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ELECTRI CAL CONNECTOR FI ELD OF THE | NVENTI ON The
present invention relates broadly to the field of
WEznersey s, such as connectors used in print eRCDSGEIOF000229
boards (PCB) and to a nethod of controlling electrical
characteristics of an electrical connector. BACKGROUND
El ectrical Connectors are often used in electronic
devi ces to connect a PCB tb-another PCB or external
devi ces. A PCB connector usually conprises a receiving
menber or a receptacle that is nounted to the PCB and
a plug nenber. EadfLESTRIGAL CONMELTIQR and pl ug nenbers
conprise arrays of electrical termnals. The housing
of the receptacle and plug nenbers are designed to
FIELR OFEHEINVENEON wi t h each ot her such that in an
engaged position electrical connections are
est abl i shed between the respective el ectrical
The present inyentionfretatrs hreadptatiledieltherl ganngctatsnBueh ancerysictoss used in
prlnte‘a%ﬁ%tbgﬁrogoms)% @ Sinslesd bf Eontﬂ'gmﬁé NGl &AL Q',Jhglla Rriétles of an
a plurality of electrical”termnals
eleCtrldNr‘Pen@ﬁctQﬁs and pitch which are desi gned accordi ng to
the specific usage. Oten, electrical termnals are
ed in a plurality of arrays. Each array usually
BAC BOE’N@ urality of electrical terminals of the same
pitch. Figure 1 illustrates a perspective view of an

exi sting SAS (serially attached S_CSIZ receptacle 10
ElectringbCenmsieiars arg eftespused in elestrepinglerises tocamnestea PEBo another PCB

or extBRH&P HdGceAPTE §orﬁ'ﬂéléldi|%guélf9 RRFTBPE A RiviltEme et bi & Adceptacle

termnals 7. The receptaclé 10 has three sets of
that igmogpied ta thePCRaNdza pyg npermiagrn gpgh 9f terrgpRptaciy gnd plug members

compfléd gr%)%rﬂf e@c%&%ﬁte%mbféem@ﬁ&ﬁlﬁb%ﬁhe T&%pFa%fe”ér\'b%@g fembers are

are housed I n respect i ve chanber s . desi gni n
desigpesh treeeeneraly arienvithneachgether sucty ol i an Ao pasifpm electrical

connédﬂBﬁ‘@ bid ¥sBbRhRH HeRREAT theerRpedtit | dledt®al ftémfindl ©of AR receptacle
0.8mm pitch) termnals. Paranmeters, such as

and p d§§mP%ﬂ k, are a problemespecially in h| gh frequency
data transfer application. In particular, cross

A typical connector comprises a dielectric housing containing an assembly of a plurality of
electrical terminals of dimensions and pitch which are designed according to the specific
usage. Often, electrical terminals are grouped in a plurality of arrays. Each array usually has
a plurality of electrical terminals of the same pitch.

Figure 1 illustrates a perspective view of an existing SAS (serially attached SCSI) receptacle
10. The elongate receptacle 10 comprises a dielectric housing which is moulded to
accommodate the electrical terminals 7. The receptacle 10 has three sets of arrays, 1, 2,
and 3, of terminals 7 arranged on different planes of the receptacle. The terminals 7 are

housed in respective chambers 5.

When designing a connector as shown in Figure 1, factors such as signal integrity are of
concern especially for fine pitched (e.g. 0.8mm pitch) terminals. Parameters, such as cross-
talk, are a problem especially in high frequency data transfer application. In particular, cross-
talk is significant between fine-pitched terminals.
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talk is significant between fine-pitched

term nal s. SUMVARY I n accordance with a first aspect of
wo téve/oprsesent invention there is provided an ePeTBG2W&H00229

connector conprising a dielectric housing; and a

plurality of arrays of term nals disposed in _

respective portions of the gielectric housing, wherein

at |east two of the arrays of term nals have different
SUMMAR¥Cct i ve pitches; and wherein at |east one of the

reﬁPQE&dragnééOMth ﬁrs? E)E@t (gjf' Rk eCtSrge'argt |ﬂ?ﬂ'§lo&| @ﬁé%ﬁ provided an

artia renove such
elecglgﬁgtfq;\ﬁipc@gpmnsmg mlabk:mcd'foushrg and ayplorfallty&ffl”ﬁrfa@vh%f terminals

