-1- ELECTRI CAL CONNECTOR TECHNI CAL FI ELD The present invention relates to
an electrical connector, in particular, an electrical connector adapted for
hi gh mating cycles. 5 BACKGROUND The contacts in the connectors that are
used in storage devices are generally firmy secured on the passageways
configured on the mating parts. During the mating of a header connector
with a conplenentary socket connector, the contacts at the tip of the
mating part of the header connector get abraded as a 10 result of the shear
stress on the header connectqt; S | ementary socket
connector's contacts when thgékagﬁ@gHiél%ggﬁﬂgiggggﬂgpSinilar shear stress
and abrasi on occur when the two connectors di sengage during the un-nmating
of the conn . abrasion of the contacts during the mating and
un- mat i ng p?@gggﬁI&ggﬁﬁﬁhgﬁ%ontacts which ultimately may result 15 in an

el ectrical connection failure. Conventional storage device connectors are
designed to with i f i es. i dvanced
Technol ogy Attacﬁlrgﬁgc3S gﬁ@%gbgggggé%gggaggggﬁﬁgglC%ggﬁﬁggfo gﬁgﬁg%ggﬁial
Attached S@%g&@ap&&n@mgt@@wrgﬂ ﬂltaﬁhg%gel)es.(SAS) connectors are
exanpl es of disk interface technologies in“usSe. 20 U S. Patent No.

6, 743,060, U. S. Patent No. 6,331,122 and U.S. Patent No. D469, 407 discl ose
a type of SAMCReREOUNPnnector which is to be nounted on a printed circuit
board, a type of SATA socket connector which is to be nmounted on a printed
circuit board and an el ectrical connector assenbly with a SATA connector as
a part, respecti VRt Y¥ontdc infaé ebhndNRors@h@3de 34 Hreashas dvioRaref 25 SAS

connect or.
generally firmly secured on the passageways configured on the mating parts.

During the mating of a header connector with a complementary socket connector,

the contacts at the tip of the mating part of the header connector get abraded as a
10 result of the shear stress on the header connector’s contacts by the

complementary socket connector’s contacts when the two connectors engage.

Similar shear stress and abrasion occur when the two connectors disengage

during the un-mating of the connectors. Repeated abrasion of the contacts during

the mating and un-mating process wear the contacts which ultimately may result
15  inan electrical connection failure. Conventional storage device connectors are

designed to withstand an average life of 500 mating cycles.

Serial Advanced Technology Attachment (also referred to as SATA)
connectors and Serial Attached SCSI (Small Computer System Interface) (SAS)

connectors are examples of disk interface technologies in use.

20 U.S. Patent No. 6,743,060, U.S. Patent No. 6,331,122 and U.S. Patent No.
D469,407 disclose a type of SATA header connector which is to be mounted on a
printed circuit board, a type of SATA socket connector which is to be mounted
on a printed circuit board and an electrical connector assembly with a SATA
connector as a part, respectively. U.S. Patent No. 6,832,934 teaches a type of

25 SAS connector.



-2- The SAS header connector has generally the sane configuration as the
SATA header connector except that the SAS connector has a third tongue plate
on which a third set of signal contacts_are assenbled on the surface
opposing to the surface where the first two sets of contacts (including one
set of power and 5 one set of signal contacts) are assenbled. In doing so, a
SAS connector is conpatible with a SATA connector and users have the
ability to integrate either SAS or SATA devices and reduce the costs

iated with i t diff i f . S Y 10,1t | d
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enbodi nent of e present | nventron, re iIs provi an e

connect or coiwhish Aghiad sétnsldighdl \centietsire Gissemiled Sinntie3urfao@ gppodhgpeal base
having a mating side and a nmounting side; a tongue portion 15 extending from
t he | ongi t uthermirfasasheae thehrstaivp sgtssifdentacke(indnding gor 4t of povenpnidsi ng a
first tongue section and a second tongue sectjon, each tongue section

havi ng & fi PRE s§tads1gad canagtsyaee assembled. hn deHlg 19y aotAP £98BGERRISs def i ned

on the first fac of. the first and the,second tgngue,.sections, th
passageways OBRELAMHEA o] Rreonfsign g Bices dave B RaliRe oot alhess ¢ ne

i nsul ati ve i N@A T7A04 & . eway; and a
plurality OSgﬁﬁkgﬂéﬁﬁyggﬂ§§ﬁ§§§¥%@§§§§ﬂ§§§5?ﬁs?ﬁe dgggggéﬁ%ﬁgéﬁggbh cont act
conpri si ng aiffethtndtcspekson |ocated at the mating side of the insulative
housi ng, a nounting section located at the nounting side of the insulative
housi ng, and a retainer section bridging the nating section to the nounting
section; WhgUANMMARE mati ng section of the contact 25 is free to flex into
t he recess.

