Card Edge Connector FIELD OF INVENTION 5The present invention relates to a card edge
connector or socket for interconnecting a mother board with a daughter board on which memory
modules or the like are mounted, and relates to a method of mating the daughter board with the card
edge connector. 10 BACKGROUND This kind of card edge connector has electrical contacts for
engaging contact pads on the daughter board, and an insulative housing accommodating the
contacts therein. The card edge connector also has latches for securing the daughter board to the
connector at both sides of the 15 daughter board which are located remote from the housing. As
disclosed in a prior art reference JP 2001-351734 A, the daughter board is inserted into the card
edge connector at a first angle with zero or low insertion force, and is then rotated to a final or

horizontal position. In the final posii0 fit Fodeie(Porthiectged by the latches at both sides of
the daughter 20 board. The rotation action do&s not cause a problem as long as the daughter

board is sufficiently thick. However, if the daughter board is relatively thin, the rotation action would
cause a w f@foﬂiﬁgﬁi 25 because the contacts urge the daughter board toward an
initial or inmo gle while the latches keep the daughter board to the
horizodtal positldreapthsdntatventtat adatndie ooatieddusiognibetvramageckéhesiaughter
board caus der joj rQyi ] O‘I?ngi%lﬁ rd, which may break the solder
joints. 30 Si?%%is tsgir%?g[g%n %tliﬁ%@t%:f?tﬁés gﬁgjs\g}rﬁf#l%en 10 géplﬁ%@%{édagélar‘g}g gergtc)grrlrrll%%\(or
overcomingpdweserntbatidkedaseopremnted, and relates to a method of mating the
daughter board with the card edge connector.

10 BACKGROUND
This kind of card edge connector has electrical contacts for engaging
contact pads on the daughter board, and an insulative housing
accommodating the contacts therein.  The card edge connector also has
latches for securing the daughter board to the connector at both sides of the
15 daughter board which are located remote from the housing.  As disclosed
in a prior art reference JP 2001-351734 A, the daughter board is inserted
into the card edge connector at a first angle with zero or low insertion force,
and is then rotated to a final or horizontal position.  In the final position,
the daughter board is locked by the latches at both sides of the daughter
20  board.

The rotation action does not cause a problem as long as the daughter
board is sufficiently thick. ~ However, if the daughter board is relatively
thin, the rotation action would cause a warpage of the daughter board

25  because the contacts urge the daughter board toward an initial or insertion
position at the first angle while the latches keep the daughter board to the
horizontal position at the locations that are remote from the housing.
The warpage of the daughter board causes stress on solder joints provided
on the daughter board, which may break the solder joints.
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It is therefore an object of the present invention to provide a card edge
connector overcoming the above-mentioned problem.



SUMMARY OF THE INVENTION According to a first aspect of the present invention, there is
provided a card edge connector comprising a housing having a daughter board receiving opening,
and at least one row of contacts accommodated in the 5 housing for engaging contact pads on a
daughter board, the daughter board being first inserted into the daughter board receiving opening at
a first angle along a first direction and being then rotated to a second position where the daughter
board lies along a second direction that is different from the first direction, characterized in that:
10the housing has an additional space in the daughter board receiving opening for allowing the

daughter bSIMIVBARY 0O 10 Bl It d NOSEHNTAION the second direction. The at least one row of
contacts may cQm rls er r conta and lower row of contacts, and contact points of the
upper row of cé%l?eéz: \ a% Oea}oca 8%%?5&??&% cgﬁFasgtnﬁdi'ﬁYs‘? 8?1% I%Wé? #3@5?%@1 gqu with a
predetermigatildistigree coomg eher secanprdsiagion. housiagobsiviggnay Hveghttradieare stop
member '”ﬂ@@e&’@iflr?%s ltg)' Spaaag %@%@'Y&%@Bﬁ@'@B\WJP%&‘}EHH?JH&@&M%E@@ g e daughter

board Ion |rect|on The stop member magé ave a top surface for restricting movement

