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“ CARD SYSTEMdd£ld,3This invention relates to a riser card topol ogy

conput er boards and, nore particularly to a 66 MHz PCl bus PETEEP1/£H0E
system capabl e of coupling one or nore 5 peripheral boards to a PCl bus.
General Background As conputer systems evolve, there is an increasing need

to provide nore conpepeRics oL, devi connectors,

menory, etc., per sqm%ww&ﬁmﬁe%é. éulggjsfti\éations, such

as web servgtii part of this need has been 10 addressed by enpl oying a.

plurality offhassis arranged within a rack. A chassis is a device

desi gned to househQinaRlish @ . d.or circuit board. A plurality of
2l ¢ Ii/a?égqpyh&rr8Qrg?5p§f°§¥I{%raCW”§r B%Féﬂs,ar\ﬂﬁp‘é"ﬁ is often

chassis may then be close arrange

~a cabi net - | PRECWelyiotaf6VHz FigH bosuider pard wystters capable BRBSUpAKS o bryrthi ch t he

conput ers bo TAPY, ed-for operation. 15 In order to provide
certain des?%ﬁﬁgtancggﬁé,g%%ss‘i s enclosures are specified as 1U, 2U, etc.

"1 U' defines a chassis that can house a circuit board no nore than 1.75
i nches hi ghGenesal Backgreundns are often depl oyed in data centers and host

service provider | achi eve xi.mum performance density. "2U' is

defined as "2 x slﬁ)hgp‘r%[&ég%mr?%cgﬁég’, %fﬁdfaé‘d‘.“g'f’ﬁs‘“ﬂé‘eﬁd toareddmmaEe, t hese

units of sepPmpatdnts) sicbdizs mnkbﬁumth,ft@hmfor@%eﬂorﬁ%&éﬁ%% ?ﬁcg%f
eploye

i ncl udi ng %ercsoa D0 ent s anﬂ ﬁeri pheral cards that can I'n such
chassis. One way i h WTEHRPUEHOBR Srdyarareb seryerianartofithis pesihesbadni s by

m ni m 4D ng atidressed lo9ing & ° ; athat ted on a
sed byrBRplofing @MISREY P Shatlis aﬁ%ggé@nﬁ.n%gas&f & R

board. However, .this also limts he nunber of car t *Be connect ed

onfo the bIaYieF designed wihause erdigkta somstytes hoattl oocimuitsbardas plumtisudfichatist he
limted spaayigndeiwrs aﬁg{%‘gd of Q90N % r“q}.- For .instance,. . in a 1U system
a nere 1.75 inches in 2ei ght are avalﬁ{% P@ feftd PP°%FF3W%H{5%{%@%M
per i pher al T8&28% Progiges o semman pucwrinedidytbe 1@ Glofds map ba comeseaifer board
. map : ;
are nount eghe¥fRfchi cal to the surface of the. board, this prevents installing
many peripheral cards as they would protrude beyond 1.75 inches in height.
30 nel3sol ut i onlntasdertp proyidsivieasin desigrostatmierds, chasRlenSiBEedtd SlcitRd Bl t S
install ati . k4 al cards,.in a horizgntal position to the conputer
boar d. Geljtei?ézﬁ’ §pr ai U‘? ?gfglrcs 2 53"&515 fhbat caixlhouse a circuit bo:—g-d no more than 1,75 i
inches high. “1U” systems are often deployed in data centers and host service provider
sites to achieve maximum performance density. “2U” is defined as “2 x 1U” or 3.5
inches, and so on. As a consequence, these units of separation define the maximum héight
20 of computer boards, including all components and peripheral cards that can be deployed in
~such chassis. ,
) One way in which such performance density is achieved is by minimizing the
number of connectors or sockets that are mounted on a board. However, this also limits
the number of cards that may be connected onto the board.
25 A significant problem also exists as a result of the limited spacing between each
computer board. For instance, in a 1U system, a mere 1.75 inches in height are available
to fit memory modules and peripheral cards. Because many connectors and sockets on a
computer board are mounted vertical to the surface of the board, this prevents installing
many peripheral cards as they would protrude beyond 1.75 inches in height.
30 - One solution to this problem is to use a riser card which permits installation of
peripheral cards in a horizontal position to the computer board. Generally, a “riser card” is
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. WO 02/ 44913 NMAY 2005 PCT/ US01/44108 a nodul e which couples to aﬁgéﬂﬂé‘t 7085
connect or w0 3ag%8t on the conputer board and includes one_qr nore '
connectors on the nodul e onto which peripheral devices may BEWUEQMHI‘%. By
making a riser card conpact and nounting the connectors thereon in a

hori zont al .2 rpedile wbichtcouplésao an axistingrcoR@Bfod or RRILLIRAGEA e coupled
to the ri S?ﬁclud‘%g%ﬁég so as to fit tB%t hin the 1.75-i ncﬁn@gﬁgtﬁ?ég?ﬁ?dbof | U
e

systems. Ore conmbn’ cORNECTHFOr N Perefe pate vhiphiesripkeral deeicephar i

Conponent  cbuglet. @ymaking & Pedr)caiiekBhet and M uls gposed by Intel
Cor por ati op_as %IISOLUt i on roé?d% “a hi Sht-ggptg%gon\é%g%'ggeoer?"%g st andar d.

to p _
Tile origi hgri29s PRYEOR bR ranpules Soasdasriphany rcande thas bv evwglled tomferisevi t h t he

currentSSteﬂdaﬁdstla&itriaqtlﬁ%l:%!@Hn&rc%nst@aYrﬂH’&ﬁ's slhom 8 10 trade assc jation
I

group referred to as PCl Special |nterest 0 p,m%440 Westgate Drive,

Suite 217, PortPaneemmpe geanegdidnperipheral daclsrisla Beriphenal Bempbggncom The PCl

Speci f i cat ifghconieM (P 1.5 orated herein by reference. The PU bus
provi des for 52 bi(tégr%o%ﬁ'1-‘}{}?&{1ggsn‘évflse?rgpoif‘ggy"\t)é&?@ﬁ@“@%’ﬂi?l“twﬂ 66 Mz.

]L t can be i§@pMida aebighﬂsﬁwd eppanisioh énﬁétz?]rﬂaxrdd The ioﬁ@ﬂnﬂ@@l%u@ﬁﬁﬂ%‘?zf Fas b%.@.ﬂui ring ;
ast acce : a or wt system 15 nenory, and can De accesse
S‘ﬁ’gpa%ﬁ&@”ﬂ"é‘t%g’ s‘”d@éiﬁ%c“éfﬁB‘r%%ﬁ‘}ﬁfid&tjl%WW Zt-zvz av

by the host “processor aijgblsfegsar' s nati ve
bus spded trade asse bation F6upMdterie@io RECIERScIAl ThRAQE 61 Bad UK i 20T er
S

rate of 528 he demand for faster conput as” grown,

. tes/sec.
the 66 MHZ Bg??&%”ﬁ‘%&s ‘§%§%{ﬁ€7255@mfﬂundrﬁt savppoeisie.cems TherBCI One
consi deraﬁpmﬁwﬁoﬁ,h&vdw@rm&fpo?a@ém&é}é;ﬁbf&?ée | e2She BB gl}lslpggvi&%?:gqaw PC

bus st andgrd 'é{f,ﬁl %ngfl refl ection. 11‘S,J’;I_]gna ection ocC

tFansm ssP R’ 8 ghipngiers sk3Megablerta (MHz) or 46 Mbknilssh bapomditedwitp a second
transm sspatpheRbidtds havidig MhiEsr el ristic jnpedances. For
i nstance, pt ﬁ sis the cdggeﬂb\%%‘tg’ rg&'gng %r%%%%%? koe%%ﬁ?%?%é%?‘i”ﬂ%&ﬁf‘% a PCl
bus t & a PEFPEn@Ibsandgragcessrd diy itteer hostoprossor af speeds sppioheting SatdTeee a singl e

transm sshakeshath | | nt W r ransm ssi on paths. 25 Thus, the
addi tion %f éonnegﬁggrss&éﬂ%fg'r ?‘séélmégg(%@%g?t@é aﬁﬁaﬁﬁﬁcﬂc"’déﬁ"%ﬁ“ and RCl
devi ces OmRNEF raitheff W8 MegaBstes/stses a maj or signal quality problemon the 66

