-1 ELECTRI CAL CONNECTOR Fi el d of the Invention The invention relates to
printed circuit board (PCB) connectors and nore particularly, to
connectors for Serial Attached SCSI (SAS) receptacle PCBs. 5 Background of
the Invention PCB connectors are adapted to be connected to, and retained
on, PCBs to transmt electrical signald-between the PCB and an exter nal
devi ce. PCB connectors conprise a plurality of individual termnals that
are adapted to engage corresponding individual contact elenments on the
PCB. 10 The engagenment may belLb¢ MAlCAL CONNECTORt ermi nal s wherein the
contact elenment is a socket in the PCB and the termnal is a laterally
resilient plug adapted to be ¢ ssged Jaterally when inserted in the
hol e and retained therein by fri'd #ﬁ thﬁlﬂ&?ﬁﬂophe pl ug and t he socket
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the plug and the socket wall. Connectors employing this type of terminal may be retained
on the PCB solely by these frictional forces.

15 Alternatively, the engagement may be by way of “compression terminals”
wherein the electrical contact is a pad on the PCB and the terminal is adapted to
resiliently compress when pressed against the pad. The pads occupy less surface area on
the PCB than do the socket contacts, however, the compression terminals do not
themselves retain the connector on the PCB and therefore, other means are required to

20  secure the connector on the PCB and maintain the terminals compressed against the pads.

US Patent 5,975,921, issued 2 November 1999 in the name of Shuey, discloses a
PCB connector having press fit and compression terminals arranged alternately. The
mechanical interaction of the press fit terminals within the corresponding contact sockets
in the PCB maintains the compression terminals agaiﬁst the contact pads. As the contact

25 pads of the compression terminals require less surface area than the contact sockets of the
press fit terminals, the alternating press fit/compression terminal arrangement allows the
terminals to be arranged closer together than an arrangement with press fit terminals only.

SAS receptacles comprise multiple modules of terminals, with the terminals of
one module requiring a pitch (distance between adjacent contact/terminal centres) of

30 0.8mm. The prior art SAS receptacle illustrated in Figures 1 to 4 consists of 22 terminals
of 1.27mm pitch, as well as 7 terminals of 0.8mm pitch and employs press fit terminals
only. Based on lab tests on 1.27mm pitch terminals, it has been concluded that terminals

with press fit receptacle connectors with 0.8mm pitch substantially reduce electrical



termnals to be arranged cl oser together than an arrangenent with press fit
termnals only. SAS receptacles conprise nultiple nodules of term nals,

with the termnals of one nodule requiring a pitch (distance between

adj acent contact/term nal centres) of 30 0.8nm The prior art SAS
receptacle illustrated in Figures 1 to Z-consists of 22 ternminals of 1.27mm
pitch, as well as 7 termnals of 0.8mm pitch and enpl oys press fit
terminals only. Based on lab tests on 1.27nm pitch terminals, it has been
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connecting to a printed circuit board, the connector comprising:

a base member;
a plurality of contact elements each having a body retained in the base member

15 and a tail portion extending from the base member;

wherein the contact elements are arranged in a plurality of modules, a first of the
modules comprising only compression terminals and a second of the modules including
press fit terminals,

wherein, when mounted to the printed circuit board, the tail portions of the press

20  fit terminals are adapted to engage corresponding apertures in the printed circuit board
and hold the tail portions of the compression terminals against corresponding pads on the
printed circuit board, and

wherein the tail portions of the compression terminals are adapted to resiliently
deform when pressed against the pads on the printed circuit board.

25 Each module may have a different pitch to other modules. The first module may
have a narrower pitch than the second module. In one particular application, the pitch of
the first module is 0.8mm.

The compression terminals may be signal terminals and the press fit terminals
may include power terminals.

30 The compression terminals may be substantially U-shaped.

The connector may further comprise a resiliently deformable plug for assisting in
maintaining the compression terminals against the pads, the plug being adapted to form

an interference fit within a hole on the printed circuit board. The plug may comprise a



20 fit termnals are adapted to engage correspondi ng apertures in the
printed circuit board and hold the tail portions of the conpression
term nal s agai nst correspondi ng pads on the printed circuit board, and
wherein the tail portions of the conpression termnals are adapted to
resiliently deformwhen pressed agai nst3-the pads on the printed circuit
board. 25 Each nodul e nay have a different pitch to other nodul es. The
first nodule may have a narrower pitch than the second nodule. In one
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when the plug is inserted in the hole. Alternatively, the plug may be
substantially U or V-shapedBriglDegcristipaafthe Prawvipadt are conpressed

towards each ot h?fefééfb@%rﬁﬂ%ﬁirﬁéﬂ@of the iAVERIbE Ail Bofvhﬁ: de@&#&f‘eg_\g%ﬁ ;&%ﬂfﬁ o,

alternatively, the plug may be a substantially elongate ape t
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Fig. 5 depicts a first embodiment of the connector and PCB of the present
invention, with the terminals produced by formed stamping;
15 Fig. 6 is an assembled view of the connector and PCB of Fig.5;
Fig. 7 is an exploded view of a second embodiment of the connector, with the
terminals produced by blanked stamping;
Fig. 8 is an assembled view of the connector of Fig.7;
Fig. 9 depicts a third embodiment of the connector of the present invention (with
20  terminals removed) having a plug to retain the connector on the PCB;
Fig. 10 depicts an altemative embodiment of the connector shown in Fig.9;
Fig. 11 depicts a further alternative embodiment of the connector shown in Fig.9;
and

