1 A PICK-UP DEVICE FOR A PLUG FI ELD OF | NVENTI ON The
present invention relates broadly to a pick-up device
for a plug and to an assenbly of a pick-up device and
a plug. BACKGROUND Typical ly, plug connectors such as
S- ATA (serial ATA) plugs and SAS (serial attached
SCSI) plugs are soldered onto printed circuit boards
(PCBs). In PCB assenbly prpcesses, pick-up devices or
caps are typically used to position the plug
connectors opt PCBs. | n existing pick-up devices,
there is a pﬂoéléke'gpﬁgi\ﬂﬁéiﬁgl?aécﬁpﬂddﬁ caused by.
rel ati ve novenent of the plug with respect to the
pi ck-up device during handling. Al though sone
suggested pick-up devices attenpt to address this
i ssue, those pick-up devices are typically designed
F'%ogdggﬁf"ﬂo'ﬂse with a single plug type only. Thus,
di fferent pick-up devices are required for different
I types., As g result, the efficiency of the PCB
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designed to address at |east one of the
above-nentioned problenms. SUMVARY In accordance with a
BACKGROUNPect of the present invention, there is
provided a pick-up device for a plug, the pick-up
devi ce conprising: a main body; a pair of walls
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In existing pick-up devices, there is a problem of positioning accuracy caused
by relative movement of the plug with respect to the pick-up device during handling.

Although some suggested pick-up devices attempt to address this issue,
_those pick-up devices are typically designed for specific use with a single plug type
only. Thus, different pick-up devices are required for different plug types. As a result,
the efficiency of the PCB assembly process will be reduced.

Therefore, there is a need to provide an alternative pick-up device designed to

address at least one of the above-mentioned problems.
- SUMMARY

In accordance with a first aspect of the present invention, there is provided a
pick-up device for a plug, the pick-up device comprising: a main body; a pair of walls
extending from the main body for resiliently engaging a portion of the plug therebetween;
* wherein one of the walls comprises an abutment portion extending substantially
transversely to said one wall; and the abutment portion comprises a first abutment




.surface for abutnment with a surface portion of the
plug for effecting novenent restraint of the pick-up
device in at |east one lateral direction when the

pi ck-up device engages the plug. The abutnent portion
may be di sposed at an end of said one wall. The

pi ck-up device may further conprise a further wall
extending fromthe main body and having a second
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directi ons when the pick-up device engages the plug.
The abutnment portion and the further wall may be
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surfaces face each other. The pick-up device nay
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the pick-up device conprises: a main body; a pair of
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The pick-up device may further comprise an intermediate wall extending from the
main body and between the abutment portion of said one of the pair of walls and the
further wall.

The intermediate wall may be substantially parallel to said one of the pair of

walls.

The one of the pair of walls, the further wall and the intermediate wall may be
formed integrally on the main body

_ The pick-up device may be arranged for use with a SAS plug and a S-ATA
plug.

In accordance with a second aspect of the present invention, there is provided an
assembly comprising: a pic_k-up device; a plug; wherein the pick-up device comprises: a
main body; a pair of wails extending from the main body for resiliently engaging a portion
of the plug therebetween; wherein one of the walls comprises an abutment portion




3 extending substantially transversely to said one
wal | ; and the abutnent portion conprises a first

abut ment surface for abutnent with a surface portion
of the plug for effecting novenent restraint of the

pi ck-up device in at |east one lateral direction when
t he pick-up device engages the plug. BRI EF DESCRI PTI ON
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Figures 3a shows a schematic perspective view of an SAS plug and-a pick-up

device.

Figures 3b shows a schematic perspective view of an S-ATA plug and the pick-

up device of Figure 3a.

Figure 4 shows a schematic perspective view of another pick-up device for a

plug.
DETAILED DESCRIPTION

Figure 1 shows a schematic perspective view of an SAS plug 102. The SAS plug
102 comprises three sets of terminal arrays. A power array 104 and a signal array 106
are of 1.27mm terminal pitch. The power and the signal arrays 104, 106 are located at
respective ends of the SAS plug 102 and at the same side of a central wall 114 of the
SAS plug 102.

A further signal array 110 (hidden) is disposed between the power array 104 and
the signal array 106. The signal array 110 is located at an opposite side of the central
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4 wall 314 conpared to the power and the signal
arrays 104, 106. A housing portion 112 protrudes from
the central wall 14 between the power array 104 and
the signal array 106. Solder tail portions 116 of the
term nal s 108 protrude beneath the SAS plug 102 and
extend in a direction substantially perpendicular to
the central wall 114 of the 4AS plug 102. The ta:: e
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106. an S- ATA plug 202. Conpared to the SAS plug 102
(Figure 1), the S ATA plug 202 conprises only two sets
of termnal arrays, a power array 204 and a signal
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sfphor bronze, or t ate
(580, 81BE"  or the term nals e.g. 108 208. It will

be appreciated by a person skilled in the art that
t he t jpals e.g. 108, 208 can be nmanufactured using
Kkn o%ﬂlgemaﬂ portions g%18 of the terminals 208 protrude beneath the S-ATA plug

202 in a direction substantially parallel to the central walls 214, 216. The tail portions 218
are of the through hole type in the example embodiment. It will be appreciated that other
tail portion configurations are possible.

it will be appreciated that both the SAS plug 102 and S-ATA plug 202 are
designed for soldering onto a printed circuit board (not shown).

