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(57) Abstract

processor: package to the motherboard.

(54) Title: A COMPUTER SYSTEM INCLUDING A CO-PLANAR PROCESSOR CONNECTOR

A computer system is formed using a co-planar processor connector to connect a motherboard and a processor package together in
a co-planar manner. The co—planar processor connector includes a planar body having an inner cavity defined a number of inner walls
extending from one end to the other end, and a number of pins disposed on the inner walls, extending from one end to the other end. -
The co-planar connector engages the motherboard at one end, and the processor package at the other end. The pins electrically couple the




processors gengrally have a very lLow profile. However, recent advances in
m croprocessor technol ogy have |l ed to certain high performance

m croprocessors to enploy a "cartridge" |ike approach to acﬁégh d
singl e edge cXA88MBector (SECC) technol ogy topconnect tﬁe proé%ggggp
packages to the not herboards. Because of the high performnce natur-e of-

t hese processors, typically heat sinks with substantial nasses have to be
enpl oyed to dissipate the heat generated by these processors. The first.
generati on SECC processor packages ar e coupled to the not herboards W th
the two conpongntGomputery Syste ng A _Lo-planar Brogessor Conpgeion, i
the low profile that can be achleved Thus, a new non-

ort hogonal approach to coupling these nem/hlgh per f or mance SECC processor
packages and MBAGKGRAUND OF BHEINVENTEDNVARY OF THE | NVENTI ON

A nmethod for formng a conputer systemis disclosed. A co- planar processor
connector is connected to a notherboard. A processor package is then in

turn connected {0 t lFwigof fHealn@entinect or Wi th the notherboard and the
processor package being co-planar with each other.

The present invention relates to the field of computer systems.
More specifically, the present invention relates to the art of coupling a
processor to a motherboard of a computer system.

2. Background Information

Microprocessor based personal computers are known in the
art, including personal computers employing lfow profile form factors.
Traditionally, low profile personal computers have employed zero insertion
force (ZIF) sockets to couple processors to the motherboards. Historically,
the manner in which processors are coupled to the motherboards has not
been an issue that needs to be addressed in achieving low profile, as the
processors generally have a very low profile. However, recent advances in
microprocessor technology have led to certain high performance
microprocessors to employ a “cartridge” like approach to packaging, and
single edge card connector (SECC) technology to connect the processor
packages to the motherboards. Because of the high performance nature of
these processors, typically heat sinks with substantial masses have to be
employed to dissipate the heat generated by these processors. The first
generation SECC processor packages are coupled to the motherboards
with the two components occupying orthogonal planes, as a result -
constraining the low profile that can be achieved. Thus, a new non-
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A conputer system forned using the above disclosed nethod is disscl osed. The
conputer systemincludes a notherboard, a co-planar processor connector,
and a processor package, interconnected as disclosed. In one enbodi nent,

t he conputer“@V?gﬁﬂ?further i ncludes a system chassis, andPEHIBBEPRS of
spacers attaching the processor package to a wall of the system chassis.

A co-pl anar processor connector for use to formthe above di scl osed
conmput er systemis disclosed. The connector includes a planar body having
an inner cavity defined by a nunber of inner walls extending fromone end
to the ot her erbioganatiapproacihér codplipgribest see high perfarmanta8ECOwaI | s,

ot her boar d_ abropRE ks e haflertBion ket "the other ond, in the
above di scl osSUMMARY ORTHEINNENTIONe pins electrically couple the

processor package to the notherboard. A et hod for
di ssi pating heat generated by a processor package is disclosed. The

processor package is tremeddfocuhingth ésmputebdysteth isdisaesein £Bassis. In
one enbodinent, the wall is parallel to the
2 planar processor connector is connected to a motherboard. A processor

package is then in turn connected to the co-planar connector with the

motherboard and the processor package being co-planar with each other.

A computer system formed using the above disclosed method
is disclosed. The computer system includes a motherboard, a co-planar
processor connector, and a processor package, interconnected as
disclosed. In one embodiment, the computer system further includes a
system chassis, and a number of spacers attaching the processor package
to a wall of the system chassis.

