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the field of conputer systenms. Modre particularly, this invention pertains
to the field of renoving and installing a bus agent while a conputer
systemis receiving power. Background of the Invention 10 Server Conputer
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unavail able for a _period of 20 time. This period of unavailability is
undesi r alSVEem BJeEaiVig POWarn many cases interfere with critical network

services. 21 feb 2005
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Background of the Invention

Server computer systems have a need to be nearly constantly functional. It is

important for server systems to be operational for as great a percentage of time as possible.
When a subsystem of a server computer system fails, the server typically must be powered
down and a technician must remove the failing subsystem and instali a functional

15  subsystem. The types of subsystems that may require such maintenance may include
processors, peripheral components, memory devices, memory controllers, and other
subsystem types. The removal and installation of subsystems may occur whenever a
failure is detected, or the maintenance may occur on a regular schedule. In any event, the
need to power down the server results in the server becoming unavailable for a period of

20  time. This period of unavailability is undesirable, as it will in many cases interfere with

critical network services.



'wO 02/ 17088 Brief Description of the Drawi ngs pct/us01/24149 The 4 dvéaBi py
w Il be understood nore fully fromthe detail ed description given below
and fromwbe:aegenpanyi ng drawi ngs of enbodi ments of the i \fi;&to i ch,
however, should not be taken to limt the invention to thep%spec?’?%}égm
enbodi nents described, but are for explanation and understandi ng only.

Fi gure 1 i.&8risf Besseiptidn aftteBrofvilene enbodi ment of a bus agent including a
bi - directional bus port, a synchronization circuit, a presence detect
circuit, and a_core logic circuit. Figure 2 is block diagram of one

embodi ment of dNe HHEHHGwilbsuadarstees metk figlysront Qe it dadrgyist giveand a

repl aceablb%loSUbﬁycc‘?teg}F Figure .3 és a bl ock di agram of an additi onal

embodi ment - of ¢S é?cog'gPéTYé?ﬁ PHERLRf SHpodinenit @ftheimeptecwhighd a

r epl aceabl i ' fl ow di.agram.of one enbqdi nent of a
met hod forh%‘ryi‘yrfbg’\sﬁﬁ ﬁ%’ggb t gr%etgl%%g%g }tzh aiﬂ‘srengaré%ttﬁlg%mlgf §E?B‘écﬁ*§e?t§8%5"?"i’%w di agram
of _one sentodireBiexstnaAonBid\dedsAndigstal 11ng a replaceabl e bus agent. 2 1
FEB 2005 WO 02//17088 PCT/ us01/ 25149 Detail ed Description An exanpl e
embodi ment of Bigownipiatkélock Yabem difvat chbalinee sf abiepprali@iagent that can
be rermveﬂ, or installed wthout powering down the systemincludes a fixed
bus 5 ageAVecHARR! PHEPIE BIsxrcbEization dircaigarnreseMsalcfer taguib wad agemtognd t he

r epl aceablcf?cup(us agent are

Figure 2 is block diagram of one embodiment of a computer system including a
10 fixed subsystem anda replaceable subsystem.
Figure 3 is a block diagram of an additional embodiment of a computer system
including a fixed subsystem and a replaceable subsystem.
Figure 4 is a flow diagram of one embodiment of a method for removing a

replaceable bus agent.

15 Figure 5 is a flow diagram of one embodiment of a method for installing a

replaceable bus agent.



“electrically coupled together by a presence detect signal, a g 1 FEB 2005
synchroni zati on signal, and a data bus. The term "fixed bus agént" as used
herein i gyggaiss 0 1 nclude any bus agent that continues ﬁfhﬁﬁﬁsgﬁg power
during a rennva? or installation of a replaceable bus agent. For a renoval
of the replaceable bus agent, a deassertion of the presence detect 10
signal indicates to the fixed bus agent that the renovabl e bus agent has
been di sconnected and is no | ongeDetaice@ekdériygtiodny coupled to the fixed bus
agent. The fixed bus agent then tri- states its outputs and al so prevents

potential ly i naaleksmplatabddi@entdeh Bensiedrisysedn®that eIl aGQRdvablab&ii LTy of the
fi xed bus agent. The potentially invalid data occurs as a result of the

noi se  on thaEantRtr8mbMS of NalalEBYith @B ieriil A5 BE sfkeh RRNE&td B4 8l t he
repl aceabl e bus agent. 15 For an installation of”the replaceabl e bus agent,

an assert b ffd th@ﬁgg&ggﬁg%ga%ﬁa o6k fixsd mag%;p ng &ﬁ}@%ac%aghé e ?%eﬁrq bus

agent that the rep e agent 1s el rirca nec o the
fixed bus se to the sertign of the presence detect

i gnal . eRanpty b FRRANG D ke EE Find i Pecit-Rat Sy
initializatipn ocesses. . Wien each pus agent is.ready to communicate to
the ot herg‘g?gg‘%ﬁ g ety ?@‘é%bl&?‘éefﬁg@ﬁ’ﬁﬂﬁﬁ ip %@%twﬁ £ dn s 8 113G et

signal to each other over the synchronization signal that each is ready to
begi n confAMMEEL BFREINY YW Hurigpst Bmpyal or inplallftioneda pptecerllerhus agept-be ready to
begi n comuni cation earlier than the replaceabl e bus agent as the

repl aceabl e bi®r agemyval efdhe mplacaable bgnigzet, & Hesprieser e pdetwee detsitgnal
)assertion until the repl aceabl e bus agent's power has stabilized. 21 feb
05 wol0 02igriaDB8icptes foubd fi2H 149 agengthatehciesonatid bolegerdhagiean disahnectddus agent
100. The bus agent 100 may be a processor, pcripheral device, nenory

cont r ol | eand igmentenyer dRviricslly cdlpled faakc xeABUE Sdent. SIHRIKEd B gy Rehen he bus agent
100 includes a bi-directional port |I 10 Coupled to a bi-

states its outputs and also prevents potentially invalid data from being delivered to the core

circuitry of the fixed bus agent. The potentially invalid data occurs as a result of the noise
on the data bus that may result from the disconnection of the replaceable bus agent.

