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Figs. 2D and 2E are a top view and a bottomvices of the connector of Fig.
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printed circuit board 210 of the memory module 201 that is intended to mate with the connector 202 is preferably
0.175 inches minimum with a width of 0.050 + 0.004 inches.

Likewise, the dimensions of the connector 202 may also vary with each embodiment. In a preferred
35 embodiment, the overall length of the housing 250 of the connector 202 is 6.914 inches, with 6.550 inches
between the centers of the two outer placement posts 285, The overall distance covered by the solder connectors
280 is 5.95 inches, with 1.525 inches from the left end to the center of the first key 270A and 0.825 inches from
the center of the second key 270B and the right end of the solder connectors 280.
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It is noted that as shown, the plurality of contacts 215 is disposed within the accommodating space 260

so as to be vertically opposed to each other. A portion of a printed circuit board 210, such as comprised in a
35  memory module 201, is weakly held between vertically opposed contacts in such a state where the portion of the
printed circuit board 210 is inserted into the accommodating space 260, and as the printed circuit board 210 is
pushed down to an implementation position, a tip of the printed circuit board 210 elastically deforms the contacts

265 so that the contact pads 215 of the printed circuit board and the contacts 265 arc brought into contact with
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accommuodatdnprgtorddz.cEhe first kgy Ghoyp erewvelv)@f the fogmegter A2 i positioged| W&‘QH the first notch (shown
previously) of the memory module 201. The second key of the connector 202 is positioned within the second

notch of the memory module 201. The distance between the first key and the second key is greater than 40% of
the length of the connector, and the distance between the first notch and the second notch is greater than 40% of
25  the length of the memory module.

In various embodiments of the computer system 300, compatible embodiments of the connector 202
and/or the memory module 201 described above may be incorporated in the computer system 250. In one
preferred embodiment,  the computer system further comprises one or more semiconductor integrated circuits
coupled to the printed circuit board 210 of the memory module 201. One or more of the semiconductor

30  integrated circuits includes a plurality of memory cells, which are electrically coupled to various ones of the
plurality of contact pads.

In various embodiments, the housing 250 of the connector 202 may be comprised of an electrically non-
conducting material. The electrically non-conducting material may be composed of a resin or a plastic, or another
material, as desired. In other embodiments, the memory module may be comprised of a composite including a

35  plurality of layers. The plurality of layers may include a plurality of layers that are non-conducting. It is noted
that in some embodiments, the numbers and placement of features on the memory module and/or the connector
may imply a corresponding number and/or placement of corresponding features on the connector or memory

module. It is also noted that on stated measurements, where an uncertainty is not expressly stated, an uncertainty
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accommodat i'ng space, and wherein, as said printed circuit board is pushed

down to an ywgliabg4aegit ati on position, said edge of said prlptg@samgﬁylt boar d
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wher ei N sifterprettdrs tmbit AltudReatoak 4d measaebnd ot ch di vide said length into three
groups) wherein said three groups include a first group positioned between
said first edge and said first notch) a second group positioned between
said first notch and said second notch, and a third group positioned

bet ween said second notch and said second end, wherein a number of contacts
in said second group is 10 | arger than the nunber of contacts in either
said first group or said second group. 27. The nenory nodul e of cl aim 26)
wherein said first group includes at |east 60 contact pads, wherein said
second group includes at |east 140 contact pads, and wherein said third
group includes at |east 32 contact pads. 15 28. The nenory nodul e of claim
26, wherein said nunber of contact pads in said second group is larger than
sai d nunber of contact pads in said first group and said second group

conbi ned. 29. The nmenory nodul e of claim 19, wherein said first notch is

| ocat ed between 15% and 35% of 20 said length of said printed circuit

board, as neasured fromsaid first end of said printed circuit board; and
wherein said second key is |ocated along said length of said printed
circuit board between 65% and 85% of said | ength) as neasured from said
first end of said printed circuit board. 30. The nenory nodul e of claim 19,
further conprising: 25 one or nore indentations positioned on said fast and
or said second end) wherein said one or nore indentations are configured to
recei ve nodul e extractors in a closed position. 31. The nenory nodul e of
claim 19, wherein a distance between said first notch and said second notch
is greater than 50% of said length of said printed circuit board. 30 32.
The nmenory nodul e of claim 31) wherein said |length is at |east 5.950

i nches) and wherein said di stance between said first notch and said second
notch is greater than 3.000 inches. 13 WD 00/ 64010 PCT/ US00/ 09283 33. A
conput er systen) conprising: a nmounting surface; a connector coupled to
said nounting surface) including: a housing including a first housing end,
a second housing end, and a first center mdway 5 between said fast housing
end and sai d second housi ng end) wherein said housing further includes an
accommodat i ng space;
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circuit board when said portion of said printed circuit board is received within said

accommodating space.
7. The connector of claim 6, wherein said plurality of contacts includes at least 232 contacts.
35
8. The connector of claim 6, wherein said plurality of contacts is disposed within said

accommodating space so as to be vertically opposed to each other, wherein said portion of said printed circuit

board is weakly held between said contacts from thercon and thereunder in a state where said portion of said

10



B B& ()-j }SH= # 10B 10B 10B
<109B& ()-T8MLOYBE ()- ! &$109B& ()-!# ! &$109BB& ()-! ! &$109BBE& () -
vaSSH:| $1O(Vwi0?do/6)o16 $10%s& ()-! $10%m&' ()- ! Z$1O%;s&' ()-!" $E&ORIsu0Rotss- | &$1090