A co-planar processor connector for use to form the above
disclosed computer system is disclosed. The connector includes a planar
body having an inner cavity defined by a number of inner walls extending
from one end to the other end, and a number of pins disposed on the inner
walls, extending from one end to the other end. The processor connector
receives a motherboard at one end, and a processor package at the other
end, in the above disclosed co-planar manner. The pins electrically couple
the processor package to the motherboard. |

A method for dissipating heat generated by a processor
package is disclosed. The processor package is thermally coupled to a
wall of a system chassis. In one embodiment, the wall is parallel to the
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processor -package, and thermally conductive spacers are used to facilitate
the attachnent. Heat generated during operation are.:channel ed through the
spacers to theygheasis for di ssi pati on. BRI EF DESCRI PTI ON PersssNsHsS
The present invention will be described by way of ‘exenplary enbodi ments,

but not limtations, illustrated in the acconpanying draw ngs in which Tike
references denote simlar elenents, and in which: Figures 1la -
1b illustrate a side view and a top view of an exenpl ary not herboard havi ng

a processor packa e attacEage ang tﬁto 1N acgol dance with the tt{%ﬁ%&}tg&s of

the present in/RRFPHIPF Pac ermally, foRduCctvie, SPACP AE Yr6e

i nt erconnect ed m@raua&ﬁmeﬁt CH@ab@eriérﬂtbﬂ(?ﬂuriﬂnb%p@r@thﬁﬁﬁrb%ﬁaﬂnél@dﬁhtbubhw
profile conputer system.in accordance wth one enbodi nrent of the present

i nvention; and the spacers to the ghasgiss '@'Ss'@t'PF1 ustrate one enbodi nent of the
co- pl anar processor connector of the present invention. DETAI LED

DESCRI PTI ON OF THE IN\/EI\FI'IO\I In the follow ng description,
various aspect sBRIE HREION O [AF @ || be described. Those skilled
in the art will also appremate that the present invention nay be practiced
with only some or all aspects of the present invention. For purposes of
expl anati on, specific nuriherpresenttinvéntiop will be described by way of exemplary

embodiments, but not limitations, illustrated in the accompanying drawings

in which like references denote similar elements, and in which:

Figures 1a — 1b illustrate a side view and a top view of an
exemplary motherboard having a processor package attached thereto in
accordance with the teachirigs of the present invention;

Figure 2 illustrates how the interconnected components can
be placed into a chassis to form a low profile computer system in
accordance with one embodiment of the present invention; and

Figures 3 - 5 illustrate one embodiment of the co-planar

processor connector of the present invention.
DETAILED DESCRIPTION OF THE INVENTION

In the following description, various aspects of the present
invention will be described. Those skilled in the art will also appreciate that
the present invention may be practiced with only some or all aspects of the
present invention. For purposes of explanation, specific numbers, materials
and configurations are set forth in order to provide a thorough understanding
of the present invention. However, it will also be apparent to one skilled in
the art that the preseni invention may be practiced without the specific



and configurations are set forth in order to provide a thorough :
under st andi ng of the present invention. However, it wll also be apparent

to one skilled in the art that the present invention may be l.ced
wi thout the WBSYIPRE - - Stbhios

details. In other instances, well known features are omtted or si'npkified
I n order not to obscure the present invention. Referring now
to Figures la - 1b, wherein a side view and a top view of an exenplary

not her board havi ng a processor package attached to it in accordance with

t he t eachi ngsdeffils.hin gthesisatances; avall kewarfeaturasare omitted ppsimplifiedin j n

accordance w B@GERSt%fﬂﬁ@E%gggﬁéﬁ"R’Fﬁﬁ&m I nvention, processor package
0 nhot her -enp

208 is attache _ poar nmpl oyi ng co-pl anar processor connect or
402 of the present invention. Processor package 208 is a cartridge |ike

i scl osed |n_eo- pendi HPETED Ay to, FyTER TR 7 18 whRRRT S Ae PRASARE O | 2
on Cctober 30a tdPYiew 6frdn éxempldry Mother=med h&ingl ajwoesdsby package

attached to it in accordance with the teachings of the present invention are

shown. As illustrated, in accordance with the teachings of the present

invention, processor package 208 is attached to motherboard 202

employing co-planar processor connector 402 of the present invention.

