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1 Specification Miltiple Level Type Electric
Connector Technical Field The present invention
concerns an interface for high-speed comruni cati on,

and nore specifically concerns a connector for an end
of a board for connecting & personal conputer and a
peri pheral device. Background Art In recent years,
techni cal devel opnent |§ %ﬁﬁgaronlc devi ce-rel at ed
fields has been remarKable e and in particul ar, the

i nprovenent of speed in personal conputers has been

kin xtraordi nary techni cal advancenents. Japanese
Muliple kaYH T¥Re FERECOMRERT cat i on  No. 2001- 143798 |

describes concerning a connector standard (device

bay) used for connecting electrically to persona
Technien hielsk peripheral devices, a connector wherein the
Theppresand firsven Hom ecridemg anoingerfaoa fak bighishexd ecgmpmutaitmn,smﬁ more
spetifi@alll esrekmis @fcorhe@®ilr for@alend 0hh BEdrdIfoVSonat@in ?Qé}j@ﬁ;bhﬂ cBifaputer

andRgefighghlisded along a straight line on a flat plane,
and wherein a plurality of electric connector rows

are housed while mnimzing the size of the connector.
Backdlod dwo level type electric contact array disclosed

fqr n [ ent ubl.i cati on
In 1le ntt ea% q dg oanﬁen‘f in elFarcgg ICP g*ce—trﬂ te‘geff gy 3, been
remgghle 6"15. %E’PPIBY"“‘%Q SPEELR PErSCRhcampYletsthas been
malqngee Geéhms?lea Binsemge  ERapese; Unexaminedhigtent Publication
No. k&8 Wré’es cemdroingra  ddoneyerr standardh Glevise daybfused for
conrgytirgadledirically fte ipeisnal earsputer petiplesslodeviea rd@ntstarveherein the
portivins cormleétingito g boardr theldgl portidhbAf twb BivEle 6E8eddfi@l contact rows are
capabilel dfibéiRg gréudided 8ng A strRiRf R orhafigk Hhsd Snd Qv@l@re}ﬁhé ﬁfﬂu-ah ty of

eleclPib M%Fg)wssahgﬁ@sed %gﬁ@%ﬁl &Q lé*l{? %ﬁj{ﬂe R d

future, IS expecte rla

ng e objective Ia | t.he conv nt i onal
In ah{? 81’5.'9{?& ‘%E?l& "?‘ﬁ't 'ﬁrg sclifiedqin & ploremenfigned, patent
publicgtieyy, &%@re Gt of the laprrderel pf the ssmy gre signablinascang each of
the electrjgerantagts aftherinpeniavel are bivartpelelekiric apandctops duraected &y a

‘condugloi.d i nprovenent in the recording density of hard

di sks. Further, as the interfaces in persona
HowS QiiPa4ttRE Spdel OF GigRA tralBHEYinSresig conh&ies maafs%mﬂg&&langlng

j eve t oy st Q- dard

ucz,hL guar?s
6renen | 'one A
";[ ef FeleMe, |C§nver§*ﬁ Bffrafﬂﬁﬁ ’p!gﬂgpeed
Fee'f‘og dp bangle the sppedd ingrgase ak dntee g:gaw (36 An increase in
hard gisk spppcity due torayapidfimpravament inthe tegondirgdensityf ofthhed disks.
conductor portion that arises due to the differing

Furtheg 48 tig: inferfatel én péresralEIMipudere thor €446, mahyl liRdsfafd grounding

_ llnes il 5€ Bieddad! @ InERRIURUCE s6R B, ﬂoﬁfehE Jéﬁ)leutg F&@ﬁleve tl'us

robd of HPALIARAGSRAY ai R Tor 2 oL fhv
but fcci’rothg eec]u1§1!é§gfc‘gn trhs e; gcﬁte s o t \ C éég S? ﬁ% Q‘fegglfﬁ g;% ﬁcgg due
diffgrenchyin thelcagth of Hhe con WIPC’&?% arigaydug,to th 'é%‘i‘g leygls of
the a{grergqr@ﬁgqe FqWena fazge przorrasigerciaghe impedance characteristic of the upper

level in comparison to the lower level near the board, so the transfer characteristic of the
signal becomes non-uniform. As a result, a misalignment of the phase of the transferred
signal arises, and the reliability of signal transfer is reduced.