10 It would be desirable to provide an electrical connector which is able to

withstand high mating cycles of preferably greater than 500.

In accordance with one embodiment of the present invention, there is

provided an electrical connector comprising an insulative housing comprising a
longitudinal base having a mating side and a mounting side; a tongue portion

15  extending from the longitudinal base at the mating side, the tongue portion
comprising a first tongue section and a second tongue section, each tongue
section having a first face and a second face; a plurality of passageways defined
on the first faces of the first and the second tongue sections, the passageways
extending from the tongue portion to the mounting side of the insulative housing;

20 arecess located at one end of each passageway; and a plurality of conductive
contacts received in the passageways, each contact comprising a mating section
located at the mating side of the insulative housing, a mounting section located at
the mounting side of the insulative housing, and a retainer section bridging the
mating section to the mounting section; wherein the mating section of the contact

25 is free to flex into the recess.

In accordance with another embodiment of the present invention, there is

provided an electrical connector comprising an insulative housing comprising a



I n accordance with anot her enbodi nent of the present invention, there is
provi ded an el ectrical connector conprising an insulative housing conprising
a -3- longitudinal base having a first pgting side and a second mating side;
a tongue portion extending fromthe |ongitudinal base at the first mating
side and a socket extending fromthe |ongitudinal base at the second mating
side; wherein the tongue portion conprises a first tongue section and a
second tongue section, each 5 tongue section having a first face and a
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first and t econd tongue irons, pas
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side; a recess |located at one end of each passageway; anhd a plurality of

conducti ve extehdoigsromahe @titulindidbapaasthgaseysd magial stdo)tvaadreibdheonpri si ng
a first mating section located at the first mating side of the insulative
housi ng, a SWEUAPOAGH AgMPEsEs dhirstdongeasestion hedsessenad henguepestide, asfcht he

i nsul ati ve housi ng, a retainer section bridging. the first mating section

.an
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contact is fir flex.,i-nto t ecess... 15 The .invention further includes
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invention will now be described with reference to the acconpanyi ng draw ngs

in which: Fagdrelualitsobeorshptivdedntagtsrrepeived vie the mpawsadeveay sebadt cortadt

connector in accordance with the present invention;, ) ) )
comprising a first mating section located at the first mating side of the insulative
housing, a second mating section located at the second mating side of the
insulative housing, and a retainer section bridging the first mating section to the
second mating section; wherein the first mating section of the contact is free to

flex into the recess.

15 The invention further includes any alternative combination of parts or
features mentioned herein or shown in the accompanying drawings. Known
equivalents of these parts or features which are not expressly set out are

nevertheless deemed to be included.

BRIEF DESCRIPTION OF THE DRAWINGS

20 An exemplary form of the present invention will now be described with

reference to the accompanying drawings in which:

Figure 1A is an exploded, perspective view of an electrical connector in

accordance with the present invention;

Figure 1B shows a section of the electrical connector of Figure 1A with a

25  plurality of contacts in place within the electrical connector;



Figure I B shows a section of the electrical connector of Figure IAwth a
25 plurality of contacts in place within the electrical connector; -4-
Figure 1C shows a side view of a cross-sgction of the electrical connector
of Figure 1B; Figure 2 shows a perspective view of one enbodi nent of a set
of contacts according to the present invention; 5 Figure 3 shows a side
view of a cross-section of the electrical connector of Figure 1B engaged
with a conplenentary electrical socket; Figure 4 shows a bl ock di agram
illustration of g.har i L i tup;: Figure 5A .shows a top
per spective vi ewﬁéﬁliar:;‘f'ﬁljloéi ﬁ'gér)&wg rarlbs\c{)%i %r%??% 012?(] Cra?f%g'Sg%i%&gﬁg\eaer@/aglcgl&%ng Sﬁor
connector agepiAir8gpt0 the present invention; Figure 5B shows a bottom
perspective view of the exenplary electrical connector of Figure 5A;, Figure
6A shows a front perspective view of another enbodi nent of an exenplary

el ectrical connegifirear siswi ApetPetiive Pic@sENdNd EMBOHINDELt ok Jek 9PESntaBsshows
a rear perspective view of the exenplary electrical connector of Figure 6A