Miz PCl bus. JAspi rf. ' ssion frequencies increase, the disruption of
si gnal wavef of r-nsh cg%g%"é{ fBS/t?’gtffpcf?mPI“{é:?ﬁ BT B ordEz Pﬁéb%@s_ fis hegome
pr obl ematcemmokriémcempiter YEBINENORYccRsOARS BIthO8ATHA dehathoutkil.Hdes a 66 Mz
bus, zhr SNSRI 3@ _ 9@@? cluding the sockets, Tiser Rar ds, and 30
peri pher & P-781Edee z %@ i%'éﬁtél“ﬁ’l"l{ i siepleetleqtien.  Signdreffactivnogriurd i ze si gnall
refl ect i eere sAemombisidglsiinalldRRER it ARRLEGhsHAL; Rt Ll card system
whi ch wi %I %ovi de two or nmore 64-bit PC s&@e‘f%goc%%cﬁf”éc{ one or nore
peri pher f1 SSdmediurg hgwngdiffemnt characteristic impedances. For instance, this is the
case wheix a connector electrically couples'a PCI bus to a peripheral card. Another source
| ) of reflection is where a single transmission path splits into two or more transmission paths.
25 Thus, the addition of connectors and riser cards between onboard devices and PCI
devices on peripheral cards causes a major signal quality problem on the 66 Mz PCI bus.
As transr ‘ssion frequencies increase, the disruption of signal waveforms caused by such
reflection becomes increasingly problematic. Hence, in designing a computer board that
includes a 66 MHz bus, transmission paths, including the sockets, riser cards, and.
© 30  periphera: “ards, must be carefully considered in order to minimize signal reflection.
Ac.ordingly, there is a need for a compact riser card system which will provide
two or more 64-bit PCI sockets to couple one or more peripheral boards to a 66 Mz PCI

bus on a computer board while satisfying the height requirements for 1U systems.
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.bus on a conputer board while satisfying the height requi rerrents'lﬂoMAIYU 5
systens. -®oWax4205 WO 02/44913 PCTI USO /44108 BRI EF DESCRIL.PTION OF T
DRAW NGS Figure | is a front view of an exenpl ary enbodi ment COUSEVH1P§gr y
riser card. Figure 2 is a back view of an exenplary enbodi ment of a
primary riser card. 5 Fi gBREFIESCGRRTSONONTENIEAWINGsENpP! ary enbodi nent
of the primary riser card of Figure 1. Figure 3B 1S a side view of an
exenpl ary enbodi nent of the primary riser card of Figure 2. Figure 4 is a
front view of aFigxeiny afiynt eEbastiareRdmsth i ser .card.. 10 Figure
5 is a back view.of an exenpl ar emod@gﬁﬁgﬂ%ﬂ%%ﬁfﬁ%n%?g%g card.
Figure 6 is a sig&" éV?‘EE?F'gg Wk e preamany gidddimsnt of efprimagedencady ri ser
card. 5u Fig rBighfs 348 ifa SdedBew | .ary odi nent of th
i nter conne%ti on of & pri mary rPgﬁr&tgrﬁ%r}gﬁﬁ@'@%8§@;§P§}mf”fysrésiﬁrEaéﬁtaﬂ? Fi gure
7B is a fi éﬂ“ree;cpl oded perspective view of an exenplary enbodi rent of the

15 i nt er connect 800 h&idaNh secondary ris cards shown in Figure
7A. Figure _7C i s@arcsecongI e%ﬁ%ﬁ%‘%‘%@eﬂ%&x@%&&ﬁ& PERaTYFisERsiast 9f

embodi nent Figere 2 he i nt erconnection of the primary and secondary riser cards
shown in Figureg: Fi A 1Ll ustrates configuration of the primary
riser card-of Elé@?glﬁg%:&gﬁé\éo%'f"ﬁwg @h?rgb%'@@‘tm‘é#se(c?'&@é}’ﬂf@ng@fﬁs for the
confi gifr ati on dtigwm Siina bacviesy @hn ex@fplhyBmitdBient bt ASESRLAS @ &R 1 guration

of the secondachurnijg?r cgrd of Figure 4. Figure 9B presents a set of trace
lengths for thé LORPIHHTET '8 cE#bmismplareryhedimont of a seagndasy Hsabaid) | ust r at es

a,configuratioﬁigwﬁmAiiﬁﬂ@cﬁe\Dbfﬁfﬁéﬁénﬁe'iHi’%EﬁSQJ] Yotk rds. Figure |
OB)presents a set of trace lengths for the con |gtl?rfae”|%§t%m§ oﬁn&lgl??lfﬁ:i gure

25" 1 oA PHGaPerser Fard anf  seeppdanedses cardng i guration of a circuit board on
whi ch the ri seFigagd TS isQf firsthegldH . 9 QA nd | may be
connected, Figure_l | B g?esgntfﬁpf?é%tﬁ%?l??g?en ﬁj'qg'ﬁﬁ't‘liﬁ'scn?bc?%f‘mcfnﬁg%c

confi E)%raiqtﬁFPfglﬁﬁf\VW qfiheprigearg and sepgndag(riser qardeshb@niid Figeder7at.es an exenpl ary

embodi ment of BghlerRYisth sBARE LMt p‘éﬂi}gcrt]ivg view of an exemplary embodiment of

the interconnection of the primary and secondary riser cards shown in Figure 7A.

Figure 8A iliu_strates a configuration of the primary riser card of Figure 1.

Figure 8B presents a set of trace lengths for the configuration shown in Figure 8A.
20 Figure 9A illustrates a configuration ;:f the secondary riser card of Figure 4.

Figure 9B presents a set of trace lengths for the configuration shownrin Figure 9A.

Figure 10A illustrates a configuration comprfSing a primary and secondary riser

cards.

| ) Figure 10B presents a set of trace lengths for the configuration shown in Figure
25 10A.

Figure 11A illustrates a configuration of a circuit board on which the riser cards of
Figures 8A, 8B, 9A, 9B, 104, and 10B may be connected. |
Figure 1B presents a set of trace lengths for the configuration shown in Figure
L1A. _
30 Figure 12 illustrates an exemplary embodiment of a circuit board onto which a

primary and secondary riser cards may be coupled.