In order to overcome the aforementioned problems, it was hoped for that a connector
would be provided that matches the impedance difference arising from the difference in




In order to overcone the aforenentioned problens, it

was hoped for that a connector would be provided that

mat ches the i npedance difference arising fromthe

difference in 2 conductor2z | engths due to the

differing levels of the electric contact rows. The

desired connector nust house a plurality of |evels of
condysfosdengths dantadhe Aibirang brvsl efsthe elestric enattach yesit 1By dagired
connegiod grust lmusy e plvoatity ofevedf dekniivicomnddoyps. obl ens, t he

present applicant discovered that in a systemjoining
Disclaufe of gtie Ial@gibfioni ¢ devi ce and a second el ectronic

In ordé@Vd 6€ertdMOME Rt Rerfidtlofed plddfend HeGiFBRN Hi}ficar RLIAREE that
ina sfs@é}n E}?m %%pﬁ% %Ie Yorfte §&4 rzae(:tdoar se@c%\(/il rllttg:tr% '@l gr.%l: h‘Er 11 %fa cable
evel's el getriccon act, T OWs att.ac eg’?o a d%rp, ’
the afBieeP B PRIANCS e pbRTd Bha ERERt Ray e Blurality of levels
of elegjrip cordadh gowe aftacheghio board Ipdoyidec Wish a ghieldeppstiomeannietpd {p a
groundingdinenspid shécld portipnnt leant padfally heveaihg therleg portiond efthselectric
contadtdfor Sig@a1@l S. I n accordance with a first aspect of the
present invention, there is provided a Miltiple |evel

type el ectric connector characterized .by bej .
tn acefBfoe i BialadhPe o QP B PR natgie  Byer g Sgfliple level
type eleglyis canngetor dhiracisrized hydheinganelsiris cpunesior grovided with aspluality
of levglgrdf gows of teleckizdtontacla alignet virensanpesyyéuel i stagkead it @ ditpetion
perpeadioilenmerthé AldaghdhtibhRICRSfacAeddh @leb@ik lcbittad QO @6 htaln®dVY electric

‘contadtd ﬂ;radi{l'laﬁgarﬁﬂ 86t Conth QO ERC uhdh S8 BloSrid0ohesl §6t bibfals
L Y L N e
cach 18420 30 4 166 ZPRAAN GieaTing depmsrErTerh A et EU angleadiagch o
same gegqns] plangnench eleeftjc patact tom groundingicanfaidedinsartieedtriormntagt Ww
having an £hd [dcateé oandfidsepldhd) gvietein theSeletiric@nndtthr Fliahe, coapeiBes a
shield PofifnlcofindeRB kil afoPEmGHBHATUIAG i CRRah AR GrduddBBP at Jeast one
of the ?I}nﬁﬁ%l@ 'Ie\?\rﬁlg I Qg%.rﬁé %rm@i?% H8 off 3 5 gd !p%?lgt ﬁ whirdtn E‘lersﬁ}eld

i t gl!ireclon q es rne Of § egonneq o f driner entioned electric
portiof et walialy ol lepspitq ¥ hedBRREL LY 16 ol
contacktfey dghadt i oned el ectric contacts for grounding of at

- least one of the multiple levels and a sane groundi ng

Examplp pbedimgnis of e ghresbrtriayventing seshéo providehaeosfiiguehtibn effective for
a conifotok havingh thaldple 191 g?ﬂ' SticEaBY fhder At cohf@Sdr sE@BrdEallbl ehe

serial lng% E@hﬁérlegém anttelllgs ieltere S| Be%m%%‘eﬁ Jsériﬁle.eﬁ\ﬂﬁhaéﬁtsﬁ leg
portion B 1R b3S B oy SRR ol e T g g e
like, encgs Hplengthal eaghs 05 ﬂpﬁ lgg R‘BT"PPE) dae (e dhey dlff?‘lyg levels, that is,
errors gn rthe impedaneddrrategistigseniy ibe Statadla THese adrioatl ntalyeappear more
promif@ttiyathe Alghes thangeadddofvhe cignablasidnied HoweRd, 19i Biighg a shield
portioh b@REE PSSR 1Y) Vhi @Ak Rabi§rtial %\}e?é"thgie\gt Btion of each
electri& l:o%(f‘gcrc %09- Pg?lglts,%ﬁ%:rl %gg'ngeg:r ?])Ie an gd ?ha& ?ﬁ? % I{]uulfg“rm l‘.xgrllaﬁ transfer