Processor package 208 is a cartridge like package employing SECC

technology. An example of processor -package 208 is disclosed in co-

pending U.S. Patent Application, Number 08/739,815, filed on October 30,

1996, entitled A Processor Card Assembly.

- Co-planar processor connector 402 is first attached to
motherboard 202 co-planar with motherboard 202. Processor package
208 is then attached to co-plahar ‘processor connéctor 402 with processor

.. package 208 and motherboard 202 also co-planar to each other.

In addition to processor package 208, motherboard 202 also
has a number of other components attached to it, such as memory modules
212, 1/0 ports 220, and add-on cafd 216, For the illustrated embodiment,
add-on card 216 is attached to motherboard 202 using right angle add-on
card connector 214. Examples of memory modules 212 includes single
in-line memory modules (SIMM) or dual in-line memory modules (DIMM),
whereas examples of /0 ports 220 include keyboard, mouse, serial and
parallel ports. An example of add-on card 216 is a Peripheral Component
Interconnect (PCl) add-on card with a PCI agent disposed thereon. The

4



Co- pl anar .processor connector 402 is '?i'-réit"féttached to not herboard 202
co-planar with notherboard 202. Processor package.208 is then attached to

co- pl anar procgss nnect or -402 with processor package 208 QF]%
nmot her boar d 20%63%?)9%%0-pl anar to each other. 1A aad _9|959__-n to

processor package 208, notherboard 202 al so has a nunber of other - -
conponents attached to it, such as nenory nodules 212, 1/0O ports 220, and
add-on card 216. For the illustrated enbodi nent, add-on card 216 is

attached to not herboard 202 usi n%gri ght angl e add-on card connect or 214.
Exanpl es of nmenBo) agealisde bexpuplad tadfeBCE bHg Hisppsed paaatharboard,20R; ang

220 i ol ude. ey BaLY 6 MEERHS nER e imaRea by pibetSaEsHANe, Hafardiy PO
add-on card 216add-on drdicohnectbr bdiimfiesh attachest toonothetbqarC2D24a0@- on card
PO agent i o t o SBERBLAAE & Brordlfieerd 207, 8090 RV ALPUSI 202, and
' attached to right angle add-on card connector 214 with add-on card 216
and motherboard 202 occupying parallel planes. Right angle add-on card
connector 214 is the subject of U.S. Patent Application, number <to be
assigned>, filed contemporaneously, entitled A Computer System Including
Right Angle Processor and Add-On Card Connectors, which is hereby fully
incorporated by reference. :

For the illustrated embodiment, motherboard 202 including
the above described elements is attached to riser card 102. Attached also
to riser card 102 is power supply 204, fixed drive 206, and optionally,
diskette drive 224. For the illustrated embodiment, power supply 204
spans the entire length of motherboard 202, and having receptacle 222
disposed at the other end to receive external AC power. In a preferred
embodiment, riser card 102 includes a number of inter-component cabling
elimination features disposed on its rear (interior facing) surface and its
front (exterior facing) surface. The features disposed on the interior facing
surface includes motherboard connector 108, power supply connector
110, fixed drive connector 112 and diskette drive connector 114 for
directly connecting motherboard 202, power supply 204, fixed drive 206
and diskette drive 224 to riser card 102, without employing cabling. The
features disposed on the exterior facing surface inciudes a power on/off
button for powering the host computer system on/off, a number of 1O ports
for coupling external /O devices to the host computer system, visual
indicators and display area for providing visual indicators and messages to

5



having to neet the high performance PCl signal requirenents. Reght angle
add-on card connector 214 is first attached to notherboard 202 in a
direction orthogonal to notherboard 202. Add-on card 216 i t ached
to right ang‘f"%9 ¥¥*on card connector 214 with add-on card%fyggﬂlc?%s_;_

nmot her boar d 202 occupyi ng parallel planes. Right angle add-on card -
connector 214 is the subject of U S. Patent Application, nunber <to be
assigned>, filed contenporaneously, entitled A Conputer System I ncluding
R ght Angle Processor and Add-On Card Connectors, which is hereby fully

i ncor por at ed dyseraifdnehest. computer system. Risereard(192 is tha spbieet fUe¥rbodi nent ,

not her boar d 29 | ' tﬂ?ﬁnt?é?o ' &d BEA ' hed to riser

card 102. Atta%tﬁte‘ggé#g’gﬁ G riser %‘S‘Pg %8@1?3 ’pfg%/\ir 's%@BF&n%%E;agﬁ‘ixed drive
Y

