1 PICK-UP DEVI CE FOR A CONNECTOR FI ELD OF I NVENTION 5 The present invention
rel ates broadly to a pick-up device for a connector. BACKGROUND Recept acl e
connectors such as S-ATA (serial ATA) receptacles and SAS (serial 10
attached SCSI) receptacles are often solidered onto printed circuit board
(PCBs). In such PCB assenbly processes, pick-up devices or caps are
typically utilised to allow the pick and place process for the receptacles

to be positioned on the P I ' Skl lok-up devi ces,

[ ssuespsuch as versatilit Kfﬂ?@ﬁ@%%?&@@@ﬁ%‘ﬁ@g with different
receptacl es, and whether or not the pick-up device can engage the
receptacle in different places may be considered. It is wth the know edge
of the above hdEMD OFJHVIENEIION t hat t he present invention has been nade and
i's now reduced into practice. 20 SUMVARY I n accordance with a first aspect
of the present invention there is provided a pick-up device for a

connect or ,5 t hEhelprasent ngemtidrsictdesbreadly toadgick-aippievicedér a cdendgtormal | s
extending fromthe main body and arranged to resiliently engage respective
wal I s of the connector; a first raised portion extending fromthe nmain body
in substanti BAGKGROUMNDe direction as the side walls and arranged to be
received in a first slot portion fornmed on the connector; wherein the
first raised portion conprises an abutnent surface for abutnment with a
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in the design of suitable pick-up devices, issues such as versatility of the pick-up
16  device for use with different receptacles, and whether or not the pick-up device can
engage the receptacle in different places may be considered.

It is with the knowledge of the above mentioned issues that the present invention
has been made and is now reduced into practice.

20
SUMMARY

In accordance with a first aspect of the present invention there is provided a
pick-up device for a connector, the device comprising a main body; a pair of side
25 walls extending from the main body and arranged to resiliently engage respective
walls of the connector; a first raised portion extending from the main body in
substantially the same direction as the side walls and arranged to be received in a
first slot portion formed on the connector; wherein the first raised portion comprises
an abutment surface for abutment with a surface portion of the first slot portion
30 extending transversely to at least one of the side walls.
One of the side walls may abut a surface of a protrusion portion formed on
the wall of the connector which the one side wall resiliently engages, the surface of
the protrusion portion extending transversely to at least one of the side walls.



The device may further conprise a second raised portion extending fromthe
mai n body between the side walls and arranged to be received in a second
slot portion formed on the connector. The device may further conprise
means for preventing engagenent between2 5 the device and the connector in
an erroneous orientation. The nmeans for preventing engagenent in an
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perpendicularly to at least one of the side walls.

15 Lateral movement of the device with respect to the engaged connector may
be restrained by a cooperation of the abutment of said one side wall of the device
with the surface of the protrusion portion, and abutment of the first raised portion of
the device with the surface portion of the first slot portion.

The first raised portion may be laterally displaced with respect to the pair of

20 side walls of the device.

The device may be arranged for use with a SAS receptacle connector and a

S-ATA receptacle connector.

25 BRIEF DESCRIPTION OF THE DRAWINGS

Embodiments of the invention will be better understood and readily apparent to one
of ordinary skill in the art from the following written description, by way of example
only, and in conjunction with the drawings, in which:

30
Figure 1 is a schematic perspective view of a SAS receptacle and a pick-up cap
according to an embodiment of the present invention.

Figure 2 is a schematic perspective view of a S-ATA receptacle and a pick-up cap

35  according to an embodiment of the present invention.



according to an enbodi nent of the present invention. Figure 2 is a
schemati c perspective view of a S-ATA receptacle and a pick-up cap 35
according to an enbodi ment of the present invention. 3 Figure 3 is a
schemati c cross-sectional view of a SAS3receptacle and a pick-up cap
according to an enbodi nent of the present invention. 5 Figure 4 is a
schemati c perspective view, partly in section, of a S-ATA receptacle and a
pi ck-up cap according to an enbodi nent of the present invention. DETAILED
DESCRI PTI ON 16igm‘egari% alsahematic ceasesedtignal giswcefl 9 SAS eaveplacke BABa(piek-imlchy

attached SCSI 5‘\’&?, ﬁé) @ng)d mg&c&% sérg ,%nﬁ?&grrpl e enbodi nent. The

receptacle 10 accommodate electrical termnals 12, 14.
The receptacle 10 has three sets of termnal arrays, arranged on different
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recept acl e 10piclalipiggp en@r@dg@ amemeodimeptefithe emelntahvellzorbel ng positioned in
their respective chanbers 20. The terminals 12 of the first array 18

usual Iy connect power |ines. 20 A second array 22 consists of eight
termnals 14 of 0.8 mmpitch. The second array 22 is |ocated towards the

center of theDE?ﬁﬁ_pél?(ﬂle‘;éﬁiF"ﬁéth the edge thereof which is opposite to
t

t he edge havi ng irst array 18. Each terminal 14 is positioned in
respectlv‘é) chanmbers 24. The termi nals 14 of the second array 22 usually
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receptacle 10, along one edge thereof, each terminal 12 being positioned in their
respective chambers 20. The terminals 12 of the first array 18 usually connect power
lines.