connect ed’ a,bodrd an a?,e I K€, di Tferences®in
characfesiofi , oBfeincd ahd Be refabite gl et iRl dufenmrereine

differing levels, that is, errors in the inpedance
Accordihg t@eadcehdr siribodinteay obihe piesahtdtvenlibrSa tiey dfofeteffiyned electric
conne@p) BRI af SRRt BleABR bbtadth R Bl RBInglA 8t BRE 6 & tht RRels is

 connectbIRahe %@e%kﬁ%ﬁe?@%ueh‘p ¥gk, Dby having a shield
p e 0

ortion connec groundi ng line, which at |east
partially covers the |eg portion of each electric
If the afprementigngd elachisatontactshier ignpendingc ef elratieoneneichedevels are
- connedtivhto i, afareurhfiarerh shichh portiona fisf dectric hamadbenicetding its the
presen® A @hAGH mARE: ik rdl Gbrndltioh igoysiblk, MR llegt pHASHLHE daSh of the

electrié BOHERYEMr grounding can be eliminated, and space can be used more efficiently.




Accordi ng to another enbodi ment of the present

invention, in the aforenentioned electric connector,

the aforenmentioned electric contacts for groundi ng of

at least one of the levelgis connected to the

aforementioned shield portion. |f the aforenenti oned
Accorgdingctor pnothes rrphadimens of gthe (riesenly inyentian, |they sleclsif ccopfact; praay
constijugted | withrthe adommentiowdt multiple ddvelse wénthe afedmehiiaied electric
conneP®Ff, nhathavé b eveleeeliconfimempnect or according to the

present invention nakes integral formation possible,

. I t f gach of.th | ectri nt act
rhis AL b8P CBAERRRE B o RE e e R e LA TR AR B
and %ﬁ'efficiently. 3 According to another enbodi nent

of the present invention, the electric contact array
Accordimgstoranothed ewibbtintdme ofiftor presait iioveadomutht i afdrembsticekd shield
portiodfof ttﬁlﬁaf@ieﬁ{eﬁﬂ?ﬁ&li él&:ﬁfﬂc EIr@Edibr Bay 5O BREIG zed TR Yhald #Vbed not
cover Weéelgéé’g nrg;%@@ éhhg}i’ R A RBsc cgﬂtlagt? Fo??\%q%lgg e Vest level.

corr to the structure evel type seria

ATA connectors and the |ike. According to another
For th@ ﬁmi qfrél}ﬁafgpmpﬂiéorﬁfléglém PR ﬁyih@ﬁl,ngtawéape that does not cover
- the leg pontioneeft the eledris herehdls fopsighalenf e lavwest kivdy thegilracememf the
signal@inecdahibe selefstieftdxtbly.may be characterized in that it

does not cover the leg portions of each of the

ri s for.signals. of the |owest |evel. Fpor

ACC‘F%g% e ARk Dbt MR e Bl Y SR Rl
portiofy itﬁ"gafgr%ﬂen%%edaa EQHIOT BV ere chprpsterizgd &s peing jacated
above e leg porsion ef thie elegigin cartads fop pigralypfdhelopfestierel.| owest

| evel, the placenent of the signal |ines can be
- If the &BeBehB6helll s8I DIt tioMEASkHINBotOtha M RefioLSRAE LIBBAL chftacts

for sig'hgﬁ oP {hgq&géstt Legglgp{ei 190 porkiB: cﬁ%%l-\eéﬁﬂé AR SRLE fr sr.%gnals of

ortion o 0 I gned el eciric cpnnecto
cach 188! o2 PecRpme 55 £f5 gy o clr GG OBt IMGUAAET o thgpwest level,
and fugthey, p Jexible aligment &erthe deneb inescer b lectedgnal s of t he
| owest level. If the aforenmentioned shield portion is
- Accordling & 8dbtiRd utfbotifierit @ tHePrédeANinOéntoR Sthe IsREler dnd AABLAGE She
cloren PSB! Qrorkilf, o0 1t Bl Eonk 12 clfie PARLA0E Ry be
characf3d By bt abisiihed fo SRR Toda o o) Bo et Rittnst for
signals g sesianbelly igentigk | owest level, and further, a
flexible alignment for the signal Iines can be
If the sepeof dd. affesentitied shizidpatibe s, G&rhaginpRnthapbd ihe flat planar
form, RKRILME cleBYR 1M R8s fdr RGNS *RLHERY B LB IbMhly Und th€impedance
error galfnoﬁete %‘a&ls%ﬁd P%ialli%olngﬂ ,Ofrb} I nm%iertah Sf %fleo EE)EI(? nér{h'%ﬂceecp shield
. electric_connectg be. ‘Characteri zed By el ng
portioR ST A RIEFOBESR kb & PRl PRASHERCENGF “UaeHof 1 he
electric contacts for signals are substantially
Anotherd embodiadent lof théigredeapénehitibhanaf be aerntietinel its thal th the
aforenfe@fibriedNelédric EOta@X%@UPbLeachNBREarl Ble@rif |Bhtald RRBrounding is