_primary and secondary riser cards may be coupled. -3 WO 02/44913, NAY 2005
" PCTf USO 1/ w4léB4PETAI LED DESCRI PTI ON OF THE | NVENTI O Figure | i AL Os Mt 28

front view of an exenplary embodi ment of a primary riser c&CAUSSYH+1A8
"primary riser card" is defined as a riser card substrate 102 having a 5

connecting edge 106 to couple to a socket or baseboard connector. In one
enbodi ment, the connec I ASERHATIONOPTHRARYENTRGY card 100 may be
designed to couple to a PCl socket. The connecting e€dge 106 may conply

with the PCl standard specification and may include one or nore el ectrical

contacts 110 to %gleetir!l!whieyaﬁauwlewfoh@nmmﬁ rd.100 to a PCl
bus. In one, ventjon, the g’%‘%ﬁ@ﬁc%éﬁﬂﬁﬂa?ﬂ&e‘io

£H§}E rf rI he 1|
connecting edge 1 TP TS 68Tk &s defped ilefliﬂrcarﬁeutptmtammyhdw:sg&{ card is in

the rande @Kmn@n@gedgedloesmé@pi&t&ﬁsba&h&% so that the pri rrary ri ser
card 100 wig, Jconnécn 89| n th phy5| cal cgﬁés[{&r“gcﬁ nector. 3°P38’”§’9‘§'
P

Accordi ng o raectigy HsRrimary sisqscandel0) nray be desigiad e é&lgle'téaPCI

appr oxi mat ebcht)riﬂne(cib): d Hﬁch d}b odi nent “of the

i nventi on, the‘l‘f'@"“!& 3 crl Ter gg?ﬁéigg&wﬂi@ ?ﬁgf“?f%fdd;ﬁ%c‘ﬁ?atmmd socket s
104 which M8y 108E b m@&qf%ﬂf@@h@wﬁtUOOdSleleﬁflcil@r::Guﬁ?é th ﬁmaﬁ{ﬁﬁ“ cal

contacts 1d0d 100 4 B BysS t gtthrou ghout this docu
def i nﬁ&) to be synonynousﬂgérsl] clmr;f’to9 gﬂ Eﬁmv@twnt'lﬁcﬁﬁ@ﬂwebqﬁwémahmector" In

one enbodi TEASCLing Kdze Kibend oppsitecdc@tos tHEQHnIRY rilde 64-bj t. or 32-bit
PCl socket 25 fibkes25 ¢ /3% c’ﬁ? 3. sockets 104 Sr,g] benrmfjaﬁétieggqh TR%S Bn the
front or back surface S hﬂlsr'ﬁﬁ‘ée'lf‘tmeﬁ'lma@afrl%rmdtmﬂkﬂﬁ\aﬂﬁﬁ)ﬁzeso that it

bst arphysitdl gotstrai ntmﬂaeilUi h th
Lereets b, el A GRS 01 ORI BBtk Sunt e Sty iser o

riser card, ,;ho,g be cou tg} Figure 2 | ustrat

exenpl ary Aood né’r‘i’fo"dlf’a yﬁPFﬁ’ér‘V’Wh'S’ér card 200. According to this
enbodi nent , onAcafrdifﬁglt@oﬂcanﬂ{oQ%@' felalo 216. and.218 nay be nounted
on a yrfacg of the primary card X Oﬁs?:}g@}ég%ﬂ’ep‘f'ﬁ’é?em&ﬁ@rgﬂo ¥ 25

i nt er boar F6R ﬁB%?UPB’efﬁl’é‘C&ri@“ Mﬂphmyy b dcct:bﬂllgmuméiﬂo Qfe bhﬁoé%g‘%cs urface

or opposi ¢lectrisdlehsds 850, 1HR ¢ Ly riser card 100 of
Figure | According to anot he?gpﬁg&g}vor’ren?sed#lﬁgu ® dagiment, is dafined tal

connect or SZT%"Y&‘?FHJS apq altfrfelyabgea(bmpitledwumwmem%mfm 8 ofid &ﬁﬁi&x&@ﬁ fggntacts

210 on a gkl By, 0 not her _enbodi ment nectors may
be el ectri cgl%%%dﬁgﬁéé&%%ﬁ e EQ%P% SEEQS%M@MT&mcmmrgure 1.

These ond&o@e ena}drmmtmad& tBé:ﬁarﬂlhd frédor bak ination, may be
capabbe Qﬁbs%fé"l'og 'sggla? tis su'bsq;ntla?ly?lorlar PClr bu}ghﬁm%%éﬁbﬁprﬁﬁﬁg addre S

zonta! to the computer board on to which the
primary riser card 100 may be coupled.

Figure 2 illustrates the back view of an exemplary émbodimcnt of a primary riser
4 ) card 200. According to this embodiment, one or more interboard connectors 216 and 218
may be mounted on a surface of the primary card substrate 202. These one or more
interboard connectors 216 and 218 may also be mounted on the same surface or opposite
surface as the socket 104 of the primary riser card 100 of Figure 1.
According to another embodlmcnt the one or more interboard connectors 216 and
218 may be coupled to one or more electrical contacts 210 on a primary riser card 200. In
another embodiment, the connectors may be electrically coupled to the one or more
30 sockets 104 in Figure 1. These one Or more connectors 216 and 218, alone or in
combination, may be capable of providing all signals of a PCI bus including the address
. lines, data lines, clock, and configuration lines. In one such embodiment, the one or more
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_lines, data lines, clock-, and configuration lines. In one sd@l@ difodi trent ,
t he one orwwmixtier3d WO 02/ 44913 PCT/ USO /44108 interboard cgonnectors 216
and 219 may provide the signals for a 66 NU-1z PCl bus. |n bhEUS01A108

configuration, the one or nore interboard connectors 216 and 2 18 may
include a, S¥&bered cquapcters @k@end Risgndyepraidd fhk bn*gﬁan@fo% 6@‘1\&&9&(3;’};“6 f the
€

. . . 3 O
primary ri Sgi et f Fiqure lhBTeone or nore soc s 1047 %r e
mount ed on anfﬁ:érggméﬁ%foagé)rf)n TSRS ?T%Pvcﬂ%@ﬁ'%éﬁbﬁmsmtld&&sédaﬁd in such

a manner thB¢Isaplem the primary riser card 100 is coupled to a baseboard
connector on aﬁg%q?léeﬁ board,. the conbined structure does not exceed 1.75
i nches in hei ght.o Thi'd ""SIEWR Side Yiewaf thsarimsheriser caodil @0 6RFipere COTRL 66L t O t he
pri mary 5ri semorasadkeats O0Ear® nollRe8 o8 Q FHS G Eiaure 3B illustrates a
si de view gf ai exengrlctgry pri mary ri1s_e%'§£a§%gﬁ%%”m?rﬁgﬁ?’pcﬁf JubsERe H2 one or
mor e i nt er BOATY 2R LY Veen e piimpre iger Cardtl 06 Iswomyledbo FHa8sHoBrdZonnckhES €

i nt er boar d oa@RBRGHE Soard the2dfhb rve to couple a second peripheral
card to th@ s%e;agg PCl bus as a%??s% prgrg?%ﬁlgi%ﬁcc‘@alrﬁ iiffice in hedghtpdhisoupl ed
to the one?0PWSfokiE! Pesipharaliogrdo be oouptiéthio pite priniayy Fited BirdGRhE o2Bre AGGE di NG to
anot her enpgdi nent, the 15 connectors 216 and 2 18 nmay serve to couple to a
secondary riser_card. In a first enbodinent, the one or nore interboard

connectlbrs 216 Eigire 2B8liystrgtede side siengifan 6deriliry o L,,g,q.gg ' ot her

enbodi nent g, &%ir%}ﬁe%eo@re conpec org gcfgjaryng n(2‘;1 mﬁ%zgmset of two
90- pi n Conﬁrn!_gc or slmgr reé"%f’)!'ﬁ‘?rr O feettens 216 mdRiBdnat showm)sifiFigues2.a fr ont
vi ew of anfheseinertmayd @nbatiroRrd andf213 r$0G ' card.40Q.
Geperal |y, %sz'r'n%wrgdarsy fii ser car d" Egg ierggg{e%uwﬁ%écgnég?ri'@'ﬁal5%(880
stibstrat e haviPHy*E YorespheralFardwhishipre be coualed o ihploae 8 memr d, and may

be renovalsbokets Q0pbe thetinthry Réer BRHY0H] ard. condary riser cards are
useful to_allow t oI e péri pheraﬁe‘ir:oz;(?:j%%atﬂct?t SRS Y’%‘?ﬁt'ltg‘s couple to a

or
si ngl & 5o BESRT 2\398641%&'@?3’ ¥6¢ertd cople brascemidadgiri@ard. 1 firtocket on t he

