; QRe3eHE<""6: T/ 415 Decenber 2003 .BOARD- TO- BOARD CONNECTOR CAPABLE OF

READI LY ELECTRI CALLY CONNECTI NG TWO PARALLEL BOARDS TO EACH OTHER
Background of the Invention: This invention relates to a board-to-board
connector which is usable in a small el ectronic apparatus such as a nobile
tel ephone, a nobile termnal, and a digital still canmera. In the manner
known in the art, such a small el ectronic apparatus conﬁhi es an Eﬂ%§mard
and a main board which are electrically connected to each OtFREPPEN
connecting the LCD board and the nmain board to each other, proposal has
been nade as follows. Referring to Fig. 1, a board-to-board connector
conpri ses an el astoner connector 20 for electrically connecting a first or
LCD board 21 and a second or main board 22 to each other. The connector 20
conprises an insulator 23 having elasticity and a nunber of contacts 24
fixed on tgoaART-FOeBORAMMECNISECTON CAPABLEBOPrRERADUNMENECTRICALLH . The
insulator 23 is forned into a shape such that a part of a cylinder is
coupled with a r @ONRFOTANGOEWA) PARSLECBBARDS TOEACHRTHER d 21 has a
primary surface 21 a and a secondary surface 21 b opposed to the primary
surface 21 a. Electrode patterns 25 are arranged on the prinmary surface 21
b at the predeterm ned interval. The second board 22 has a pri nci pal
surface 22a on which el ectrode patterns 26 are arranged at the

pr edet er m ned i;@&%c;égﬁ%%ggﬁﬁéﬂb%b&ﬁ g. 2, the connector 20 is interposed
between the fir secon oards 21 and 22 that are parallel to each
other. In other Wg dentibe rélbtcstio ROsgtd24-bogrdt@rergtarwieich ippsablsim Aace of
t he connector 20 while the 2 15 Decenber 2003 second board 22 is placed
on a | owersmall Ekotronic dfparalaasech as 220obile telephspece meflite teeningbrand@ fir st

and the second boards 21 and 22. In this state, the electrode patterns 25
and 26 ar edigitalsdftcagerai th the contacts 24, respectively. Therefore, the

| ectrod tt 25 of the fir b d 21 j | ted t
The el ectr bde. pdfiae s rovRdt g usbaa 388 bl =Bt act o 24 ot
the Connecé@ﬁgﬁ%esu%’gp@?eﬁoarﬁ%d@%ﬁ?ﬁ&ém%ibﬁ aY@éi!écir&aﬂPFéﬁ@édt@& td orce per

one term na ablée 1n contact resistance. Since silicone rubber is
used as a gRiLhinal. ForldePnehHt MedrGD thardand tHeemdif losardtio @achotiggreat . |t
is therefore Inpossible to inprove a positional accuracy. In addition,
short - ci r cpicpobg Heet bexenmikie aslfelldwsde patterns on the LCD board and
short-circuiting between the electrode patterns on the nmain bpard are often

caused to occur.Regmnkiontige] Mbpams-iorkaard SORBRIOT CRIMRRTS® ¥ S TRVent i on!
It is th f ject of th t,.1 i i

boar d- { oG REL b FiamteHY SBRaRG iR TEPARa] it etond or

manuf act ur o, BLERDPl AR O ARMCHE? 28/cefiise8anGASlatorod S anot her

obj ect of the pres invention to provide a board-to-board connector of
the type dgsgnd Beticihhsd atResHetQ charidly 24 Aved-BiCtansurtaceodfdbe to connect

the LCD board and a nain board. It is still another c_)bjfect of the present
i nvention neultand3at apeaktatiiodd mtervabnidetiosulaior Rds tofpeddeise®i bed) whi ch
is substantially free fromshortcircuiti n%@between el ectrode Ig@tterns on

t

each of t hehansasum) thet ajpartel@ eyipteis copplawilt arerlangdepR afReRIREdon 1 o
id d-_t ob d t f th I i