For an installation of the replaccable bus agent, an assertion of the presence detect
signal indicates to the fixed bus agent that the replaceable bus agent is electrically
connected to the fixed bus agent. In response to the assertion of the presence detect signal,
the fixed bus agent and the replaceable bus agent begin initialization processes. When
each bus agent is ready to communicate to the other agent, the fixed bus agent and the
20  replaceable bus agent signal to each other over the synchronization signal that each is

ready to begin communication over the data bus. The fixed bus agent may be ready to
begin communication earlier than the replaceable bus agent as the replaceable bus agent
can not recognize the presence detect signal assertion until the replaceable bus agent’s

power has stabilized.



‘directional bus 170, The bi-directional bus 170 may be a si nmul ta&g?u:FEB 2005
bi -directional bus 5 where two bus agents can send data across t bus

si mul t anewyshi70s8X her inplenmentations are possible usingpgtigs; sypes of
busses. The bus agent 100 further includes a synchronization circuit 120
coupled to a synch signal 1SO and also includes an initialization circuit

130 coupl ed t o Figupr EBertleckdedord ofd @8 akent PUESERbLs AR20: 10Dh8ayee agent
additionally includes a core logic Grcuit 140. 10 “The bus agent 100 may be

| pl ement efodesson) phiiptReh] RMAcABBRbr RIS, Hh&ft) Y8Sc:, AN Mhik& the conputer
systemis in operpatli*%n) orca repVgceabl e bus agenrfef | tr%\ﬂ%daéé agent 100

s 1l emagbSledty . kSt B 189 Fftuged %ﬁﬁ%@tﬁﬁeﬁﬁiﬁ%}ﬁ% 3 ppot asserted

the bi-directional por tri-state , no data fromthe

bi -directi i.s .forwanded. 30 the core |ogic.140.. Further, the
cynchr oni St risnRat Al eyl BibR BRE Mm% S el Pt Rt B o | ogi cal
vol t age. I%\ér%l igdi cating a gﬁasserted st_zrarbg. | f the bus agent 100 is a
fi xed gus Ya O PR C%}i;g qla aqressdte be g perudy. Qiepiprianentaigicat i ng

gen
that a re Iaceabtl)l e _bus agent is now coupled to the fixed bus agent, then
the initi ISP OHSRE PREAYPeE 8P YSESi ns a re-initialization process. After a
predeterm ned reset period, the synchronization circuit 120 attenpts to
comuni cate wi th¢ '%Uﬁégwé;bpfh@éh‘tfliec’_\kxésamCh@ahﬁﬁtiwil}gujt I 2thepulgdtia skBEh t owar ds
a logical voltage level indicating an asserted state. | f the bus agent
100 is i npbeaiddl ad dw® iacledep haodtidbizationkirsuiatfndopplehen: pbenceRiersent 190 is
asserted an initialization process begins. After power has stabilized at

ythe repl dgehtrech) $oageitbugagnt aldiwhinginatddshi dofcabgig akéuanaper i od, the
synchroni zation circuit 2 1 FEB 2005

10 The bus agent 100 may be implemented as a fixed bus agent (always receives
power while the computer system is in operation) or a replaceable bus agent. If the bus
agent 100 is implemented as a fixed bﬁs agent, then when Present 190 is not asserted the
bi-directional port 110 tri-states its outputs. Also, no data from the bi-directional port 110
is forwarded to the core logic 140. Further, the synchronization circuit 120 pulls the synch

15  signal 180 towards a logical voltage level indicating a deasserted state.

Ifthe pus agent 100 is a fixed bus agent and the present signal 190 becomes
asserted, indicating that a replaceable bus agent is now coupled to the fixed bus agent, then
the initialization circuit 130 begins a re-initialization process. After a predetermined reset
period, the synchronization circuit 120 attempts to communicate with the replaceable bus

20 agent by pulling Synch 180 towards a logical voltage level indicating an asserted state.
If the bus agent 100 is implemented as a replaceable bus agent, then when Present

190 is asserted an initialization process begins. After power has stabilized at the

replaceable bus agent and following an initialization period, the synchronization circuit



‘W 02/ 17088 us01/25149 J[20 attenpts to conmnicate with a fixed bpsg:@%%
by pulling, Synch 180 towards a |ogical voltage |evel indicati n% an

asserted \$Habgusnl y when both the fixed bus agent and t /kgnql acgabl e bus
agent are pulling Synch 180 towards an asserted state w | e gynch 180
becone asserted and cacti bus agent then understands that the other bus

agent is riadyehpts ® aghumiGRWHY E@Hibﬂgageﬁt\/t%fpulllﬂ%,@hétﬂ{j&fﬂ%&ir@%@' bus 170.
Figure 2 is a block diagramof a conputer system’including a fixed

ubsySt emigA vatde f R ARREH B BMASKAL 12 20en KNEA SALAGRARLE DSy ot o

220 is installed into the conputer system© Ssing pins

222, 224, i I t 04, 206, and 20S.- Typi cal

i mpl ement e&lt?ﬁizrgﬂlgégﬁgg bla%%e]&%tég%%ﬁrg?&" ﬁhs ?%ﬁtawas“(%ﬂ%ﬁ%?s&rgﬁ(ﬂm ”1% ti‘i@ﬁf)’? e, Figure
2 shows o i.ngl in.and sock for,it hus 203. However, one

enbodi ms\ntrl hgrg%olﬁlﬁg%ﬁ %d%ang eﬁ%’ﬁ\hﬁl Sﬁ%e“gé‘e‘bf"?f?'séar?as &6%‘8%?@3?%3%%‘52%? Ot her

i npl emgnt gtli)cqrps are po§si bl e w tg_ ot her ampunts of pins and sockets. Still
other i mpl SFEhCAITBNSIng avepthe bi-fireetiged! Bes Woher techni ques or devices for
connecting the_variqus = signals and busses shown in Figure 2. 15 The fi xed
subsyst em 200 TigEddeablack g‘%’élm@tﬁéc%m@ﬁ?f systarg incddfriceafined selispsterhd@0 203, a
synchroni zati on signal (Synch) 205, and a presence detect signal (Present)
207. Ti | e2Biasrerlagrable spbsgsteray2(h el heiralicgnble subsysecrb 20 iadretd ledimgcthe bed above in
connection with Figure 1, The bus 203 is coupled to the socket 204, Synch
205 i s cotpshmtr systanhef Spwk 8ty p6singpids 202 250026, 200 23 Sinpcuitead 00 t he socket
208. Present 207 is tied to a logically |Iow voltage 20 | evel (perhaps OV)
ythrough a2Qdup0s, del208: IMypicsiti@pleRidfXatichs heay iilderAOWPIng 85 Shlits. 399 My have a
val ue of approxi mately 50kOhns, although other inplenentations are-

