. A PICK AND PLACE CAP FOR AN ELECTRI CAL CONNECTOR Field The invention
relates to a nethod, an electronic device, a pick and pllace cap for an

el ectrical connector and an apparatus. "Background ' manuf act ur e
of electronic devices, sone conponents are pi ckede Hummmn mgazi ne or

tape & reel and placed on a circuit board to be soldered., During the pick
and pl ace operation the vacuum head of -t he pi ckand—pack—apparatus nmay
apply suction to a surface of the conponent. However, sone conponents do
not have a sui ABICK AND RLACECARF QRANFUEGQIRICAL GONMEGTIORe is to
tenporarily attach a cap to the conponent, so that the vacuum head
attaches to the cap during the pick and pl ace operation. The cap can then
be renoved after placenent or soldering. Summary |n general terns the

I nventi onfFjegyates to a cap with multiple pick and place surfaces and/or
preventing damage to the connector contacts during insertion/renoval. This
may have the advantage that the cap can be flexibly 1

FEETEET 2222220000 er et rrr1111 used for a nunber of different pick

and place conf 1I'ﬂgrir{?l\;eln 1h f21s /e(s)rto tahr%tetﬁo%? an electronic device, a pick and place

cap for-an electrical connector and an apparatus.

‘Background

During the manufacture of electronic devices, some components are
picked up from a magazine or tape & reel and placed on a circuit board-to be
soldered. During the pick and place operation the vacuum head of the pick and
pack apparatus may apply suction to a surface of the component. However,
some components do not have a suitable surface for the vacuum head.

One alternative is to temporarily attach a cap to the component, so that
the vacuum head attaches to the cap during the pick and place operation. The

cap can then be removed after placement or soldering.

Summary

In general terms the invention relates to a cap with multiple pick and
place surfaces and/or preventing damage to the connector contacts during

insertion/removal. This may have the advantage that the cap can be flexibly

*G0002*

h AN



.reli,ability of the electronic device may be inproved. In a -first specific
expression of the invention there is provided a nmethod conprising:

provi ding an el ectrical connector for a nenory card, placing a pick and
pl ace cap onto the connector, including engaging a set of jaws over a row
of connector contacts whilst substantially preventing deformation of the
contacts, picking up the connector via the cap, and placing the connector
on a circuit board.. In a second specific expression of the invention
there i s psedifged aumbar it difarent Rick andrilageacefiovmtionsopad/ey that thee
method in the first specific expression. In a third specific expression of
t he i nventrél@abilithef the sleptronicdimyice miaylbeaimpropédice cap for an el ectri cal
connector conprising: a set of jaws to fit over a row of connector

contacts, a finstafingt bpecific aixgressiacohthesimvbatien tppedeprovidéden fetisdd
surface, wherein the first surface and the second surface are configured

for attachipisid oty 47 4idhdss AARBERE K a brfiof0Edd, BRRA hipick

expressi on the invention there 1s provided apparatius conprising: an

Cpeci f1 o UG RAEF R il ol TERREYOE Hh o el ACA s e =0 oot or

Bri ef des%rf Ic F\Ingc OP];:OII\tg%tSdVI;/ﬁiY\ét ns%%stantia"y preventing deformation of the contacts,

picking up the con_nector via the cap, and placing the connector on a circuit
board..

In a second specific expression of the invention there is provided an
electronic device manufactured according to the method in the first specific
expression.

In a third specific expression of the invention there is provided a pick and
place cap for an electrical connector comprising: a set of jaws to fit over a row
of connector contacts, a first surface, aﬁd a second surface opposed to the first
surface, wherein the first surface and the second surface are configured for
attachment to a pick and place apparatus.

In a forth specific expression of the invention there is provided apparatus
comprising: an electrical connector for a memory card, and a cap according to
the third specific expression, the cap configured for engagement with the

connector.