| dlspbé'édsﬁi Fias%g%\lﬁzgon‘%n% i ntﬂéecl ?IEEtrna huggrfg:, & eﬁgllr}s?tntjaa% two of the

arrampgwrmlghpw cltf&relmtgre@psuwa pitcheist ahdlmdemp@tslédsﬂaﬁe of the
resp@&w@%drh@ﬂé f th8 TEric Egﬁsﬂé é]ac’ gﬁy tghdl ga %-I‘f&r%%ba yalue of the

onprise one or nore |
dleleﬁg‘ceccg]séﬁm betwean ﬁgqmlaalsaqfstheparraysaxﬁtteminaalpantsam pdtion of the

sing in which one signal term nal
dleleg??a@uﬁia@q%rcbﬁﬁr@%gsed is partially renmoved. At |east

onE"®PORtiRE of dhe disleciic hevsingirs whicht the aliayl leating & smaller pitch is

dyed 1y renoved such that the
dlsptersmhﬁhglbgﬁgpg%g?ﬂ’% y exposed. The at |east one of

t hEN§ BEA%E Of Yermindls inedys comptise oteedrambre poWweu térngnatedfrays and

I such that an opening is fornmed in
one &Gn&[%féugr@él té(m{'giﬂ%\f%gtsrl ¢ housing in said portion, and

|
t e 'F@?tgﬁhﬁd?@'@kpémf diglestric haesiogdémiwhich dhe signal ¢ersdinal array

POQispbstd R pHREH gortions of the dielectric
may gug@ns d\n;\hl‘?:h |§q%iaﬁr6t%faally renoved nmay conprise a

pr‘°8t PRIANHRIUER HgSRRGtiVE Pertisinst ¢fcthdidi¢lectricihpukingsinag be partially

RN At t ached SCSI
R e L P

o8 %hﬂ“?s?fn@‘et qu@ggmnqquélongmffth’!eedlﬂ’@ch'tc hpusisg may be
pama‘llytrem%ﬂéd %Qﬁﬁrtﬁétsérpﬁgérklhg elﬁ?t?’g{rb?ﬁ ﬁ 2l ofyl?thg dlgl?g{/lcgr}ousmg in
said Q(gf LoCL Cp (,igrrrhslrtiaalg texte%dV\::/\ec.ross the opening.

The at Ieast one of the respective portions of the dielectric housing which is
partially removed may comprise a protruded housing section of the dielectric housing.

The connector may comprise a Serial Attached SCSI Receptacle.

The terminals may comprise one or more of a group comprising through-hole,
surface mount, press fit, and compression fit terminals.

The value of the dielectric constant between terminals of the array of terminals in
said portion of the dielectric housing may be reduced.

In accordance with a second aspect of the present invention there is provided a
method of controlling electrical characteristics of an electrical connector having a

plurality of arrays of terminals disposed in respective portions of a dielectric housing,

wherein at least two of the arrays of terminals have different respective pitches, the

method comprising partially removing at least one of the respective portions of the
dielectric housing of the connector such that a value of the dielectric constant between
terminals of the array of terminals in said portion of the dielectric housing is controlled.
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said portion of the dielectric housing may be reduced.
I n accordance with a second aspect of the present
wo even2aseh there is provided a nmethod of cont red1/86m05/000229
el ectrical characteristics of an electrical connector
having a plurality of arrays of termnals disposed in
respective portions of a djelectric housing, wherein
at | east two of the arrays3bf term nal s have different
BRIEE BESRRIYRN DECHIE DRIAWANGY hod comprising partially
enovi ng at [east one of the respective portions of
the dielectric housing of the connector such that a
Non- Ilﬁﬁtrtéeer%oé mgnfé' &ltﬁéﬁr‘ideﬁtl&ﬁjgﬁé Qé‘éan@& \P@?erhéﬂ%f‘ Wltﬂaf'e%r&fce to the
ray of termnals 1n said portion of
drawingseine¢hiehic housing is control | ed. BRI EF DESCRI PTI ON OF
THE DRAW NGS Non-|limting enbodi nents of the invention
are described hereinafter with reference to
Figureit ia@ pefspeqtive wiewcdsf:a qanyentional $AS Lsepial affashed §§St/)| regeriacle;
a conventional SAS (serial attached SCSI) receptacle;
Figure 2 is a persgectwe vi ew of an_SAS (seri al