possi [ e exdfipROFiglBeshb®SbiRly RARLl PRI A8 SockIl¥Br PHhd 70dOMIWEESI shkOr 209 ensures
t hat Present 207 rernains
embodiment may include as many as 64 pins and sockets for bus 203. Other
implementations are possible with other amounts of pins .and sockets. Still other
implementations are possible using other techniques or devices for connecting the various
signals and busses shown in Figure 2.
I5 The fixed subsystem 200 includes a fixed bus agent 210 coupled to the bus 203, a
synchronization signal (Synch) 203, and a presence detect signal (Present) 207. The bus
agent 210 may be similar to the bus agent described above in connection with Figure 1.
The bus 203 is coupled to the socket 204, Synch 205 is coupled to the socket 206, and
Present 207 is coupled to the socket 208. Present 207 is tied to a logically low voltage
20 level (perhaps 0V) through a pull-down resistor 209. The pull-down resistor 209 may
have a value of approximately 50kOhms, aithough other implemf:-ntations are possible

using other resistance values. The pull-down resistor 209 ensures that Present 207 remains

_deasserted while the replaceable subsystem 220 is not instatled. When Present 207 is not



‘dcasserted while- the replaceabl e subsystem 220 is not install ed, Wen

Present 207 is not wo 02/17088 pct/us0l/25149 asserted, the f%réep 2005

agent 2 Motriizegates its outputs and does not forward anyc-gak ;};‘_@4‘; e
core logic of the bus agent 21.0. Also, when Present 207 is not asserted,

the fixed bus agent 210 pulls Synch 205 towards a dcasserted state. The
fixed subsyrtrettDobxe o agane? Wdesstaesptslobtpu and8bes nor foRdd idyakatty @& t he
socket 5 202 to a logically high voltage I evel. The logically high voltage

| evel may does logippf tiibomsgehy210. AN4o, ahétught T7HefotiSRh@IBRIAL QRS ar e
possi bl e using other voltage levels. The pull-up resistor 201 may have a

resi st ancegural2U@ poifis Syppi 20d towh@l ¥ dessB®state. @l t hough ot her resi stance
val ues are possible. The repl aceabl e subsystem 220 i ncl udes a repl aceabl e

bus agent 230 ga&pkedsub®s@dm 2b0 aRHSncARSs a &!?M@%?EBP%L@%H&I@T I%Egrﬂ: {zt (Synch)

225, and a presence detect signal (Present e repl aceabl'e bus agent
230 may beosidH bakaliPhibheolibscagen | QYR i o gennection with
Figure |I. The bug 2 3"|°s coﬁpicgﬂ' tge @ggg‘g'ﬁggﬁ%%ﬁcﬁ%ﬁaﬁé is coupled to
the pin 226,..aRd: [ |..227.is coupled tq the pin 228 Present 227
is tied tos)pam}‘ F’ogel}(r:g??{/hthlhg%g\r}g}?e{ gﬁ‘t)alerf‘%“\;aélon?ﬁr&pﬁ%fg’écﬁf}gO[ﬂFﬁrSE%J‘&ﬁea pul | - down
resi stor e |1 -down, 15 resistor. 229 nay have a val ue of

appr oxi mafe é?‘ff E&E'@E‘ﬁ%ies‘é f%%J@Welﬁ‘f’ﬁ%FeSiSWBT“e‘ﬁ'é%toﬁPP%%ma‘éb’ezk%%’éd bl e using
ot her resi ta@ce val yes. The pull-clown resistor 229 ensures that Present
227 remai ALCYPLLBET ERYantA v et aRePesaibleaceabl e subsystem 220 is not
installed. Wien Present 227 is not asserted, the replaceable bus agent 220
tri-states its/huepatesble ppbsystenypethinciplessaeplazgiile bss agott 2a@ sempteddg a t he

“repl aceabl e bus agent 230 pulls Synch 225 towards a 20 deasserted state.

10 bus 223, a synchronization signal (Synch) 225, and a presence detect signal (Present) 227.

The replaceable bus agent 230 may be similar to the bus agent described above in
connection with Figure 1. The bus 223 is coupled to the pin 224, Synch 225 is coupled to
the pin 226, and Present signal 227 is coupled to the pin 228. Present 227 is tied to a
logically low voltage level (perhaps 0V) through a pull-down resistor 229. The pull-down
15 resistor 229 may have a value of approximately S0kOhms, although other implementations
are possible using other resistance values. The pull-down resistor 229 ensures that Present
227 remains deasserted while the replaceable subsystem 220 is not installed. When
Present 227 is not asserted, the repl'aceable bus agent 220 tri-states its outputs. Also, when
Present 227 is not asserted, the replaceable bus agent 230 pulls Synch 225 towards a
20 deasserted state,
When the replaceable subsystem 220 is installed, the present signals 207 and 227
are coupled together and are pulled up towards the logically high voltage level through the

pull-up resistor 201. Because the pull-up resistor 201 is much smaller in value than the



‘When the replaceabl e subsystem 220 is installed, the. present si.gnﬁxl éO?
and 227 are coupled together and are pulled up towards the Iogil a IEE iﬁ]ﬁﬁ
vol t age | ough the pull-up resistor 201. Because ,L- p
resistor V%?bir}sf)g{éruch smal ler in value than the 21 feb 200#1&5&3,2711‘%88
Pct/us01/ 25149 pul | -down resistors 209 and 229, the pull-up resistor 201 is

abl e to pyull-dols rdiesieDho #dR e pdiQh o281 id 14D paf BRI Eeh $eale. Thi's
assertion of the present signals 207 ‘and 227 w || ause the fixed bus