206, and opt i entilet\d Cdinplter Systni Ineludling A RisertCard Withubultiplecliternbodi nent ,

power supply 204 spa b L [ e f : d havi ng
receptacle 2 °’&P8'5%!§§Ptbéﬂﬁgﬁ@'@ﬁbfﬁ%@ego@m&@g%S’%Z%LA%% l%% power. In a
pr g}‘ err edl ?ﬂbpﬁtFﬁEAbplicatiaﬁrnmxgjd é@Bgiassigpd&s, filed vofitempofarieously; co ;rpone ?t

cabling elimnation feature i sppsed. on, its rear (i,n i or. i ng) surface
and 115 front ofibREd PEMPHEE SYGierE B A Fieritd Arudt fheftis Wifbn) ne
interior faci ggrniieab .éﬂ@ﬂeﬁﬂﬁﬁicﬁl&r@bbﬁﬂ@érﬁbﬁftmzeﬁddvporkfhﬂi byower supply
connector 110, fixed drive connector 112 and di skette drive connector 114

for directly dRIABES-i ng not her board 202, power supply 204, fixed drive 206
and diskette drive 224 to riser card 102, w thout enploying cabling. The
features di sposed on the exterior facing surface includes a power on/off

button for powering th&ige:2 Busisatesin &ythes detal haw theaintgirgnectid |/ 0 port s
}C(r)urji gg? glr ;ngngﬁﬁéﬁiégﬁéﬁoﬁﬁ?g%ﬁﬁﬁ Sg i ng?%é:tg @g@yﬁ%&ﬁg‘gggges to

in accordance with one embodiment of the present invention. The _

illustration is presented from a perspective view of the exemplary system.

As illustrated, the interconnected elements, including motherboard 202, co-

planar processor connector 402, processor package 208,- etc., are placed

into chassis 302 to form exemplary computer system 400. The

interconnected elements are placed into chassis 302 in a manner such that

riser card 102 is disposed directly behind the front wall of chassis 302. For

the illustrated embodiment, a number of thermally conductive spacers 211

(see Fig. 1) are employed to thermally couple the processor package to

the bottom wall of system chassis 302. In other words, for the illustrated

embodiment, system chassis 302 also functions as a heat sink for

processor package 208.

Additionally, for the illustrated embodiment, chassis 302 also
includes corresponding openings 310 disposed on the front wall to
externalize the cabling elimination features disposed on the exterior facing
surface of riser card 102. Furthermore, chassis 302 includes hinged top

6



a user of .the host conputer system Riser card 102 is the subject of U S
Patent Application, nunber <to be assigned> filed contenporaneously,
entitled A Corpy ystem | ncluding A Riser Card Wth Ml ti pbf,ugggplwgs
Conmponent Cabl'i ng I'm nation Features, as well as the subject of U S _:
Pat ent Application, nunber <to be assi gned>, filed contenporaneously,
entitled A Conputer SystemlIncluding A Riser Card And A Chassis Wth
Servi ceability Features, which are both hereby fully i ncorporat ed by

ref erence.

] how t he
i nt er connect ed Ce¥RHBMH AR bng pﬁpﬁlz%# "HP"tc‘)"r'i’ fﬁaésgfe lﬂ*#frg?&ﬁ O\erE i Iee

conputer syst e@onrefﬂééﬁﬁﬁlvlaéﬂedWAmefwmiv@lmdm&rﬁasﬁ& i he:hﬁéﬁsfﬂli‘dt i nvention.
The illustration is presented froma gwpspect vi ew of p%Ihe ex | ary

system As il | deqayigssypeciahleol apdiof sxirardingane HE‘éhe pat Bluﬁﬁt By board
202, co- pl anarm@rcﬁ&é‘sﬁOHoqma?qeare&&?ass&rmemmea%l@a% %&‘huﬁnoe, are

pl aced into chassis 302 to form exenplary conputer system4
i nt er connect ed vétreslisingscenas 331Bawbich; garobe plid iy enesdipedtiondo femperallyuch t hat

riser card 102 dn%o%émbé?&gk ég é&?w%emﬁ? ﬁﬁ%baeﬁtsqaéaiéas 302.