G abi |1 £ yba 3 MEctey R s # pRinema Sy iR e BdRiopdvattiEs 1,

I nvention b0, B@{?&fééjc?’?atffg‘?%@%%gﬁﬁ%gégpnﬁ%%freﬂe phitkhe devae seswdddoed,

whi ch is conpa ce According to the present 1nvention,
there is ppRWMLBAmAnPaM e ribaane predeteahiaed fraenal. ecTid seddry mmmidect i ng a
first and a second board to each other, the first board having a primary
surface ang? aasequirtipal ssdataeRa oppdychl eteotrotie ppiemsrds agrarsngeadata first
direction, the second board having a principal surface facing the secondary
surface wi the predplec@inesfintary@r ebetween in the first direction, the first

or mary surf ace, PEEEoRe: Bolbeonagring 2 o MivRrre) P RRAER A A oce
pat ter s aANaelaqn I e LRGN, S 86 T BEADBRIEH: P diter dofempnect or

conpri ses i su or and a plurali conductive contacts assenbled to
the insul afr%f firsEBSATdeH & hfacanshigh LpBe COUHRGLE 60 Tprnatesr 20 WaBethEor tion

pl aced in the space and held by the Iinsulator, a first elastic portion
extending fromthe base portion to*face the primary surface, a first
contact portion protruded fromthe first elastic portion towards the
primary surface for comng in contact with one of the first el ectrode
patterns, a second elastic portion extending fromthe base portion between
t he base portion and the principal surface, and a second contact portion
protruded fromthe second el astic portion towards the principal surface for

o a Y o o



Fig. 2 is a perspective view of the board-to-board connector of Fig. 1
together with the boards after connection; Fig. 3Ais a front, top, and

ri ght side perspective view of a board-toboard connector according to a
first enbodiment of this invention; Fig. 3Bis a front, bottom and right

si de perspective view of the boardto-board connector of Fig. 3A; Fig. 4Ais
a top view of the board-to-board connector of Figs. 3A 3B: 5
Decenber 2003 Fig. 4B is a front view & the board-to-b@g q@HﬁﬁﬁéﬁE& of
Fig. 4A; Fig. 5is a sectional viewtaken along a line V-V in Fig. 4B; Fig.

6 is a sect] YA L nj | ' RR sz E

connect or %:ég%ﬁgcqos r?%ﬁ%g]gjrcgé o:nga E)Ia%g S%{fﬁgg;%? E{FSC&"[;‘%FS a seicr?ia(t)éﬁgl gvi ew
simlar toehitdtwden MEfirel n@UROSRRAHHYodrds 21 andP2. | In tids verd, ther inserting
a board into the board-to-board connector; Fig. 8A is an unassenbl ed

per spect i vaestrete phtterodsScandPs ate inctantactivath theeontdotalb# yrespadiseiy. ng t wo
boards to each other by the use of the board-to board connector illustrated
in Figs. 3fersBredine eleeirade patiajns 88 of hafirst hrandgtdaresRiesisraly vi ew t aken
along aline VIIB-- VI1IB.in Fig. 8A,  F,g. 8Cis an r ged ctional view
simlar toPHINGClaHO RGOS HRE n$28Phtie L5 a{)&@aﬂe @??ﬂ'%agnﬁﬁﬁ of a
fixing nmenper. Fi.g. ,9.] | ed perspective view of the connection
structure %qntﬁta_zqﬂﬁhéﬁaﬁﬂiggfgﬂz sectional view of the board- to-board

connector accor difgetd, eSQARREIRTAS WERR!n @bnidblify IgwepEt 6Re taheRai n the
boar d-to-board connector connects two boards to each other; and

and unstable in contact resistance. Since silicone rubber is used as a material

of the insulator, the profile deformation is great. It is therefore impossible to

improve a positional accuracy. n addition, short-circuiting between the

electrode patterns on the LCD board and short-circuiting between the electrode

patterns on the main board are often caused to occur. Furthermore, durability

IS poor.