-secondar ycmb@ﬁher&,athéoﬁ@&&&e?nté-ﬂé{?hEoﬁ%&tgﬁggggg% 5 Figure 5 illustrates

t he . back ¥¢ w of one enbodi nent of a sec dPayhe gysingle 64-bithe

secondar y' i} Sgketc by eihgemboiiimeatisitht oonortmork benresikel 6 4o of mid G §¢ 4, MY

include O§fwo 9h-pid QLG tors 506 and 5 10 for electrically coupling to
a primary riser card. c"lqﬁgggtr%fegu@ PIREHYE Ent s of the secondary riser card

500, the one d&igumot élusmatesdoﬁamtdimmahﬁia%é?bo_a;p,;gn?g@a %338' j@”“gﬁnt ed on

t he e pesi urf ace as .t he socket (in Figure igure 6
il u?tg r atcggsd @B'si%%léérglﬂ%vav SY-ORdanLHiseR Gy 40 is detinediaga 690 cotsubgratead(zon. | n

| ts 2 .C s c 8 dvi'vigrrgﬁ ﬁaggmogttg CoupROIORAUBTiphdrhITard, SR HayBeIEhEMLF, 8Q%1A3s, 2 PC
a grlmary riser carc?. Secondary riser cards are useful to allow two or more peripheral cards
to electrically couple to a single socket on a computer board. In one embodiment, the
._ } socket on the secondary riser card 400 is a 64-bit PCI socket.
35 Figure 5 illustrates the back view of one embodiment of a secondary riser card 500.
The secondary riser card 500, in addition to the socket 404 of Figure 4, may include one or
more connectors 506 and 510 for electrically. coupling to a primary riser card. In various
embodiments of the secondary riser card 500, the one or more interboard connectors 506
and 510 may be mounted on the same or opposite surface as the socket 404 (in F igure 4),
30 Figure 6 illustrates a side view of a secondary riser card 600 configuration. In this
configuration, the secondary riser card substrate 602 has a PC] socket 604 mounted on a

first surface and at least one interboard connector 606 mounted on a second surface.

According to one embodiment, the width of the secondary riser card 600 is in the range of
5. -



first surface and at | east one interboard connector 606 rmuntj %Ma é ond
surface. Aegrerdinag to one enbodi nent the width of the second ' sg ard
600 is in the range of -5 0 MAY 2005 WD 02/ 44913 PCTI USQ / 4E¢&&S05+208

inches to 1,75 inches so that the secondary riser card 600 will fit within

t he physi cal.25 molrestio Ai7atisches scthht the SYSIABR riskFeadd | gent, .the
socil?er'és and t d;@%[nfgr%%q%{ﬁggﬁ)gbﬁ?nectors

secondary r(it S&Fain?%éfj an have_a PCl I

mount ed on THe Sant &ty PEEE ol PRitersmadiatns thasegondaryiser tardishy Aives a si de
vi ew of t hePGInbeEeCAINAE bhddt Rbre BofHebOB Yokl 702 5.and a secondary
riser card 700. _This_confi gurartci 8necorrprci) g&aeg%gftﬁgag"rcisﬁé?cf(’lfi%’:?éi‘gsgﬁ?ed 702,

i ncl udi ng a sub&igue A fiystratgs a sidg wiew pd e intadommectiar ofrayr@ndr tHesr baaryg2

connect §r s agda : S iser card 700, including a
Cobstrate. Sa8sccok@pHE il 0o I Rl d B Sl p R S ER A, 730,

The riser &lulineResubgiratt 8L piseckiet J06canduine dr Mo ihtefhoaidioRRRRRE $hoconnect or s
730 and 732uun]ddits 2 SLEAG N in one enbodi hent 10 the

al sp.dnl L ustrates that

primary and secondary ?ré’crccgfug%doﬁ'ﬁ&'ﬁﬁaa?%trﬁtﬁyoﬁé ke gpd.end ot @l y t he
sane  hei ghore ipietboni cgnant@s CBOf Tigisak dafds.befnB @&Btrich BPLoupRddsa AL © | €ss than
1.75 1 nChe%:teJI%ﬁcho A%ongggt'ib[{'u,g% edge 712 on the prinmary riser card
substrate COBPEPaAY By B%e s sedsi viy dlsriidiustratesahatds embdmbodBenand 702
to a cilr cuht ptimatyGnd ey rieér ARBMTO2 and BB dinment, the
socket 70%@p$eoﬁcondary riser car?in 700 rgy%%ggg%ggglageg&'ﬁ%{ﬁy coupl ed

[

to the co B@ore1erngauratien, ghestmisey cardssare lessithdn 703 indhes iigie

enbodi ment, t he &ARkSing edd7 BNGh KOBHMRY ipnation of 32-bit and
64-bit PCl  sockets. Sugh conf i gura&lon \f\gﬁlg ﬁuﬁgpﬁ?ea | 'SRV peri pher al

cards to clapicely auple the prgerablp@O0 sud K to akireuiclampdibrasompats Hoatdi | € fitting

W t hin the Bhsb¢s = gl 0t U.syste I n one, configuration, the
sockets 704 and°70%n§r§)}ﬂ[?f%dg érg’ntﬁ% g%k%tﬁohﬁwheéﬁﬁmg]% r?%"c“t?ﬁ‘ﬁg%ﬁ“?}l R%r cards

are 643D elepigrallysokpled to e conmeetingRedgt I7156r the pEmarny ristSéar@99.0ded per specti ve
vi ew of one e LnEn f e [ ngry secondary riser cards of Figure
7A. As shown, ”]tﬂ%ﬁeig gr%lb%’r%fnf n#‘ ira%eesloaﬁcﬁ'%z’?ﬁg?&WET\*“MRS’F’M“’&O&%M pat e 710,

a socket @bt PahsboketsoSmecidnNguratePwdilld allsy 18Rt GRHRE dary
riser card 700&%@{ ch, i ncl udes a substrate 708, a soc@g%mg%f?“zg@’%%ne or 25
C

more i nt ePBoXl Moskst p & computerbogrd whijeditting withinghephysicsbennstehiex pf oded

per spect iavHJ wsem. O dnl @oSTRP&lioREME sockBQ W4 ifll T TA, shown, ,t he
pri ngry ri ser, card 702 i ncl udes ongo or m)rerﬂj iiar??ﬂé@(t?gro tc%ﬂrﬂg%'?’ﬁpg 732 to

c_o‘upl'@ t é“f%@a"iyﬁ'ts‘éfr‘-’_é‘d&radc ehitEET enckety30 (in Figure 7B) of the secondary
r7|03 er card 70@iguA0m §ihRRARL ¥ first %gcﬂfeh BB 3ecANi2 e SO N bddis S of e 0 702 and
primary and secondary riser cards of F i'gurc 7A. As shown, the primary riser card 702,
which includes a substrate 710, a socket 706, and a connecting edge 712, may be coupled
) to a secondary riser card 700, which includes a substrate 708, a socket 704, and one or
25  more interboard connectors 730,
Figure 7C illustrates a second exploded perspective view of the embodiment
shown in Figure 7A. As shown, the primary riser card 702 includes one or more
‘interboard connectors 732 to couple to the interboard conneﬁtors 730 (in Figure 7B) of the
secondary riser card 700. Additionally, the primary and secondary riser cards 702 and 700
30 may also include one or more holes 720 and 722 through which a retaining mechanism or
fastener may fit to secure the two cards 700 and 702.
One of the challenges of designing the riser cards described above to operate with