For the illustrated her ma uctive spacers
211 (see Fig. ]grommat@maidmut tmopmngrﬁﬂﬁywﬁbwtl requmagmhgesgé‘@ﬂtpmme to

the bot tom vel |, oF. s!ein Sinsss ARl B B8 adRblTonthl hdfpblebdf 2t ¢

enbodi nment , o funt t| ns-as processor
package 208. by reference co-pending U.S. Patent Application, number <to be

assigned>.

As a result, exemplary computer system 400 can achieve a
low profile, notwithstanding the fact that processor package 208 is a
cartridge like package that employs SECC technology, such as the
processor package disclosed in the above identified co-pending U.S.
Patent Application, number 08/739,815, which otherwise requires a very
large heat sink to remove the heat generated by processor package 208
during operation.

Figure 3 - 5 illustrates one embodiment of co-planar
processor connector 402 in further detail. Figure 3 is a perspective view
of connector 402. Figures 4 — 5 are cross sectional views of connector
402 taken at two different axes, A-A and B-B respectively. As shown, for
the illustrated embodiment, co-planar processor connector 402 includes
two-part main body 408 having a motherboard end (the end that engages
with motherboard 202) and a processor end (the end that engages with
processor package 208). For the illustrated embodiment, the two parts are
snapped together using guides 414 (see Fig. 4, which is the cross

7



Additionally, for the illustrated enbodi nent., chassis 302 al so«i ncl udes
cog{esponﬁing openi ngs 310 di sposed on the front wall to externalize the
cabling elimnation features di sposed on the exterior faci of
riser card 1¥9°”H& hernore, chassis 302 includes hinged t%ﬁ&;&&e-

6 cover 304 and back panel 306, which when assenbl ed, renrder
chassis 302 effectively sealed. An effectively sealed chassis is a chassis
that requires special tool and/or extraordinary effort on the part of a use

to open the chassis. However, seal ed chassis 302 includes covered opening
308 with slidsactjonawiew tken alpngaxis ArA Mithdhe matherbaardgndeefithe twe o

tenporally u%ér}ryaﬁ{eafrgggd(}‘ I;égno%gﬁ}_to provi de access to servicing conponents

| ocated. pro acent to opening 308, w thout requiring chassis 302
to be unseal ed. Chassis 302 is the subject of the above identified

| ncor por at ed by 1 ef er eRLg: §04PaBHHAY ikhat caGR) 70 BRREA 67 iinbérgber <to be

assi gned>.
inner walls, extending from the processor end to the motherboard end.

Main body 408 also includes a number of pins 412 disposed along the
inner walls, extending from the processor end to the motherboard end. For
ease of illustration, only one pair of pins 412 is illustrated in the cross
sectional view of Figure 4. Those skilled in the art will appreciate that
there are many more pins involved. However, the precise number of the
pins involved is application dependent, that is, depending on the type of
motherboard and processor package being coupled together.

Co-planar processor connector 402 receives processor.
package 208 at the processor end, with processor package 208 and
‘'motherboard 202 occupying the same plane (see Fig. 2 and Fig. 5,
which is the cross sectional view taken along axes B-B). Processor
package 208 is electrically coupled to motherboard 202 by pins 412.
disposed on the inner walls of main body 408. As illustrated in Fig. 5, pins
412 electrically engage fingers 203 and 209 of motherboard 202 and
processor package 208 respectively.

Those skilled in the art will appreciate that the disclosed
invention may be practiced with modifications and alterations within the
spirit and scope of the appended claims. Accordingly, the above
description is to be regarded as illustrative but not restrictive of the present

invention.



As a result, exenplary conputer system 400 can achieve a | ow profile,
notw t hstandi ng the fact' that processor package 208.is a cartridge |ike
package t hat I SECC t echnol ogy, such as the processor

disclosed in t 9%%%‘\% identified co-pending U S. Patent AppPla'g)g%ﬁiﬁ_”_
nunber 08/ 739, 815, which otherwi se requires a very |large heat sink to -
renove the heat generated by processor package 208 during operation.