of the & WRBRABH SRR RAME R HRUBRICS RGH, SBe davedtehg @8 %l second
aspect of tl’nxemgSﬁmSﬂnmﬁmd there ithpralddgtiembind qfewtwmgga dpugiigr boardfivih a card

edge conn ng:h vin a_davghter board rece enln at Ie st one row of
contacts a(?glgr[; d n %1[ h%‘&gm oraenr%g)g%n c%% ¢'1;11(:tr (}/s on %&%@iﬂgﬁboard the
method comb@gmglmé@ug@é@fboamé mﬁ@laagialﬂm@ndahmcrmrmbaiaa@fécMr&Mewmg

opening at rgHangiR-along, S HEFhEtEEEHan that:
10 the housing has an additional space in the daughter board receiving
opening for allowing the daughter board to advance to a third position
along the second direction.

The at least one row of contacts may comprise upper row of contacts
15 and lower row of contacts, and contact points of the upper row of contacts
may be located offset from contact points of the lower row of contacts with

a predetermined distance along the second direction.

The housing may have at least one stop member in the daughter board
20  recelving opening for restricting a further insertion of the daughter board
along the first direction.

The stop member may have a top surface for restricting movement of
the daughter board when the daughter board is in the third position.
25
According to a second aspect of the present invention, there is provided
a method of mating a daughter board with a card edge connector having a
housing having a daughter board receiving opening, and at least one row of
contacts accommodated in the housing for engaging contact pads on the
30  daughter board, the method comprising the steps of:
- 1nserting the daughter board into the daughter board receiving opening
at a first angle along a first direction;
rotating the daughter board to a second position where the daughter
board lying along a second direction that is different from the first
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rotating the daughter board to a second position where the daughter board lying along a second
direction that is different from the first direction; and moving the daughter board into the daughter
board receiving opening in the second direction. 5 BREIF DESCRIPTION OF DRAWINGS The
invention will be described below with reference to the attached drawings, in which: Fig. lis a
perspective view showing a card edge connector in accordance with an embodiment of the present
invention; 10Fig. 2 is another perspective view showing the card edge connector of Fig. 1; Fig. 3 is
a cross section of the card edge connector of Fig. 1 when a daughter board is in a first or insertion
position; Figirkdgiarerassisection of the card edge connector of Fig. 1 when the 15 daughter board is

rotated to a second.or h%rizgntalﬁ)osi ion; gnd Fi?hS(iis a cross.section of the card edge connector of
Fig. 1 when th dnoving the daughter board 1nto the daughter board receiving opening in

the second direction.

5 BREIF DESCRIPTION OF DRAWINGS
The invention will be described below with reference to the attached
drawings, in which:
Fig. 1 is a perspective view showing a card edge connector in
accordance with an embodiment of the present invention;
10 Fig. 2 is another perspective view showing the card edge connector of
Fig. 1;
Fig. 3 is a cross section of the card edge connector of Fig. 1 when a
daughter board is in a first or insertion position;
Fig. 4 is a cross section of the card edge connector of Fig. 1 when the
15 daughter board is rotated to a second or horizontal position; and
Fig. 5 is a cross section of the card edge connector of Fig. 1 when the
daughter board is moved forward to a third or final mated position.

DETAILED DESCRIPTION

20 Fig. 1 shows the perspective view of the card edge connector 1 of the
embodiment of the present invention.  And Fig. 2 is another perspective
view showing the card edge connector 1 of Fig. 1.

As shown in Figs. 1 and 2, the card edge connector or socket 1 has an

25 insulative housing 2 and two rows of contacts 4, 5. The housing 2 is
formed in a substantially rectangular shape extending in a width direction
(right-left direction in Fig. 1) of the housing 2.  The housing 2 is formed

with a daughter board receiving opening 21 at a front face of the housing 2.