a 66 MHz PCI bus is choosing transmission paths along the bus and interfacing
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.30 may al so include one or nore holes 720 and 722 through whi cmgagmqtoz@g ng
mechani sm wo ozf4sasfzener may fit to secure the two cards 700 and /02. of
the chal | enges of designing the riser cards described abovep‘gyuéffiéﬁ‘éQSe W th
a 66 M4z PCI bus is choosing transm ssion paths along the bus and

i nter f aci ngOMpONDIDTHiLH 9B rOnilie¥ SRABARETH MRChEA AT ICANMONERtS, i ch wi | |
mni M Ze Sisﬂé'@ﬂical‘ljﬁxfré eﬁhh&% Sng. neet %he PCl revision 2,2 timin~ """~

speci fications. Through stmul afi oné"hiePIEsA) tssting it hee esngscoveredribat abeen

di scover ed pettigtlaset phradecu sighalpedh 16HgtHs @@ phkhesigidbofat h | engt hs

acconpl i shes thgse ls. Figure 8A illustrates the”signal transm ssion
pat hs or traces?lﬁgfeg%gﬁ%miﬁﬁgtﬂﬁ%’ﬂﬁ’ Hansgugsipnaigthod trawa fieatRTI b8ORomn PCl

socket Hn hasbompdit@metoa’eh drPCQYetefond d ' card and g peripheral
card 806 coupl ed. {0 ‘the Bri mary i ser cé’?ﬁ’.%i\é%%%f%hta@fw"mai ment of
€

t he i nvent P8I, PFRESE) (5 PO eauRled tathe primatyaisehaad. dA@oRiiQClo@he 802 to the PC

connect or &fkbddferdtBE tH ih VAL ¥n e houl.d he no | onger t han
approxi mately 1.4 i nches. llﬁtg&géengg%rgg%g g%i l?f‘éﬁi@&%é“ﬁ“&@@@r”‘%?@hal pat h

may be bet WEBFIASIN Grithawrénary tiserGad should be do longétaRan dpploriiidly 1 Jhe trace

| engt h on ih&iRs PRI 4 r,. PCl card i.s defined by the PCl
Speci f | cati on. Rev%%g%ﬁér%@ﬁr?%@ theptrge,or ﬁ%’?é?‘.’tﬂ mpydebetwsen apmsodinatelt of t he

oo oy s J0iergthe Trotmptenh one defiRi ey Por LORRSEALOPY,
8B. Fi gur(?? 'é%;%llsﬂjgfl?%f“&” Bﬁ‘@s'g'? gag?’ 46 MHz hrsssi b fiest disbogimént afths for a PC
bus f ve teatoana K : boar d

us fr om invedonbdeataoana uagaripetatadfo bl 18 Keh BB R ERIPY R PoArd

tbﬁough a. prinmary. risey car without a perip

a seconda'r"?e'i!é@eﬁ%ﬁr"ﬂ“ﬁﬁrﬁﬂglsﬁ%?q rfdguse 8Blevi ce 903 coupled to it.

Accordi ng to ofigureSomiuseds thd siddAeirhdd h Qs bPg, sl gnal th fromthe
ector 902 to thes‘éi nt er b}é‘gsrgfcti’hggﬁﬁggtmoclgs 8153 Pgﬁ%’ﬂ%’@orﬂlﬂi mary

basebpard conn
riser Pc a?l?fsﬁﬁ’ﬁr dronngdon YR e PCL srsketappreompntet edayd thraugh Resinaneriger ef8r abl y

bet ween apiudaxh Yal baiRodoidd 120 iiches jin Length. "The signal path from
the interboard gm;n@gcat or 92# onta?ﬁﬁg&s%‘g%'ﬁlaﬂ'rrﬁfmf%é‘g}‘v‘théé’FHPftefﬁlfjﬁ‘équCl

connect or?98@suried torik Aecortingitoyone ambiodimyntiod tHiednVeaigR thd H1aTh RPN ARt el Y

1.9 inch en approximately 0.2 to 1.6 inches in .
Vongt " PReadRORELA S (IR RS PR R B0g b iy iicanay es. def i ned

by the P@p ®gecthan approximateReY inshezrand BreBerdly bﬁ@e%g%@ﬁc%qqo T8y be no

| ong t | ngt el i.nches in length. T val ues are
il ug?r ap@ﬂ“ﬁﬁ@‘{g%u;@eﬁla&%&@nphm:;qop{gsqoﬂmc@g 9 flen thegraandsry aisemni SSi on
pat hs or cdrd axcie PDbeoinebIoE 9881n thé SBoRdanPEss or 1002 or, PCl .
socket opga computer board through both'a %??%Pypogggrgtba" approximately

-7 Inches and preferably between approximately 0.2 to 1.6 inches in length. The trace

| length on the peripheral card 908 or PCI card is defined by the PCI Specification, Revision
) 2.2 for 66 MHz buses and may be no longer than approximately 2 inches in length. These
25  values are illustrated in Figure 9B.
Figure 10A illustrates the signal transmission paths or traces for a PCI bus from a
‘baseboard connector 1002 or PCI socket on a computer board through both a primary riser
card and a secondary riser card, each with a peripheral device 1012 and 1014 coupled to it.
In one embodiment, the PCI bus operates at 66 MHz. In another embodiment, the PCI
30  sockets on the primary and secondary riser cards are 64-bit PCI sockets. According to one
embodiment of the invention, the signal path from the baseboard connector 1002 to the
PCI socket 1004 on the primary riser card may be no longer than approximately 1.4 inches

and preferably between approximately 0.3 to 1.1 inches in length. According to another
_ 7 _ _



.card and a secondary riser card, each with a peripheral devi c‘g 181%'22% 10
14 coupl edwb®zisio13 | N one enbodl ment, the PCl bus operates at 66 MHz. In
anot her embodi ment, the PCI 30 sockets on the prinary and sBEHWSAH4198 ser
cards are 64-bit PCI sockets. According to one enbodi ment of the

i nventi on, ctbedisieghahe gighdh pith @ﬁhﬁth@!’@ﬁ&ﬁ?@qo& % Qﬁ:‘t\eﬁ't?d’a onneé I@Q? PCl
be no onger roxt fatel y

socket 100 ser, card may
1.4 i nches4 egﬁ}dﬁ pr?eﬁgee:rrce%‘ié% %'Qﬁgeéﬁﬁlﬂéﬂwﬁﬁmvy (1)53rlcthes dnd geferablyes in

| engt h. Acdbetmaemn Oxm&ﬂ eB e [ 44
enbgdl nent thebézjgr:r gat)hh frt%fynzﬁﬂﬁéx %%?élgﬁ:olggtg q’&gﬂ" OSIT?{g%‘%q‘{BéF%Tﬁg}d

connect or TG0EE GoanestordEq on the secondary rlmyaxtdeo tie ACIRg@iiecioh 8008 on

approxmat&de)g cbnEa RERERaPHch roximately 0.8 to 1.2
i nches in Ji 5 rIiyn a third Ogﬁg%gff%gn?pm? Wﬁf ggé‘PCF‘Fso% d rreferablit er boar d