Figure 3 - 5 illustrates one enbodi nent of co-planar processor connector
402 in further detail. F%gure 3 is a perspective view of connector 402.
Figures 4 - 5 are cross 3BUS$:iDPRINPYEEfKstem inglHdibetaeo-planar RIGSASEA’ t wo

di fferent axes1%#ﬁ€hﬁﬁﬂa§b§eﬁ%ﬁﬂﬁﬁkﬁyely- As shown, for the illustrated

enbodi ment, co-planar processor connector 402 includes two-part mai n body
408 having a notherhoard end (the end that engages with notheeboard 202)
and a processor end (the end that engages with processor package 208). For
the illustrated enbodinent, the two parts are snapped together using guides
414 (see Fig. 4, which-is the cross 7



sectional view taken along axis A-Awith the notherboard end o% the two
part main body renoved). Mai n body 408 has inner cavity 410
‘defined by a nunber of inner walls, extending fromthe prgﬁ%ﬁ%rl d to the
not her boar d A M8i n body 408 al so includes a nunber of pins 13 i sposed
along the inner walls, extending fromthe processor end to the notherboard
end. For ease of illustration, only one pair of pins 412 is illustrated in
the cross sectional view of Figure 4. Those skilled in the art will .
appreciate that there are many nore pins invol ved. However, the precise
nunber of the pins involved is appli cau_gn—dﬁpend‘ém I s, depending on

the type of notherboard and processor- packa ' | ed together.

Co- pl anar processor connector 402 receix H! E\‘Eﬁﬂﬂ‘gﬁﬁkage 208 at the
processor end,_ W processor package 2 ersooard 202 occupying the
sanme pl ane (s&;&%. 2 and Fig. 5, .which is the cross sectional view taken
al ong axes B-B). Processor package 208 is electrically coupled to

nmot her board 202 by pins 412. disposed on the inner walls of main body 408.
As illustratedVhatigpigimedisyi ns 412 el ectrically engage fingers 203 and 209

of not herboar q 202 ag5icd¥s8F 8SHftictdt ISHUPIINPE prEseR86 patkaye to a
Those skilled in thzﬁgrt w | apgfgci ate t at,pr,the di%cl osed invention may

be practiced \MthheﬂP_Dél'd‘ ?‘cﬁaloi“bﬂ@ﬁ apNeTePAPPRMAG-Wi t hin the spirit and scope
o oy Ses oo <1 L R S0 Yok riRuco ey oy iy

inner walls extending from a first end to a second end, to engage the

motherboard at the first end and the processor package at the second end,

with the processor package and the motherboard being co-planar with

each other; and

b) a plurality of pins disposed along the inner walls of the inner cavity

extending from the first end to the second end to electrically couple the

processor package to the mdthérboard.

2. The processoi’ connector as set forth in claim 1, wherein the planar
main body comprises of two parts snapped together.

3. The processor conhector as set forth in claim 2, wherein at least one
part of the two part planar main body comprises a plurality of guides for
facilitating snapping the two parts of the main body together.

4, A computer system with a low profile, comprising:
a) a motherboard; |
b) a processor package;
c) a processor connector having
c.1) a planar main body, including a first inner cavity defined
by a first plurality of inner walls extending from a first end to a
second end, engaging the motherboard at the first end and the
10 o
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8 5 . Thus, a conputer systemincluding a co-planar
processor connector has been dlsclosed o

WO 99/15948 PCT/US98/14995

AR ”

processor packagé'at the second end with the motherboard and
the processor package being co-planar with each other,

¢.2) a first pIUrality of pins disbose_d on the first inner walls of
the first inner cavity, extehding from the first end through the
second end, to electrically couple the motherboard and the
processor package. '

5. The computer system as set forth in claim 4, wherein the planar main
body of the processor connector comprises of two parts snapped together.

6. The computer system as set forth in claim 5, wherein at least one part
of the two part planar main body of the processor connector comprises a
plurality of guides for facilitating snapping the two parts of the main body of
the processor connector together.