The terminals e.g. 108, 208 are made from a copper alioy. Other conductive
materials including, but not limited to, phosphor bronze, andfor gold or tin plated
materials may be used for the terminals e.g. 108, 208. It will be appreciated by a person
skilled in the art that the terminals e.g. 108, 208 can be manufactured using known
methods including but not limited to e.g. cutting and press forming.

The SAS plug 102 body and the S-ATA plug 202 body are made of high
temperature engineering plastic in the example embodiment. Other non-conductive




met hods i ncluding but not limted to e.g. cutting and
press formng. The SAS plug 102 body and the S-ATA

plug 202 body are nmade of high tenperature

engi neering plastic in the exanple enbodi ment. O her
non-conductive 5 nmaterials including, but not Iimted
to, generic engineering plastics, e.g. Liquid Crystal
Pol yner (LCP), rray be used HBor the SAS plug 102 body
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Pprotrusion 316 for facilitating the resilient engagement of the pick-up device 302 and the
SAS plug 102.

For pick-up of the SAS plug 102, the pair of the first wall 306 and the second wall
308 of the pick-up device 302 resiliently engage the central wall 114 of the SAS plug
102. At the same time, a surface 318 of the wall portion 310 abuts the housing portion
112 of the SAS plug 102. it will be appreciated by the person skilled in the art that
lateral movement between the SAS plug 102 and the pick-up device 302 is restrained in
- one direction by the abutment of the surface 318 with the housing portion 112 when the
pick-up device 302 engages the SAS plug 102. This advantageously facilitates handling
and positioning of the SAS plug 102.

The pick-up device 302 is held by a vacuum suction head 319 of a computer-
controlled transfer arm 320 at a position for engaging the SAS plug 102 substantially




102. At the sanme time, a surface 318 of the wall

portion 310 abuts the housing portion 112 of the SAS
plug 102. It will be appreciated by the person skilled
in the art that I|ateral novenent between the SAS pl ug

102 and the pick-up device 302 is restrained in one
direction by the abutnment of the surface 318 with the

housi ng portion 112 when the? pi ck-up devigF 302
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preventing erroneous assembly of the pick-up device 302 on the transfer arm 320

with respect to the S-ATA plug 202.

Figure 4 shows a schematic perspective view of another pick-up device 402.
The pick-up device 402 comprises a main body plate 404 and a first wall 406 extending
from the plate 404. A second wall 408 is disposed spaced apart from, and along the first
wall 406. The plate 404 has a cut-out at a corner 405. The cut-out reduces the weight of
the pick-up device 402 and can balance the overall weight after the pick-up device 402
engages the SAS plug 102 or the S-ATA plug 202,

The wall 406 comprises an abutment portion in the form of a wall portion 410
disposed at one end of the first wall 406. The wall portion 410 extends substantially
transversely to the first wall 406. The pick-up device 402 further comprises a third wali
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the pick-up device 302 will push agai nst the extension
wal I's 210, 212 during an attenpt to engage the SAS
plug 102 due to the asymmetrical configuration of the

. pi ck-up device 302. This advantageously provides a

pol ari zation feature for preventing erroneous
assenbly of the pick-up device 302 on the transfer arm
320 with respect to the S-ATA pl ug 202. Flgure 4
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advantageously further increases handling and positioning accuracy of the SAS plug 102

(Figure 1) or the S-ATA plug 202 (Figure 2).

The pick-up device 402 is held by a vacuum suction head (not shown) of a
computer-controfied transfer arm (not shown) at a position for engaging the SAS
plug 102 (Figure 1} or the S-ATA plug 202 (Figure 2) at a central position of the SAS
plug 102 (Figure 1) or the S-ATA plug 202 (Figure 2). Again, if the pick-up device 402
is rotated by 180° at the initial central position with respect to the plug, the second

- wall 408 of the device 402 will push against the housing portion 112 of the SAS plug

102 (Figure 1) or the extension walls 210, 212 of the S-ATA plug 202 (Figure 2) due to
the asymmetrical configuration of the pick-up device 402. This advantageously
provides a polarization feature for preventing erroneous assembly of the pick-up