agent 210 gngd 1 b 2RLAGEANR D AART A1 FQ:RGhAs 38 L) Qi 2ati on

process, although the f1xe us agent nay gin i'ts process earlier than

the repla ent d to.the fact that t repl aceabl e, .agent cannot

r espond t%gl'gsgl&gesfg%?g ror e%t;bei PP ré%ttehﬁ{edaﬁ?%leubﬁf ?%BHE%%P e?%{ga%‘c"glﬁ’flﬁq‘%d at the
repl aceabl e and, t he repl aceabl e agent has heen reset. After a period
of "t brre 81 E T fHng B G S P BERProse eat ethen e aeasetipent - 10
pul I's Ehe sc\{ln h sil%(r}al s, 205 and 225 towards and asserted state. Al so, after
a peridd 8§ g4eHR tedpgthar Hig rentage Rticgpnoprespnd s ait assertron ¢ffgesedp| aceabl e
bus agent 230 pulls the synch 10 signals 225 and 205 towards an asserted
state. Thé?fytdaowurdiaagabitized pothg Frplacerble agensaad bapirtacerble aggeihes b are
configured in a way such that only when both the fixed bus agent 210 and

t he repl atétbidichuperingeftime3olomirg thehdsértion ofRuescats20f Hbe Gl egbnst at e wi | |
the synch signals 205 and 225 actually becone asserted. If either of the
bus agent 310210is rdyn@3@znals @0pend 226 govwdnds sy asshartsd synal Als@ feangkrid@bf t owar ds a
deasserted state, then the synch 15 signals 205 and 225 will remain

) deasser t etine fdllowidgithe BBAAEK of Prbrent 2N2hsepRbeable®aahgn2D pulitic 3@ihar e
asserted the fixed bus agent 210 and the repl aceabl e bus agent 230 each

knows10 t hadnalshies @hd1265 BWErda g Aserted slaR@2 e FiQedKiBiaBerf QB tRAL | ON over the
bus 203 and 223. The bus 203 and 223 may be a sinultaneous hi-directional

BIU?‘]S '224%%%9919 YhEEeeRY 0GR Qhafili8HnS vy shitehR dlIyAdtenb3thihfitdbul han the

agent 210 and the replaceable bus agent 230 are pulling towards the asserted state will the
synch signals 205 and 225 actually become asserted. If either of the bus agents 210 and
230 are pulling the synch signals 205 and 225 towards a deasserted state, then the synch
15  signals 205 and 225 will remain deasserted. In this manner, when the synch signals 205
and 225 are asserted the fixed bus agent 210 and the replaceable bus agent 230 each knows
that the other bus agent is ready to begin communication over the bus 203 and 223. The
bus 203 and 223 may be a simultaneous bi-directional bus. ,
In the computer system of Figure 2, the pin 222 is shorter than the pins 224, 226,
'20 and 228. This ensures that the pins 224, 226, and 228 are engaged with sockets 204, 206,
and 208 before the present signals 207 and 227 become asserted. This configuration is
beneficial as it ensures that the bus 203/223, and the synch signals 205 and 225 are

electrically coupled before the bus agents 210 and 230 receive an indication by way of the



20 and 228. This ensures that the pins 224, 226, and 228 are engazgﬁd mh .
sockets 204, 206, and 208 before the present signals 207 and 227 eé:' 2303

asserted. whhj2g7@enfiguration is beneficial as it ensures P??I?ﬂ%ﬂbh'q us
203/ 223, and the synch signals 205 and 225 are electrical 'y coupl 2d before

t he bus agents 210 and 230 receive an indication by way of the | WO

02/ 17083 REALISEHAREDA Andr e thestignBhife RA%gan 9382 tohlled il HRR] aceabl e
bus agent 230 is connected to the fixed “bus agent 21.0, Simlarly, when

the r epl admabcat SLOUGHAY, hihel @TRYOear NGHlBN 222l oed B il bESL 4RI N tO T 0Se
nal nd 22

contact with its socket and the present si s 207 a econe

deasser t edirstyfl @18 RAERUARGE 303 At AZRAULLNSPYOEN Sgnal s 205 and 225

beconme disconnected. This configurati e agent tine to

(O | : j the. b 03 f bej t f dt
Phe core Iare st orhe PP 03 EnE a8 o8 fonchiatgnb ATl t5EGR% G agr am of

a conpytery; L ifacl udi.ng a fixed subsystem 300 and a replaceabl e
subsystem ff%‘% C%Elﬂe_ @dﬁ%"d‘ﬁé%a%‘;}‘sﬁ'@w H]F%f—)‘?%@'}sé‘g?tit@“’é? pisveEr ingliddae 10
respects to t tl1e slytﬁt Em %f Figure 2, discussed above. The repl aceabl e
subsyst em” 3G BLTPARYSAP Fgmhsng teRtciesdip thespredgeie efthe fixed busregers by
pressi ng ﬁgﬂs 322, 324, 326, and 328 into sockets 302, 304, 306, and 308. T
cal inple tations may include nore pins and sockets. For exanple, Figure
3 shows only a_ single Ei n and socket for a bus 303/323. However, one
enbodi ment mayfiguie Pugieblgek dingiym afa exmpikten syseemdins idlog tadixe d sulsyser308F 323. 15
O her inplenmentations are possible with other amounts of pins and sockets.
3yStill ot hand a repldeabte wutaysion 32 r Bhepompati sgsterf iofi Bigotel Bk singii i go@s or devi ces
for connecting the various signals and busses shown in Figure 3.
10 respects to the system of Figure 2, discussed above. The replaceable subsystem 320 is
installed into the computer system of Figure 3 by pressing pins 322, 324, 326, and 328 into
sockets 302, 304, 306, and 308. Typical implementations may include more pins and
sockets. For example, Figure 3 shows only a single pin and socket for a bus 303/323.
However, one embodiment may include as many as 64 pins and sockets for bus 303/323.
15 Other implementations are possible with other amounts of pins and sockets. Still other
implementations are possible using other techniques or devices for connecting the various
signals and busses shown in Figure 3.
The fixed subsystem 300 includes a fixed bus agent 310 coupled to the bus 303, a
synchronization signal (Synch) 305, and a presence detect signal (Present) 307. The bus
20 agent 310 may be similar to the bus agent described above in connection with Figure 1.
The bus 303 is coupled to the socket 304, Synch 305 is coupled to the socket 306, and

Present 307 is coupled to the socket 308. Present 307 is tied to 2 logicaily low voltage

level (perhaps 0V) through a pull-down resistor 309. The pull-down resistor 309 may