and Fi gure Zcsinding ta tht podsedi myeation;| | ustrati on of a hard di sk drive testing
setup with a sacrificial electrical connector. Wile the above-identified
drawing figures set forth several enbodinments of the 20 invention, other
enbodi meht s ar e Higorechsth@nph aidedyicwsofrotress-sertiomeofaths elesiical .conhectat |

cases, this disclosure presents the invention by way of representation and
not |imitatPbRigure 18engagedavithha epaipduacntant clactmeabsacksther nodi ficati ons
and enbodi nents can be devised by those skilled in the art, which fall

within the . . . : : .
Figure 4 shows a block diagram illustration of a hard disk drive testing

setup;

Figure 5A shows a top perspective view of another embodiment of an

10 exemplary electrical connector according to the present invention;

Figure SB shows a bottom perspective view of the exemplary electrical

connector of Figure 5A;

Figure 6A shows a front perspective view of another embodiment of an

exemplary electrical connector according to the present invention;

15 Figure 6B shows a rear perspective view of the exemplary electrical

connector of Figure 6A; and

Figure 7 shows a block diagram illustration of a hard disk drive testing

setup with a sacrificial electrical connector.

While the above-identified drawing figures set forth several embodiments of the
20  invention, other embodiments are also contemplated, as noted in the discussion.
In all cases, this disclosure presents the invention by way of representation and
not limitation. It should be understood that numerous other modifications and
embodiments can be devised by those skilled in the art, which fall within the

scope and spirit of the principles of the invention. The figures may not be drawn



scope and spirit of the principles of the invention. The figures may not be
drawn -5- to scale. Like reference nunbers have been used throughout the
figures to denote |ike parts. DETAI LED.BESCRI PTI ON Figure 1A shows an

expl oded, perspective view of an exenplary electrical 5 connector in
accordance wth the present invention. Figures 113 and 1C show views of the
el ectrical connector of Figure |l Awth a plurality of contacts in place
within the electrical connector. Referring to Figures ]A, 113 and 1C, the

el ectrical t - ri i i i i SLhg a
ongi  ud: nal Bacs 1898 Tea caa s Aitvd Bl Elg!Rrd ROt e RTREAGL 32
1200. At thﬁkg@hh@g side 1100, there is a tongue portion 1110 extending from
t he | ongi tudi nal base 1010, the tongue portion 1110 conprising a first
tongue section 1111 and a second tongue section 1112, each tongue section

having a fi DETAREEDLDEIS@RIPTIONoNnd face 1122. Defined on the first face
1121 of the first tongue section 1111 and of the 15 second tongue section
1112 are a plurality of passageways 1130 extending from the tongue sections
1111, 1112 to thé€igmuritA sipwss de etldded Alerspretiendiod ofanlexepadaggdeeyicdll30 is
a recess 1140 preferably configured near the edge of the tongue sections

1111, 1112. crerssieiea degordeac Withathietpressnt pasnsigaviigsirasi BB and 14° shaw of
conductive 20 contacts 1300, each contact 00.conprising a mati ng section
1310' T ocat e 1S PHDS clethiR] SPREcs 8D Ik i nitig BUEN B! 2985 Diat ed. at
t he nmountin [ : -anqr ' section 1320 bridging the mating
section 131 lat%gq)ﬁﬁ]é%ggag[kg%@aslg?bﬁ%&n&l"1330. Fi gure 2 shows anot her

enbodi ment of the contacts in accordance with this invention.

Referring to Figures 1A, 1B and 1C, the electrical connector 10 comprises
an insulative housing 1000 comprising a longitudinal base 1010 having a mating
10 side 1100 and a mounting side 1200. At the mating side 1100, there is a tongue
portion 1110 extending from the longitudinal base 1010, the tongue portion 1110
comprising a first tongue section 1111 and a second tongue section 1112, each

tongue section having a first face 1121 and a second face 1122.

Defined on the first face 1121 of the first tongue section 1111 and of the
15 second tongue section 1112 are a plurality of passageways 1130 extending from
the tongue sections 1111, 1112 to the mounting side 1200. At one end of each
passageway 1130 is a recess 1140 preferably configured near the edge of the
tongue sections 1111, 1112.