Summary of the Invention:

It is therefore an object of the present invention to provide a board-to-
board connector which can considerably reduce the number of manufacturing
steps of an LCD board and the production cost.

It is another obiject of the present invention to provide a board-te-board
connector of the type described, which does not require an FPC and a solder to
connect the LCD board and a main board.

It is still another object of the present invention 1o provide a board-to-
board connector of the type described, which is substantially free from short-
circuiting between electrode patterns on each of the boards.

It is yet another object of the present invention to provide a board-to-
board connector of the type described, which has a durability and a
reworkability.

It is a further object of the present invention to provide a board-to-board

connector of the type described, which is compact.

r



Fig. 11 is a sectional view of the board- to-board connector according to a
third enbodi ment of this invention, wherein the board-to-board connector
connects two boards to each other. Description of the Preferred Enbodi nent
Wth reference to Figs. 3 through 7, description will be made about a
board-t o-board connector according to a first enbodi nent of this invention.
Simlar parts are designated by |ike reference nunerals. ‘I@e bogrdécﬁtga- board
connector is for electrically connectifg the first or L¢B ieeamoey: t he
second or main board 22. The first board 21 is of a rectangul ar-shape. The
second board 22 4 ' ; i &-Beganber 2003
I n the manner m%%ﬁ?%ﬂ?ﬁ@?ﬁ%f@%%%ﬁt @ggrﬁ:tﬁ?%gfé?éﬁg@ﬁeﬂa gggrdtlhe second
boards 21 @fitheddrit@casckieaBpedhriictiag avirstural 8 pacendShbatitiotdaehealiieeeen in
the first direction AlL. The board-to-board connector conprises an insul ator
31 pl aced the firsiehcspa baviBganprimap surkdcetandod secontiacy svidacoappesast 132
assenbled to the insulator 31 and arranged at a predetermned ipterval in a
second di riGetArsrATASUPacD dhailEsticiecten. the seeerd beRrdaviiEha RINCIRALh of t he
contacts 32 |s fornmed to have a U .shap portion, 33 | t,pl p-.shaped
portion 3451{[)tﬁ08ﬁa‘§ﬂaqfd%§ﬁ?@?jf%58ﬁ%?? Wﬁﬁ@rs.pai%ﬁ%ﬂ ﬁﬁf@tﬁ%&ﬁﬁbqﬁ%gﬁl of the
contacts 32 ri rtl : L f | , a
First cont St By RoRsCuadaBRlas ARuitfel sl S Suogbh e IARRITY,
contact poﬂhbiﬁ?ﬁnéi'g%uﬁjéb& BaSRCHA bbaR BRand 8 phlralgdfisecthe ekptodeS and hel d
by the insulator 31 and extends in a third direction A3 perpendicular to
the first parterbberrmagetdndhe ecnhtipassulizicand TA8.boehdid-board @ireeciad porti on

32b extends fromthe base portion 32a to face the primary surface 21 a of
the first toapdseslan Nselatorand 2 phraldy opeerdusiive seniastastaniied @ fMfin t he

the first eumpise: ehraldy opes f 2ed s s th
cont act | i ERBRE oFaphal e GhebBts F%HEE%ZQE%%%%&%?%@@?%i#@??ng% the
base. por 1 5 S280 BRSNS By ilF BeBRRCH A sy RS RReAIRGTCAMNG | { ace 222

of the second RYAbH (@ facethe prifdPdurad aclirsPesritaorpciisn prattudedisorir om t he
second el astic portion 32d towards the principal surface 22a of the second

board 22 fwe fesinglagid portiontawardeithé pomanpsurfare foe comin@einesntadevifiat t er ns 26
by elastic force of the second elastic portion 32d. Thus, th irst and the

, f
second boagmsobtheditet eloctpde paiteras & seeikeladis RYan SIS _ror§: th%e t he
fi t tact ti 32¢c | b hi int tact i h
pat ter ' 26oae BHEOR DEUHEEL b PSR PYoR ARS STa Bt b Bk e SEEbAT el ast i ¢
portion 32@0@5&%&9&#‘@?&@{%@%@%&% Sodhfs JBLEASGlof 1AM and prisdiphoar d 21,

Even i f thé distance ace S between the first and the second board
21 surface for coming in contact with one of the second electrode patterns.