Fig. 12 also depicts an alternative embodiment of the connector shown in Fig.9.

25 Detailed Description of the Preferred Embodiments
Figs. 5 and 6 show a first embodiment of an SAS receptacle connector 2 of the
present invention. The connector 2 comprises a housing, formed from an insulating
material such as plastic. The connector 2 and PCB 4 are specifically for SAS receptacles.
SAS receptacle connectors and PCBs require the connector 2 to have a plurality of
30 modules 6, 8, each of which comprise a plurality of terminals 6a, 8a retained in the
housing, with each module having a specific pitch. During installation, the terminals 6a,
8a can be inserted either individually or collectively and are maintained within their

terminal cavities by friction fit. The terminals 6a, 8a have comresponding contacts 6b, 8b



Fig. 5 depicts a first enbodi mrent of the connector and PCB of the present

I nvention, with the term nals produced by forned stanping; 15 Fig. 6 is an
assenbl ed view of the connector and PCB of Fig.5; Fig. 7 is an expl oded
view of a second enbodi nent of the connector, with the termnals produced
by bl anked stanping; Fig. 8 is an assenmfred view of the connector of Fig.7;
Fig. 9 depicts a third enbodi nent of the connector of the present invention
(with 20 terminals renoved) having a plug to retain the connector on the
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conpri se p# éesnlfert(noteshownal pro8iding lhecurde rmrieatatioB aluri8g thating and assisting in
maintatning electrical contact between the connector 2 and PCB 4.

15 Fig. 6 shows the connector 2 mounted in this way on the PCB 4, which is
normally installed in the back plane panel of electrical equipment. The compression
terminal tail portions 6a are compressed and maintained against the contact pads 6b by
the interference fit of the press fit terminal tail portions 8a within the contact sockets 8b.
In this way, electrical contact between the connector 2 and PCB 4 of the SAS receptacle

20  1s maintained for all terminals, without the significant losses to signal integrity and risk of
solder wiskering caused by narrow pitch press fit terminals.

The compression terminals 6a depicted in Figs. 5 and 6 are produced by formed
stamping. Alternatively, the terminals may be produced by blanked stamping. A
connector 2 having terminals 6a produced by blanked stamping is shown in Figs. 7 and 8.

25 Figs. 9 to 12 depict a third embodiment of connector 2 having an auxiliary plug
for assisting in maintaining electrical contact between the compression terminals and the
pads. The plug can be fonmed integrally with the connector 2 or altematively, formed
separately and attached to the connector 2. The plug is adapted to be inserted in a hole in
the PCB and to form an interference fit therein. The plug may take a number of different

30 forms including the four types depicted in Figs. 9 to 12.

The first type of plug 10, shown in Fig. 9, comprises a cylindrical shaft 12 and a
resiliently deformable head 14 adapted to be compressed when inserted in the hole.

The second type of plug 20, shown in Fig. 10 comprises a substantially V-shaped
shaft having two opposing arms 22 with tapered tips, the arms 22 being adapted to be



a body portion housed within the nodules 6, 8 and a tail portion 6a, 8a,

whi ch extends fromthe nodule 6, 8. The tail portions 6a of the
conpression termnals are substantially U shaped and are adapted to be
conpressed agai nst the contact pads 6b. The tail portions 8a of the press
fit terminals are eyel et-shaped and adapted to be inserted into the socket
10 contacts 8b and to be conpressed laterally within the sockets 8b
producing an interference fit between the press fit termnal tail portions
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A conmect@hmﬂbhﬂylng termnals 6a produced by bl anked stanplng is shown in
Figs. 7 and 8. 25 Figs. 9 to 12 depict a third enbodi nent of connector 2
having an auxiliary plug for assisting in maintaining electrical contact
bet ween the conpression termnals and the pads. The plug can be forned
integrally with the connector 2 or alternatively, fornmed separately and
attached to the connector 2. The plug is adapted to be inserted in a hole
in the PCB and to forman interference fit therein. The plug nay take a
nunber of different 30 fornms including the four types depicted in Figs. 9
to 12. The first type of plug 10, shown in Fig. 9, conprises a cylindrical
shaft 12 and a resiliently deformable head 14 adapted to be conpressed
when inserted in the hole.