. connect or al?ﬁ“t’%'@a@b’db%@alr@/mcﬁmem leogthd Thesetthge Bhgthe Nngator 1008 on 5
t he secondmwm@éar,ql;@){.cl?@no | onger than approximtely 1.9 inches and
preferably between approxinmately 0.2 to 1.6 inches in length. These trace

| engt hs val ues Faguse 1 Alilletrmt@s edirauit HBhgiumeG &0dotnpulrdr §Hira uhth]dAP(FIl!J Uahd ates a
circuit bqgdigi &%QQE&F’ aﬁr’rgut %Fﬁ@ th a PC bus and includi ng a
baseboar d connett or G SQ‘}het\MﬂlVé}HCfa@i’,YQﬁhetmmlqnyamhry and 10

secondﬁrySqugéarmacrcbacd)cﬁnﬂgwaﬂédsQB@wﬁlhqvl@u hs{‘sA: | §H116Q8S
This circuit board an 3§h%§’ﬁteor§§"q 2@ 5‘8}’1 i s onI y

and | u
one of many sfsetd ?él'gﬁ'm%’%fﬂ 28 E)?'NPFH‘F?‘Sé{wcﬁcse%mﬂﬂamwoﬁmwsyﬂaﬁdomay be

coupl ed. Mlchh(pﬂﬁ)aryhﬁd%mﬂbssmc}%&Haplbgg Lﬁ%dsegments 'C' and "D', on the:
copputer board 100 is defined by the PC? peci fication, Revision 2.2 and

may incl ude a %@P“ﬁ% thefCl Py ddentibediasciepmends “CCnddD?| cethe bagutahb@h conpl y
wi th the RODiSpawehivgatd a ho t. bridge 1102 and a
generjc PC devi ce b?o ?Sp@ag\é\az!OBQR%%%%\gﬁn‘imayf% "éjelag“’s‘%? dgg/103f

il usitsr at3"gothsa PGT davicest 1164 whishicomplyrvath tbePeIrpb@ymdno,Fcp{reviS%tzayﬁce a Smal |

" Conput er r,ol. be coupled to the PCl bus.

Accr:rgrdl n ‘ﬁf‘gé ﬁf&%élt rméltB géeﬁgo%da& §g§?'}°6'19 %gc‘f‘?ﬁ/@ﬁf‘aﬁrﬁ howR dn Figkted 145 this ignal pat h

bet ween PYovayted illustation ondgendldthdt devidesthsgy &Qmﬂsyadcmlg,g%n@g Jngugeba he
|ne y

maxi num hes | on& A "T"

i nter secﬁc Sﬁ’g R’? gééetcrren{ Efacc,é(’Sb%ﬁ‘”n"%{ﬁﬁmaY@COLIPéedsf@Ff@dffHdJuan this segment

_such t hat t heAta:cadmgltel@meﬁmb@dﬂn&ﬁﬂo‘f&&%%ﬂ&? tﬁ% H?:? 5! ith b gSt bri dge
no than proxi met e PRACHES

1102,a evi ¢
or ef & aoi'S 3m|dsﬁ3é¢fwa sﬁwwﬁm shpald o dfhﬁpfwm'few 2ngth 1o
gth from this point to either of the
host bridge 1102 and PCI device 1104 is no than approximately 1.2 inches, and preferably
) no longer than approximately 1 inch, and the total length to the baseboard connector is no
25  more than approximately 8.5 inches, and preferably no fonger than 7 inches.

It must be noted that the point at which the host bridge 1102 and PCI device 1104
couple to the PCI bus may be anywhere along segments “C” or “D”. That is, any of these
devices may be coupled, alone or in combination, to the PCI bus anywhere along the bus
without changing the character of the present invention. Additionally, PCI devices 1102

30 and 1104 need not couple at a “T” point 1106 as shown. In one embodiment, the host

bridge 1102 may be coupled to segment “C” while the PCI device 1104 may be coupled to
segment “D”,



It must be noted that the point at which the host bridge 110@@1}1@'@ 5
device 11040 oemvtpbe to the PCl bus may be anywhere al ong sg&g&gts '

or'D'. That is, any of these devices may be coupled, alon P4/44108
conbination, to_the PCl bus anywhere along the bus w thout changing the
charact er of thén piccaehndimen efthé mmventiuidintattomatiby/resiReF 1 BRI ﬁlgé‘e biQme0 and
1104 need W“ﬁ%‘éﬂit@l@iarﬁ(ﬂ;e-@a?% Qlj[dcll% aﬁ ﬁ&]own. In one e ogi nent, the
host bridge 1102 may be couplée toorsuéeg?f‘f’é { 16. dhe\fiyrqtign phide p@inuetgn ce 1104
may be coufassiprild08 isdgatamuatd Blectich orMVINE réPRrs AR F%I SO /44108
I n one enbﬁgjl-{ggwhe%heth%%_i nvenhj' an .an. attenuation resistor is placed
bet ween tbe " por nt 15EER A2 A Hag e ABRarding torime embodimedq G tBbe f unct i on
of the At t kngthtffoonthe naaiuation e8] 108 td e d r i.on fromthe
receivers on peripheral éear ds or_ PCl dev:é&ceggzmil %‘r{'eﬁhleﬁﬁgést‘-’“o‘i“f’@d 102 is
driving. ACEGT éﬁlﬁgyt BeeseArd GERfsrablY nodonger tharceppBodimely |2 iheiRs) The

‘att enuat i arace dsight fosm hkQSsidi&r 11D : ector 1 110 is no nore than
approxi mately 2.5 inches, andﬁgfg)?ZI?:E?@giﬂtoﬁlﬁgﬁ é'iﬁ?e}{%?r"’%ﬁ?ﬁff@i%i mately 2

i nches. THEPTXMAYY PdRien and rmierably nelongtrahanlapp@Riniaely Benchs - AQbRfind 106
shoul d be thend GngRs i gat el i nches nd preferably no | onger
t han %Bpr oxi mat el y %éﬁggﬂ]g?mﬁ%tf)@ ?ﬁ%"ag?'breélﬁtgr é‘rpgdﬁﬁyrﬁ?rlﬁsséhant%e

i nvent!l on ea43h & appravimately@q0 Ossisst or 1108 may be | ess than or 10 equal to

approxi mately g0Q ] ot her enmhodi nent, a pull-up resistor 1112 at
t he baseboard conﬁ%@b({&ﬁ%a VRESHPE LNt the basshedré cenmegtow bl l0age sour ce

1114. Themay b ptestnytdrcduplens & heltagel kburtdl 1 146 Ths Lah le%%@%rlo%gthrei%ﬁn-ﬁ.a?boar d

copnect or .l | d _be a maxi mum of approxi mate , and
pr ef er abl rfg'ﬁ%;?%)d:lggg?het%?é‘ﬁ’oi“dicﬂ'&‘ﬁcmﬁé LUt dronig be g maxémumbbappmenimaefy Lhe 15

i nvent i oripchehengprdferaplyn@sdrgtatharl L kni 8 | .to oxi mately 2K
Chs., 1 e 12 41 st Pat es an Sxerpla R R 1 AT

ri ser “card - 1498%! Up EEiston hHRys lepsenrequalite 2apB@dmaely 2e0hmspl ed to a
circuit boardFi@@612 JistdlsSin RRNGH - condary ri.ser card 1304 is
coupl ed to the primar ysri ser car d%%gﬁ@f%%%ogﬁoﬁﬁrp)?"%i’%’é?erﬁ%f#d?’%oz may be
coupl ed #Bd &Segatary riseardda0s mey bi coupiled thaaircuil BAeI 1308, Acgey di ng to this

confi gur gkbSdimeRAER shd and 1304 may .i ncl ude a socket 13 10
and 1312 onto whi ch Sg&%gér?’g ergg ca#éscr?x';fﬁl?égé“é‘ﬁgﬁi”é’a”fsﬁ”é?f%é@% ia

subst ant PAPRSY risaosard diiZahat b dobpled ta £atcket 1008 6h 43 QfeuiMakE dgge | Nvention
has pgensdessi n detail, it is to be clearly

b ,Ebﬁfﬁ', Lllustrated i ]
under st ood tﬁa‘f’ f%raﬁfsiblfrﬁfoé'h%féﬁ riSer cpd 1 39¢ apd [t ingndeamsbekotddpd e onl y
and i s mead 18302 beto which a peripheral card may be coupled in a position substantially
horizontal to the circuit board 1306.
- While the invention has been described and illustrated in detail, it is to be -cicarly
) understood that this is interded by way of illustration and example only and is not to be

| 25 taken by way of limitation, the spirit and scope of this invention being limited only by the
terms of the following claims. |