The opening 21 is defined by a top wall 22, both side walls 23, 24 and a

30 bottom wall 25 of the housing 2 and extends in the width direction.
From Fig. 1, it can be seen that lower row contacts 5 are arranged in the
opening 21 along the bottom wall 25 in the width direction.  From Fig. 2,

it can also be seen that upper row contacts 4 are arranged at a rear face of

the housing 2 along the width direction. A rib 26 is formed in the



daughter board is moved forward to a third or final mated position. DETAILED DESCRIPTION 20Fig.
1 shows the perspective view of the card edge connector 1 of the embodiment of the present
invention.And Fig. 2 is another perspective view showing the card edge connector 1 of Fig. 1. As
shown in Figs. 1 and 2, the card edge connector or socket 1 has an 25 insulative housing 2 and two
rows of contacts 4, 5. The housing 2 is formed in a substantially rectangular shape extending in a
width direction (right-left direction in Fig. 1) of the housing 2. The housing 2 is foimed with a daughter
board receiving opening 21 at a front face of the housing 2. The opening 21 is defined by a top wall
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irection. From Fig..1, it can be seen that lower row contacts 5 are arranged in the,ope along
the bottom V\%}ﬂrﬁ%g m%@lﬁ}i}dm’ ﬁ?ﬁe%tf%%?ﬂﬂ%ﬁgg%‘ﬁ@%{% e'8er eb(%\rfrﬁ(z?ntacts 4
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next t& bot S HS ?&ﬁ‘ﬂﬁ% HoPnngP; PR B i e didngulAh&t §H0P members
27 (only twmetabdne2berreAntgratigniv tmeid ob) thoesteprmenabess 29 fate:iiegsatly rmed on

the bottomywall 25 qf the housing,2. kn an alteynative embodiment, the housing may haye one stop
member. Al\ﬁjr?&ioan Sﬁﬁg‘s/?op? rrﬁg%%@?ﬁwﬁh%ehgggéﬂgeglﬂgﬁ%& Wath ss%%s%‘?gl S part of
the housing\Zvaganopiitlactapousiies 2d|der bbgslesambathbated to attachment portions 28 of

the housing 2. Each solder peg 6 will be soldered to a mother board (not shown) on which the card

ed onnector 1 js mounted to secure the card edge connector 1 to the mother board.
950 At both suies of a rear part o theg%ousmg 2, a pair of surface mount

type solder pegs 6 are attached to attachment portions 28 of the housing 2.
Each solder peg 6 will be soldered to a mother board (not shown) on which
the card edge connector 1 is mounted to secure the card edge connector 1 to
the mother board.
15
Fig. 3 is a cross section of the card edge connector 1 when the daughter
board 7 is in the first or insertion position.  Fig. 4 is a cross section of the
card edge connector 1 when the daughter board 7 is rotated to the second or
horizontal position.  Fig. 5 is a cross section of the card edge connector 1
20  when the daughter board 7 is moved forward to the third or final mated
position.

As shown in Fig. 3, each upper contact 4 has a contact arm 41, a

surface mount termination portion 42 and a base portion (not shown)

25 secured to the housing 2.  Similarly, each lower contact 5 has a contact
arm 51, a surface mount termination portion 52 and a base portion 53
secured to the housing 2.  The upper contact 4 also has an upper contact

point 44 in the vicinity of a tip end of the contact arm 41.  The upper
contact point 44 faces downwardly for engaging an upper contact pad (not

30  shown) on the daughter board 7.  The lower contact 5 has a lower contact
point 54 in the vicinity of a tip end of the contact arm 51.  The lower
contact point 54 faces upwardly for engaging a lower contact pad (not
shown) on the daughter board 7.  The upper contact point 44 is located