"The fixed subsystem 300 includes a fixed bus agent 310 coupled to the bus

303, a synchronization signal (Synch) 305, and a presence detecp FiW'zaga

(Present éué‘&?;m{?e bus 20 agent 310 nay be simlar to the bus agent

descri bed above 1n connection with Figure 1. The bus 303 *T%T’H%Ubrb*d to the

socket 304, Synch 305 is coupled to the socket 306, and Present 307 is

coupl ed t qathey Q I I 0qi .L.ow vol t age
HRIFappraBeratelf KXBAMs IMouaR O{h'epﬁinrptltgrbeg‘;calt@%eﬁ%h+s¥1b!?

| evel (perhaps OV) through a pull-down Fesisto own resistor

300 1oy VA2l Q88 el Tl UL B4R MRUR o AL O ARBL P TRl

I
50kChrns, al though ot her 1 nple atrons are p8055|

resi stanc | 2 1he | 1 -do resistor 309 en s that Present 307

r emai ns eeségesr%eé&?" & %ﬁir%)piacf ?lb(éje %Il\%f?is%?@e% RS Uﬁ?@%ﬁé&ﬁ%‘:??t%%t“ Pst al | ed-
When Present 30@ ks cpgt asg?élt ed, the fixed bus agent 310 tri-states its
out puts aRdcHSeteiEed P agaT 4 LA RyStHsy it qeputsiad dosgpbforyryi anpdats dheyus agent
310. so, en Present 307 is not asserted, the fixed bus agent 310 pulls
Synch 30596 R8HRS the bys a8t # 1 & 15, athen Presrat 3G7is otonsgod thandP@8®Ual so i ncl udes
a pull-up resistor 301 that ties the socket 302 to a logically high

vol t age | #8fal310nls Bygh 8% topvarisgideassirted gletel evel may be approxi mately 1.3V,
al t hough ot her inplenentations are possi ble using other voltage 10 | evels.
The pul | -up r eBiedixed s:@O¢stammyOtasoancludes 8 pslf-ap eiswabdiethaf tiea phprsoxiierat el y
2kOhns, al t hough ot her resistance val ues are possible. The repl aceabl e
subsyst emd(B20 ailopidalld 8igh aohappllaek athe togaHy RigRRbIZ3Rve0HPI D to a bus 323, a
synchroni zati on signal (Synch) 325, and a presence detect signal (Present)

327.  TheppepineadhBe, Mupudgeit: it RreRMtide 2% J5:RE ulify S0e Rigeagent
" descri bed above in 15 connection with Figure 1. The bus 323 is coupled to

the pion 3édbls. %%ﬁ]ll%g gesiis?’orc?yg Y Ria§ HayeQ redidificP bﬂueggfgf)prﬁggnﬁ?{lg SEMm327 1S

coupled to the pin Present" 327 is tied to a [oglica

although other resistance values are possible.

The replaceable subsystem 320 includes a replaceable bus agent 330 coupled to a

bus 323, a synchronization signal (Synch) 325, and a presence detect signal (Present) 327. °
The replaceable bus agent 330 may be similar to the bus agent described above in

15  connection with Figure 1. The bus 323 is coupled to the pin 324, Synch 325 is coupled to
the pin 326, and Present 327 is coupled to the pin 328. Present 327 istied to a logically
low voltage level (perhaps 0V) through a pull-down resistor 329. The pull-down resistor
329 may have a value of approximately 50kOhms, although other implementations are
possible using other resistance values. The pull-down resistor 329 ensures that Present

20 327 remains deasserted while the replaceabie subsystem 320 is not installed. When
Present 327 is not asserted, the replaceable bus agent 320 tri-states its outputs. Also, when
Present 327 is not asserted, the replaceable bus agent 330 pulls Synch 325 towards a

deasserted state.



'l ow voltage | evel (perhaps OV) through a pull-down resistor 329. I?e
pul | -down resistor 329 may have a val ue of approxi mately 50kChns; é!ﬁﬁ%hé&

ot her i mpl@m®epipad i ons are possi bl e using other resistancgcyggH%§19The
pul | -down resistor 329 ensures that Present 20 327 renains qeassared while

t he repl aceabl e subsystem 320 is not installed. Wen Present 327 is not

asserted, the Wiphdzasih@ablysuageat 3820 idshlled HRUASedt kBnQYE PR 324 SO, when
Present 327 is not asserted, the replaceabl e bus agent 330 pulls Synch 325

towards aarede@sieeiol@Bershdh@ pul ﬂ%ﬂa*arﬁ@&? ﬁ%%ﬁlg@gﬁ&glﬁjgé?ev%ﬁ@ts%ﬁ d 327

repl aceabl e subsystem 320 is installed, nt si‘gna

are coupl - rds the |ogically hjgh voltage
| evel tErgﬂbhﬁgﬁgnﬁ%%FE@ﬁ%ﬁgé@ﬁg&g&“ﬁ%ﬁ@gﬁgéﬁﬂ§%Sﬁﬁgﬂﬁﬁrﬁyﬁ a?ggistor 381
is much spgl. i I h he ul | -down  resistqors 309 an , the
pul | -up r Igg! !é(ﬁ%nr }clgigt\égsballég a%'%g%bdhe %”H%pﬁ?sésgoé 1204918 r‘f:‘ﬂt’ g’eﬁaf"“téﬁ’ﬂg%%?t 0 an

asserted o Ihis sertigon of the present signals 307 and 327 causes
The. " 11 xei a0 SHLHEeR 50k PS4 o B e 5 S A G390 R - an

bus agen
initializati.on process.  After a period of time follow ng the assertion of
the pres eﬁ‘[edg’l”ﬁ%ﬁm g@ﬂ“dtﬂwe“’?l?%éﬁlc@ﬁ%agﬁ@fé%f’ to bpgg a@umpgh:{agen BPFSh signal s
305 and 325 towards_an asserted state. Al so, after a period of tine

fol | owi ng*¥H& PgERt ek tipmichpwingdhqmssartion ofshegmesent3nznal 107ethe Spttipsabine bus
agent 330 pulls 10 the synch signals 325 and 305 towards an asserted

state. THdOpuls the swish sizagle i85 mm32b dgyyandspulabseried Syechisd2Mitet opaivdasser t ed
state at a later tine than the fixed agent due to the fact that the