Figure,? i@ IReEPPScidle) view 08 pi A% (sgBRlAtarherd BESAreesriage according to an

examPBRATHBRMENt 8f theliPedtntm@Bitionnvention; Figure 3a is a
perspective view of an SAS (seri al attached SCsSI)

receptacl e according to an exanpl e enbodi nent of the

Flguré’is;&%eé‘ber‘sﬁé’&l% VR of ArOSIAS (shial Sttathe8STTY ickbmcigiae¥or@ing to an
gure 3a with electrical term nals dis-assenbled;

exampiﬁgmt@dmaentgf HeREPAFEEVERON i ew of a plug in
accordance with an exanple errbodl ment suitable for use
with the SAS receptacle of Fig 2; and Figure 4bis
Flgur%Btptsra;b@@mRv&eq/w@w%Flgafﬁ %%%'hﬁleytﬂsﬁl tepinalp g&'%‘ﬁemb ed,
Figure 4a and the SAS (serial attached SCSI)
receptacle of Fiqure 2. DETAILED DESCRI PTI ON Fi
Figurg g 1513 PEEPEstiveeyiewcRft 2 ARG, ino ACeArdancawith aay F@r&ye embodiment

suitabe foR G 8 HitiPHe SAS PERptaRR & Fiduraecaidli ng to an exanpl e
enbodi ment. The el ongate receptacle 20 conprises a

di el ectric housing which is noul ded to accommobdat e

Flgur@hS‘i‘é & bé%beétﬁ/brﬁé\)ﬁbﬁarggsseﬁ{bly dfe pREESTFAGUre 4dGindaRe SAS (serial
hree sets of arra}( e.g. 33, arranged on different

attacl}ﬂdaﬁfe%') BrceplRele b EGYeR1 e 20. A first

DETAILED DESCRIPTION

Figure 2 illustrates a perspective view of a SAS (serially attached SCSI) receptacle 20
according to an example embodiment. The elongate receptacle 20 comprises a dielectric
housing which is moulded to accommodate electrical terminals 28, 30. The receptacle 20
has three sets of arrays, e.g. 33, arranged on different planes of the receptacle 20. A first
array 31 consists of twenty-two terminals 28 of 1.27 mm pitch and is located towards one
end 22 of the receptacle 20, along one edge thereof, each terminal 28 being positioned in
their respective chambers 36. The terminals 28 of the first array 31 usually connect power
lines. A second array 33 consists of eight terminals 30 of 0.8 mm pitch. The second array 33
is located towards the center 24of the receptacle 20 and on the edge thereof which is
opposite to the edge having the first array 31. Each terminal 30 is positioned in respective
slots 19. The terminals 30 of the second array 33 usually connect signal lines. A third array
35 consists of seven terminals 28 of 1.27 mm pitch and is located on the other end 26 of the
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array 3 1 consists of twenty-two termnals 28 of 1.27
mmpitch and is |ocated towards one end 22 of the
wo zoep2aed e 20, al ong one edge thereof, each tEIm$GmH5/000229

28 being positioned in their respective chanbers 36.

The termnals 28 of the first array 3 1 usually

connect power lines. A second array 33 consists of

eight termnals 30 of 0.8 %mpitch. The second array
recep%g;leI 20 dé g\‘i @ stagw‘ga&%% éb%%PF%;&SLof%ﬁQﬁrs{ Qﬁ'a){ st ee%'i:ﬁ"férﬁ'unal being
positierggein tbeir r\e;pente/ef ¢hambem Bay Tl tererinsits egrqhtmﬁathn@oarray 35 usually
conne%ﬁ?ibﬁél%ﬂgéj in respective slots 19. The term nals 30 of

t second array 33 usually connect signal lines. A

third array 35 consists of seven termnals 28 of 1.27

The fiﬁ?erﬁ'eagngg{\gg}ﬁrg %50 S;a%t%r% |§%ééd;§rﬁg{é;§5mgeﬂ%@§f eceptacle 20 and

r eo
are flush withehe outer surfaceyof felreceptarle 26r \ﬁhlhgtheo@inﬁg ppa@m% h@'éﬁ'ng the