20 A second array 22 consists of eight terminals 14 of 0.8 mm pitch. The second array 22 is
located towards the center of the receptacle 10 and on the edge thereof which is
opposite to the edge having the first array 18. Each terminal 14 is positioned in
respective chambers 24. The terminals 14 of the second array 22 usually connect signal
lines. A third array 26 consists of seven terminals 28 of 1.27 mm pitch and is located on

25  the other end of the receptacle 10 and on the same edge thereof as that of the first array
18, each terminal 28 being positioned in their respective chambers 30. The terminals 28
of the third array 26 usually connect signal lines.

The first and the third arrays 18, 26 are located on the same edge of the receptacle 10
30 and are flush with the outer surface of the receptacle 10, whilst housing portion 32,
housing the second array 22, protrudes out of a wall 34 of the receptacle 10.

Each of the ends of the receptacle 10 is terminated with a vertically positioned pillar 36
and a horizontally positioned base 38. On one edge of each of the bases 38, a metallic
35 hold-down pin 40 is formed in a vertical direction to enable the receptacle 10 to be



housi ng the second array 22, protrudes out of a wall 34 of the receptacle
10. Each of the ends of the receptacle 10 is termnated with a vertically
positioned pillar 36 and a horizontally positioned base 38. On one edge of
each of the bases 38, a netallic 35 hold-down pin 40 is fornmed in a
vertical direction to enable the receptacle 10 to be 4 inserted on to a
PCB. The tail; j t I ' ' :
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received th a slot portion 56 of the receptacle 10. As will be appreciated

by @ person sigd balab Ruifhe cBbrisdd'a PRAnBRAAAHS (AASLINION 54 AR RInd YR TRE!
bet ween the receptacle 10 and the cap 48 is restraint by the conbine
action of themaBlhodERP ivthegame direclipn #s theevalls 6t 8di ng housi ng portion 32 of
the 20 SAS receptacle 10 on the one hand, and abutnent of the block 54 with
the ridge surface 58 of the slot portion 56 on the other hand. Figure 2 is
a perspecti veMipehe £ap 48 inpasitipeed far figkelpl oDthemeseptadie fladhewa G2 gnd the
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Figure 1. 25 Int | ow ng, the description wl us "on structur
di fferences o¥f thﬁéeqe@ggé‘,lﬁ He| Bt thggsame time, the block 54 is received in a slot portion 56 of

the receptacle 10. As will be appreciated by a person skilled in the art, in the engaged
position, lateral movement between the receptacle 10 and the cap 48 is restraint by the
combined action of the abutment of wall 52 with the protruding housing portion 32 of the

20  SAS receptacle 10 on the one hand, and abutment of the block 54 with the ridge surface
58 of the slot portion 56 on the other hand.

Figure 2 is a perspective view of a S-ATA receptacle 100. The receptacle 100 is
somewhat similar to the SAS receptacle 10 described above with reference to Figure 1.

25  Inthe following, the description will focus on structural differences of the receptacie 100,
in the context of its co-operation with the pick-up cap 48 in the example embodiment.

The receptacle 100 comprises a wall 102 extending between the side walls 104 and 106
of the receptacle 100, and extending through the entire height of the receptacle 100. In

30 an engaged position, the block 54 of the pick-up cap 48 is received in a slot portion 108
of the receptacle 100, while the wall 52, and the corresponding wall on the opposite side
of the pick-up cap 48, (not shown) resiliently engage the side wall e.g. 104 of the
receptacle 100.



in the context of its co-operation with the pick-up cap 48 in the exanple
enbodi nent. The receptacle 100 conprises a wall 102 extendi ng between the
side walls 104 and 106 of the receptacle 100, and extending through the
entire height of the receptacle 100. 1n530 an engaged position, the block
54 of the pick-up cap 48 is received in a slot portion 108 of the
receptacl e 100,10\ I . r
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62 between the walls 52, 53 and extending in the sanme direction fromthe
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side walls 52, 53, l[eavin in exa di s nce
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di st ance tvveen wal | 62 and side wall 53 on the other hand. It will be
appr eci at ed the person skilled in the art that accordingly, in the
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engagement W 4 JhRCa k&SRR e same direction from the main body 50. The wall 62 is

positioned off-centre with respect to the side walls 52, 53, leaving, in the example
embodiment, a smaller distance between wall 62 and side wall 52 on the one hand,
20  compared with the distance between wall 62 and side wall 53 on the other hand. It will
be appreciated by the person skilled in the art that accordingly, in the example
embodiment incorrect insertion of the pick-up cap 48 for engagement with the receptacle
10 is prevented, by selecting the distance between wall 62 and side wall 52 to be
smaller then the width of one of the side walls 35, of the receptacle 10.
25
Furthermore, it will be appreciated that the wall 62 in the example embodiment
additionally prevents incorrect insertion of block 54 into the "wrong" slot 105 symmetrical
about wall 102, instead of the "correct” slot 104 (see Figure 2). The abutment of wall 62
with wall 102 will prevent the incorrect insertion, as will be appreciated by the person
30  skilied in the art.