) r epl acealsine fatiewing camdrtisresttianstedeot KgnabiRIpht iphcabldbesemt 3820int i | the
power at the repl aceabl e agent has stabilized. The fixed bus agent 310 and

the riépl aleegbiiesigiat 323QRAB0BB0ark Gn 6AREIIGMHE OTHS WoIhcbA a3l Hapiagl ot h the
fi xed bus agent 3 10 and the 15 repl aceabl e bus agent 3 aré pulling

t ds the t il ch 8 tual |
owar ds phRinaSsahtee t§£zﬁ£s§cr¥¥]g s{aheteéagfééf@m tﬁdn@tg%{g;%egﬁdgég g%@%tﬁ@écfc ual l'y

becone asserted. If either o us agents are pulling the

that the replaceable agent cannot respond to an assertion of Present 327 until the power at
the replaceable agent has stabilized. The fixed bus agent 310 and the replaceable Eus
agent 330 are configured such that only when both the fixed bus agent 310 and the
I5  replaceable bus agent 330 are pulling towards the asserted state will the synch signals 305
and 325 actually become asserted. If either of the bus agents 310 and 330 are pulling the
synch signals 305 and 325 towards a deasserted state, then the synch signals 305 and 325
will remain deasserted. In this manner, when the synch signals 305 apd 325 are asserted
the fixed bus agent 310 and the replaceable bus agent 330 each knows that the other bus
20  agent is ready to begin communication over the bus 303 and 323. The bus 303 and 323
may be a simuitaneous bi-directional bus.
In the computer system of Figure 3, the pin 322 is the same length as the pins 324,

326, and 328. However, a switch 332 is included between the pin 322 and the present

10



'synch signals 305 and 325 towards a deasserted state, then the syfich FEB 200
signals 305 and 325 w |l remain deasserted. In this manner, when the

synch si gnelys13@p and 325 are asserted the fixed bus ageg&w%s&.l?ﬁ?ﬂ)d t he
repl aceabl e bus agent 330 each knows that the other bus 20 agent™i1s ready
to begin communi cation over the bus 303 and 323. The bus 303 and 323 nmay

be a si nubigazlSans The swiitch@lsésOith thUSpladeblt A sGRMPHLEsad Sy AfeaFi gure 3,
the pin 322 is the sane length as the pins 324, 326, and 328. However, a

swi t ch 332nd Ster fie prcherds Red YRANVE BEddidRt3R%0aRd sdchg AnRbs10 'V 0 02/17U88
PCT/ USCL/ 25149 signal 37. Thevsvvi tch éll oses when t cqear%egl aceabl e subsystem

i s subst apihalilaty | S f.t [ 304 and 306 have, nmade

- cont act V\ﬁsh&t k%ysg@gﬁ%g%ﬁ@ggﬁﬁgi 35?’2"51%%0 five ie?ed%hﬁésoéa%hgoe‘% that the
ins 324, re engaaged.w t kets 304 06 nd 308 before

Ito Ihespr ese%cfﬁgg?dg%dgﬂ)s?ﬁ%gg'%gﬁeamgglﬁgqse%%vrraegggggg‘?%%.ass?ﬁfi‘ds TgibSnC}Oflgg}thgqﬂon 5is

benefigi a sAt.ensures tha he 303/ 323, and the synch signals 305

and 32 afrS ebgﬂeg b g5 E’EH"'@[hébtﬁ}f)%"é@og@&aé‘gf}}?éymss‘g&@lé39%3%11@5&%9330 recei ve

an indi catli on gy way of theij§ present signals 307 and 327 that the

r epl aceab? &"HE éi%‘ﬁ’x“td befne the bagpasals B&24d’ 30 peceive fa mdicatien bygeaofshe o,

Simlarly, when the replaceable subsystemis renoved, the switch opens and
the preseMEscal ianalss03gm Avdhgalre welaensile desassetr338ds doafasted to the fxedses 303 and
323 10 the synch signals 305 and 325 becone disconnected. This
conf i gur s egentB | Gvismilhey, Whrethe réplaediesibsysienteis tamgyed Wendwiich vpdrisd  dat a
occurring on the bus 303 frombeing transferred to the core logic of the
)y fixed busndgerpresddiGignkls 07 end3A7dheeonid deassehitaigetone Of boses Fihadpeaid of a
met hod for renoving a replaceable bus agent w thout powering down the
conpultler thyshersigmils 30568 32518kcome disconnected. This configuration allows the fixed
bus agent time to prevent invalid data occurring on the bus 303 from being transferred to
the core logic of the fixed bus agent 310.
Figure 4 is a flow diagram of one embodiment of a method for removing a
replaceable bus agent without powering down the computer system. At block 410, a
15  presence detect signal is deasserted, indicating that the removable bus agent has been
disconnected from a fixed bus agent. Following the deassertion of the presence detect
signal, the fixed bus agent tri-states its outputs at block 420. At block 430 the fixed bus
agent prevents invalid data from being delivered to the core logic of the fixed bus agent.
Figure 5 is a flow diagram of an embodiment of a method for installing a
20  replaceable bus agent without powering down a computer system. At biock 510, a

presence detect signal is asserted to indicate that a removable bus agent is connected to a

fixed bus agent. At block 520, communication is established between the fixed bus agent

11



15 presence detect signal is deasserted, indicating that the rennﬁabl%ﬁbQﬁg
agent has been di sconnected froma fixed bus agent, Follow ng the
deassert iwop oofizdshe presence detect signal, the fixed buspggﬁﬂﬁugahastates
its outputs at block 420. At block 430 the fixed bus agent prevents
invalid data frombeing delivered to the core logic of the fixed bus agent.
Figure 5 iagdthefrtmavedilabusuyeal Taocanodia®ntaked pia-mehbadyiBfonia88@l 1 i ng a 20
repl aceabl e bus agent w thout powering down a conmputeér system At bl ock
510, a prsigaeintier deihrializasiod Beodi BIAGREME aelekiRn bBAL GRLG L Baba @i fgmPVabl e bus
agent is connected to a fixed bus agent. At bl ock 520, conmuriication is
establ i shed Delige Rorddielspxafallt 18 RRhtckhal oW RLAIPGH, KA SR/ 25149 and
t he repl aceabl e bus agent. The comruni cation takes p?ace u5|ﬁb

synchr oni zgdj j L tializatio eriod foll.ow ng the
assertion %%Hgﬁémgyegené@ﬁﬁg%gggxgﬁbﬁgﬁhtP%MY%nggggﬁgpﬁdmgﬁﬁcification t he
i nvent kon cribed with .reference t speci fi¢c exenpl ar;

embodi frenf TPt Rnke ey imtat BB C R it theping g s oo S8
modi fi catons and. changes may be nade thereto w thout departing fromthe

br oader sfb’fdﬁc?pc Ogﬁ}bt BYHen 8% 2/""{ %é‘hi”hg‘@ﬁt’l?eﬂﬁeda%mg‘ét Thowesifipaiiopged appended
clains. The specification and draw ngs are, accordingly, to be regarded in
an i| | ust PAVIERAC ARG YAl Berdegardeddn i ustadive@risethaRes erestictve sansehe
specification to "an enbodi nent," "one enbodi ment," "some enbodinments," or
"ot her enbodi rektrence ieta spackzatien todan ¢rabddimerft & dsngremboditreutt tsome or 10
characteristic described in connection with the enbodinments is included in