£ Fawi :

Fig. 1 is a perspective view showing a board-to-board connector ina
previous technique together with two boards before connection;

Fig. 2 is a perspective view of the board-to-board connecior of Fig. 1
logether with the boards after connection;

Fig. 3A is a front, top, and right side perspective view of a board-to-
hoard connector according to a first embodiment of this invention;

Fig. 3B is a front, botlom, and right side perspective view of the board-
to-board connector of Fig. 3A;

Fig. 4A is a top view of the board-to-board connector of Figs. 3A and

38:




6 15 Decenber 2003 and 22 is varied as a result of the change in
tenperature or the like, the connector is adaptable to such variation since
the contact 32 has the elastic force. Each of the contacts 32 further
conprises an engagi ng portion 32f connected to the first contact portion
32c. The engagi ng portion 32f has a shape adapted for engaging with a

connector inserting jig 41 in the first direction Al. artic ly,
t he engagi ng portion 32f is of a sickl é-shape and is fol\{%]@ 8%’?‘5855@@% of

the first contact portion 32c of each contact 32. Before the first board 21

s inserted intg:gngs ¢ 5HaRRAeRYABodithiodiralcephedr BOFIG an; 41 a of the
connector inserting jig I's engaged with the engagi ng portion 32f to

wi den the U-shapggg P4 sestiohal dswshkem aiohgf Gne V-V FhEig, 4Bhe first board 21
is readily attached to the insulator 31. In addition, the el ectrode pattern

25 on the first fgas it 2tetibnaavidlwsicieantpeiigh§, wherein hetbeasdttadoagbrti on 32¢
in each contact 32. The board-to-board connector further conprises a pair
of clips 3Iprinectaticoppeeiy tWadorrdssio ersdrthen and the insulator 31 in the

pr efer ab ot hat 48 { RePaeiesa! Ko Tyacineas. WAFhpSeriEaRr el . °,
t of h. clipe35 t [ 1t A ' | ectrod tt
25 on the 13 pat-el gy ipS S P e A bosrplAgbal chplebRrel 7L Lent T

shor t - ¢ reul {1 ng-igf g ARCaGLAGLIOAGIR Pt @5d1Hu8 Fieanof dueuricctist sbosucs B vi a the

clips 35. Referring to Figs. 8A through 9, the description will be directed

connect i OnejgkirigahESNEing twhdoank W-aavhimberby theness ofrthe beagier t o
connect the first and the second boards 21 and 22 by the board-to-board
connect or , beed doginpeide iluistrated iniRigs. FwB8: 486a88dBa franme 37. The fixing
menber 36 is of a generall

| ar-sh . . d
the center of eddl 8BIi$AB %ééfﬁgfiggg‘y 2 Y%W&%ﬁ?ﬁQ&Q&%E"i'?\%qginge\ﬁggdﬁgém “

portions S'E_Sb bg_rmad at the four corners thereof for engaging with the frane
37 z 15 Befenber 2003 in the first direction Al. The frane 37 is of a

general |y rectangyl 8§ 3ARMIAGEd sectional view similar to Fig. 88, wherein one of
boards is engaged with a hook of a fixing member;
Fig. 9 is an assembled perspective view of the connection structure of
Fig. 8A;
Fig. 10 is a sectional view of the board- to-board connector according to
a second embodiment of this invention, wherein the board-to-board connector

connects two boards to each other; and

Fig. 11 is a sectional view of the board- to-board connector according to
a third embodiment of this invention, wherein the board-to-board connector
connects two boards to each other. |

D ipt] fer | ts:

With reference 1o Figs. 3 through 7, description will be made about a
board-to-board connector according to a first embodiment of this invention.
Similar parts are designated by like reference numerals.