N3l plofraBES bt tfe'\ﬁzflf’?) tRO recEPficletsgn nal s 28 _of
secon'drbrvta?hl r arreay lé}ob?usua éfonng:i:ct S|cgnal lines. The
first 3 1 and the third 35 arrays are |l ocated on the

Each 5@1'#@ e‘?lgg‘? Obg B{)\fn ﬁ&%@c@i@a%%%ﬁat@ﬂ%tfh' éJ%hlc‘!!IISI tE)o&nh@ned pillar

outer sur ace receptacl e 20, he centre
38 andr horigentadly mélugnewbb@qee%éa@ﬁae &dpa\pf gach ef Hler*e’ﬂ‘fés“b@t metallic

termlr%fl 4 h@ fd/?ﬁ'lleld ita \Féfrtléahelrécﬁi%ﬁ% anbBledRe r thcféf tott!itelngeﬂ'@d onto a

t he receptac e are tern na

PCB vmtpyc arqvgdlrp:oslmdntbrt@dh@.rfe%ma%% 20nd Tﬁ'ehfél*lF’AS‘i*ﬂ”él 1>f the electrical
ermu’%‘PsSQQ Wtr@d”é‘ﬁme%ceﬁbl@@@ aﬁg%?e of treasBsAit tyheei. @Qﬁ@tall portions

0, a netallic term nal formed in a vertical
of the@?r*@fﬂ“ﬂé‘ﬁ are resitigntdn taqbaterek:@fﬁogem do tREovide SHRRA Ry thenreceptacle

connécfbraach’iCﬁ’net PEeBeRMeRtRY irfidpadid @bRhdctort B ihSerddereR) %CPGB during
. The tail portions of the electrical term nals 28,

asseWYprotrude the receptacle 20 and are of the press- f|t
type i.e. the tail portions of these termnals are

resilient in alateral direction tQ provide support to
The qepter MORIP! e FRMBTSPEERE Graumd efrrleqttiss! IpraHnaly O that are seated in

slots & (S?Meatﬁb%eﬁféﬂ BE/ibAR4IIS use¥RF E%@tn‘cﬁllyt ébrﬂe&% SigHial ﬁﬂes the pitch
assenbly. The center portion 2 i ses

of thegprmainale 8P aa Hsyall r\qvv%taafetb\etmtah of fhose @éﬁcg@al tﬁ"g'F"e'lssZS that carry

other Jifes SgnNpowéhmes EMEHedigh 61‘ lﬂ@ ¢ pit&é@&@ctﬁ@eﬂ termlnals 30 should be
el ectrically connectin al lines, |tc
k%gne way

aimed @limPrAINg %‘%F‘éeﬁﬁ%%ﬂ 9”?’6‘\9?7@1’3 S 38 ﬁ%d%?' ‘iSPsst R

of aclRbBed Eué}ﬁbn bSJ_%B@ 83 %dl@ettﬁ@tdlélééth& cBh&iBAt dfithé Slickaclric material of
power |ines esi the | ow gl tched el ectri c%

the h@tés,u}g Raducing %ﬁ@mp\an%gwe dielectric material at the center portion 24 reduces

the value of dielectric constant between the terminals 30. This results in reduced

capacitance, which is very important in high frequency applications.

The reduction in dielectric material is achieved in the example embodiment by partially
removing or reducing the dielectric material of the protruded center portion 24. The
protruded center portion 24 has upper and lower portions 200, 2020 respectively. The width
29 of the protrusion of the lower portion 202 is greater that of the width 27 of the upper
portion 200.

The upper and lower portions 200, 202 are connected by an intersecting portion 21, which is
shown to be inclined in the example embodiment. The intersecting portion 21 may also be
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aimed at inproving signal integrity and paraneters,
such as reduction of cross-tal k. One way of achi eving

WG 2wboz2390bj ect is to reduce the dielectric corsl/seio0®600229
the dielectric material of the housing. Reducing or
renoving the dielectric material at the center portion
24 reduces the value of dielectric constant between

* the ternminals 30. This resdfts in reduced: capaci t ance,

I | . .
perpengcfilgr fosthc\-f %E@e %ﬁﬂ@ récga'ﬁatdlé;%@ngﬁ cffohstﬂ.'l’éﬁec p@gf thrrgtuglper portion is a set
of recae&qséﬂzeahe nlepw@aléﬁmpale 3B ek atethin the resgssesadd.y

renmoving or reducing the dielectric material of the

protruded center portion 24. The protruded center
The body of the electiicad termmals 3Gis seenaartaly enhedded msideghe slots 21 in the

lower Wﬁbé’ ¥ ¥he gg@ré/"'pgﬁl'anzﬁl of trﬁgfec@ RAEkUSA. Ol:]weofallt &e?ach of the