)y at | east swhedimestifodti"nthnt anbddimenttmenscibsagiaiticylaplchupbadiuerts, of the
invention. The various appearances of "an enbodi nent,"” "one enbodi nent,"

or "skne akabaedisienksribad B ddfkectiBIEERE SR ehlblYditlchts iSh@hdddNg af 1Rast Bgnsane
enbodi nent s.
embodiments, but not necessarily all embodiments, of the invention. The various

appearances of "an embodiment,” "one embodiment," or “some embodiments” are not

necessarily all referring to the same embodiments.

15
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15 21 feb 2005 12 What is clainmed is An apparatus, conprising: zéibﬁgB 2005
interface; a presence detect signal input to receive a presence detect
signal, an assertion of the presence detect signal to indicate that a

repl aceabl e bus agent is coupled to the bus interface; a synchronization
signal input/output circuit to establish communication with the replaceable
bus agent over a synchroni zation signal in response to the assertion of the
presence detect signal; and an initialization circuit to prevent the
synchroni zation signal input/output circuit from establishing
comunéat b gaimgf ish t he repl aceabl e bus agent before a predetermn ned
initialization period elapses, the predetermned initialization period

begi nning at the assertion of the presence detect signal. The apparatus of
claiml, @ deasserbh@Ring0f the presence detect signal to indicate that the
repl aceabl e bus agent 1S not coupled to the bus interface. 3. The apparatus
of cl ai mausfndaber conprising a core logic circuit, the bus interface to
prevent invalid data from being delivered to the core logic circuit

f ol | owi nep ArérenchedpesEaidnldTPUDIP rechie p Presvse deteqt Bignat B gssgrian of ththe appar at us of

G RCNE A RN R L
interface;
a synchronization signal input/output circuit to establish communication with the replaceable
bus agent over a synchronization signal in response to the assertion of the presence detect
signal; and
an initialization circuit to prevent the synchronization signal input/foutput circuit from
establishing communication with the replaceable bus agent before a predetermined
initialization period elapses, the predetermined initialization period beginning at the assertion

of the presence detect signal.

2. The apparatus of claim 1, a deassertion of the presence detect signal to indicate that the

replaceable bus agent is not coupled to the bus interface.

3. The apparatus of claim 2, further comprising a core logic circuit, the bus interface to prevent
invalid data from being delivered to the core logic circuit following the deassertion of the presence

detect signal.

4. The apparatus of claim 3, the bus interface including a simultaneous bi-directional bus port.

5. A replaceable bus agent, comprising:
a bus interface;
a presence detect signal input to receive a presence detect signal, an assertion of the

presence detect signal to indicate that the replaceable bus agent is coupled to a fixed bus agent;

13



a presence detect signal input to receive a presence detect sig&hﬂ,FEB 7065
assertion of the presence detect signal to indicate that the repl aceable
bus agent is coupled to a fixed bus agent; 13 a synchronization signal

i nput/output circuit to establish comunication with the fixed bus agent
over a synchronization signal in response to the assertion of the presence
detect signal; and an initialization circuit to prevent the

synchroni zation signal input/output circuit from establishing

communi cation with the fixed bus agent before a predetern ned

initiali z%%VFWP”EQW”G@"a'&PHfﬁ%'@ﬁt cirpiiido Eﬁ‘%ﬂtcé’mﬁi“ﬁ'éﬁ'oi‘ Hith ﬁhﬁf"fefgt’? on peri od
begi nni_n tg'\}ert Pygpﬁ?@z%{u%{{ sgpglgo e%é]o%séj to?hseag(%:ﬁe_rltlo%eoh% resa"cgg%écﬂflgrrh‘? replaceabl e

bus agéf I ON ence de si'gnal to

i ndi catgythat the repl aceabl e bus agent is not coupled to the fixed bus
agent. The replaceabl e bus agent of claim6, the bus interface including a
si mul t anepustiaiiatiéh dre@ttb praednt i SynplbiizatiGn sighabiymt/eutput cionipfrersi ng: a fi xed
subsystem including a fixed bus agent, the fixed bus ent including a bus
i nt er f ageblishingromgenicaiog withelbe e Qwﬁaagentuhqb{ﬁa P"W”ﬁ'”%‘iﬂﬁ'&%‘?ﬁﬁf‘ Paifon si gnal

i nput/output circuit, a resence t ect s naI cket coup led to the fixed
bus agéﬁ?gﬁrt%ﬁﬁ@?”ﬂ'@?de' 1’5?“@?18?”"%?}‘11’%”'"“ paPS: '8?)vﬁhe el T b

resi St or coupled
bet weep, fhe presence detect signal socket and a logically low voltage
| evel , q synchronlzatlon signal socket coupled to the fixed bus agent
synchronous signal input/output circuit, a pull-up voltage socket coupled
to a logically high voltage |evel through a pull-up resistor,

6. The replaceable bus agent of claim 5, a deassertion of the presence detect signal to indicate

that the replaceable bus agent is not coupled to the fixed bus agent.

7. The replaceabte bus agent of claim 6, the bus interface including a simultaneous bi-

directional bus port.