Similarly, and as further illustrated with reference to Figure 4, the wall 62 serves the
same function when the pick-up cap 48 is used in conjunction with the S-ATA receptacle
100.

35



10 is prevented, by selecting the distance between wall 62 and side wall 52
to be smaller then the width of one of the side walls 35, of the
receptacle 10. 25 Furthernore, it will be appreciated that the wall 62 in
t he exanpl e enbodi nent additionally prévents incorrect insertion of block
54 into the "wong" slot 105 symmetrical about wall 102, instead of the
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will prevent the incorrect 1nsertion, as w be” appreciate y the person
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nodi fications may be macie to the present invention as shown in the specific
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broadly gescribedy vﬁh%epéﬁfgé?éte@rﬁ}ogimss@feﬂ’ int & H Bf nuhRr&R variations

considered in all resgec;s
and/or modifications may be made to the present invention as shown in the specific

embodiments without departing from the spirit or scope of the invention as broadly
described. The present embodiments are, therefore, to be considered in all respects to
be illustrative and not restrictive.

20



be illustrative and not restrictive. 20 7 CLAIMS® 1. A pick-up device for a
connector, the device conprising: a nmain body; a pair of side walls
extending fromthe main body and arranged to resiliently 5 engage
respective walls of the connector; a fi¥st raised portion extending from
the main body in substantially the same direction as the side walls and
arranged to bg) hg@gi ved in a first slot portion fornmed on the connector;
wherein the first raised portion conprises an abutnent surface for abutnent
10 with a surface portidpicfup devied fasia enpecioorthe drviesicongirinimat r ansver sel y
to at |east one of, thepsjde walls. 2. The device as clainmed in claiml,
wherein one of the side wal'ls abuts a surface of a protrusion portion
formed on the wal | apRindigideonallscexiending diem the main badydandvatrhngesbid iesiliensly

engages, tde éhﬁsfg%'écr‘é Béctﬂr%‘%vd?!%%tf'iﬁés'%&ﬂl]e%{r} ion extending 15 transversely

to at |east one of the side walls. he device as clainmed in clains 1 or
2, further conpri s figstaaised padionrextending froni the paineratiyniy substantially thei sarbedy
between the sifcialdssnathANRIH aliBngdf td BS FeEd 1 £aRESRHoMoR ormed
d d 7
portion formed on the connector. 4. e"device as clainmed Tn-any one o
clains 1 to 3ontheeaneectosnpri sing 20 means for preventing engagenent

bet ween the devic : Fé?%ﬁdoﬁ k: ' '
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engagenent0 i nwiih agurfaae asiopraf g Brst oat potipn extending trarfsverselyrto atddasposéof on
of the secondpaligedaforti on between the side walls. 25 6. The device as

claimed in any one of clains 1 to 5, wherein the first
2. The device as claimed in claim 1, wherein one of the side walls abuts

a surface of a protrusion portion formed on the wall of the connector which the one
side wall resiliently engages, the surface of the protrusion portion extending

156  transversely to at least one of the side walls.

3. The device as claimed in claims 1 or 2, further comprising a second
raised portion extending from the main body between the side walls and arranged to
be received in a second slot portion formed on the connector.

4, The device as claimed in any one of claims 1 to 3, further comprising

20 means for preventing engagement between the device and the connector in an
erroneous orientation.

5. The device as claimed in claims 3 and 4, wherein the means for
preventing engagement in an erroneous orientation comprises an off-centre
disposition of the second raised portion between the side walls.

25 6. The device as claimed in any one of claims 1 to 5, wherein the first
slot portion extends substantially perpendicularly to the at least one of the side
walls.

7. The device as claimed in any one of claims 1 to 6, wherein lateral
movement of the device with respect to the engaged connector is restrained by a

30  mating of the first raised portion and the first slot portion.

8. The device as claimed in claim 2, wherein the surface of the
protrusion portion extends substantially perpendiculariy to the at least one one of
the side walis.

9. The device as claimed in claims 2 or 8, wherein lateral movement of

35 the device with respect to the engaged connector is restrained by a cooperation of



sl ot portion extends substantially perpendicularly to the at |east one of
the side walls. 7. The device as clained in any one of clains 1 to 6,
wherein lateral novenment of the device with respect to the engaged
connector is restrained by a 30 mating8of the first raised portion and the
first slot portion. 8 The device as clained in claim?2, wherein the
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Wi th respect deyigehe pair of side walls of the device. 11. The device as

claimed in any onerpf ofil Bvbs! & LhimsShSry bRE ordaiheeri 761 ARORH AL

use with a SAS receptacle connector an A recept acl connector.
device is arranged for use with a SAS receptacle connector and a S-ATA receptacle

connector.
10