Received in the plurality of passageways 1130 is a set of conductive
20  contacts 1300, each contact 1300 comprising a mating section 1310 located at the
mating side 1100, a mounting section 1330 located at the mounting side 1200 and
a retainer section 1320 bridging the mating section 1310 to the mounting section
1330. Figure 2 shows another embodiment of the contacts in accordance with this

invention.

25 Preferably, the mating section 1310 of the contact 1300 is configured with
a bend 1315 at one end. As shown in Figure 1C, the bend 1315 helps in the



25 Preferably, the mating section 1310 of the contact 1300 is configured
with a bend 1315 at one end. As shown in Figure | C, the bend 1315 helps in
the -6- proper positioning of the contacg-1300 al ong the passageway 1130
within the insulative housing 1000 by preventing the contact 1300 from
goi ng beyond the tongue portion 1110 as the contact 1300 is inserted into
the insulative housing 1000 fromthe nounting side 1200 during
installation. 5 As shown in Figures 1A and 2, in one enbodi nent, the

retainer segtd : . I i [ i evi ces
1340 such agt,tolp gpgos1la§glr ;t?fttﬁ ﬁgﬁ%@ﬁ%%@f%lg gggﬁhgécslta g%(w% I?rg?/%@ lglgﬂé{’;:itri cally
connect ed t hsalapive hoasingi 10D0i By pleeanting it ddmtadTdB0Di Mgm$Rehg boyditBheof the
contact 1300. There are many ways of nounting the electrical connector 10
on the pri ntoagueipoctinn 1 bbhasithenmingatit 1§00 us insOrtedintbithe iresalatoe ldaptg ng t he
nmounting section 1330 for surface munting, press- fitting or through-hole
mount i ng, alP0Giropnthermavriing side d 20A«lusingripstadatiemi s i nvention. In one
enbodi ment of the present invention, the electrical connector 10 further

conprises a plurality of alignnent guides 1400 410 used for guiding a 15
conpl emeht ary elgéts Pwaun?d&%étl& an 8{IH§HWB@$iH§%r' Rirel@iner Seetien poar d
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el ectrical $REOREA LanRIGGORININ I LGRLACLONAAKLERINEERA Auhen t he

el ectrical connector 10 1s nated \%Itth the co enentary ? ectrical connector

15. 20 The beardlveareid @oynghgstdticnal 33monetcontakd 1800Th&e ir@manysuvagt i ve
housi ng 1500 having a mating end 1510; a socket 1520 extendinr;g fromthe
u

i nsul ati ve hboungng tsoeleatricaheomciorgl (eond thieSrdnted cpicuitdloatd insfludingtbsit 1530
defined in the insulative  housing 1500 extending into the socket 1520; and
wher ei nlG n Baldimyedto,astapting the mounting section 1330 for surface mounting, press-

fitting or through-hole mounting, all of which are within the spirit of this

invention.

In one embodiment of the present invention, the electrical connector 10
further comprises a plurality of alignment guides 1400, 1410 used for guiding a
15 complementary electrical connector (not shown) or a printed circuit board (not

shown) to engage the electrical connector 10 during mating.

Figure 3 shows a side view of a part of a cross-section of a complementary
electrical connector 15 engaged with the electrical connector 10 when the
electrical connector 10 is mated with the complementary electrical connector 15.

20  The complementary electrical connector 15 comprises an insulative housing 1500
having a mating end 1510; a socket 1520 extending from the insulative housing
1500 at the mating end 1510; a plurality of slots 1530 defined in the insulative
housing 1500 extending into the socket 1520; and wherein in each slot 1530 a
terminal 1540 is placed. At one end of the terminal 1540 is a bend 1550

25  configured to establish electrical connection with the contact 1300 in the
electrical connector 10 when the electrical connector 10 is mated with the

complementary electrical connector 15.



term nal 1540 is placed. At one end of the termnal 1540 is a bend 1550 25
configured to establish electrical connection with the contact 1300 in the
el ectrical connector 10 when the electrigal connector 10 is mated with the
conpl ementary electrical connector 15. -7- As the socket 1520 of the

conpl enmentary el ectrical connector 15 engages the tongue portion 1110 of the
el ectrical connector 10 during mating, the bend 1550 abrades the surface of
the contact 1300 as the term nal 1540 noves in a direction opposite to that