The second type of plug 20, shown in Fig. 10 conprises a substantially
V-shaped shaft having two opposing arns 22 with tapered tips, the arns 22
bei ng adapted to be -5 conpressed towards each other when the shaft is
inserted into the hole. The third type of plug 30, shown in Fig. 11, is
sinmlar to the first type 10, but furth® conprising a diametrical slot
cut axially into the head and shaft to give a substantially U shaped pl ug
and facilitate lateral conpression of the plug 30 when inserted in the
bole. The fourth 5 type of plug 40, sld@msn Fig. 12, conprises a

substantially elongate t Vi ng,. ubstanti al | |} pt.ical
eyelet 42, the s]haft b’gl? %ﬁgﬁgf)?%%%?%r g%p?%ntngg%ag f? Q gﬁ%rde%gcé%t 69(1%#1 the
i nserted idhoeditrecogirizingAl t hough the invention has been described with
reference to specific e>%arrpl es, it wll be appreciated by those skilled in

the art that thé " VEIHM°6h nay be enmbodied in many 10 other forns. -6

Cains s | An el echluiality of S6HIRSE eRineh® caeR Mafiak A bdyGeRinRt N HadbAat htdmber
board, the _conpector conprising:. a base nmenber; a plurality of contact
el enent s i R PPHYnEx adipsfema fhedwss Memkes base nenber and a tail portion

extending fromt ORhe G r.el > el ged
in aplurality o\?&rgggﬁgﬁ es ang}egyép?rag% %@k@?%ﬁ@%ﬂ%ﬁlpﬁﬁ%&g%ﬁfa%f@@
conpr essi dhe medulengbmpares anly egoprgssidn tehwinatscndesssecors] ofdtbe modnkes sndhides
term nal s, r%osr{smgrei Swhen nmounted to the printed circuit board, the tail
portions A e p%’%% *fit termnals are adapted to engage correspondi ng

apertures in thewlpréintvdtbnahswised tobha pentedniictio bdardhhettal porpions oOhe podsst he

Egg?&?szlngt?t gegrrlmaf;aalrg aggp%c{l %(} egfggtre %ggggp%hgglgpa%gﬁurgg irtx tee pr?rgtla tc:ief‘((;luitc {)(r)a?r '
and hold the tail portions of the compression terminals against corresponding pads on the
printed circuit board, and

wherein the tail portions of the compression terminals are adapted to resiliently

15 deform when pressed against the pads on the printed circuit board.

2. The connector of claim 1, wherein each module has a different pitch to
the other modules.

3. The connector of claim 1, wherein the first module has a narrower pitch
than the second module.

20 4. The connector of claim 3, wherein the first module has a pitch of
0.8mm.

5. The connector of claim 1, wherein the compression terminals are signal
terminals and the press fit terminals include power terminals.

6. The connector of claim 1, wherein the compression terminals are

25 substantially U-shaped.

7. The connector of claim 1, further comprising a resiliently deformable
plug for assisting in maintaining the compression terminals against the pads, the plug
being adapted to form an interference fit within a hole on the printed circuit board.

8. The connector of claim 7, wherein the plug comprises a cylindrical shaft

30 with a resiliently deformable head that is compressed when the plug is inserted in the
hole.

9. The connector of claim 7, wherein the plug is substantially V- or U-
shaped, having opposing arms that are compressed towards each other when the plug is

mnserted in the hole.



wherein the tail portions of the conpression termnals are adapted to
resiliently 15 deform when pressed against the pads on the printed circuit
board. 2. The connector of claim 1, wherein each nodule has a different
pitch to the other nodules. 3. The connector of claim1, wherein the first
nodul e has a narrower pitch than the sécond modul e. 20 4. The connector of
claim3, wherein the first nodule has a pitch of 0.8nmm 5. The connector
of claim1l, wherein the conpression termnals are signal termnals and the
press fit term nHls i ndlewpanguerce! damy.nehecinghe Phig is ersubsaiallyfelaigaterth 1,
wherein thg | erm 5,subst i al shaped. 7. The
connect or hgfﬁa%{gg}lgaﬁj?ll?%%f?t o@&%ﬁg%&p%ﬁ% tr%% pzlﬁg’lgslﬁ%ﬂé‘%ﬂ @X(}i‘éﬁebr mabl e plug for
assisting in maintaining the conpression term nals against the pads, the
plug being adapted to forman interference fit within a hole on the
printed circuit board. 8. The connector of claim7, wherein the plug
conprises a cylindrical shaft 30 with a resiliently defornable head that
is conpressed when the plug is inserted in the hole. 9. The connector of
claim7, wherein the plug is substantially V- or U shaped, having opposing
arns that are conpressed towards each other when the plug is inserted in
the hole. -7 10. The connector of claim7, wherein the plug is a
substantially elongated O0-shape that is laterally conpressed when the plug
is inserted in the hole.