Brief description of the drawings
In order that the invention may be fully understood and readily put into

practical effect there shall now be described by way of non-limitative example
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.In grder that the invention may be fully understood and readily put into
practical effect there shall now be described by way of non-limtative
exanple 2 only, an exanple enbodi nent descri bed below with reference to
the acconpanying illustrative drawings in which: Figure 1 is a cross
section of an exenplary enbodi nent of a pick and place cap according to an
aspect of the present invention attached to an electrical connector,
Figure 2 is a perspective view of the cross section in Figure 1, Figure 3
is a perspabti @8 \ExamRie eragipenhddessiibegt drelew miturrefareapeuto the be
engaged, Figure 4 is a cross section of Figure 3, Figure 5 is a perspective
vi ew of t laecempanyidgdlustrative dravingisgomdidh: engaged, Figure 6 is a cross
section of Figure 5 Figure 7 is a perspective view of the top of the cap

of Figure 1, [Fidiiee! & bScras®eeen6s of\dh BkeMphiry idMbieflePopfa bidR &P of
Figure 1, Figure 9 is a left side view of the cap of Figure 1, and Figure

ig ielsegt ];l ﬁ%ﬁcecggﬁ%éegor&iﬂgefbe%l AsYe&TBPIhEESHos8ht hvBRtBRIachd Ry ALt Uri ng

-electrical connector,

Figure 2 is a perspective view of the cross section in Figure 1,

Figure 3 is a perspective view of the cap and connector of Figure 1 about
to be engaged,

Figure 4 is a cross section of Figure 3,

Figure 5 is a perspective view of the cap and connector of Figure 1
engaged,

Figure 6 is a cross section of Figure 5,

Figure 7 is a perspective view of the top of the cap of Figure 1,

Figure 8 is a perspective view of the bottom of the cap of Figure 1,

Figure 9 is a left side view of the cap of Figure 1, and

Figure 10 is a flow chart of an exemplary embodiment of a method of

manufacturing an electronic device.

Detailed description

Figures 1 to 9 show an exemplary embodiment of an apparatus 100 for
manufacturing an electronic device. In particular a connector 102 according to
the CFast industry standard for a memory card is picked up and placed on a
circuit board by a pick and place machine, and mechanically and electrically

connected to the circuit board. Because the connector 102 does not have any
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. Detailed description Figures 1 to 9 show an exenpl ary enbodi nent of an
apparatus 100 for manufacturing an electronic device. In particular a
connector 102 according to the CrFast industry standard for a nmenory card
is picked up and placed on a circuit board by a pick and place nmachi ne,
and nechanically and electrically connected to the circuit board. Because
the connector 102 does not have any 3 surfaces suitable for the vacuum
head of the pick and place machine, a cap 104 is tenporarily attached to
the conne&dBrcapsuitaiie fey thryagHum heas of theeighapdiniane maghiner atgse 4k and
pl ace operation the cap 104 is ejected fromthe connector 102. The
connect or isl@&mporafilyrattadmedde the icbedestot hO2 efueingribe pick ddyplaes aperatidh. The
connector 102 has a main elongate section 120, and two side el ongate

sections hr kR4 pidlaaRdspidee Dpetatih 2 cap 4 ok iscadetert foetHd abhiector

perpendicul arly froma respective end of the main section 120. The side
sections 433,124 and main section 120 respectively forman approxi mate "U'
shape. Each side section 122,124 includes a |l engthwi se slot 138 to guide -

o L eopect R eR ) v BB LR e s 18 21
cannot beT%%Cégrﬁannécthr 102 has a main elongate section 120, and two side elongate
sections 122,124. Each side section 122,124 extends substantially
perpendicularly from a respective end of the main section 120. The side
sections 122,124 and main section 120 respectively form an approximate “U”
shape.
Each side section 122,124 includes a lengthwise slot 138 to guide each
respective side edge of the memory card during insertion. The slot 138 includes
a latch 140 to firmly engage the memory card so that is cannot be accidently
dislodged when in use.
There are at least the following 2 connector configurations. In a first
configuration, called an elevated height type, the main section 120 includes a
lengthwise slot 126 to house the front edge of the memory card. The upper wall
of the slot 126 is a slotted tongue 142, which extends most of the length of the
main section 120. The bottom wall of the slot 126 is a tapered flange 144. The
tapered flange 144 runs the full length of the main section 120 and the taper
146 is on the upper side of its edge, to ease the insertion of the cap 104. The
tapered flange 144 is primarily to support the insertion of memory card and
helps to hold the card in place. The tapered flange 144 is slightly wider than the