The board-to-board connector is for electrically connecting the first or
LCD board 21 to the second or main board 22. The first board 21 is ofa

rectangular-shape. The second board 22 is of a generally rectangular-shape.

*




has a projection 37a formed at the center of each of the both side surfaces
t hereof. The board-to-board connector is at first fixed to the first board
21 by the clips 35. Next, the first board 21 is nounted on the frane 37
made of synthetic resin. in this event, the board-to-board connector is

| ocated in a recess 38 at a front side of the frane 37. Subsequently, the
frame 37 is placed on the first board 22. As a result, ﬂ?@ fir§%§2®ﬂ§d 21
the frame 37, and the second board 22 &re stacked. In th?§eSEAREr frame
37 is interposed between the first and the second boards 21 and 22 to form

the space & 4 BERERGIRRDN WIHIA BRI, bbB AnbifXingohBtetodd boardsemt ed on

the first boar I's event, the hole 36a of the fixing nmenber 36 is

fitted to Lheoprat&cid euthdtReokith Bepheaseel thertbetvadrein3ba finsslirection e
defining edge which will be referred to as a second engagi ng part.

Mor eover, ghe engagi ng portions 36b of the fixing nmenber 36 are inserted
Into recesses 22c forned at two positions of the_bogﬁh si des of .t he second
board 22. |n t hiShebaais-tosbdasdicoBBECIPOEFREMNEHS FRHFY @;@1 H%CBSH@ 36b is

dwith the | rf h Lastdcity,

1 oot r at eapRte Rid BEITAIRSCHERIRUSHIE RT OB G Pand fo Pl el 1 2
! R bt haeh ererredito |

Spocit cal Ay arrodEh el ekBF Bl G el 50 SCpoM ThSLAcR AZpORERAIEE g

| nto cont ag! fIFOrEt GiRSiBh st I EHRNRALLEEONRBSEP ishterréd & hbemad)-2iiapéd | e t he

second contact portion 32e of each contact 32 is brought into contact with
the el ect r ggRiopaid g aairph-$Hepesquonch Boavhictpare diupled toheadhi otBEr-and t he

second boards 21 and 22 are connected to each other through the

boar d- t o- boar d cbione padiculaviy: ¢achetidhe gostacts $2 @gmpg,sgq Ad géj(glnilcm 3% will

embodi ment AdEY SIFcEE PRTGM N A 1ot ot BEERLIRC, 20000 e ARS8

desi gnat eda% al siekc%naego%aecrtlﬁgrtion 32e. The base portion 32a is placed in the space
S and held by the insulator 31 and extends in a third direction A3 perpendicular
to the first and the second directions A2 and A3. The first elastic portion 3zb
extends from the base portion 32a to face the primary surface 21a of the first
board 21. The first contact portion 32c is protruded from the first elastic portion
32b towards the primary surface 21a for coming in contact with one of the first
electrode patterns 25 by elastic force of the first elastic portion 32b. The
second elastic portion 32d extends from the base portion 32a between the base
portion 32a and the principal surface 22a of the second board 22. The second
contact portion 32e protrudes from the second elastic portion 32d towards the
principal surface 22a of the second board 22 for coming in contact with one of
the second eiectrode patterns 26 by elastic force of the second elastic portion
32d.

Thus, the first and the second boards 21 and 22 are reliably connected

io each other. Since the first contact portion 32¢ is brought into contact with
the electrode pattern 26 on the second board 22 by the elastic force of the first

elastic portion 32b, the connector can easily be released from the first board 21.