providteﬁ’ E)Ql?vvegﬁgﬂh?\g FPErpging lgﬁ g‘[‘k%%eg gfegf’é; E’é fe&gal % %Qﬁkéss&%@l&ﬁ‘m

ver ed. uni , e”l npedan error can
contacislor SEle | Additional Iy, f o:mt he material of the
af orenenti oned shield portion, for exanple, copper
The nughlten ofielhittjhcardantuivr sighdly andipletidc smitatd ©d grotmdingerranged in
an eleceiitditadBviv @b beReleb®aRbiding o eRd frQRfeiByecdef the signal, and the
numbet '8%1@19}1 ﬁﬁés%@cﬂﬁfeﬁ. that in the

According to another embodiment of the present invention, the electric connector may be
equipped with a housing capable of housing the aforementioned electric contact rows.




af orementioned electric contact row of each level, an

el ectric contact for grounding is provided between

each N (N being an integer greater than or equal to 1)

successive electric contagts for signals. The nunber

of electric contacts for signals and electric contacts

for grounding arranged in an electric contact row can
The dfmementoned dongog rai bygcandigtted it ranshigrrysghepel capfablevd housing -
electriti cgfi@tts afddt thb Gamée Ui ahctdk afid Yol mating@tectrRGUhiaESE.and can be
madeA¥ & Ql'iéiii_e &k &ﬂcﬁﬂ@&%&v@@ﬁﬁé DRkt is bh& dakifS ent

i nvention, the electrit connector may be “equi pped
ith a housi ng capabl e of housi ng .t he aforenentioned
Accorgl%?rﬁ%g%ﬁ?‘g%‘?c‘m%ﬁlﬁ.thﬁpm?% 1%‘1“3% Sindbft FleRCC e Pgay be
mourggie reancdertiiqircai bpaydan arbitrary shape capabl e of
housing electric contacts and at the sane time anchor
By arRRékidiobit ABiehdetiSlRChdushgCANbAC bostioANS 28pdACend BIUE Hokkd,
conneti ' ARR sge i h«‘-_‘igi ﬁ&i g%ar[ ﬁé"ﬁ}fﬁ@gﬁﬁ{r V\'ﬁ?}gup 8@%@&&&?@ aﬁgersonal
com d%ne(ﬁgmy . A%cog |n§igo aqq% et enbodi nent of “t
PRIFEah e{likG Whereaha Podid IaPe®d ¢ connector may be
nount abl e on an electric circuit board. By anchoring
Simple Resaiptior pbihe Domeidghousi ng on one portion of an open
end of a board, connection with peripheral devices
Figur& aNis Re RN ﬁer@?éﬁbé’ vithit DO e@c§ﬁs&%ﬂyt6rh&c&dﬂ{? £08! present
nput er and the |ike whereon a board is nounted.
i mpl e Description of the Drawings Figure 1 is a front
~ perspective view of an electric connector according to
Figure Qeis r #eps merspesfiventipwref i glgeteic Tonnectpr rasegrdingr topibet pregent
inventiorew of an el ectric connector according to the present
invention. Figure 3 is a variant exanple of a rear
Figurepf £sS 968‘Ia'n¥§xa\ﬂp@é/vofoer reg‘p%&L}%E&\Fé ﬁe&r%[? Qﬁ%fegﬁ-ic %&ﬁ%&jﬂ‘ Q(fg:ording
to the besbilE R 8Sent I nvention.m Figure 4 i's a top view of an
EFEET M TE"¢8Mt act row of an electric connector
according to the present invention. Figure 5 is an
Figuree4 isex gl vivwenfyanfeleatmicabriptiriow afomndedinr cdnhedtomartading tbithe
preserdtfifegfimect s to the electric connector according to
the present invention. Figure 6 is a side view of the