30



25 taken by way of limtation, the spirit and scope of this invention being
limted only by the terns of the followng clains. 30 -9 0O ﬂ%ﬂp@gogpgyhat
is clained is: 1. A device, conprising: a primary riser card substr
including an electrically connecting edge to couple to a bus and an
opposite top edge, the primary riser card rising approxi mately 0.25 inches
to 1.75 inches fromthe connecting edge to the top edge; a first socket
nmount edwirat ig cibirdedtis: Surface of the primary riser card substrate and
electrically coupled to the connecting edge, the first socket nounted
subst ant i Aabdvice] @ngrititgli nal | y across the first surface to pernmit coupling a
first peripheral Gard substantially perpendicular to the first surface to

t he pri agfiparyrigessardsabdratedndudingfanredactricaltyeotresting atige treauple tnabustad aho a
second SRACPiEECEP 8998 e PHinanEpsy cafddisino @apraximaiglydl 25dnghiee il 1.76 inehsa flpmdhet o t he
pri mar yeYEEna gdgedo dhedemefiogt i ng edge, the first interboard connector to

perm t gﬁnléploic{gg a .S E:ontdqr}/l ri sel, calrd subst%nt' | I ar al !Ce to the
s e i
wher ei ngg;hea(;g;%aect!risng Fédéel to godp enthp% an%' % l% S. %@Cé}oet dgﬁvi cné of

claim1 wherein the first socket is a 64-bit socket for a 66 MHz bus. 4.
The deva first ioerbobraicomribeioh@béited th haseedrgGlifaceal the atilatyeBgtdard@idwaeniciliye

el ect r i eabley tactbe préredry riger eard'e cornedtingheelgs, dlekfest intertiodre dortnectbite pkintitcdousing bace

i s no |seagraenytrisghcatd substagtedy parpllel tike prendredsepfard bad ahal lewshbeteéen thée

el ect r i ¥eAtricght gPnnestieg ergsapdiherion ¢rgeof the primamirisgr ce®hnect i ng edge and the
first s et nounted to the first surface is jn the range of 0.3 inches to
1.1 i nc%jjé? d%".'ceﬁﬁg'a'ﬂ‘e \viereig theqognegling %@EF%‘F‘WP’FH%E‘ PP Mz %t er boar d connect or
is cap AT miti | I , ¢ US.~ ores, 4N€ device of claim
1 wher Z:%?nl-rﬁ% ﬁ%\"éee!ozgtg!ﬂ tgﬁl&%gt eq@ﬁgﬁkﬁilggtsﬁgﬁ%tﬁ% 6e6c rr_tlZ Blz‘ﬁ'l y conductive
edge  andthé Bvideiof Sibim N8R B1ehIRRBIGRINENHPbdMednIRIBE i Icohnecth§ 8RS - 8-
The devinaenedockdt alotinidd WhES Bbtsutiie i€ heRhgdr@rh 1pAhdhebengt h between the

el ectrically conductive finger and the first interboard connector is in

t he r arfgéheflevite®f claighieghdrain the2ldchichiesth Iengthlewebavhedeaficaty ennedting eddeher
conpr i SAnddhe fistseekehmeaunjedtp Hrerfirst avrfhce ifis theasngeebglineties to 1t hiechesi mary ri ser
card, the secondary riser card positioned substantially parallel to the

pri maryP: FF%@%\HC@&F daimnigwharein thedijas intaseqajibentne s issapakle PLEnspiting sigeels iy edge
and toF§6 Pt t he primary riser card; and

7. The device of claim 1 wherein the efectrical path fength between the electrically conductive edge
and the first interboard connector is no longer than 1.5 inches.

8. The device of claim 1 wherein the electrical path length between the electrically conductive finger
and the first interboard connector is in the range of 0.8 inches to 1.2 inches.

9. The device of claim 1 further comprising:

a secondary riser card substrate coupled to the primary riser card, the secondary riser card positioned
substantially parallel to the primary riser card and at a level between the electrically connecting edge
and top edge of the primary riser card; and

a second socket mounted substantially longitudinally across a first surface of the secondary riser card
substrate and electrically coupled to the connecting edge of the primary riser card, the second socket
to permit coupling a second peripheral card substantially perpendicular to the first surface of the

- secondary riser card and at a level between the electrically connecting edge and top edge of the
primary riser card.

10. The device of claim 9 wherein the secondary riser card substrate is less than 1.75 inches across
the shortest dimension of the first surface.

11. The device of claim @ wherein the socket of the secondary riser card is a 64-bit socket for a 66
MHz bus. '

12. The device of claim 9 further comprising:

10



a second socket nounted substantially longitudinally across a first surface
of the secondary riser card substrate and electrically coupled to the
connecting edge of the primary riser card, the second socket to permt
coupling a second peripheral card substantially perpendicul ar q(ﬂ, tl"fbﬁ' f}}é@St
surface of the secondary riser card and at a | evel between tHhe &
electrically connecting edge and top edge of the primary riser card. 10.
The device of claim9 wherein the secondary riser card substrate is |ess
than 1. 43ebdhaliRsrogdrtl BsmectbiBecktan @abledoTRNSIOM QckdtBRd fo'thshirsiMbbasg 11
The devicomeotor @ltiad prinfiryviser €4ra td ditreaBkRhnd2t thb BEcoRE 6EIRERINMKE §xBRdFAiRr 1 S A
64-bi t saulsebstherto the@lctribbity conrsactirldgd bithel pitharg rigdr caddai m 9 furt her

conpri si ngl_ 10 HAY a second interboard connector electrically coupled to

t he sec 6ﬁd he slgwiea of gladn 1 dwhereinftier electricak nattberathl betwerribe elestricaly cdnduging segey
riser cﬁ? Etpa Tyé@ﬁrrqafﬁh‘l’Wd;ﬁh‘?:fb’ﬁfﬁ@-‘e&bm@rﬁéo@l%@hfél’ the erieery gperchi isiadmvargeofr i ser

card su é"fclhéﬂ §"%she el ectri cal |y connecti ng edge of the pr| mary riser
card. 13, T-EQ SVIreRin0% ‘%é’;}gm vgnerle 0L Iectr ngt h bet ween
the el eehiEal drind Sbhihy f&rst i il RS A g .s@eéat’? ST i st
inter boagngegm@@,gﬁégrm@@, pr| mary riser RPN n i

to 1.7 inches. 14. The deV| ce of claim12 wherein the eI ectrlcal pat h :
| engt h b&tTive devides clarcOWHereinttiey daaicdl paIOIBRRE b&ivedHtht BRCEEMP BSRAIMING e8&S card

and t heos the privayoiséreshraamditiecseseraisodit yn tHesecondary diséraidls hdiengdr #2ge.0f 0. 2

i nches ineheb. 6 i nches. 15. The device of claim9 wherein the electrical path
| ength betmeen the electrically conducting edge on the primary riser card
and t he'$dEBHASVISHE KBIM DR therisnisalnptty Iprgih b‘é‘e[?‘ﬂ‘ the elpgiricaliy epndugtiha Adg 9

i nches. rﬂ%e PRAY (eS8 B 1A WPORIF Ol PRiNg spenacaly seercpidds indhr Rngetidineh

bet ween®the %r] Betri cally conducting edge on the primary riser card and the
second ‘F’P(Aks%EorBerth SREQPPALMg." 1 ser card is in the range of 1 inch to 3.3

i nches. secondary riser Card conprising: a substrate

appr 0X|ﬂ&i!ﬁlr&t@aﬁﬁo*nrﬂﬁt@?@%Qlcﬂes7t51|79Q'f&ﬁ§s ihReig®i ght; an interboard connector
coupled to the one surface of the substrate; and a peripheral connector

| ongi t uah intetblogrdcoonEcad cdupled td the he swabaciahofubsinge;mast rat e and el ectrically
coupled to the interboard connector, the peri pheral connector to permt
coupl i nPedirheralonpRstar fﬂﬁ@lmlnat&eﬁoelple@t@lﬁsﬁr@tﬁuﬁmeloythpénmm and lekectrically ciledi r st
sur f acel® e‘Ftﬁ °§@(98’Pﬂfﬁ'i° the Resiphesg) cgnnesior topgeiseauplnga fijstppdpherateard of cl ai m
17 Wner%‘i apta ‘ﬂf’é?‘?“ﬂﬁﬁ'? e hefpsistiane of ke seepndyy fisesect or for a