slotted tongue 142. In a second configuration, called a standard height type,
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. di sl odged when in use. There are at |least the follow ng 2 connector
configurations. In a first <configuration, called an el evated hei ght type,
the main section 120 includes a Ilengthwi se slot 126 to house the front
edge of the nenory card. The upper wall of the slot 126 is a slotted
tongue 142, which extends nost of the length of the main section 120. The
bottomwall of the slot 126 is a tapered flange 144. The tapered fl ange
144 runs the full length of the main section 120 and the taper 146 is on
t he upper Wideisolower dn d@ight, the slatcandhthg teper flapge cretnad pragentobut thee
tapered flange 144 is primarily to support the insertion of menory card and
hel ps to botdithegearnd2iinstil pesenfhe tapered flange 144 is slightly w der
than the slotted tongue 142. In a second configuration, called a standard

hei ght type, £achi slbt iis thevelstted thegueht142t Rays heuse andohbet t@ereddange
are not present, but the slotted tongue 142 is still present. Each slot in

the sl ot t edniROINSy beZaimRtilO EohtdetC At leatfbeo 981“106;1:{}F§8&e§%}1g an

active contact, in that each contact 106 protrudes slig Into the sl ot

126 2 5368 308198 A o eSS RL O BB HRR R gt
%fhcgﬂéagﬁlérel fre 24 lcioﬂpe;[clt %Io?g ];m @ Jpre%dln%cgrg ithoenépgﬁég%ig% r’!ﬁér%' rln%/\y %t&/pve %n the
24 contacts.
In a slightly off centre location, substantially between the 7™ and 8"
contact slot, there is a locating slot 118 in the slotted tongue 142.
Above the slotied tongue 142 is a locating aperture 132.
On the upper surface of the connector 102 is an ejector system 148. This
is normally used to eject the memory card, but can also be used to eject the cap
104. There is a push button 150 substantially on the end of the right side
section 124, which actuates a pivoting flap 152 on top of the main section 120.
When the button 150 is pressed the pivoting flap 152 pushes against dual push
plate 160 which in turn ejects the memory card or cap.
The connector 102 is generally constructed of moulded plastics. The
ejector 148 and sprung flap 140 may include metal portions.
The cap 104 will now be described with reference to Figures 1 to 9. The
cap 104 is integrally constructed of moulded plastics. The cap 104 is generally
“T” shaped in plan view, with three main surfaces; a top surface 108, an end
éurface 109 and a bottom surface 110. Each of these three main surfaces may
be substantially smooth and of appropriate dimensions to allow the vacuum

head to reliably attach to the surface. The top surface 108 and bottom surface
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.contact slot, there is a locating slot 118 in the slotted tongue 142. Above
the slotted tongue 142 is a locating aperture 132. On the upper surface of
the connector 102 is an ejector system 148. This is normally used to eject
the nenory card, but can also be used to eject the cap 104. There is a
push button 150 substantially on the end of the right side section 124,

whi ch actuates a pivoting flap 152 on top of the main section 120. Wen
the button 150 is pressed the pivoting flap 152 pushes agai nst dual push

pl ate 160 WAiaE substantiallgjpacalie! toeagbmiher ard theend surfathds suhstaptially 102 i s
general ly constructed of noul ded plastics. The ejector 148 and sprung flap
140 may i perperdicanalo patht i ons. The cap 104 will now be described with
reference to Figures 1 to 9. The cap 104 is integrally constructed of