['ower ortlon IS greater t t 0 t he
electrtcabtqrpw@ls Popratyde e remeptagispdd. tarrnablenelectyealt gapnsction with a

PCB. \’iﬁ% ha% rf‘s Sfoﬂféeélte@tchyteﬁ'ﬁ* nélgt:ﬁf §?&B’f e PFHSElf@Qyp%l’l e. these

OMﬂ to be inclined in the exanp
terminalyeiei rghiant i aterak direstion forR§oYide syRRertto 1h€nrﬁye@t|a§l@ connector and

the péswenwréeub@aet&nhgaoﬁg ¢ReRbd Inisa PEEERIrRG! Rs&Bbly The

construction of the upper portion is a set of recesses
23. The electrical termnals 30 are seated in the

The rE&GREHE30 43des] %P%dbl%@)écélf/e Bue 66 tdsl Shwnt |ﬁrF’lgLﬂé§ 54a3é?1d 4b of a

I'S seen partia ded i nsi de t he sl ot in
Cab|el%\ﬁépthﬁb Boﬁ"?@é the plugecocqnerakly ﬂlﬁ“ﬁ with the rgeentpgle 20 e'ecmca'

connécﬁSﬁ@B&We@n A2 reEF@cthé'térnﬂﬁal?QSh3@5f {HeereBbMEEIE 1203nd the plug are
termnals 30 protrudes the receptacle 20, to enable

establishegi ri cal connection with a PCB. The tail portions of
the el ectrical termnals 30 are of the press fit type.
e. these termnals are resilient in alate

Figurel3alustBtes ® REFRPELiNe WaNpRra SAS ﬁ?é'al%ég?ﬁh&é’l %CS') receptacle 30

accor8RGNRC IR sédthdt BRbEEIRen SWhbRecdnfiseféd as! the CRIBIN@ATLREIMeNt,  the
inserted into a PCB during assenbly, The receptacle 20

constjugtion gf the erpeptaciecditiers én thepopsrusyen 05%16&%% PPIYORZur es
4a and 4b, of a cable or another PCB, and as the pl ug
co-operably mates with the receptacle 20, electrical

As inclBRECRTS REIDBRITREL N rRenieE A9BIN ¥h COBPHFSRPR BBy Hpobslectrical
termlﬁeﬂ‘§30 QI%FHré‘Gé&n?e@ iArlbts 28, whél@rameasfea@rlpahm 24-h&8! ifper and
illustrates a per ))oectlve V] e%/\f a SAS erlallr%
'°Wera‘%°(‘5’é‘ﬁe?t9 56% yespaelivstyad e Wigth R0c9rthe A@N%f&q'% 3t triyeater than
the wRIFDSZ bR tupp ¥ siHi SrPBBRITRE dpPet A1 (bW borBbIRNBO2TB0Y ;ard Bénnected
by an intersecting portion 48, which is shown to be inclined in the example embodiment. The

intersecting portion 48 may also be perpendicular to the edge of the receptacle 300.

Unlike the second embodiment, the part of the upper portion 302 lacks entirely the dielectric
material resulting in an opening 46 in wall 22. The slots 47 are present in the bottom portion
304 for receiving the terminals 30, which extend across the opening formed in wall 22. The
heads of the electrical terminals 30 are positioned in their respective slots 49. The tails of the
electrical terminals 30 protrude the receptacle 300 to enable physical contact with a PCB.