with a predetermined distance D from the lower contact point 54 along a
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15 Fig. 3 is a cross section of the card edge connector 1 when the daughter board 7 is in the first
or insertion position. Fig. 4 is a cross section of the card edge connector 1 when the daughter board
7 is rotated to the second or horizontal position. Fig. 5 is a cross section of the card edge connector
1 20 when the daughter board 7 is moved forward to the third or final mated position. As shown in
Fig. 3, each upper contact 4 has a contact arm 41, a surface mount termination portion 42 and a
base portion (not shown) 25 secured to the housing 2.Similarly, each lower contact 5 has a contact
arm 51, a surface mount termination portion 52 and a base portion 53 secured to the housing 2.The
upper contéegirizelstahdsraptidaper contact point 44 in the vicinity of a tip end of the contact aim
41.The upper contact point 44 faces downwardly for engaging an upper contact pad (not 30 shown)
on the daughter board 7. The lower contact 5 has a lower contact point 54 in the vicinity of a tip end
of the contact akesdaTgbteneeauhtdcepoiessal éteanapvpards, 7dr, ehyagial asomentoritact pad

(not showny anyfe daUeE baser o THAPRERSIHSEIRRIT A4 5 1A55iE L ASPIRfRETinec

dlstange D from the lower co along a horlzontal digecti aughter board 7

t poi
carrieeledf ¥t paRGSY P SIS bR/ Inwatisklerpa g &P&ﬁﬂggﬁﬁ%\ HOARE on an
upper side if@aodithected to the electronic parts 71, 72 by solder joints (not shown).

With reference to Figs. 3-5, mating sequence of the daughter board 7

with the card edge connector 1 will be described. ~ As shown in Fig. 3,

10  the daughter board 7 is first inserted into the opening 21 with a very low

insertion force along a first direction X (at a first angle 6 with respect to

a top surface (not shown) of the mother board) until the daughter board 7

abuts the stop members 27.  The stop members 27 function as stoppers

for restricting a further insertion of the daughter board 7 along the first

15 direction X. In this first position shown in Fig. 3, a tip portion of the

daughter board 7 is located between the upper contact points 44 and the
lower contact points 54.

The daughter board 7 is then rotated to a second angle with respect to

20  the top surface of the mother board as shown in Fig. 4. In the present

embodiment, the second angle is substantially zero degree so the daughter

board lies substantially horizontally, in other words, substantially parallel

with the top surface of the mother board.  In a second position where the

second angle is substantially zero, the lower contact points 54 engage the

25 lower contact pads on the daughter board 7 whereas the upper contact

points 44 may not engage the upper contact pads on the daughter board 7.

A further rotation of the daughter board 7 is blocked by support portions 29

formed on the bottom wall 25 of the housing 2.  In the second position,

there is a space or gap 30 between the tip end of the daughter board 7 and

30 an mnermost wall 31 of the opening 21. The space 30 allows the
daughter board 7 to move forward along a second direction Y.

Next, the daughter board 7 is driven to move along the second direction
Y (at the second angle) to a third or final position shown in Fig. 5 until the



5 lower contact pads provided on a lower side 74 of the daughter board 7 are interconnected to the
electronic parts 71, 72 by solder joints (not shown). With reference to Figs. 3-5, mating sequence
of the daughter board 7 with the card edge connector 1 will be described.As shown in Fig. 3, 10 the
daughter board 7 is first inserted into the opening 21 with a very low insertion force along a first
direction X (at a first angle 0 with respect to a top surface (not shown) of the mother board) until the
daughter board 7 abuts the stop members 27. The stop members 27 function as stoppers for
restricting a further insertion of the daughter board 7 along the first 15 direction X. In this first position

shown in Figp %rﬂitﬁfﬂhﬁi@ﬁﬁﬁf@rdﬂb&@@ Bbartd this ingateddetwagnhe upmrtﬁertmapoints 44
and the lower co ntac ts 54. Th hter b rd 7 |s then rotated to a second,angle with respect
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second angle | subs ani ly zero, lower contact pomts 54 e ?&age e 25 lower contact pads on

t
the d ght@? A the QBH&M:%M%M@ engbide MepIpeRtoabict pads
on the daugiteddgelictr bddudieinotatigoafing ﬁ@mhiﬁtatbttﬁf@&ﬂ@rmqmeeﬁhwl@@@@% portions 29