moul ded pl ast i ¢defhGattabe 488 dusfaeenfials ¥ top Jaw SR2PaRel taggb@m ¥ Bihs W L
three main surfaces; a top surface 108, an end surface 1 and a bottom

bt e e T ety T s R
oL 1e Suifaifn I AR, 108 RO B R e ot 1
P g[)pjgag\(/:lvl (ilfclaénagrqﬁtqimgo dee%%%eéoqﬁ)% gu}'fgge t1(‘)I8 ig l;rl;o%tco?n jlaovg 1|12. %hé %%tt{)%v%a%vlz' The
114 runs the length of the cap 104 and includes a taper 156 at its front edge for
ease of insertion to the connector 102.
The width of the bottom jaw 114 is less than the top jaw and a tip 128
and the taper 156 of the bottom jaw 114 are substantially proximate, but not
touching the contacts 106, when the cap 104 is engaged. In order to increase
the reliability of the electronic device as Idng as the cap 104 is inserted in the
correct orientation the cap 104 is prevented from contacting the contacts 106
during insertion or removal. In the unlikely event the cap 104 is inserted in the
incorrect orientation, the deflection of the contacts 106 is substantially limited.
The cap is designed so that it is unable to fully inserted into the same depth
when inserted in the wrong orientation. The thickness of the bottom jaw 114 is
the same as the memory card. The top jaw 112 may be the same thickness as
the bottom jaw 114.
To improve the reliability of the pick and place operation, the cap 104
may be placed as close as possible to the centre of gravity of the connector 102.
The most convenient location is substantially the middie 116 of the main section

120 on an inner face. To assist with the horizontal locating of the cap 104

during insertion, a locating flange 134 on the cap 104 is designed to slide into
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.the length of the cap 104 and includes a taper 154 at its front edge for
ease of insertion to the connector 102. The top jaw 112 is the sanme width
as the slotted tongue 142. Above the bottom surface 110 is a bottomjaw
114. The bottomjaw 114 runs the length of the cap 104 and includes a
taper 156 at its front edge for ease of insertion to the connector 102.
The width of the bottomjaw 114 is |ess than the top jaw and a tip 128 and
the taper 156 of the bottomjaw 114 are substantially proxinmate, but not

t ouchi ng thhelasgtipasiat 1iGs ThﬁH@ﬁa"dﬂibﬂ%%ﬂ? 184 has aéte@@g@#j rophedgelée assist
increase the reliability of the electronic device as long as the cap 104
i s i nsert énsartion.hdhedocateg flangeeh34is generally CRpsHaped m @osy sactih, fwithm
contacting the contacts 106 during insertion or renoval. In the unlikely

event thetgapatQf the T psesdieg firm dMehe iUMRFLi@6 lof thb Elbitdd Bshguehe4gesd ection
of the contacts 106 is substantlally Ilmted The cap is designed so that

It s unalifet %ldcé“olf)fhérl tf(rf%;gsslsd?t t he 8%% aCVTE%’QSIBaSthsﬁ% g {3y the

wrong orientation. The t ane as the

AN a%wg%%iﬂ Il B BB s B

104 may be placed as ¢l ose a ossi ble to the centre of raV|t of t he
connect or 102. A fanguRoisi0 %’ﬁﬁ(}i‘ﬁ whstantilly freyn thg?@ﬂ\t)@tﬂaﬁﬁ q gppuﬁw Madl e

116 of the main section 120 on an inner face. To assist with the
hor i zont alTheoloaguag! ¥ ist ineedee into4he locating aperture 132. The engagement of

the tongue 130 with locating aperture 132 assists with the vertical locating of the
cap 104 during insertion. The locating aperture 132 also locks the tongue 130 in
place once engaged with the connector 102. The locking is provided by bumps
158 substantially on the side of the tongue 130 which resiliently engage the
locating aperture 132. The tongue 130 has a tapered front edge to assist
insertion.