Even if the distance or the space S between the first and the second board 21

ra




In the board-to-board connector, the insulator 3i , the hairpin-shaped
portion 34, a lower part of the U shaped portion 33, and the second contact
portion 32e are arranged between the first and the second boards 21 and 22.
The first board 21 is supported by the insulator 31 and the | ower part of

t he Ushaped portion 33. However, it is possible to nodify the design so
that the first board 21 is supported only by either one, of the !
reference to Fig. 11, the description V%IH be made as régé}‘%ﬂ?f‘%ef%&

boar d-to-board connector according to a third enbodi nent of this invention.
Si milar paghsoanevaesd goatresutbyf thekaangé & mneseratune bhehealiler, dhe o- boar d
connector, the insulator 31 has a U shaped portion 31 a which is

el asti cal | yortredotominbiapiabld fossuchnatiativn siock dhe sentarhd2 hpgdie pisHa 21 i s
inserted into a groove 31 b of the U shaped portion 31 a. In other words,
the U shapldcgortion 31 a is fitted over an end portion of the first board

21. In addition, _the U shaped ign 31 ais cli , I by the
clips 35. Thus, EfE" PﬁW@t%@ﬂggé%Ufﬁlefﬁé’mfﬁﬁst%&rg%%%%%wf e 15
Decenber 2003 T, - o] - L9 or

el ectrical ?‘iﬁ'&e\ﬁﬁ%kﬁﬁﬁéﬂ’g‘%ﬁ%‘ﬁgﬁ na@scgcgﬂ’% %@a?ﬂ qgﬁﬁggﬁl}‘ggi ot her,
said first ,péfé j ' hABEtof AkaHiry jREs v iteyfirsudifetienal b) ,
opposed toSs |dg?)%l?trér%?‘%r ?uggpgi@mégofi rst0 di reé:rﬁjﬁ Al , said second board
havi ng a paitncivaak pStiduke, tha2endaaiigipprtian 326 scafredgicklesivapaaddift h a space

~ left therebetween in said first direction, said first board having a
plurality tfrmiedrattanedretofibadirgongachgortiops32cieashc@ndriss d primary

f id d board havi a.pl | i f
(26.) ot v anged. oRelse BpiheopH 2 Saiteerisd il web3FASe PENERAL S Cat or
i Si )] | at. (R AVAN oL ' 32
cesendi ed povedta hatidh 4787 Sl Eiophit i AT Eh a8 °

conpri si “génga@ﬁggo%ﬁ 250 IAderPiR08ShhpPed pbHichBE as snowheh Eihy. sai d
i nsul ator. sai se portion extending parallel > +o r s~..:~r~bga~d; a

first el astThgspaetfirarhodidd 2; éxteznily agatheicsthednsssior §or t iaddidon.dbe sai d

primary surface, said first elastic portion bein Cé)%?gerg;te gvlt% sai d base
portion toelemkeda patterrad®anioe fiisshoarb2 i ishargly By & JrsLeorught act

portion (32c), protruded from said first elastic portion towards said
pri mary suPPBE8 3%'”&‘5"@@”?&\‘5’%Sgnt act with one of said first electrode

patterns .... _, gﬁﬁgggdétob%?%rpgﬁnnggor e cBRbriebaatdfr b @5 182d

extending from tween sal d-base portion and said

princi pal Tp(nj}ﬁgﬂ?éﬂ@?ﬂba@“ﬁl an & BRORSUIBMEAGH tROfitst direSitan A3 @ fix'te ; nn from
sai d second &l asti ¢ portion towards said principal surface for comng in

contact W frsunner ®f tetiedirsesmnd 2l edttis pagferabie tataniysulation coggindoiucha oF~~j
AR S CIN RN E RO AEN TR ST
contact- y%g él%gtrggela %’éﬁé‘?nséazisdoﬁ' ‘thrésfi"lrls%garlrd 21. In this event, it is possible to
prevent short-circuiting of the electrode patterns 25 on the first board 21 via the
clips 35.
Referring 1o Figs. 8A through 9, the description will be directed
connection structure using the board-to-board connector.
in order to connect the first and the second boards 21 and 22 by the
board-to-board connector, use is made of a fixing member 36 and a frame 37.
The fixing member 36 is of a generally rectangular-shape and has a hole 36a
formed at the center of each of the both side surfaces thereof and an engaging

