Specification Multiple Level Type Electric Connector

Techni cal Field The present invention concerns an

interface for high-speed conmunication, and nore

specifically concerns a connector for an end of a

board for connecting a persbnal conputer and a

peri pheral device. Background Art In recent years,

techni cal devel opnent g ‘@9 &ronic devi ce-rel at ed

fields has been remark3Bf f in particular, the

i nprovenent of speed in personal conputers has been

maki ng extraordinary techni cal advancenents. Japanese
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descri bes, concerning a connector standard (device

bay) used for connecting electrically to persona
TeatoivpllAi@d peri pheral devices, a connector wherein the
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specifRallyedbfbcind cRh&Edr fofa erdl0dHadohrd RYEorMk&in 8 @nputer

an@gggaﬁgﬁgggggg along a straight line on a Flat pl ane,
erein a plurality of electric connector rows

are housed while mnimzing the size of the connector.

[[n the two |evel type el ectric contact array di scl osed
Ba?ﬁquuﬂgAgf ore E‘{l ld at ent ubI | cg tion, g
In apoept Q’F"Esfc grop “F&Wél ?chetfﬂéfe ficlds dppg been
remgriable, and freRartigiyy, @ﬁdﬁlpaqvem@weo Perd inj Rersopk EPRtesy has been
making emmdmh@v'@thlmab adhaycangands. lapantess Eneemirask Patent Publication
Noc @0eBE® dgscebesc @moeoting .a ldowevter | staslatd édereebay)fused for
corbe@ing eldctrREBf RY pdrthiab asRFuterCsERipheraD devided il dngl8ctérl ®herein the

porBbiconhena) Rgaboa@!iftﬁé‘te Yorttdhé\of tHoAEVeRGR Sled@fifal contact rows are

e afo%&&?ﬁo AR ol sl

ele ?ponlcigc% i 0‘|~§ a%)r%l%ec dr‘%“feh"%f'méi’gén a e:ﬁg (fﬂjr d

haV|ng the objectlve of replacjng the conventiona
In fthe Gv9 devel YR plsetdic goptack apAY nh%cgé% in dhe jafgrementigned Ratent

publisatigng the elestricaamtpes phibe iqyes devehefrthearayodre signal dings; end each of
theaddecivil tonkstsandf the cpperslevélrare bas dypeti déctiapanidtyrs dopndetedaby a
condagtos]l i nprovenent in the recording density of hard

di sks. Further, as the interfaces in persona
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by stacking rows of the aforementioned signal lines or grounding lines in multiple levels,
but for the required signal transfer speeds of several hundred megabytes per second, due
to differences in the length of the conductor portion that arises due to the differing levels of
the aforementioned rows, a large error arises in the 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.
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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




| evel in conparison to the |ower |evel near the board,
so the transfer characteristic of the signal becones
non-uni form As a result, a msalignnent of the phase
of the transferred signal arises, and the reliability
of signal transfer is reducgd. In order to overcone
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According to another embodiment of the present invention, in the aforementioned electric
connector, the aforementioned electric contacts for grounding of at least one of the levels is
connected to the aforementioned shield portion.

If the aforementioned electric contacts for grounding of at least one of the levels are
connected to the aforementioned shield portion, the electric connector according to the
present invention makes integral formation possible, and the leg portions of each of the
electric contacts for grounding can be eliminated, and space can be used more efficiently.




signals of each level is connected to a board and the
like, differences in length of each of the |eg
portions due to the differing levels, that is, errors
in the inpedance characteristics are created. These
errors appear nore prom nendly the higher the speed of

t he signal transferred However, by having a shield
oriion cogﬁec d to roundr line,
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obtained and the reliability of signal transfer is
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thelikesent invention, in the aforenentioned electric
connector, the aforenentioned electric contacts for
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The number of electric contacts for signals and electric contacts for grounding arranged in
an electric contact row can be selected according to the transfer speed of the signal, and the
number of signal lines required.

