁﬁtaqye$lce%d&&tamatcpsm@atel ral ty of
sai d grooves, lurality of | e contacts are provided. 5. A connector

structure accordl ng to claiml1l wherein: either a proj ection or recess that

can be partner rovi in sa nect o of the other
o sat d pr of ek fisappLaREtt BogRifs itiRsh! STRETHERY oS g © o
Cfit a pachﬁ\ﬁcEts\éﬁ%BnEé%%@%aﬂé’cérﬁacﬁ%bﬁeﬁ;pﬁﬁ&hg 16 RRYAE fShale 206ta&t3ind AArPhACt i on
and recess are provided shifted awa romthe center in the w dthw se

di r ect i omalmcdsadt cempspohdimglte tltcmﬁhmfcmale anotagtathy omglmeale epniedt being shorter

than the other male contact.

10. A connector structure according to claim 9 wherein said one male contact is
disposed in proximity to the bottom of said female connector relative to the other male

contact.

11. A connector structure according to ¢claim 10 wherein said bottom of said female
connector is adapted for coupling to an installation surface and the male connector is adapted

for coupling to an object.

12. A connector structure according to claim 11 wherein the installation surface is a

substrate and the object is a disk drive.

13. A connector structure according to claim 10 wherein said bottom of said female
connector is adapted for coupling to an object and the male connector is adapted for coupling

to an installation surface.




18 JAN 2005 9 6. A connector structure according to claim1 wherein a one
contact point between the one nmale connector and the one femal e connector
is closer in proximty to said bottomthan an other contact point between
the other nmale connector and the other fenale connector. 7. A corgnesy 2005
structure according to claim1l wherein said fermal e connector is fixed to
one of an installation surface and an obpect to be installed on said

install ation rface, and.  said nmale connectar is fixed an ot her. ong of
the | nstal | at o Soniestt Sipiioresooiaes dan 1 whstnacfomsellfih Hisfiedifarng
to clai mp ohRf Ridujsigidvé. nstal lation surface is one of a surface of a
substrate, and said object is a device nounted on said substrate. 9. A
connector structure according to claim21 wherein each group of the two nale
contacts conprises one nale contact corresponding to the one femal e cont act
and an other 'male contact corresponding to the other female contact, the
one nmal e contact being shorter than the other male contact. 10. A connector
structure according to claim9 wherein said one male contact is disposed in
proximty to the bottomof said femal e connector relative to the other nale
contact. 11. A connector structure according to claim 10 wherein said bottom
of said fenmale connector is adapted for coupling to an installation surface
and the mal e connector is adapted for coupling to an object. 12. A
connector structure according to claim 11l wherein the installation surface
is a substrate and the object is a disk drive. 13. A connector structure
according to claim 10 wherein said bottomof said fenale connector is
adapted for coupling to an object and the mal e connector is adapted for
coupling to an installation surface. 18 JAN 2005 10 14. A connector
structure according to claim 13 wherein the installation substrate and the
object is a disk drive