7. The computer system as set forth in claim 4, wherein the computer
system further comprises:

d) a chassis having a plurality of chassis walls;

e) a plurality of thermally conductive spacers attached to the
processor package and one of the chassis walls to secure the processor
package, and to facilitate employment of the chassis as a heat sink for the
processor package to dissipate heat generated by the processor package
during operation.

8. The computer system as set forth in claim 7, wherein the spacers
attach the processor package to a base wall of the chassis.

11 THIS SHEET HAS BEEN
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VWhat is clainmed is: 1. A processor connector for coupling a processor
package to a notherboard in a |low profile manner, conpri sing: a) a
pl anar mai n body, having an inner cavity defined by a plurality of inner

wal | s ext endwp@oissesn a first end to a second end, to aRCHUR M3 her boar d
at the first end and the processor DW end, wth the
processor package and the not herboar 'ng co- \vm'th each other; and
b) a plurality of pins disposed al ong |W\Wﬁ& f the inner cavity
extending fromthe first end to the se\\m\ el ettrically coupl € the
processor package to the notherboard. YW2.¢ The processor connector as set
forth in claiml1, wherein the planar main body conprises of two parts
snapped toget her. 3. The processor connector as set forth in claim 2,

wherein at |east one part of the two part planar main body conprises a
plurality of ¢®i desThHestompaden system agsetiaphimelaimé, wherepathesopiPueie mai n

body toget her. . systemwith a |ow profile, conprising:
a) a not herboa?y(?;té}n funﬁ%rggﬁagg%;’ocessor package; C) a processor

connector having d)an add-on cardocahneatophaving mai n body, including a first
e jcauity delined_ " g an-sPipdh iSod, G Sbed el B3
not her board at the définédl bgadsezond pheality of inner walls extending from a third
' end to a fourth end, to be mechanically attached upside down to the
mothetboard with the upside down L-shaped main body and the
motherboard being orthogonal to each other,

d.2) a second plurality of pins disposed on the second inner
walls of the second inner cavity extending from the third end through
the fourth end to be electrically connected to the motherboard, and
e) an add-on card méchanically engaged with the second inner

cavity at the third end of the add-on card connector with the add-on card
and the motherboard occupying parallel planes, ‘and electrically coupled to
the motherboard through the second plurality of pins.

10. The computer system as set forth in claim 9, wherein the L-shaped
main body of the add-on card connecté’r is augmented at its sides with
mounting steps to facilitate said upside down mechanical attachment to the
motherboard. ' '

11.  The computer system as set forth in claim 9, wherein the upside
down L-shaped main body including the augmented mounting steps in
conjunction with the motherboard define an exterior cavity having a height
sufficient to accommodate a predetermined number of components

attached to the motherboard.
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10 v processor package at the second end with the

not her boar d and "t he ;processor package being:-co-planar wth each
ot her, wo 99715043 2) @ fi'rst plurality of pins disposed QETths/lMﬁSt
i nner wal |l s of the first inner caV|ty, extending fromt firs
end through the second end, to etectrical 'y couple the not her boar d

and the processor package. tem as set forth
in claim4, wherein the planar nain body cHI!ﬂﬁtﬂﬂE!m mtm‘ onnect or .
conprises of two parts snapped together en CTpUl er system as set
forth in claim5, wherein at |east one part of the two part planar nmain
body of the processor connector conprises a plurality of guides for

facilitating snapping the two parts of the nain body of the processor
connector together. The computer system as set forth in claim 9, wherein the add-on card

connector is a PCl add-on card connector, and the add-on card comprises
a PCI ageﬁt that is to be electrically located within a predetermined
distance from the motherboard to be connected to a PCI bus disposed on
the motherboard.

13. A method for forming a computer system, comprising:

a) attaching a processor connector having a planar body including
an inner cavity defined by a plurality of inner walls extending from a first
end to a second end, to a motherboard; and

b) attaching a processor package to the processor connector, co-
planar with the motherboard, the processor connector further having a
plurality of pins extending from the first end to the second end to electrically
couple the processor package to the motherboard.

14.  The method of claim 13 further comprising:

c) attaching the processor package to a wall of a computer chassis
using a plurality of thermally conductive spacers.

15.  The method of claim 14 wherein step (c) comprises attaching the
processor package to a base wall of a computer chassis using the plurality
of thermally conductive spacers.