According to another embodiment of the present invention, the electric connector of the

present invention is equipped with a housing capable of housing the aforementioned

electric contact rows.




each | evel becone free ends below the electric contact
row surface of the lowest level, and further, a
flexible alignment for the signal |ines can be

sel ected. According to another enbodi nent of the
present invention, the shap# and material of the

af orenenti oned shield portion of the aforenenti oned

el ectric connector is characterized by being

ef er m ned that the inpedapce of each of th
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SimyileyRegogiptiontod theDrbeingsf el ectric contacts for signals

and el ectric contacts for grounding arranged in an
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invédiwar i ption of the Drawings Figure 1 is a front
perspective view of an electric connector according to
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1...casing

5 . .. electric contact for grounding

6 ... electric contact for signals

8 ...boundary region portion

9.. - leg portion of electric contacts for grounding of the lower level

10, .. inner wall




invention. Figure 2 is a rear perspective view of an

el ectric connector according to the present

invention. Figure 3 is a variant exanple of a rear

per spective view of an electric connector according

to the present invention. Fpgure 4 is a top view of an

el ectric contact row of an electric connector

according to the present invention. Figure 5 is an

external view of an electric connector that mates with
11 anffrt giAeePdioro the electric connector according to

the present invention. Figure 6 is a side view of the
12 cosggbndguidé pentioe| ectri ¢ connector according to the

present invention. Explanation of the Synbols 1 ..

13 CasdcB@edportion 6 @ihg backGah@dct for grounding 6 ...

el ectric contact for signals 8 ... boundary region
po | eg portion of electric contacts for
4@f%ﬁﬁ§?ﬁ§“@f the lower level 10.. . inner wall 5 11
first guide portion 12 ... second gui de portion 13
legportiondergrgwnding,of shreldparfiony back surface 14 ...
shleld portion 15 ... leg portion for groundi ng of
16 shleglpdrtpporof pleetric ditact forkiggalpor t i on of el ectric contact
for signals 17...peg 18 ... electric contact for
17elpedric connector mating with electric connector
accordlng to the present invention 19 . . . electric

18 G0 Qfe?l%&: cctr&gct Bkt G ofiUIRE (ﬁ{a%ﬁt itht eg%xc%gmpe%?orr qtcjpordmg to the

: presen mventl to the present 1nve

19 . .. electric contact for electric connector on side of board according to the present
invention
20...board

Best Mode for Embodying the Invention

Figure 1, figure 2, and figure 3 show perspective views of a two level type serial ATA
standard electric connector.

Figure 1 is a front perspective view of said electric connector. Said connector is constructed
from a casing 1 molded 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 pomon and
the aforementioned boundary region portion 8.




Best Mbde for Enbodying the Invention Figure 1, figure

2, and figure 3 show perspective views of a two |evel

type serial ATA standard electric connector. Figure 1

is a front perspective view of said electric

connector. Said connector i€ constructed froma

casing 1 nolded fromresin corresponding to the main

body of the connector, a guide portion placed

therein, and. an electrlc cont.act rom1(see figure 4)
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Figure 3 has an identical structure to figure 2 other than the fact that the leg portions 9 of
each of the electric contacts for grounding of the lower level are joined to the shield portion
14.

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 level, and when the electric connectors are connected, contact points
are made with the electric contacts of the connector of the present invention. Whereby, a




recessed portion 13 in the |longitudinal direction of
said electric contact, and protrudes in the direction
of the casing insertion slot surface. Each of the
electric contacts for grounding 5 on the upper |evel
are connected to a shield pértion 14 | ocated between
each of the array surfaces of the upper |evel and

v i.s a h.of the.fir nes and.a . .

conr@ift 50 1OF g Bt d v a0 AR Boutierchudha s
- pogt %ald shield portion to the connector bottom

surface, that is, a second plane. Additionally, each
Fignte 6 fiea sidectiew of elosttiacomnetiors igrooniledgstate. df sidh@onrewers are
mubeallyl joimad, datdic aintdchyel9edfent eledric ovrirecivs chrmectsd ga dhessifle of a
- bo&d 20d€ Put RveClorfact Stk dMdctitl ddntacBE8SAGL siRtoMARIHR connector
maRhS WaIRBRL! c@ﬂﬁé@hﬁ £5i8.S REdiRBAdLIyOAH 3leARE cbikiSet, and the leg portions