of the contact 1 i ) i 1. Ak e Lng
an-mating cycle %r%(eh?eegdflgge{%gg%@?ﬁ@ﬁ@@%ﬁ@%ﬁ%éﬁg%%ﬁenng?:yqugeé%#élé%al
connect or 1fhedofgidpefiont NELY ONGELIRUWiE1ROnAALEr PO dubid %Eﬁﬁ%'tﬁ@ben&onnept or
10. Such repeat abrasions will ultinately wear the confacts 1300 resulting
in poor el etf50 ebdadeotirenirfaen diehaveentathEB3 vz thoneracinal 554thavieniuse. By
having a recess 1140 at one end of the passageway 1130, preferably in 10
cl ose proxi firestiaoppnsitedgdhafofithe coptagubd Wb dimalar surface ahrasienmlsctakeso0o at
ection 1310 j.s able to f e.recess 1140 as the bend

the matjin ex toward
1050 Mkl SpReg dufedernative CURE b B R e B IR R R ar

el ectrical rti of . el ectrical
connect or 16&8&&%@8r%%g%rgg\??%gﬁ%e{%g%@@@%ﬁg%@gﬁ%@?% %‘i%? (ta}%én?ﬁﬁgtﬁc%40 on the
cont act 130%@&%@@.@&%@5&&& ab%mavflmximaﬁtweir tAPCBAILR EIN(t he surface
of the contact 1300 caused during the mating and the un-mating process,

t her eby protenginmdintgwrldddric4liconhestion bétweentles twbd conaéangrsoyhdrei)uef the
el ectrical connector 10. Preferably, there is a slope |leading fromthe
passageway 1130 to the recess 1140. This will further reduce the anount of
abrasi on on the ByrHadeg afredelde 1120 acomd ewd ofl 82 assapeeial 113RKiprefeeadlpdmt i on
where the bend 1550 first neets the contact 1300.
10  close proximity to the edge of the tongue portion 1110, the contact 1300 at the
mating section 1310 is able to flex towards the recess 1140 as the bend 1550
meets the contact 1300 when the socket 1520 of the complementary electrical
connector 15 engages the tongue portion 1110 of the electrical connector 10. This
reduces the amount of force by the terminal 1540 on the contact 1300, and
15  therefore reduces the amount of abrasion on the surface of the contact 1300
caused during the mating and the un-mating process, thereby prolonging the life

(in terms of number of mating cycles) of the electrical connector 10.

Preferably, there is a slope leading from the passageway 1130 to the
recess 1140. This will further reduce the amount of abrasion on the surface of the
20  contact 1300 especially at the location where the bend 1550 first meets the
contact 1300.

The exemplary electrical connector 10 as mentioned in this specification is
useful for many applications including but not limited to, the quality testing of
hard disk drives. With reference to Figure 4, in a hard disk drive testing

25  environment, one may find the exemplary connector 10 mounted on a printed
circuit board 1610 of a hard disk drive testing equipment 1600 and the
complementary electrical connector 15 coupled to a hard disk drive 1620 that is

to be tested. The electrical connector 10 is often securely bonded (for example by
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The exenplary electrical connector 10 as nentioned in this specification is
useful for many applications including but not limted to, the quality
testing of hard disk drives. Wth refergnce to Figure 4, in a hard disk
drive testing 25 environnent, one may find the exenplary connector 10
mounted on a printed circuit board 1610 of a hard disk drive testing

equi pnent 1600 and the conplenentary electrical connector 15 coupled to a
hard di sk drive 1620 that is to be tested. The electrical connector 10 is
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an exenplary electrical connector 20 in 15 accordance to the present

i nventi on. [[headdiet bynntreasihg tied bfee@musn bpr ef emitiignctdies) ofltke tleictradal connect or
10 that are nentioned jn the earlier_ sections of this specification, the
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Figures SA and 5B show a top perspective view and a bottom perspective

view of another embodiment of an exemplary electrical connector 20 in

15 accordance to the present invention. In addition to the elements present in the
electrical connector 10 that are mentioned in the earlier sections of this
specification, the electrical connector 20 further comprises a third tongue section
1113 connecting with the first and the second tongue sections 1111, 1112, the
third tongue section 1113 having a first face 1121 and a second face 1122 and

20  with a plurality of passageways 1130 defined on the second face 1122, and each
passageway 1130 having a recess 1140 located at one end. A plurality of
conductive contacts 1300 are received in the passageways 1130, each contact
1300 comprising a mating section 1310, a mounting section 1330 and a retainer
section 1320 bridging the mating section 1310 to the mounting section 1330

25  wherein the mating section 1310 is free to flex into the recess 1140.