For pick-up of the SAS plug 102 or the S-ATA plug 202,
the pair of the first wall 406 and the second wal |
408 of the pick-up device 402 resiliently engage the
central wall 114 of the SAS plug 102 or the centra
wal | 214 of the S-ATA plug 202. The surface 416 of
the end wall 414 and the surface -418 of the first

wal | 412 abut respective endd 'of the housing portion
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A Vacuum sucti on head (not shown) of a
comput er - controlled transfer arm (not shown) at a
‘position for engaging the SAS plug 102 (Figure 1) or
the S-ATA plug 202 (Figure 2) at a central position of
the SAS plug 102 (Figure 1) or the S ATA plug 202
(Figure 2). Again, if the pick-up device 402 is
rotated by 180 at the initial central position with
respect to the plug, the second wall 408 of the
device 402 will push against the housing portion 112
of the SAS plug 102 (Figure 1) or the extension walls
210, 212 of the S-ATA plug 202 (Figure 2) due to the
asymmetrical configuration of the pick-up device 402. _,
Thi s advant ageously -provides a polarization feature
for preventing erroneous assenbly of the pick-up 8
device 402 on the transfer armw th respect to the SAS
plug 102 (Figure 1) or the S- ATA plug 202 (Figure 2).
.1t will be appreciated by a person skilled in the art
t hat nunmerous variations and/or nodifications may be
~made to the present invention as shown in the specific
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enbodi nents wi thout departing fromthe spirit or scope

of the invention as broadly described. The present

enbodi ments are, therefore, to be considered in all
respects to be illustrative and not restrictive. 9
CLAIM5S 1. A pick-up device for a plug, the pick-up

device conprising: a main body; a pair of walls
extending fromthe main bodygfor resiliently engaging
ciammast i on of the plug therebetween; wherein one of
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havithg) 2huigwsb pertiah womprisess arfirstcabutroent adutffil_dsée Rir aﬂlgtrﬁkant with a
i QR Qf A4 e pi.ck-up. .
oL o; oo o il R nBflng mbReRL Kairaiht AR b iice in a
leasl oB% Ftesg firagion whep thepidsumdeviati egegexthé plugef f ect i ng
nmovenent restraint of the pick-up device in two
| ategral .directions when the pick-up device engages the .
“pl uj.heé?’c deYiek -a5pclaimercle elaime il alhergin thec hlaitmedt portion is

disphsgdeatantdng ofbaid BRevaportion and the further wall are
di sposed such that the first and second abut nent

surfaces face each
3. The pick-up device as claimed in-claims 1 or 2, further comprising a further wall

extending from the main body and having a second abutment surface for abutment with

another surface portion of the plug.

4, The pick-up device as claimed in claim 3, wherein the first and second abutment

surfaces are disposed for effecting movement restraint of the pick-up device in two

- lateral directions when the pick-up device engages the plug.

5. The pick-up device as claimed in claim 4, wherein the abutment portion and the

- further wall are disposed such that the first and second abutment surfaces face each

other.

6. The pick-up device as claimed in any one of claims 3 to 5, further comprising a
intermediate wall extending from the main body and between the abutment portion of
said one of the pair of walls and the further wall portion.

7. The pick-up device as claimed in claim 6, wherein the intermediate wall is
substantially parallel to said one of the pair of walls.




other. 6. The pick-up device as clained in any one of
clains 3 to 5 further conprising a internediate wall
extending fromthe main body and between the abut nent
portion of said one of the pair of walls and the
further wall portion. 7. The pick-up device as cl ai ned
in claim6, wherein the internediate wall is
substantially parallel to sdfd one of the pai r of
gwal | d in an
of tﬁhee %%g}g d?ﬁyafblﬁﬁeﬁqm%ﬁg(bﬁeeoﬁf?le&rec ﬁ@g\%lms ﬁhqﬂg said
ons il gk thepeir of “ﬁﬂﬁa theyfurtherwaiband the dntoimeediart erihidégaly on the
mamlbdody.nt egral ly on the main body. 9. The pick-up
device as clained in any one of the precedi ng cl ai s,
wherein the pick-up device is arranged for use with a
9.SAS 'niajlgclam@l dévi® &Tﬁamé&n a119 onbVaf ﬁﬁsﬁg&.ldﬁ‘l Cc‘szgE ' \ﬁﬁé}gin the
p@k lé%&%%VICe Bg u h erein e picC E@
n% PUgg Is artanggd fon yﬂtéiﬁéﬁﬁﬂ%aamb?ﬁ%AB&p dlng
fron1the mai n body for resiliently engaging a portion
f the t her ebet ween; wherein one of the walls
1dgorrpppl| assglgMglxca%'m%t portion extending substantially
t r afshiekeyedericep sai d one wal | ; and the abut nent
porggdwqconprlses a first abutnent surface for
abut wWth a surface portion of the plug for
ef f dbefaiythapickrprdevice sompiises: of the pick-up device in
at | eash nfiiepdpt €ral direction when the pick-up
devi ce engages the pl ug.
: a pair of walls extendmg from the main body for resiliently engaging a

portion of the plug therebetween;
wherein one of the walls comprises an abutment portion extending
-~ substantially transversely to said one wall; and e
the abutment portion comprises a first abutment surface for abutment with
a surface portion of the plug for effecting movement restraint of the pick-up device in at
least one lateral direction when the pick-up device engages the plug.