An ejector tab 136 extends substantially vertically from the front edge of
the top surface 108. The tab 136 is high enough to allow the push plate 160 or
an operator to eject the cap 104, but does not substantially protrude above the
top of the connector 102.

The cap 104 and connector 102 may be manufactured together with the
cap 104 pre inserted. Alternatively the connector 102 may be manufactured
separately and may only be manually combined just prior to the pick and place
of the connector 102 onto the circuit. |

A method 1000 for manufacturing an electronic device will now be
described with reference to Figure 10. At 1002 an electrical connector for a

memory card is provided, for example according to the CFast industry standard.
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~duri.ng insertion, a locating flange 134 on the cap 104 is designed to slide
into 6 the locating slot 118. The locating flange 134 has a tapered front
edge to assist insertion. The locating flange 134 is generally "T" shaped
in cross section, with .the bar of the T pressing firmon the underside of
the slotted tongue 142 on either side of the locating slot 118 when
engaged. The locating flange 134 extends substantially fromunderneath the
top jaw 112, near the right hand end. A tongue 130 extends substantially
from t he AtoP04ergickANg Rlacedn isvplaged ontpnihe eriestorsdhecapnigeluded a nt o
the locating aperture 132. The engagenent of the tongue 130 with | ocating
aperture 58P cisjivest swhich harehengaged ceNer|l aceaw nef obnmécior captadg idutheng
insertion. The |l ocating aperture 132 also | ocks the tongue 130 in place
once engagednattoh UTueingdnsertiborantO2maohae of trektaw deformativh dfdhdyohtaeps 158
substantially on the side of the tongue 130 which resiliently engage the

locating ?@%Ubwaﬂtiéﬁzpr%téd).nﬂPQOé@QhB%rﬁe&ﬁﬂql&Wcﬁé&ﬁb lg)fj%epfcﬂ ARp st

insertion. An ejector tab 136 extends substantia vertically fromthe

front edgg)l%%oa%é@ahféovig%é %%ﬁ. QQOOgQﬁetcﬁgnégtgr isgalg'cgﬁ toﬂg%gggtﬁi%?og}d ow the

push pl at an operato 0 eJec
substanti al |

y _protr.u above th t f the connector. 102. The cap 104 and
connect or 2{§7" V'H%gﬁhqﬂﬁdf@t%ncgﬁlepgg:éﬂ)ﬁgpnﬂ??tﬁgtt% SLircit board:
Whilst there has been described in the foregoing description
embodiments of the present invention, it will be understood by those skilled in

the technology concerned that many variations in details of design, construction

and/or operation may be made without departing from scope as claimed.



.cap.104 pre inserted. Alternatively the connector 102 may be manufactured
separately and may only be manual |y conbined just prior to the pick and

pl ace of the connector 102 onto the circuit. A method 1000 for

manuf acturing an electronic device will now be described with reference to
Figure 10. At 1002 an electrical connector for a nenory card is provided,
for exanple according to the CFast industry standard. 7 At 1004 a pick and

pl ace capLi'g?ophg%@&M&nE&qsconnector. The cap includes a set of jaws
whi ch are engaged over a row of connector contacts in the connector.

During insertion and renoval of the cap deformation of the contacts is
substantially prevented. At 1006 the connector is picked up by a pick and
pl ace apparatus via the cap. At 1008 the connector is placed on a circuit
board an#9%ecABPAraldS y bonded and el ectrically connected to the circuit
board. Wilst there has been described in the foregoing description
enbodi men182 of cenmecporesent i nvention, it will be understood by those
skilled in the technol ogy concerned that many variations in details of
desi gn, copstr ion and/or operation may be nade wi thout departing from
scope as clainmed. 8 List of Reference nunerals 100 apparatus