. cpupling of, an electric. connect accordi to t he
Figore G Pl Bhyic6 4 cltic sahpicinn Yoat e Sfior gonnplts to the
electrig ganngeforaccording tg ghe presepiipvetions or grounding 6 . . .

el ectric contact for signals 8 ... boundary region
Figurep®list & side view of the coupling of an electric connector according to the present

invention.

inven

Explanation of the Symbols

1... casing

5 ... eleciric contact for grounding

6 ... electric contact for signals

8 ... boundary region portion

9 ... leg portion of electric contacts for grounding of the Iower level

10... inner wall




9 ... leg portion of electric contacts for grounding
of the lower level 10... inner wall 5 11 ... first
gui de portion 12 ... second guide portion 13 ...
recessed portion of casing back surface 14 ... shield
portion 15 ... leg portion Sor grounding of shield
portion 16 ... leg portion of electric contact for
signals 17... peg 18 ... electric contact for
el ectric connector mating with electric connector

11 gc d5itglidgpPedionhe  present invention 19 ... electric
contact for electric connector on side of board

12 ac capod ggjdé potiibe present invention 20 ... board Best
Mode for Enbodying the Invention Figure 1, figure 2,

13 ANGeckblipidn SNAURPBISRAERLYE Vievs of a tvo level

type serial ATA standard electric connector. Figure 1

'Sd%dd ggﬁmperspectlve view of said electric

connéctor. Said connector is constructed froma
casing 1 nolded fromresin corresponding to the main

15 holeg partiop e growning efshield pejtipile portion pl aced
therein, and an electric contact row (see figure 4)

RLaLhgpedbnnidh@ﬁcemm&mﬁms@mdbhe af orenenti oned gui de

- portion. The aforenentioned casing 1 has an insertion
17.5lgdg side for inserting a mating connector (figure 1

front) and a connector back side (figure 2 front) On

th t casin saild,ipsertio
18 7Bl BP btacklog S BRI nllipg Wk 1or B Eome i Sefsing fp e
Pnﬁlluﬁvﬁg boundary region portion 8 that extends in

the direction of the back surface of the connector,
19 andeleqtii¢ eprgact fomelestrle conngctor onygidehof; brardragaerdinglyo dlie present

invarttienpai red connector, a guide portion 11 and guide
portion 12 are provided. The af orenenti oned gui de

20.pMdatdn 11 protrudes fromthe back surface of the
connector in the direction of the insertion slot
surface of the aforenentioned casing, while

Besrr?bgg gy E}"Bgd,ﬁ"éﬁﬁgm" spat ial distance fromthe

orenentlo oun ary regi on portion 8. Slntlarly,

for i_oned_gui de portjion 12 rotrudes fro
Figim, ﬁ o4 58810} Sho1E REGRREE G 0f hEWRITIEL EYFS FeBnl ATA

stangdgrd ?ﬁﬂﬂqﬂuﬁﬁkﬁlot surface while maintaining a
: constant spatial distance fromthe casi ng upper

Figupet isiadrond pekspdctiee vibarof said teleotie dodr@uiod Bajd ¢ongeddr is constructed
fronp@lchdif 1 $noled from resin corresponding to the main body of the connector, a
guide portion placed therein, and an electric contact row (see figure 4) aligned on the
surface of the aforementioned guide portion.

The aforementioned casing 1 has an insertion slot side for inserting a mating connector
(figure 1 front) and a connector back side (figure 2 front). On the inside of the casing, at
said insertion slot side of figure 1, a space is formed that is divided in two by a boundary
region portion 8 that extends in the direction of the back surface of the connector, and
further, in order to fit with the main body of the paired connector, a guide portion 11 and
guide portion 12 are provided. The aforementioned guide portion 11 protrudes from the
back surface of the connector in the direction of the insertion slot surface of the
aforementioned casing, while maintaining a constant spatial distance from the .
aforementioned boundary region portion 8. Similarly, the aforementioned guide portion 12
protrudes from the back surface of the connector in the direction of the insertion slot
surface while maintaining a constant spatial distance from the casing upper portion and
the aforementioned boundary region portion 8.