portions 36b formed at the four corners thereof for engaging with the frame 37

+




s m 15 Decenber 2003 2 A board-to-beard connector as clained in claiml1,
wherein said insulator is placed in said space, said board-to-board
connector further conmprising a clip for clipping said first board and said
insulator in said first direction to fix said insulator to said first
board. 3 . A board-to-board connector as clained in claim2, wherein said

clipi_s insulated fron said first boqrd 4 . A board-tg- ard co or as
claimed in claim1, wherein said insulator has a U shap é%@%ﬂ%)
fitted over an end portion of said first beard, said U shaped portion of

the i nsul a}qke RRj BFeBliSAl CalThy firdafcos e genaalldrddtangulat-shans and  sai d
boar d-t o-board connector further conprising a clip. g]?,S,~ for clipping said
U-shaped peid & projeftidriaya fesmiedtadthe oersar of #aghsef te bedt igR L6 sai d
insulator to said first board. 5 . A board-to-board connector as clained in
claim1, fietddr conprising a frane interposed between said first and said

it beard and WVPARSIOMAARE COMARGP IS SO ey oo De e d

Of engaging with said second

board 1n S&j?gr%.aﬁ%ﬁhﬁwg%ét%arg 24 i?ﬂ@uﬂti@é@ﬁﬁfﬁaﬁ@%ﬁ@é otsyethetioed as

claim5 , i XT'ng nmenmber turther has a second engaging part for

engagi ng Wi, Sai ik 'RBR, i 58Ad-tbidcsid dbhmedibois locatedirbaaechssBdabe d
connector as clained as claim 1, wherein said conductive contacts are

arranged i flioft S@s 8nthedtaras t370n Spbsequatityutherfraroe 8Ziigi plcedONdNEd¥ESt on, said
0T d BecontomiErat Ame resul, AT RoAIE NI NANIE Shvgatane sebind Bbflrd ! 7St &n
Ow=z upkf a\ : ;

Iova] ol copa are Sapkug oA P o AT Lg (s bERkEEH 78 fidi aAd cal cal ca
I NN OROREE O ' " Al

cal ca?:ca] fﬁ‘]%c%ﬁcegﬁé&%@%gi%géiggaﬁgéﬁgﬁ%@%?kﬁ%g] cal ca??} ;:’? ]+ca] ;:a]nca] ca}
W™ //00: 1x112a2] g%wﬁ?é}m | Gheribkl 88lis alouatahde deactifst hpaa] 2h)] da) ca] ca

cal cal Ca

ca] ca] ca] ca]ca] ca ca] cd] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 5D6Hf6[ 6668>8
888@: : : : : ihis event, the hole 36a of the fixing member 36 is fitted to the projection 37a 0

= (<L(>T>Vee>(?24?2?2??2d@ @ upke’ A -al A

2] 4] 05] aJruny sm|Fa] Hjecha 6 SPodpE oelp ST CRDEAKEAY Ba) 44| BE TS 5T S oG AGASA
pAr AAAAAABBBCADMDD=EH???d @@ upke [ U c”a] ca] caU] ca] ca] ca] caU] ca] ca]]ca] ca]c
a] c*a] ca] c 8} GBI ANEAPEP A} cral] ca] cra

icshe 160 A R e 0Ly
;gg@@u% F%‘@f(g%%% L0245 k0T 1bRAEY aDio POSHIES (ﬂ)mesfomemgo(r;he |

second board 22. In this state, a hook 36¢ formed on each engaging portion

36b is engaged with the lower surface of the second board 22 by the elasticity,

as illustrated in Fig. 8C. The hook 36¢ will be referred to as a first engaging

nart.