Figure 3b is a view of Figure 3a with electrical terminals of 30 of the array 33 dis-assembled,
fully exposing the opening 46 in wall 22. Slots 49 can be seen on the top surface of the
upper portion. Further, slots 47 are also present on the bottom surface of the upper portion.
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construction of the receptacle differs in the
construction of the centre portion 24. As in the
waeanenzsegnbodi nent, the center portion 24 conprdBe620851000229

array 33 of electrical termnals 30 that are received

in slots 49. The protruded center portion 24 has upper

and | ower portions 302, 304 respectively. The wdth 50

of the | ower portion 304 18- greater than the width 52

N <O, T r r
Each Slesti WHRFal 8O e naef o4 AL aR0 2 1o M8 TRE g hs o
comprgission tlpstomewﬂ physiga! qqmoeq:tm@d/vltmeleﬁécab&ar@mn@s of a plug. The body
S
5615 8 %g% aRdls beht St é%@@g&%&ﬂg@g&e@c@gg@agwﬂ@g PhePBil portion 58
is pre'émflii type hh\éng eesdience ibibeilateral dlf@ﬁ@ﬂp}irﬂﬂe termirab Tiispisto effectively
I e dielectric materi al

lnsert%grga{:ﬁ[??ﬂggﬁtg ﬁﬁ&%ﬁﬂﬁ%é%ﬁéﬂ%ﬂ wal | 22. The slots 47

are present in the bottom portion 304 for receiving

I
The e B A1 S Gl OB 1535 of Tt Mar PR e position and
desngn@mqﬁm%armyséwecqﬂamﬁlgﬂaéaw Rowerdines car pe aitergd. Thepumber and
pitch 619ele-drh€alttélfh4lr§alé)5f t%@ean%ly?%&ﬁ bE@lanéd?Wﬁh %%o‘ire%@orﬂflrﬂj Gé%ﬂa?lon in the
receptacle to énabl e physical contact wt

Iengtrqughe recghtesle3p | s a view of Figure 3a with electri caI

termnals of 30 of the array 33 dis-assenbled, fully

exposing the opening 46 in wall 22. Slots 49 can_ be
The dirpensiens efttke tafﬂéy%, GRP Reevagedt e diftsesiopand; Rattern-af thegiemoval of
dielechicthatefidl A& EbSbRQedr €Sent on the bottom surface of the

upper portion. Each electrical term nal 30 has a head

54, a body 56 and a tail 58. The head 54 has a

The t§iPB'8Ft|8§§ 'opihet éIBcth@alec@ﬂﬁh@IspiBY%BCé}b shenastbeopreshif! Other types,
el ectrical termnals of pl ug. The body 56 Is

such a3 eprgereasiamdhiougi bale, g{rfagﬁ ;HFQ%‘F pigt @akﬁé§Ptqecﬁ'i’§P'?¥ﬁd
achieving resiliency. The tail portion 58 is press-fit

.type having resilience in the |ateral direction of the
It will g?n@ﬁP&?C'at?ﬂlt%)’ Bs Per§oRt skilledi Pefhp ARsERE umeseusyvagations and/or

modlﬂéaflé}‘ns&nﬁ’@e hddend tﬁé prsdehy rnvgﬁt%nmnoiﬁ tAé rs éflcﬁé‘ﬂbodlments
hown above can be |l ess or nore than three.

W'thOﬁ!ﬁdlﬁP?NB‘ﬁ f%th&éﬂ"ﬁ REEFAE Fithe Wée'&‘fq"a%ﬁsbf%?"y GQF?fWeHgThe present
embodintEiid afd)CthBRNGE, td BEScorRiich & aRrreshecid1®o HeMMEstradité and not
pitch of electrical terminals of the arrays can be
reSt”Q}%(ﬁ ed with a corresponding variation in the length of
the receptacle. The di nensions of the arrays can be
varied. The di nension and pattern of the renoval of
dielectric material nay be altered.



10

15

20

25

30

The tail portions of the electrical termnals 28, 38
are shown to be press-fit. O her types, such as
wezwphessi on, through hol e, surface nount etc.PCEYGCBHTE0229
be enployed It will be appreciated by a person skilled
in the art that nunerous variations and/or
nodi fi cati ons may be nade to the present invention as
shown in the specific enbolinents without departing
CLA"glgomthe spirit or scope of the invention as broadly
escri bed. The present enbodi nents are, therefore, to
bd. condinddectdcaliconhectpeeprplisingo be il lustrative and
not regt&lélg&iné%oﬁgiﬁbl\@] 1. An electrical connector
conprising a ectric housing, and a plurality of
a@r plyealityf oft arrasnef] termding|sodiepoged ingeppestivedrqstions ehthegdielectric
{ I t
nous R e Bl At o g T Ve e R e RS e piches:
and and vvherel n at | east one of the respective portions of
t %eqélﬁ la?@a%h&n@ br}gsbéctlgérpbhﬁinls%f rtt?é@”é%trf&‘ﬁ&hs‘irt&‘fs partially
a value o ectr| c constant between term nal
removgd sheh that ayvajpe tOéMﬁ diglectiig canstantbgtwesn temminals of the array of
termi@?lg!irfrgﬂﬂ'pﬁnm%'tﬂgdle‘i‘ed{r@@ﬁé@ ihGR comtrollé® connector as