0% 100 D=8 TOETY & PRl Bie ok pesSubeuef e o S o b et i kg
10m 10m 1Pnshed doMmagag' upglengga’ug@pma&o% 3 tip @fam&‘ cfrguit boaghglasficaliyidefors gakticomacts so

u& () - ! HSRAYR chokact i &%WM bt dod SRAANLA e HOQHIAB LB i LSRN Ut U
- (lg gfg —!# Qo V&' () -*-10% U& () - F(GL0% U& () - F(GL0% & () - &
10% o108 Ug' “)‘3 P 1+++aVk@ 10 U 10 U 10 UG 10% L& ()-12110% U
U& () - él 1F10%U& ()- @ 410%

9. The connector of claim 6, wherein said first key and said second key divide said plurality of
contacts into three groups of contacts, wherein said three groups include a first group positioned between said
first edge and said first key, a second group positioned between said first key and said second key, and a third
group positioned between said second key and said second end, wherein a number of said contacts in said second

10  group is larger than the number of contacts in either said first group or said second group.

10. The connector of claim 9, wherein said first group includes at least 60 contacts, wherein said

second group includes at least 140 contacts, and wherein said third group includes at least 32 contacts.

15 11. The connector of claim 9, wherein said number of contacts in said second group is larger than

said number of contacts in said first group and said second group combined.

12. The connector of claim 2, wherein said first key and said second key are integral portions of a

molding forming said housing.

20
13. The connector of claim 2, wherein said first key is located along said length between 15% and
35% of said length, as measured from said first end, and wherein said second key is located along said length
between 65% and 85% of said length, as measured from said first end.
25 14. The connector of claim 2, further comprising:
one or more module extractors each coupled to an end of said housing, wherein each of said one or more
module extractors is rotationally operable to move between a closed position and an open
position.
30 15. The connector of claim 2, further comprising:
one or more placement posts disposed on said housing opposite said accommodating space, wherein said
one or more placement posts are cach configured to mate with comresponding holes in a
mounting surface.
35 16. The connector of claim 15, wherein said one or more placement posts includes two placement

posts spaced at least 3.600 inches apart.

11
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h& ()-L "10% H&n{lty @g‘fﬁb}ﬁnﬂ&mfl)ldmg a first end, a second end, and a center midway Between said first end
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10 h8s10% a second notch positioned on said printed circuit board between said second end of said printed circuit
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15 printed circuit board.
20. The memory module of claim 29, wherein said first notch is farther from said first end of said

printed circuit board than from said center; and wherein said second notch is closer to said second end of said
printed circuit board than to said center.
20
21. The memory module of claim 20, wherein said first notch is at least 1.450 inches from said first

end, and wherein said second notch is at least 0.750 inches from said second end.

22. The memory module of claim 20, wherein said first notch and said second notch are each at

25  least 0.140 inches in depth.

23. The memory module of claim 20, further comprising;:
a plurality of contact pads arranged along an edge of said printed circuit board, where said plurality of

contact pads are configured to abut a corresponding plurality of contacts in an accommodating

30 space of a connector when said printed circuit board is received with said accommodating
space.
24. The memory module of claim 23, wherein said plurality of contact pads includes 232 contact
pads.
35
25. The memory module of claim 23, wherein said plurality of contact pads are disposed along said

edge on a front side and a back side so as to be vertically opposed to each other, wherein said edge of said printed

circuit board is weakly held between said contacts in said accommodating space in a state where said edge of said

12
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a>aBbC0 4 1wherein said second group includes at least 140 contact pads, and wherein said third group includes aﬂeast 32
contact pads.
15
28. The memory module of claim 26, wherein said number of contact pads in said second group is

larger than said number of contact pads in said first group and said second group combined.

29, The memory module of claim 19, wherein said first notch is located between 15% and 35% of
20  said length of said printed circuit board, as measured from said first end of said printed circuit board; and wherein
said second key is located along said length of said printed circuit board between 65% and 85% of said length, as

measured from said first end of said printed circuit board.

30. The memory module of claim 19, further comprising:
25 one or more indentations positioned on said first end or said second end, wherein said one or more

indentations are configured to receive module extractors in a closed position.

31 The memory module of claim 19, wherein a distance between said first notch and said second
notch is greater than 50% of said length of said printed circuit board.
30
32, The memory module of claim 31, wherein said length is at least 5.950 inches, and wherein said

distance between said first notch and said second notch is greater than 3.000 inches.
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" #SYR ( ) *4 -./01234567 Bgiﬁ,oned between said first housing end and said first center; and
<=>? @\BCDEFGHI J KL MYGRARS ) BANRYT it saitt adoanitmefigriny jphde BN@idQising) wihbtyia §ajd)second
10 key is positioned between said second housing end and said first center;
wherein a distance between said first key and said second key is greater than 40% of the length
of said housing; and
a memory module coupled to said connector, including:
a printed circuit board including a first board end, a second board end, and a second center
15 midway between said first board end and said second board end, wherein a portion of
said printed circuit board is received within said accommodating space of said
connector;
a first notch positioned between said first board end and said second center, wherein said first
key is disposed within said first notch; and
20 a second notch positioned between said second board end and said second center, wherein said
second key is disposed within said second notch;
wherein a distance between said first notch and said second notch is greater than 40% of a

length of said printed circuit board.
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