The af orenentioned electric contact rows are aligned
longitudinally in the formof the teeth of a conb on
the | ower surface of each of the aforenentioned guide
portions (see figure 4). Figure 4 is a top view of
the electric contact row i beach of the levels of said
el ectric connector. The aforenentioned alignnent of
electric contacts is constructed fromthree electric

4% tacts fgr gnoundlng 5 and four electric contacts
Theraborere i RRtach Bowame Al fneitedingllysiathe form of the teeth

of a@@ﬁlba)ettb,e lpwer syrfacarfiench of the aforghentimeed guida pottions el figioh 4).
two of the aforenentioned electric contacts for

Figweghial s tdp kv gifdte ielecBidCoRtsl v id\eich, of ahé @dels of said electric

confetSIP el AGeMbRWNOH afighde®t! SFClldclfc @ARREGE Consi®icRAGY I three

elednit oA oo dﬁi VWW%u@é@éﬂ% %0 &g %8; sli a%hgwgnd the

afozjeﬁlem leEct?ﬁc C tﬂaété g 5§68 sand,wdch Iwo of the

%“
ks St R

penetrates through the aforenentioned recessed
Next gy eprgperspsctivis vigye of ssidylecieit senneetpr is shavomirofiguyg 2dand a variant

example thar¢cf issbownént ¢xagpde Hrot rudes in  the direction of
the casing insertion slot surface. Each of the

In fRUBCEN 4 GeceREd poithon| ¥ o) BRUABINETs (Rmed dnhéhe URRR lsulf80Ehf said
comﬂk@r(‘c@ﬁfi qf Qfd tAck chdehrfd gorﬁ&rtt PeRbirabéh h’@ thd §lopGRMtioned
recefs28 Po 5&1 1@%1 e l@MglhﬁﬂﬁJl 5110 fof SA%| eﬂa% leo %Y’g lan&ignod:udes in

the dif80filn oK basin ilertiopvel tqglt felek F’% f din

ertioR slof Spechs Badh ot el conlaey drggunding
> O%Eg A I ﬁfaé? ?‘f*? B ffsgfl werttoaﬂﬁé%cetsfl BYeeaprch of the array
surfages pipeupRes er |a§ lowerdevsh dhatisaprsh ofiha first plases, ynd @ dggrportion
for gspunding &% extends drase hpicerslsfobisaigrsbishtipertos to Bre ¢dneedtanlettom
surfdcepbht iaracseandiplafe. tAvbliGbredlyrdach afcht dedtsic tattads fpngrainding 5
on tigrlogaclhvd] andback %F tHatistridHofitacts R sHAEIE 8 of @hiERGel leRRNd within
the sph& IRIREN tRE %r&%ﬁ%ﬁ&ﬂrdé&%éd Potidd 1286 HaSforementioned shield
om%B%QH‘%ﬁE LORAHE NGO fah@ th J‘ﬁ IECQJON}:% endlcular to the array
surfﬁ:fe@&f%ﬂgaaéétﬁ?pce %&C'%lg 1s, o a ﬁg&lygz@ erge*,pgfm{%zi ?g Eorhons

9 and kgip Bpans 1o o Bevdiens ¢ &pgtacts at
portipps blopy thedight pf the ﬁ e dEPCHH%P ¥68§WE>6#'F gasend gl aﬂAﬂS xeddgd, and
the leg pastionstfof fipegaferenientioned) elgstrissoniacn for gfovndirty a¢ aligred so as to
sandwixht faut leg portioppié phihe afebmuntioned hlectghtorgdcts foe signhisléchf each
levelfbeirig| dlignéhlgimately.t Buither, BEGORANP PRAE ab thel AkHREAHoRAGecond
pland, 8@ dfGEMPAHdNA RS poridns'N s, RAPTENRD biotr@theS) 2 abAd 1ﬁ a direction

perp &Qﬁ&ﬁ&&éﬂ&%&ngﬁ %%@g¥ﬁ;ﬁ% a|gned SO as to sandw ch

four leg portions forementi oned el ectric

Incaagﬁg? act s for SI gﬁgy%ﬁ%&w leve‘g{ﬁgfl n%[:q?]g)tg)msurfaceof
the %’PB% S cthe dﬂroaffbbeqon@ awear end rthe gmelpringgof the

protpdingipsntiong Pﬁ.&,ch Mq_raoh 915, prdbi6; andl the ppiowed wiring on the board
by soltleriag i the like bgrendks eadyar t o t he af orenentioned | eg
portions. In cases where anchoring |s done by
Figure 336k bh AdknBEd §tr&Jmferkbql 109 a{hqr #0n tld@ g JrfG 9 of
~ each 8f the Elgﬁ:ng J}Efc?stfgf ﬁl%l‘ nd %ff ﬁtérl @&qe& TG cP &8”% ion