16. A method for dissipating heat generated by a processor package
during operation, comprising:

~ a) mechanically attaching the processor package to a motherboard
in a co-planar manner;
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7. The conputer systemas set forth in claim4,.wherein the eonputer
system further conprises: d) a chassis having a plurality of chassis
wal | s; eéﬁélglurality of Thermally conductive spacergAishgfsdd to the
processor pdR nd one of th secure the processor
package, and to facilitate errpl Jlm Iﬂlﬂlﬂmm lﬂﬁs.s as a heat sink for the
processor package to di ssi pate heat cgemerttedtd by the processor package
during operation. 8. The conputer systemas set forth in claim?7,
wherein the spacers attach the processor package to a base wall of the
chassi s. 9. The conputer systemas set forth in claimd4,
wherein the conputer system further conprises: d) an add-on card
connect or havi ng

b) thermally attaching the processor package to a wall of a chassis,
aliowing the heat generated by the processor pac_kage during operation to

be channeled to the chassis for dissipation.

17.  The method of claim 16 wherein the wall and the processor package
occupy parallel planes, and step (b) comprises employing thermally
conductive spacers to mechanically and thermally attach the processor

package to the wall.
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d.1) an Lsshaped main body, including a second inner cavity defi ned
by a second plurality of inner walls extending froma third end to a
fourth end, tqyfgyimsgnani cally attached upside down to the pcrusesi499s

not herboard with the upside down L-shaped nain body and the :

not her board bei ng orthogonal to each other, d.2) a second ~
plurality of pins disposed on the seconﬁégnner wal | s of the second
inner cavity extending fromthe third e t hr ough the fourth end to
be electrically connected to the notherboard, and e) an add-on card

mechani cally engaged with the second inner cavity at the third end of the
add-on card connector with the add-on card and t he not herboard occupyi ng
paral |l el planes, and electrically coupled to the notherboard through the
second plurality of pins. 10. The conputer systemas set forth in claim
9, wherein the L-shaped nmain body of the add-on card connector is augnented
at its sides with nounting steps to facilitate said upsi de down nechani ca
attachment to the notherboard. 11. The conputer systemas set forth in
claim9, wherein thé upside down L-shaped_mai n body including the augnented
mounting steps in conjunction with the nﬁfherb@@rd @fine an exterior
cavity having a height s@ficient to accon%ndé&e a/ predeber m ned nunber of

conponents attached tq/the nmot her boar d. ot /1}1G{f31 111311 111D 1111
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12. The conputer systemas set forth in claim9, .wherein the &add-on~card
connector is a PCl add-on card connector, and the add-on card conprises a
PCl agent that is to be electrically located within a pred%%&pﬁ%

di stance froWPPHE*#bt her board to be connected to a PCl bus I Sposed_on the
nmot her boar d. 13. A nethod for form ng a conputer system conprising:

a) attaching a processor .connector having a planar body including an inner
cavity defined by a plurality of inner2A%alls extending froma first end to

a second end, to a notherboard; and b) attaching a processor package
to the processor connector, co- planar with the notherboard, the processor
connector further having a plurality o i Ngy &b 3 gmthe first end
to the second end to electrically couple e proces aokage to the

not her boar d. °
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14. The #ethod-of claim 13 further cdrfpri si‘ng: c) attaching the
processor package to a wall of a conputer chassis using a plurality of

thermal |y cond&ﬁtg'b,\{%“spacers. 15. The nethod of claim 14 WaerRbdh4sdsEP
(c) conprises attaching the processor package to a base wall of a conputer

chassis using the plurality of thermally conductive spacers. 16. - A ~
nmet hod for dissipating heat generated by a processor: package during
operation, conprising: a) mechani cd8 y attaching the processor
package to a notherboard in a co-planar manner;
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b) thermally attaching the processor package to a-wall of a chassis, «

all owi ng the heat generated by the processor package during operation to be
channel ed tq assis for dissipation. 17. The neth 149dsm 16
wherein the ‘Véﬁ%sgﬁd t he processor package occupy parall ef}(&g as?]zfeis?d and step
(b) conprises enploying thermally conductive spacers to nechanically-and
thermally attach the processor packagilgo the wall.
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