Figures 6A and 6B show a top perspective view and a bottom perspective
view of another embodiment of an exemplary electrical connector 30 in
accordance to the present invention. The electrical connector 30 comprises an

insulative housing comprising a longitudinal base 3010 having a first mating side



third tongue section 1113 having a first face 1121 and a second face 1122
and 20 with a plurality of passageways 1130 defined on the second face 1122,
and each passageway 1130 having a recess_1140 | ocated at one end. A
plurality of conductive contacts 1300 are received in the passageways 1130,
each contact 1300 conprising a mating section 1310, a nounting section 1330
and a retainer section 1320 bridging the mating section 1310 to the
nounting section 1330 25 wherein the mating section 1310 is free to flex
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connector 30 conprlses an insulative housing conprising a |ongitudi nal base

3010 havi ngpartibnr3dtl Oreenprisisg ddirsOtonglOScainth 3l 1deanhal seminidrigngueleccdia@0. At
the first matingf side 3100, there is a tongue portion 3110 extending from
the | ongi t udl Falln l@agkhesemodtm@ntt@fﬁb@u@resgm miventign.1the domgpira pomtignad 10r st
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conprises a3 SSmpASS At A R &P dARald 2722 At the second mating
si de 3200, there IPE a socket 1520 extend? ng fraomthe | ongi t udi nal base

3010, the socket 1520 further conprising a mating slot 3210 (as 10 shown in

Fi gure 6B) whichak &é@@&h&%ﬁﬁlg@d@%@@tthéﬂ%ﬁsta%@@lé@t 1320 &:>38ndthg drom the
conpl enentary connector (not shown). fined on the first face 1121 of the

first tongulngadinahbaklI01d)dhd sueckes bﬁﬁhﬂmlwn@ummsmg amdAinkZslas32H (asas on
t he second face 1122 of the third tongue section 3113 are a plurality of
passagelfhy sshoyaoirekiganel b By Whielmis ¢rnfigured to accept the tongue portion of a

complementary connector (not shown).

Defined on the first face 1121 of the first tongue section 3111 and the
second tongue section 3112 as well as on the second face 1122 of the third
tongue section 3113 are a plurality of passageways 1130 extending from the

15  tongue portion 3100 to the socket 1520. At one end of each passageway 1130 is a
recess 1140 (as shown in Figure 1C) preferably configured near the edge of the
tongue sections 3111, 3112 and 3113.

Received in the plurality of passageways 1130 is a set of conductive
contacts, each contact comprising a first mating section 3310 located at the first
20  mating side 3100, a second mating section 3320 located at the second mating side
3200 and a retainer section (not shown) bridging the first mating section 3310 to

the second mating section 3320.

In one embodiment of the present invention, the electrical connector 30
further comprises a plurality of alignment posts 1420 used for aligning a
25 complementary electrical connector (not shown) with the electrical connector 30

during mating.



15 tongue portion 3100 to the socket 1520. At one end of each passageway
1130 is a recess 1140 (as shown in Figure 1 C) preferably configured near
the edge of the tongue sections 3111, 3}l2 and 3113. Received in the
plurality of passageways 1130 is a set of conductive contacts, each contact
conprising a first mating section 3310 |located at the first 20 mating side
3100, a second mating section 3320 |ocated at the second mating side 3200
and a retainer section (not shown) bridging the first nmating section 3310 to

h d mati ' 3 nbadi
he erectrical cBnmBarsr sBo st Ao AR RR Rl os the PRe G Chinesitan: °"
posts 1420 y@?&tﬁﬁ}fco%p&%% lﬁra¥{?¥B?E‘EHIEH%‘ﬁr@/ﬁé’esellmtﬁeﬁ%r Q&;'ﬂl'?ﬁl tor (not

shown) with the electrical connec Ing mating. - not her

embodi ment  efothéiecqnpleaintary\ededtiiosl, conhectel eedtrshoain) ¢® m&eelwrncao further
conprises a plurality of securing devices 1450 used for securing another
conpl enment acgnreicart3 togireeariectdental dotenghgamgnttad theiéwelconnestosd whemmect or
30 to prevent accidental disengagenent of the two connectors when in 5 use.
To further B&duce the |oss of productivity arising from machi ne downti ne
due to the need to replace the worn out electrical connector (as a result of
severely abraded con ctlve cqntacts cou l.,ed tog the printed circuit board