even e anc PORS F
each leg portion 9, 15 and 16, and the prlnted mnrlng
~on the board by soldering and the |ike becones easy.
FigurgiSdg pa exterak vigy ofchanelpetes cepnegter thabmates fwihuaed ponpepfe o the
electridonmedier dfdbe prebertt invantiong Spemt dlentric @nbicts Eaate lodatddhen the
bottoml secface of eadiltwat; tand fndtenghodedtin@naéctdrh grel cOMRdctddO ¥dtitack pints
are madé REM the elefific Sht8dtsl oP@ietdofiflectol f the present invention. Whereby, a




Figure 5 is an external view of an electric connector

that mates with and connects to the electric

connector of the present invention. Seven electric

contacts 18 are |located on the bottom surface of each

| evel, and when the electri‘ connectors are connected,

contact points are made wth the el ectric contacts of

conpect ent nti.o ereb 7 .

conddbio R REREE b PlpdbieBl BTN, b BBt Aok 5% ol
I““ﬂ?ﬁh speed transfer of srgnals is possible. Figure 6

is a side view of electric connectors in a coupl ed
Figure #tis a side wiew f cdnefrisceomnecters én armupled Isiatqg. olfreaift connectors are
mutghlic joined, eleditiacorgad® 19fof an ebdceict dohsectnoasddad to the side of a
boaflOT0Ni8 Glue thtd Gorthe vaitltlelettic @onth@a18lor thel SdPUE arl Ee@iric connector

mat@ e hnd\dnhe@in@ &4 it Q&d&@tﬁﬂrﬁﬂ)} &d&r&&l& Aaﬁtaa, dRd ®e 189 portions
19, 1954 S dhickd &%Bﬁﬁ 8f an &!n@ Qoﬁéte r G e%ﬂiylﬁ%hﬁﬁﬁi 56 abd located

contact an
ql t‘%‘ﬁgl%ffémﬁ%%a# Q ogﬁ‘ cf porut | on ey Se‘# AR %lectric
connector on the side of a_board 20, are | ocated
The jhigf; 9f thheongegienptisrhedhie the hetrd 39 andithe shapeand location and the
like gf the afppemensinngsl guidepersign pramot sstricted 7 ke prRpbemgbodiment, and
it iscabvivas tto thase tskitlad dn tthe aitethioether &6bodaments lage shapessiiel  All
conrleotosd iwdtichaatk icheractbrized @i thitesldéldr poftiohs, oagdrding de required
char@&éﬂidt@dj afle@t patiallyesdver 16§ PortioRs SR cRICREMAts RIFRRAMTRINH which
havedifdh 4 srtrulcl%rfp d PRk id %S:ﬁ'eékf ﬂnjvﬁ‘ﬁlohn 'Ith@Fef(ﬁE {enbBdAtments of

o S o el o e

accC o requl r ed aracteri st.i C
Lﬁt *gf i gmsarr’éﬁmree epﬁ?lnﬁa% o popsrdevel ped i‘arﬂrier% signal lines
usms §°mta?tarsm¢05¢rng fathe psesent imvention dt wiaseconfired that the error
therdof Hegrabess dopalleh sopit egwrbe fai gt itha imfidvianesf errer arising from the
diffeearbo i kegihs obthe eldemriqroatestfor siyeihlinenomthe upper level and lower
levell 66 tahi décdft tcOnriebRr de SElPrPledON Therelond) RN VehowASthat the signal

charh@&istibs Sle MAPHOAA HRASH Bfect 0 LADKHEARGE Heel NG IRNSEr is
po$é£gilomer | evel signal lines wusing electric

connectors according to the present invention, it was
confirmed that the error thereof becones smaller, so
it can be said that the inpedance error arising from
the difference in lengths of the electric contacts
for signal lines on the upper |evel and | ower | evel

of an electric connector is inproved. Therefore, it is
shown that the signal characteristics are inproved
and an effect of realizing high speed signal transfer
is possessed. 8 Cains 1. Multiple level type

el ectric connector characterized by being an electric
connector provided wth a plurality of levels of rows
of electric contacts aligned on a sane surface,
stacked in-a direction perpendicular to the

af orenentioned surfaces, each electric contact row
containing electric contacts for signals and electric
contacts for grounding, each electric contact for
signals contained in each electric contact row having
an end