formed on he otto waII housin econd. osition here p ap 30
between the va e % §au8 tﬁ‘%o%%’%fa%a Osa%?i iﬁﬁ%r 1 oq‘lihéﬁfpﬁﬁﬁg(ﬁ The
space 30 asmﬁacm?&@éntw bﬁmdmmbﬁmé%amdrtopl@ngfamoﬁdepnw paigiond of the
daughter boord 7 PRRNEACAITSHR > bofatill"HBRSER" A IRNES 40N 1REAT AR >4

en the lower contact S on the
0] daughter boar toward the first position is generated by the offset

positions of the upper and lower contact points 44, 54, the top surfaces 33
of the stop members 27 prevent the daughter board from rotating toward
the first position.

15 The card edge connector 1 does not require latches for locking the
daughter board 7 which are located remote from the housing.
Accordingly, the warpage of the daughter board 7 and stress on the solder
joints on the daughter board 7 are significantly reduced or eliminated.
However, in order to prevent the daughter board from moving in a direction

20 opposite to the second direction Y, the other end of the daughter board
which 1s far from the card edge connector 1 may be locked by screws or the
like.

When the daughter board 7 is moved from the second position (shown

25 1nFig. 4) to the third position (shown in Fig. 5), the upper contact points 44
come to engage the upper contact pads on the daughter board 7 while the
lower contact points 54 already engage the lower contact pads on the
daughter board 7.  Accordingly, insertion force required for mating with

the daughter board is lower than that required in a conventional card edge

30  connector into which a daughter board is inserted with a straight action
because the upper and lower contact arms 41, 51 in this embodiment need

not to be driven simultaneously.  The straight motion of the daughter
board 7 from the second position to the third position causes wiping action

so as to obtain reliable contact between the contact pads on the daughter
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daughter board 7 and the upper contact points 44 also engage the upper contact pads on the
daughter board 7 such that interconnection between the 5 mother board and the daughter board is
established. The movements of the daughter board 7 in vertical and horizontal directions are
restricted by a lower surface 32 of the upper wall 22, the innermost wall 31, flat top surfaces 33 of
the stop members 27 and top surfaces of the support portions 29. Particularly, although a rotational
moment that tends to return the 10 daughter board 7 toward the first position is generated by the
offset positions of the upper and lower contact points 44, 54, the top surfaces 33 of the stop
members aidaﬁ@{qﬂdhﬁeglap QMMW@Wmﬂgdmgquhﬂjrst position. 15The card edge
connector 1 does not require latches for locking the daughter board 7 which are located remote from
the housing. Accordingly, the warpage of the daughter board 7 and stress on the solder joints on the
daughter boardt7 wreudignifcaapiyarenicéd ar skillestepetdowenerthe cadertivaprevametbasiaughter
poarc fromyaRyfens BCRGHMRCARBRBYH B MAgEORS MRt i SfnERMiAdE daugnter
lock y screws or the liki

boardr%hic is far. from the card edge connetctor 1 may be e. When the

daugiRer bBSRRHIREE08Y HsSHELAESROPSsRA NG HBYFNIOH Fighar i6XABNMF Bbdhon (shown
in Fig. 5), thbowppenentitantdobishédl naret [0 BRrgagr dirl uppel coachitadsminthe dasghter board
7 while the lower contact points 54 already engage. the lower contact pads on the daughter board 7.

AccordingIf/i,e’l%gf(‘é(?’ticc))bﬁl ?o}cr:% %%qEﬁSH’Po?ﬂ Yr%lﬁ ﬁ‘go\}?@‘ﬂ%’ ﬁaﬁ%t%?cboc{é(rdqg@ﬁ/épﬂya?}?ﬁ&%?equired in
a conventi®ihetaranglge 3nebnrasctd thtalegries. a daudhwet buardls insbosd-wignsienaiyht action

because thenihpg{rALAIME A FBS AtearbiN AL HPOFREE JISEIRILES he slryep

simumneously. The straight motion of the daughte%ﬁoard 7 from the second positidn o the third