106 contacts

108 top pick up surface

109 side pick up surface

110  bottom pick up surface

112 top jaw

114  bottom jaw

116 approximate centre of gravity

118 locating slot

120  main section

122 left finger

124  right finger

126 contact slot

128 end of bottom jaw

130 tongue

132 locating aperture

134 locating flange

136 ejector tab

138 side slots

140 latch



. 102 .connect or

up surface
approximate centre of gravity 118 locating slot 1.20 nain section 122

l eft finger
tongue 132 | ocating aperture

sl ots

142

144

146

148

150

1562

154

156

158

160

110 bottom pick up surface

124 right finger

slotted tongue
tapered flange
taper on 144
ejector system
button

pivoted flap
top taper
bottom taper
tongue bumps

dual push plate

104 cap 106 contacts 108 top pick up surface 109 side pick
112 top jaw 114 bottom jaw 116

126 contact slot 128 end of bottomjaw 130

134 | ocating flange

10

136 ejector tab 138 side



. 140.latch 9 142 slotted tongue 144 tapered flange 146 taper on 144 148
ej ector system 150 button 152 pivoted flap 154 top taper 156 bottom
taper 158 tongue bunps 160 dual push plate 10 Cains: 1. A nethod
conprising: providing an electrical connector for a menory card, placing a
pi ck and place cap onto the connector, including engaging a set of jaws
over a row of connector contacts whilst substantially preventing
defornatieﬂﬂ&k:the contacts, picking up the connector via the cap, and

1. A method comprising:

providing an electrical connector for a memory card,

placing a pick and place cap onto the connector, including engaging a
set of jaws over a row of connector contacts whilst substantially preventing
deformation of the contacts,

picking up the connector via the cap, and

placing the connector on a circuit board.
2. The method of claim 1 wherein picking up the connector via the cap
comprises picking up the cap on a first surface or on a second surface opposed

to the first surface.

3. The method of claims 1 or 2 further comprising removing the cap from _

the connector.

4, The method of any one of the preceding claims further comprising

locating the cap at a predetermined location.

5. The method of any one of the preceding claims further comprising

locking the cap in place on the connector.
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. placing the connector on a circuit board. 2. The nethod of claim1l wherein
pi cking up the connector via the cap conprises picking up the cap on a
first surface or on a second surface opposed to the first surface. 3. The
met hod of clains 1 or 2 further conprising renmoving the cap from the
connector. 4. The nethod of any one of the preceding clains further
conprising locating the cap at a predeterm ned | ocation. 5. The nethod of

any one of th i~Ag i f e | Si | ocki.ng t he ¢ in

pl ace on ?'he g-l(;ﬁéﬁgﬁ olpa (ﬁg@y %?Jﬁewrr{er{éhéaec C%ﬁ%?%ﬁ& ‘gﬁert%%ﬁ?\@‘g@giaﬁﬁ cl ai ms
wherein providing the. connector conpri roviding a generally U shaped
connect Ofgonﬂecﬁ{gcomrﬁ%eos Py %%%E’:@' I?&dcﬁ?ﬁ‘ﬂgglogr conprises a main
el ongate section and two side el ongate sections each side section
extending perpendicularly froma respective end of the nain section. 8.
The nethod of claim7 wherein the main section including a | engthw se

sl ot, and’the Tbarmthed @f cini Gigherdio thaeoahdetoptoinpeises atmainhelofgateact s
configured to engage with contacts on a nenory card when inserted into the
connectorsection and two side elongate sections each side section extending

perpendicularly from a respective end of the main section.

8. The method of claim 7 wherein the main section including a lengthwise
slot, and the contacts extending into one side of the slot, the contacts

configured to engage with contacts on a memory card when inserted into the

connector.

9, The method of claim 2 wherein picking up the cap comprises locating a
vacuum head on the first surface or the second surface, applying suction to the
first surface or _the second surface, moving the cap and connector from a first

location to a second location proximate the circuit board.

10.  The method of any one of the preceding claims wherein the connector is

a connector according to the CFast industry standard.