19 ai?%‘f ﬁgﬁﬂfd tﬁin le ¥ Johﬂ&*t&%g.ttﬁe Hd@ of a board 20, are located
ﬁ'lunoﬁ'tene B‘le Sé?co eafo = 3 eélr seﬁ ortio, C].[’;'»
perpen £ SRR HeRS TSt HEOBIBdPr i ¢
contacts that IS, to the first planes, respectively
The ghape of theesgresiariatiached o shecbqagd) 2 ot ithmshapg angyjocptigrsand the
like ofithe aforemenfionad gyidetpostioreage polrnestdnted b the prdsemsfemblodiment, and
it ig ohviaus to #ose philled imthebat dvat totheer leaibgplimenis dieealhpabitile.  All
corfpeetbisOWhichl ael ieardcterizo@ e @ Cshpld Nfortisns) e@ttaeilg N gequired
chdrft@erlsfs, BQEdst SHABally ceteruégepcﬂﬁars%met&l@ Bdifiack fepslgﬂats and which

ha‘%%t:ﬁﬁts&u&ﬁfegllgfe%aga glgf’els;rg r'?ﬁ%élﬁ%l Agnd é’@fOfeS @Rtgm:ﬁ@nts of
theg%% clﬁ‘gengglﬁ f%%?t%ﬁ@lc%d t# ealg C%p evél eg‘el ng-ali gned

alternately. Furth r in the sane plane as the .
As g VigA dpagyed Hig impedange of h@ea#ed’rﬂe%qlpwsmaeHS@ﬂ lines
using ele¢tipeonpectors aggaplingtorthe prepand invankiong itywes confismel thag the error
thegtiof detames snpllependt carl be shid thhke thef onedemei are carlsing from the
diffentd imnisngthofcias ekcttid @oetacts (i Gignaplines ofiGhe upper level and lower
levéIN6L bk | dMFERE @Snnbdiot  dmProved dTHRefole 8t b@tsﬁ&m StHitf f4eCsign

chaPicterfsh& Et@r‘ﬁgﬁ'&% 2Rt ah N@eSUbE ‘?&ﬁzﬁ gﬁ g Sor ﬁcﬂmger is
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Figure 3 has an identical structure to figure 2 other
than the fact that the leg portions 9 of each of the
el ectric contacts for grounding of the lower |evel are
joined to the shield portion 14. Figure 5 is an
external view of an electri.c connector that mates with
and connects to the electric connector of the present.
i nvention. Seven electric contacts 18 are | ocated on
the bottom surface of each |evel, and when the
el ectric connectors are connected, contact points are
made with the electric contacts of the connector of
the present ‘i nvention. Wereby, a 7 connection is
formed with peripheral devices, and the high-speed
transfer of signals is possible.




Figure 6 is a side view of electric connectors in a
coupl ed state. If said connectors are nutually
joined, electric contacts 19 of an electric connector
connected to the side of a board 20 is put into
contact with electric contagdts 18 on the side of an
el ectric connector mating with and connecting to it.
Addi tionally, each electric contact, and the |eg
portions 19, 15 of a shi?rld ortion 14 of an electric
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wthin the wdth of the inner wall 10 of the
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7. 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.

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




an open end |located on a first plane, and a | eg
portion extending dowmmwards fromsaid first plane and
' eading to a sanme second pl ane connected to a
grounding line, and being provided with a shield
portion connected to a groutding line, and at | east
partially covering the I eg portions of the

for ned el ectric. conta ltl
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m; EPB@@ﬁ@HPWH%%B““@P@@trlc contacts for grounding of
at |l east one level are joined to the aforenenti oned
shield portion. 3. Amultiple level electric
connector recited in Caim1l or 2, characterized in
that the aforenentioned electric contact row with a
plurality of levels has two levels. 4. A-nmultiple
| evel type electric connector recited i.n-any one of
Cainms 1 through 3, characterized in that the
af orenmenti oned shield portion does not cover the |eg
portions of the electric contacts for signals of the
| onest level. 5. Amultiple level type electric
connector recited in any one of Clainms 1 through 4,
characterized in that the aforenentioned shield
portion is |ocated above the |l eg portions of the
el ectric contacts for signals of the |owest |evel. 6.
A multiple level type electric connector recited in
any one of Clains 1 through 5, characterized in that
the shape and material of the aforenentioned shield
portion are determ ned so that the i npedance of each
of the electric contacts for signals are
substantially the same. 7. Amultiple | evel type

- electric connector recited in any one of Clains 1
through 6, characterized in that the electric contact
rows in each of the aforenentioned |evels 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. 8. A
multiple |l evel type electric connector recited in any
one of Clains 1 through 7, provided with a housing
capabl e of housing the aforenentioned el ectric contact
row. 9 9. Amltiple level type electric connector
recited in any one of Clainms 1 through 8, that is
nmount abl e on an electronic circuit board.