18. The secondary riser card of claim 17 wherein the peripheral connector is a 64-bit connector for a
66 MHz bus.

19. The secondary riser card of claim 17 wherein the peripheral cohnector is a 32-bit connector for a
66 MHz Peripheral Component Interconnect bus.

20. The secondary riser card of claim 17 wherein the electrical path length between the interboard
connector and the peripheral connector is in the range of 0.2 inches to 1.6 inches.

21. A computer system comprising:

a circuit board;

a bus on the circuit board;

a first socket mounted on the circuit board and electrically coupled to the bus; and

a primary riser card of approximately 0.25 inches to 1.75 inches in height, the primary riser card
electrically coupled to the first socket on a first electrically connecting edge, the primary riser card
further card further including

a first interboard connector mounted to a second surface of the primary riser card and electrically

connecting edge, the first interboard connector to permit coupling a secondary riser card substantially
parallel to the primary riser card, and .
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66 MHz bus. 19. The secondary riser card of claim17 wherein the peripheral
connector is a 32-bit connector for a 66 MHz Peripheral Conponent -
I nterconnect bus. 20. The secondary riser card of claim17 wher ﬂnMﬁWeZﬁﬂs
~electrical path length between the interboard connector and the peripheral
connector is in the range of 0.2 inches to 1.6 inches. 21. A conputer
system conpri si ng: circuit board; bus on the circuit board; first

socket HREMNEJokEt dIdlically Gdbibd RARE sl rRbiETohlceld gl APLEHN] Sckdi® PUS:
and  pr p&Rintoliflif gk fifs@pdlpRéralB Ry KsERER) derbbndioulbite NSirdt Qurdacd of thB pitRary| N
hei ght, riédieanari mary riser card electrically coupled to the first socket on

a first electrically connecting edge, the primary riser card further card
f ur t her 22.ndk gehpidersy$temsf claint r1ieeaitdthe busie etéé MhafemipketaltGornmosatond sur f ace
of the prarepRPSctPiser card and el ectrically connecting edge, the first

i nterbo #gf connect or tooFer_m't coupl i ng a secondary riser card.

subst ang" e OTIFﬁ?ra?V?t‘é’g ga'f"h?é YBiereraihg Tirst angrseeiidgockelira B4-Rineriphers!  a
second SBRREPMMEEPPIELTIC et‘f:‘oupl ed to the first electrically connecting
edge, t . i i i )

UbSt anbiany R EAEh of QaiR% TP QR RGa Rpotbhide AL BREE B EHE, o
card. 22. The conputer systemof claim21l wherein the bus is a 66 Mz

Per i phezaThEospmite BYsterh bPciainrpaatierediife elddrical p&th GG bERNees Hehesaafigedmi m 21
wher ei nthelhes sinp gingerrtbarstioend sockets are 64-bit Peripheral Conponent

| nt erconnect sockets. 24. The conputer system of claim 21 further

conpr i sfhdhacorputersysters ef drimi24avheteinde ele@idicat path leagth delaeen theabstpridasigided t o
t he busthe 5t sopket isioHpRaepthad § écB#H of cl ai m 24 wherein the el ectrical path

| engt h en the host brid nd . the bus is no | onger th 1 inch., 26.
The conﬁﬁgﬁcyﬁfgjfgﬁgf%m%ﬁﬂ%? b rophBerspdenarEisesn it e sgHt Bt ween
t he hos rlage an he irst sockKet is no longer than 8 inches. 27. The
conput egg, $NSEPuR: sftéh B chdim W Qlrfied ddnfphi&ing! ectrical path length between the
first socket and the second socket is no |longer than 1.4 inches. 28. The
conput es sexysdeeyrisef cdl sibstadtlall; paral fo thO Pl 4r Hk card a5 SRS chuipiaiio ar d
subst arfirstantérpogud caineetbr dnathé primgpy risareyrd 2hé @icludiag d trivd doedettd tobiigtadol ayseeandpl ed

t o t he pefiphesal candtsebdiardiety rearendictlan to the sebrmdany irismroprd; theercandarg risevdaidnisingdi ng
a t hi r erewxiaately @2@'@9@5@{555 #ckas@abaye the circuit board.

29. A device comprising:

means for coupling a first riser card to a circuit board and provide a first connector to couple a first
. peripheral card; and

means for coupling a second riser card to the first riser card and provide a second connector to
~ couple a second peripheral card.

30. The device of claim 29 wherein the primary riser card and secondary riser card are between 0.25
inches and 1.75 inches high.

31. The device of claim 29 wherein the primary riser card and secondary riser card aré between 0.50
inches to 1 inch high.

32. The device of claim 29 wherein the first connector on the primary riser card is a 64-bit PCI bus
connector. :

- 33. The device of claim 32 wherein the second connector on the secondary riser card is a 64-bit
Peripheral Component Interconnect bus connector.

- 34. The device of claim 32 wherein the second connector on the secondary riser card is a 32-bit
Peripheral Component Interconnect bus connector.

35. The device of claim 1, wherein the surface area of the first surface of the primary riser card
permits mounting just one such socket on the first surface of the primary riser card.
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peri pheral card substantially perpendicular to the secondary riser card,
the secondary riser card rising approximately 0.25 inches to 1.75 inches
above the circuit board. 29. A device conprising: means for §QuMAh@e5
first riser card to a circuit board and provide a first connector to couple
a first peripheral card; and neans for coupling a second riser card to the
first riser card and provide a second connector to couple a second

per i phegglThe dkfce ot Yiaind NEuHRYH HE tHRfn&lsPr PrripRedh BF & dhevihie ah "that&d Card
and secpsHbREsl dar®H the Alsbsbee & Q‘r’ié’\ﬁgd’hs s%%carg nches dge\ﬁ Ny .,{{%ﬁ; re 'Q?ﬁ
The device of claim?29 wherein the primary riser card and secondary rlser

card are between 0.50 inches to 1 inch high. 32. The device of claim?29
wherein the first connector on the primary riser card is a 64-bit PC bus
connector. 1 33. The device of claim 32 wherein the second connector on the
secondary riser card is a 64-bit Peripheral Conponent |nterconnect bus
connector. 34. The device of claim 32 wherein the second connector on the
secondary riser card is a 32-bit Peripheral Conponent |nterconnect bus
connector. 35. The device of claim1, wherein the surface area of the first
surface of the primary riser card permts nounting just one such socket on
the first surface of the primary riser card. 12 10 MAY 2005 36. The device
of claim1, wherein the thickness of peripheral cards prevents coupling
nore than one peripheral card on the first surface of the primary riser
card. 13
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