11.  The method of any of claim 4 wherein the predetermined location is in a

central portion of the connector.
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.9. The method of claim2 wherein picking up the cap conprises locating a
vacuum head on the first surface or the second surface, applying suction to
the first surface or the second surface, noving the cap and connector from
a first location to a second |location proximate the circuit board. 10. The
met hod of any one of the preceding clains wherein the connector is a
connector according to the CFast industry standard. 11. The nethod of any

f clai whetej ' I QN iS.i I . f
The- conneior - 15 Tt S aio Bt O St BH. bl Bnafr el hwBliaber '
Contact BOIERIR BRI AoanG eacoAbiR Pamlern Y emndgPo RGP N

during engagenent of the cap. 13. The nethod of claim9 wherein the vacuum
head appl thescamenddneteontaets during plegirfcademaving esd shitinguerdigagenoentt of a
third surface perpendicular to the first and second surfaces. 14. An

el ect roni thedmap.ce manuf actured according to the nethod of any one of

claims 1 to 13. 15. A pick and place cap for an electrical connector
conprising: a set of jaws to fit over a row of connector contacts,

13.  The method of claim 9 wherein the vacuum head applies suction to the
first surface, the second surface or to a third surface perpendicular to the first

and second surfaces.

14.  An electronic device manufactured according to the method of any one of

claims 1 to 13.

15. A pick and place cap for an electrical connector comprising:
a set of jaws to fit over a row of connector contacts,
a first surface, and
a second surface opposed to the first surface,
wherein the first surface and the second surface are configured for

attachment to a pick and place apparatus.

16.  The cap of claim 15 wherein the jaws are configured to iock the cap onto
the connector and wherein the jaws are configured to substantially prevent any

deformation of the contacts.
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~.a first surface, and a second surface opposed to the first surface, wherein

the first surface and the second surface are configured for attachnent to
a pick and place apparatus. 16. The cap of claim 15 wherein the jaws are
configured to |l ock the cap onto the connector and wherein the jaws are
configured to substantially prevent any deformation of the contacts. 13
17. The cap of claim 16 wherein the jaws conprise a first jaw and a second

jaw, the fbrst o ond 1, d. ove i f the,contacts, the
second jgz\i coghg\é&ua%eé}félg'%j? e\}r/]tger? Eﬁa bag%ll Jls%rﬁgﬁ?ef)?ﬁﬁﬁf@"\f Bn?ﬁes%céj acts.
18. The ca laim 17 further conprising a tongue extending fromthe
frrst ) avedhe Tesat GanBuad fouminp anghgee SHmELna fanrsgesesa | he
connector. 19. The cap of claim 17 or 18 further conprising T shaped fl ange
ext endi ngiaw cenfiguied te extenddw aclosatiou peekimetetogthgeomtaatsat i ng sl ot in the
connector. 20. The cap of any one of clains 17 to 19 further conprising an

ejector tab extending fromthe first jaw configured to abut against the
connector in an engaged position, and configured to be pressed to renove

the cap fngm tirae cpOREERG 17XhrthdPBofRisily &MWndUEeREnaINd iEmltRetiPst20
further conprising a third surface

jaw configured to resiliently engage an aperture or groove in the connector.

19.  The cap of claim 17 or 18 further comprising T shaped flange extending

from the first jaw configured to engage a locating slot in the connector.

20.  The cap of any one of claims 17 to 19 further comprising an ejector tab
extending from the first jaw configured to abut against the connector in an
engaged position, and configured to be pressed to remove the cap from the

connector.

21.  The cap of any one of claims 15 to 20 further comprising a third surface

configured for attachment to a pick and place apparatus.

22.  An apparatus comprising:
an electrical connector for a memory card, and
a cap according to any one of claims 15 to 21, the cap configured for

engagement with the connector.
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.configured for attachnment to a pick and place apparatus. 22. An appar at us
conprising: an electrical connector for a nenory card, and a cap according
to any one of clainms 15 to 21, the cap configured for engagenent with the
connector. 14 23. The apparatus of claim 22 wherein the connector is a
connector according to the CFast industry standard. 15

23. The apparatus of claim 22 wherein the connector is a connector

according to the CFast industry standard.
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