| ocated on a first plane that differs for each |evel,

and a |l eg portion extending dowmmwards fromsaid first

pl ane and |l eading to a sane second pl ane, each

el ectric contact for groundgng contained in each

el ectric contact row having an end |located on a first

pl ane, wherein the electric connector further

conprises a shield portiokla&8hnected to the

af orenenti oned el ectric contacts for grounding of at
1. Mubp$d led) /pofeletthie coteétbidh@rab @M@l dSoydRthgtin cFR cBfirdde bRfrided
witH 4 PRrdily 8f REALHA R %f@ech@@&nmﬁrﬁgﬂe& B%a §4}Jf1ee!uﬂfa9€ stab ¥ in a

some of the Teg

. .east .part I covers at |lea
dlre%%’rn tHeons: d%flj i kogtlh‘ég%’f’eér%ﬁf Iileéﬁsg&ga%ﬂs’ect ric contacts for
si GAd ectric contagtgopy goniainipg elpctir entagtufor ¢ gl sk electric contacts
forgregnidiegl in G aim 1, characterized in that the
af eadmdaticnatcebespfdlCcontiiedGh eidvélstridontapd ratvataiving an end
locaRll o€V 8isB pRAS tHaVRifleRViB} SachJevef Al |l op lpBrtoR \lenditP Bownwards

' r [ one of O ains or
fmng%a o %ﬂr%m%%??%%g&ﬁrﬁ& E%? _zf?' g?oﬁg_pa ore ngi oned shi el (1‘ .
Nas oﬁ%ecg'bce?nﬁs't fop. gipapding soptaige 5} £4°B e Cppfact Tow having an
e“dg’F%%‘f?ﬁ'%ﬁﬁbPﬁﬁ%ﬂzt s for signals of the |owest level. 4.
A mikletcirp e dlenimd] canpgnéordugbdrr dompeisesne ehield poetiort eshnbdted to the
aforedintion@l €lbctid ainttsliof BFRHGRg Df at LAAT el the BRI B@% and a

samd gﬁmaaag%w 2980n ¢ Bia]ﬁ ROl h B8 e sh@?g]%&goﬁgf)?égﬁ?ﬁaﬂy

rtions,of the e tric contagt A | S
covep It O 5 lop poionsofffit PSR ey ekl oy S
connector recited in any one of Clains 1 through 4,
2. Acvaultiple elevdededtric tdamnecton eresitedpén dflaimndt ehamattenidedt e that the

aforenicatienelddcaiedntadtirel dithariliraltyaf RveldiRisewdidel. so t hat
t he i npedance of each of the electric contacts for

| re s tantially .. the sane. Amultiple . .
5. A TR B i Rilfin ey 18 20 B o g T g B perced n
that {8 afremdntonea,iflc §OTtop HAPRALEFTCE i IFParians qirier electic contact
for signalg efrthelogwspiderst rows in each of the aforementioned
level s are such that an electric contact for
4. AOMAUME NSel §pRl QttitetbrnBlior fledVid NP &Ink Goatialnt €98Fough 3,
chardefBE L thitafk afQlon lec}LIS &?gaﬁ#%‘isﬁéé Ité/deahﬁ)lv?e &t ﬁelgcporﬁons of the
lecﬁ_contg%%sior %ﬁél ?@? S il i rpl'e"Tevel type
clechdt & & CtOF 'TEE €% in any one of dains 1
through 6, provided wth a housing capable of housing
- 5. At altigleo tezale tylpe caleetticetampobatorc recidat & tany exve &. ClAinmaull tthfrlugh 4,
chardc®Yigbd try PRatethe CohhpeC ahd MAEAD lof [BE | FGEmbMIABRY BRRI Pbrtion are
deterbifld'® that'ths Hﬁt%'a ce of of the SIRHPBRLEs B3 s?gRals are substantially

electronic circult board.
the samne:.

6. A multiple level type electric connector recited in any one of Claims 1 through 6,
characterized in that the electric contact rows in each of the aforementioned levels are such
that an electric contact for grounding is provided for each N (N being an integer greater than
or equal to 1) successive electric contacts for signals.

7. A multiple level type electric connector recited in any one of Claims 1 through 6, provided
with a housing capable of housing the aforementioned electric contact row.

8. A multiple level type electric connector recited in any one of Claims 1 through 7, that is
mountable on an electronic circuit board.