Finally, the state illustrated in Fig. 9 is obtained. Specifically, the first
contact portion 32¢ of each contact 32 is brought into contact with the electrode
pattern 25 on the first board 21 while the second contact portion 32e of each
contact 32 is brought into contact with the electrode patiern 26 on the second
board 22. Thus, the first and the second hoards 21 and 22 are connected to
each other through the board-to-board connector.

With reference to Fig. 10, the description will be made as regards a

board-to-board connector according to a second embodiment of this invention.
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portion 32e are arranged between the first and the second boards 21 and 22.
The first board 21 is supported by the insulator 31 and the lower part of the U-
shaped portion 33. However, it is possible 1o modify the design so that the first

board 21 is supported only by either one of them.

With reference to Fig. 11, the description will be made as regards a
hoard-to-board connector according to a third embodiment of this invention.
Similar parts are designated by like reference.

In the board-to-board connector, the insulator 31 has a U-shaped
portion 31a which is elastically deformable in the first direction A1. The first
board 21 is inserted into a groove 31b of the U-shaped portion 31a. Inother
words, the U-shaped portion 31a is fitted over an end portion of the first board
21. In addition, the U-shaped portion 31a is clipped or pinched by the clips 35.
Thus, the first board 21 is held by the insulator 31.
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to each other, said first board having a prlﬁarzaigﬁgiigary
{21a) and a secondary surface {21b) opposed g Sl P veny
surface in a first direction (Al), said sacgn _boazd ha

a principal surface (22a) facing said secondary T

with a space (S) left therebetween in said first direction,
said first board having a plurality of firsi electrode
patterns (25) arranged cn said primary surface, said second
board having a plurality of second electrcda patterns (26)
arranged on said principal surface, said board-to-board
connector comprising an insulator (31) and a plurality of
conductive contacts (32) assembled to said insulator, each
of said conductive contacts (32} comprising:

a base portion (32a) placed in said space and held by
said insulator._gaid base portion extending parallel to .

a first elastic portion {32b) extending from said
base portion to face said primary surface, saiq first
alastic portion being cooperated with said base portiocn to
make & U-shaped portion (33) thersbetweaen;

a first contact pertion {32¢) protruded from said
first elastic portion towards said primary surface for
coming in contact with one of said first electrode patterns

a4 second elastic portion (32d) extending from said
base portion between said base porticen and saild principal
surface i

i3] £ I 1 haj TS, 3 '3 (34)

therebetween; and

4 second contact portion {32e)
from said second elastic portion towards said prinecipal
surfaca for coming in contact with one of said second
electrode patterns ] i i j in-sh

Rortion.

", e bn G ] S LG L] L ; J, | 1l =P e 15
Rportion having a shape adapted for unamblauously engaging .
with a connector inserting diag (41) in said first direction
when moving said first contact portion awav from said

Ansulator.
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insulator is placed in said space, said board-to- hoard connectar further
comprising a clip for clipping said first board and said insulator in said first

direction to fix said insulator to said first board.

3. A board-to-board connector as claimed in claim 2, wherein said clip

is_insulated from said first board.
4 . A board-to-board connector as claimed in claim 1, wherein said
insulator has a U-shaped portion (31a) fitted over an end portion of saic first beard,
said U-shaped portion of the insulator being elastically deformable in said first direction, said
board-to-board connector further comprising a clip (35) for clipping said U-shaped
portion of the insulator in said first direction to fix said insulator to said first board.
5. A hoard-to-board connector as claimed in claim 1, further
comprising a frame interposed between said first and said second boards to
form said space and a fixing member superposed on said first beard and having
a first engaging part for engaging with said second board in said first direction.
6 . A board-to-board connector as claimed as claim3, wherein said
fixing member further has a second engaging part for engaging with said frame

in said first direction.

7. A board-to-board connector as ciaimed as ctaim 1, wherein said
conductive contacts are arranged in a second direction perpendicular to said
first direction, said base portion extending in a third direction perpendicular to

said first and said second directions.