positiéh cals &8 \HSHEARYEFRPAITEHEaIA FATShRIESRARNSEINEIRANNENRRNDEOY M the

daughter koardcanddahbyugfier anchioiwhe, cohtaaippértscbhtadts Bnvpyld beBhpafarsing skilled

person in tn¢ 3% ARAVNEIORAIBHETS B MHLERLRRE M MNPEPER 18 e RiRRRMyenton
and not restrictive.
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5 departing from the spirit or scope of the invention. For example, in the above-mentioned
embodiment, the second angle is substantially zero degree, but in an alternative embodiment, the
second angle may be the other angle, such as 90 degree. And in the above-mentioned embodiment,
the card edge connector 1 has two rows of contacts 4, 5, but 10 in an alternative embodiment, a card
edge connector may have one row of contacts only (for example, the upper contacts only). The
present embodiments are therefore to be considered in all aspects to be illustrative and not
restrictive. 15 CLAIM 1.A card edge connector comprising: a housing having a daughter board
receiving opgniRNVRNd 5at least one row of contacts accommodated in said housing for engaging
contact pads on a daughter board; said daughter board being first inserted into said daughter
board receiving opening at a first angle along a first direction and being then rotated to a second
position where saidadadgidge mommaiciderdomprisesgnd 10 direction that is different from said first

dtég opering for o B e T Y g said second
directiBn. 15 2. The¥al§aXigeno TRNtisHas iRsEY Reeammodaisdciarisaidiheusing for
engaging contact pads on a daughter board;
said daughter board being first inserted into said daughter board
recelving opening at a first angle along a first direction and being then
rotated to a second position where said daughter board lies along a second
10  direction that is different from said first direction; characterized in that:
said housing has an additional space in said daughter board
receiving opening for allowing said daughter board to advance to a third
position along said second direction.

15 2. The card edge connector as defined in claim 1, characterized in that:
said at least one row of contacts comprise upper row of contacts and
lower row of contacts, and
that contact points of said upper row of contacts are located offset
from contact points of said lower row of contacts with a predetermined
20  distance along said second direction.

3. The card edge connector as defined in claim 1 or 2, characterized in
that:
said housing has at least one stop member in said daughter board
25 receiving opening for restricting a further insertion of said daughter board
along said first direction.

4.  The card edge connector as defined in claim 3, characterized in that:
said stop member has a top surface for restricting movement of said
30  daughter board when said daughter board is in the third position.

5. A method of mating a daughter board with a card edge connector
having a housing having a daughter board receiving opening, and at least
one row of contacts accommodated in said housing for engaging contact
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said at least one row of contacts comprise upper row of contacts and lower row of contacts, and
that contact points of said upper row of contacts are located offset from contact points of said lower
row of contacts with a predetermined 20 distance along said second direction. 3. The card edge
connector as defined in claim 1 or 2, characterized in that: said housing has at least one stop
member in said daughter board 25 receiving opening for restricting a further insertion of said
daughter board along said first direction. 4. The card edge connector as defined in claim 3,
characterized in that: said stop member has a top surface for restricting movement of said 30
daughter bMWﬂWﬂghMMdeb&M@mﬁmn@ﬂk BepodHdf mating a daughter
board with a cayel e SORARGI ARG HOHTING FlRONGIePe0g opeping. and

at least one row of contaﬁs accommodated in said usm or engaging con (act pads o ‘on%he
daughter bERENEEANRHEY aagls R ﬁBgr%@fébg@ﬁCU%ertmg said daughter board into said

daughter boardMQHQQMdm@gM@fW@GM© @méﬂd%ggﬁﬁ@ﬂwher@%iﬂgcﬁﬁi fdghter
board ?I}ro?% re saltejcd)a hter 5 boardé% altﬁsgfa seco d dlrectl t%hat is
dlfferent from said |rec rdj ggﬁ%u it a

receiving oﬁé’fﬁﬁ&%sa@second dlrectlon 10

moving said daughter board into said daughter board receiving opening
in said second direction.
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