of & hard disk ApiYBNELsAiAG TdGspREARIICHETS ﬂ@ém.gl e leéﬂﬁaéﬁewn@m%ay be
used as 10 shrat 7 I C nnector 30 as
a sacrificia H Ly %lﬁ%' %ﬁéb ?eé:‘ﬁgéjf)h%cu?menlgﬁe Oﬁ@ §§%ﬂ (ﬁnaaﬁeeﬁ’lﬂ ge at the
el ectrical ﬁ%%?ade‘&%'dﬁ@tv@@céﬁlﬁct@)’ ! E’? ?d f}féﬁir‘in@&’ iuRfbobftfopard di sk
drive testlng equi pnent reduces u e con uctlve contacts in
the el ectri hald diskhdaot asstidgupRfuisinent, the electrlcal connector 30 may be used as
10 illustrated in Figure 7. By using the electrical connector 30 as a sacrificial
connector, the occurrence of mating and un-mating at the electrical connector
coupled to the printed circuit board of the hard disk drive testing equipment,
reduces. As a result, the conductive contacts in the electrical connector coupled
to the printed circuit board of the hard disk drive testing equipment do not get
15 abraded easily. Of course, it will be appreciated that the various embodiments of

electrical connectors described and shown herein are suitable for this purpose.

The foregoing description of the preferred embodiment of the invention
has been presented for purposes of illustration and description. It is not intended
to be exhaustive or to limit the invention to the precise forms disclosed, since

20  many modifications or variations thereof are possible in light of the above
teaching. All such modifications and variations are within the scope of the
invention. The embodiments described herein were chosen and described in order
to best explain the principles of the invention and its practical application,
thereby to enable others skilled in the art to use the invention in various

25 embodiments and with various modifications as are suited to the particular use
contemplated thereof. It is intended that the scope of the invention be defined by
the claims appended hereto, when interpreted in accordance with the full breadth

to which they are legally and equitably entitled.



to the printed circuit board of the hard disk drive testing equi pmrent do not
get 15 abraded easily. O course, it wll be appreciated that the various
enbodi rents of electrical connectors dgscribed and shown herein are
suitable for this purpose. The foregoing description of the preferred
enbodi nent of the invention has been presented for purposes of illustration
and description. It is not intended to be exhaustive or to limt the
invention to the precise fornms disclosed, since 20 many nodifications or
vari ati onsCEAdM®f are possible in light of the above teaching. Al such
nodi fications and variations are within the scope of the invention. The
enbodi nent $. deskn elettidudiconncater eompasian: and described in order to best
explain the principles of the invention and its practical application,
thereby to enable others skilled in the art to use the invention in various
25 enbodi nent s andswiatike hansiogsomptisingaiompitidasal dase havingd matihgeide
particul ar use contenplated thereof. It is intended that the scope of the
i nvention a@é%@ppﬁ@agﬁgde;t he cl ai n8 appended hereto, when interpreted in
accordance with the full breadth to which they are legally and equitably
entitled. -11- CLAIMS 1. An electrical connector conprising: an insulative
housi ng conpri i W9gLHE PEFHM exiERdingiEys thalangiuding bpsgatsthgdnatiigiside.nount i ng
si de; ue port.i on extendi n?iﬁfromthe {.on%i t.udi nal ,base at t.he mating

5
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a plurality acdes of the first and the
second tongue sections, the passageways extending fromthe tongue portion to

the 10 mountingsgidfy At phliedeBayl AbliN& BRYR At faces of the first and the

second tongue sections, the passageways extending from the tongue portion to the

10 mounting side of the insulative housing;
a recess located at one end of each passageway; and

a plurality of conductive contacts received in the passageways, each contact
comprising a mating section located at the mating side of the insulative housing, a
mounting section located at the mounting side of the insulative housing, and a
15  retainer section bridging the mating section to the mounting section; wherein the

mating section of the contact is free to flex into the recess.

2. The electrical connector as claimed in claim 1 further comprising a third
tongue section connecting with the first and the second tongue sections, the third
tongue section having a first face and a second face and with a plurality of

20 passageways defined on the second face, each passageway having a recess located
at one end; a conductive contact received in the passageway comprising a mating
section, a mounting section, and a retainer section bridging the mating section to
the mounting section; wherein the mating section of the contact is free to flex into

the recess.

25 3. Anelectrical connector comprising:



a recess |located at one end of each passageway; and a plurality of
conductive contacts received in the passageways, each contact conprising a
mating section |located at the mating sigge.of the insulative housing, a
mounti ng section |ocated at the nounting side of the insulative housing, and
a 15 retainer section bridging the mating section to the nounting section;
wherein the mating section of the contact is free to flex into the recess.