in claiml1l, wherein ortion of the

di2el ecﬂmp@qﬁaagtongs|ci\almﬁpdh c!'«w@ rwhgreinathe ipriéens ghthegdielectric
housﬁgtu?hlhicﬂ tHé %H‘é? ‘ﬁ‘gving Péarnhiiét ditéh ﬁ@HBFSQad i3-pahitflly removed.

nnector as clained in any one of recedln
clBai ns Thetrenagetor e Cl%"l“ﬁ‘}/ﬁ‘ any pae /f e %ree%ﬁg P?é’"% righerein the

array8 'of IRFfndIOUEIpFiSE BhOl nitre Pbved tchniing é?fayﬁ‘érnﬁ oﬂé?l&aflnore signal
termnal arrays. 4 . The connector as claimed in claim

terminal aff@ypei n at | east the portion of the dielectric

hQUS' nﬁrhbrbdﬂﬁbeiar%eclﬁlh%adn SIS BN Mherdin aY |¢-§st dhé @v@&ﬁﬁ'\ of the
arti al renoved . he connector as cl ai med

dlele%tﬂy Revﬁan@fﬂ Whish @ne@eana\h germl%a'@ﬁravmeksepﬁﬁdaﬁ Rastially reﬁ@ved
of5. t he ThesRAREENE aEQ:'iélhﬁﬂsin QAhhytdiR &F the Prédddind Bldhd) dvherein at

Is partially renmoved such %’t he termnals are
least 9aetqfdhe yegpgsdive portions of the dlelectrlc housing is partially removed such
that the terminals are partially exposed.

6. The connector as claimed in claim 5, wherein the at least one of the
respective portions of the dielectric housing is partially removed such that an opening is
formed in a wall of the dielectric housing in said portion, and the terminal extend across
the opening.

7. The connector as claimed in any one of the preceding claims, wherein the
at least one of the respective portions of the dielectric housing which is partially
removed comprises a protruded housing section of the dielectric housing.

8. The connector as claimed in any one of the preceding claims, wherein the
connector comprises a Serial Attached SCSI Receptacle.

9. The connector as claimed in any one of the preceding claims, wherein the
terminals comprise one or more of a group comprising through-hole, surface mount,
press fit, and compression fit terminals.

10.  The connector as claimed in any one of the preceding claims, wherein the
value of the dielectric constant between terminals of the array of terminals in said

portion of the dielectric housing is reduced.



6 . The connector as clained in claim5, wherein the

at | east one of the respective portions of the
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opening is forned in a wall of the dielectric housing

in said portion, and the term nal extend across the

openi ng. 7. The connect or gs clainmed in any one of the

precedi ng cl ai ns, wherein t'he at | east one of the
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rotruded housi ng

.partially renmoved conprises. a [ ] ) .
havinda RIBRIY; Of e of EsTinNals FisReborin EesPealive, BARIES o mgielectric
housirigaiwneckin at Ragt Wcofthe ey beeehinils Bavd differeih fdpleBtive pitches,

onnector conprises a Serial Attached SCSI
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t hearftallycrediovingcataéast onehuiteé Reddartive poitidas of BRBkictfic housing
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arrayt afrteinniadis..in $8id pbtorcofithe alieksctAs heligihgwicdrronsy. one of
the preceding clains, wherein the value of the
di el ectric constant between term nals of the array of
termnals in said portion of the dielectric housing is
reduced. 11. A nethod of controlling electrica
characteristics of an electrical connector having a
plurality of arrays of term nals disposed in
respective portions of a dielectric housing, wherein
at least two of the arrays of term nals have different
respective pitches, the nethod conprising: partially
renoving at | east one of the respective portions of
the dielectric housing of the connector such that a
val ue of the dielectric constant between termnals of
the array of termnals in said portion of the
di el ectric housing is controll ed.