2. The electrical, connector as claiped in cl.ai further copprising a third
fongue secti on HbRNBREIVAGOHIR ORGP  Togp el s AVINgUES! 8tHbons,  t he

third tonsqggﬁlgggtsgg&dﬁ\éhﬂgéﬁqéi rst face and a second face and with a
err

plurality o passageways ned on the second face, each passageway
having a recess |located at one end; a conductive contact received in the

paseageuay, o pL00 oy g S Ry UL SEESL 0P Ry o 2L

section bridging ng Sec ng Ssectl &in the

mat i ng secdii@an@h sbbieeteMmhg Font fIRAchLithdia%] baket thd§edoR8elSingSidd: An
el ectrical connector conprising: - 12 an insul ative housing conprising a

| ongi t udi n@heteas thehtaugmgpartionr sdmprsdsragfirss taguandciiors ecdndeomid ggae de; a
tongue portion extending fromthe |ongitudinal base at the first mating

si de and asesteRetachtorgu sagtiondrmvingea lissidhecaianhabedsaslefage; t he second mating
side; 5 wherein the tongue portion conprises a first tongue section and a
second tongue section, each tongue section having a first face and a second
face; a pluraliaplustliypdqugeageyeyd diefined oahe hestffpeestoffthedysiofndthe first and

the second tongue sectj.ons,, t he gassa)%gé/\)/& s..extending fromthe tonque

portion atSARA Iqnguesertions, sheparsageVe B¢ frgm thetangug peries phfiesi de:
10 a recesg.d aeahedid (0Pfe B0 tfASRRATT AR QYe; and

10 a recess located at one end of each passageway; and

a plurality of conductive contacts received in the passageways, each contact
comprising a first mating section located at the first mating side of the insulative
housing, a second mating section located at the second mating side of the
insulative housing, and a retainer section bridging the first mating section to the

15 second mating section; wherein the first mating section of the contact is free to flex

into the recess.

4. The electrical connector as claimed in claim 3 further comprising a third
tongue section connecting with the first and the second tongue sections, the third
tongue section having a first face and a second face and with a plurality of

20  passageways defined on the second face, each passageway having a recess located
at one end; a conductive contact received in the passageway comprising a mating
section, a mounting section, and a retainer section bridging the mating section to
the mounting section; wherein the mating section of the contact is free to flex into

the recess.

25 5. An interconnect system comprising the electrical connector as claimed in

claim 1 and further comprising a first electronic device having a complementary



a plurality of conductive contacts received in the passageways, each contact
conprising a first mating section |ocated at the first mating side of the

i nsul ative housing, a second nmating section |ocated at the second mating
side of the insulative housing, and a retainer section bridging the first
mating section to the 15 second mating section; wherein the first mating
section of the contact is free to flex into the recess. 4. The electrical
connector as clqlned in c rther conprising a third 1%ngue section

connect i ng ¥R ﬁﬁék@¥¥§P W”%ﬁ@ ecHdet gonprigoeatsBe tnyme sidpethehi rd  t ongue

section h f t t of 20
passag ema;a/e\sfécgg¥ i nel&‘ Bé&of 2 ecg' %Oﬁlggegﬂg a@?ﬁﬁg 3}315 b%)??% §t? ﬁgé d?/ec ess

| ocat ed qgagﬂﬁn@agbw@apgﬂquﬁh ﬁ%gg@tact received in the passageway
conprising a mating section, unting section, and a retainer section

bridging the mating section to the nounting section; wherein the mating
section ofg t he LoHtdbnhsctisieRnt @Oﬁlbﬂ§l he elécn%nf@@&ﬁl%cto%%s%lalﬁrea in ,
i nterconnect system conprising the electrical connector as clained in claim
1 and fsur tdheim 8 angrfughagcanpiising aedodgilementargdelicaécdl autckg cauphmipbehent ary -
13 electrical socket coupled to the electrical connector at the mating
side; the el@ltrecaquwaect@oﬁhéwtﬁnst oatingnald andwoemetenentarypeleeirisd! keéadeui t
board of a ond ctronic device at the nounting side. 6. An

" nt er conne@UPLEASOdhs i5adicAgneqier ¢t Be spendmatRBaRicor as ol aimed in 5
claim3 and further conpr|S|ng a conplenentary electrical socket coupled to
the electrical connector at the first mating side and a conpl enentary

el ectrical header coupled to the electrical connector at the second nating
si de.