8. A system, comprising:
a fixed subsystem including

a fixed bus agent, the fixed bus agent including a bus interface, a presence detect signal
input, and a synchronization signal input/output circuit,

a presence detect signal socket coupled to the fixed bus agent presence detect signal input,

a pull-down resistor coupled between the presence detect signal socket and a logically low
voltage level,

a synchronization signal socket coupled to the fixed bus agent synchronous signal
input/output circuit,

a pull-up voltage socket coupled to a logically high voltage level through a pull-up resistor,
and

at least one bus socket coupled to the bus interface; and
a replaceable subsystem including

a replaceable bus agent, the replaceable bus agent inciuding a bus interface, a presence

14



and at | east one bus socket coupled to the bus interface; and g I FEB 2005
repl aceabl e subsystemincluding a repl aceabl e bus agent, the repl aceabl e
bus agent including a bus interface, a presence 14 1 FEB 2005 detect

signal input, and a synchronization signal input/output circuit, a presence
detect signal pin coupled to the replaceable bus agent presence detect
signal input, the presence detect signal pin to provide an electrical path
to the fixed bus agent presence detect signal input when the presence
detect signal pinis inserted into the presence detect signal socket, a
pul | - desiect pigrdl Hpdrand gIcB@niBRIeNhETR! PP CHPESEY e det ect signal pin and a

| ogically | t I I h | I I L0
001 cal | A R R s ISR o L aal L gayel o0 (o (e

ronous st gna p circuit, the

synchr aniizat ,e8kned g@t sighalpit @ pRIVRY bl Be@itafl=80b ieGivdd HAdbent preddiee f i xed bus

agent synchroni zation signal input/output circuit when the synchronization
si gnal gfédsigsal inp@ héretle piesinte tidtest siyrachin Biiszdediidmthe ipgnerice dgedtegnala pul | - up

voltage pin coupled to the presence detect signal input, the pull-up

vol t ageocpsétn to rovide an electrical path to the logically high voltage

| evel through the pull - resi stor when . the . |l-up volta inis

i nsert ed 3REYHE® ?fICP‘-’Ft[If% RFB{EES 8”368%'1?89?@%%8'%;?'" F'édg%lf)glgaﬁ'é% ug pin to
prOV|d§mg&”g}?ctrical connection between the repl aceabl e bus agent bus
interface and the fixed bus agent bus interface when the bus pin is

i nsert ed d HhPrdnReticAdYnal sACKRled tOthe ThRcapRbasagEht yharamods signee f i xed
subsystem pul | -down resistor to provide the logically |ow

input/output circuit, the synchronization signal pin to provide an electrical path to the fixed bus

agent synchronization signal input/foutput circuit when the synchronization signal pin is inserted

into the synchronization signal socket,

a pull-up voltage pin coupled to the presence detect signal input, the pull-up voltage pin to
ravide an electrical path to the logically high voltage level through the pull-up resistor when the
pull-up voltage pin is inserted into the pull-up voltage socket, and

at least one bus pin to provide an electrical connection between the replaceable bus agent

bus interface and the fixed bus agent bus interface when the bus pin is inserted into the bus

socket.

9. The system of claim 8, the fixed subsystem pull-down resistor to provide the logically low
voltage level to the fixed bus agent presence detect signal input and the replaceable subsystem
pull-down resistor to provide the logically low voltage level to the replaceable bus agent presence
detect signal input when the presence detect signal pin is not inserted into the presence detect

signal socket.

40. The system of claim 9, the pull-up resistor smaller in value than the fixed subsystem pull-
down resistor and the replaceable subsystem pull-down resistor, the pull-up resistor to provide a
logically high voltage level to the fixed bus agent and replaceable bus agent presence detect

signal inputs when the pull-up voltage pin is inserted into the pull-up voltage socket, the logically

15



voltage level to the fixed bus agent presence detect signal |npu%*amf§ 4@5
repl aceabl e subsystem pull-down resistor to provide the logically |ow
voltage | evel to the repl aceabl e bus agent presence detect signal input
when the presence detect signal pin is not inserted into the presence
detect signal socket. 10. The systemof claim9, the pull-up resistor
smaller in value than the fixed subsystem pull- down resistor and the

repl aceabl e subsystem pul | -down resistor, the pull-up resistor to provide a
| ogically high voltage level to the fixed bus agent and repl aceabl e bus
agent Bﬂ’é%ﬁ@ée‘ﬁé‘?é@tcateéq e Bed Priraee! SRR B "Tﬁlﬁ-f‘ei?% qus goFt BRtge pin is
inserted in the up volt e logically 15 high vol tage

| evel Blaceahl E4 D0 atsﬁee[g' P J%ﬁg§§$38%§ﬁ% etrrl'g t he repl aceabl e bus agent that
t he replaceable bus agent has been coupled to the fixed bus agent. 11. The
system of claim 10, the fixed bus agent and the repl aceabl e bus agent to
est abl i 6The eI cliat 100 the fikddibug ageht ankd rerremaceabld he agsmtastehiispat | on signal in
response to the logically high voltage |evel on the presence detect

si gnal communicgtea vty sachrpthef over g? ﬁxnmfom%%@ PR 10 (R5PAPBE Pditfd Py &brter in
Iength(%hag t he presence ¥ectI signal pin and the synchronization signal
pi n i n"YPEFe Y BRREFECT A ¥HE! synchroni zation signal pin is inserted
into the synchroni zation signal socket before the presence detect signal is
pulled up to the logically high voltage level. 13. The systemof claim
1'1, fuwrtthesysean@ehii Ngtha peiviphweltage lphicesher it Igthities tizatreseece deteet pul | - up
voltage socket and the replaceabl e present detect signal pin, the switch

cl osedsigitabrin anvdhgen¢hranizationsignalde 'befﬁe"t%e@ﬂ[%?aéﬁlelsmcf‘&?”'éﬁ@&@'éﬁ' PRt o t he
pull-u volta e socket, the s sure th t he i zation

si gnal SPSF§I éq‘é%éﬁ\ﬁwc’%’f B ﬂg'}tNL%’C eéé‘lg*grﬁqlefreﬁ’lebﬁ? S5t 9g 'ﬁy%'\ﬁ/eec{qu applied to
t he p&Sﬁﬁﬂ&@n@ﬁE&E@e§hﬂnal 14. A nethod, conprising:

13. The system of claim 11, further comprising a switch placed in series between the pull-up
voltage socket and the replaceable present detect signal pin, the switch closed when the pull-up
voltage pin is substantially engaged into the pull-up voltage socket, the switch to ensure that the
synchronization signal pin is engaged before the logically high voltage level is applied to the

presence detect sighal.

14. A method, comprising:

asserting a presence detect signal to indicate that a removable bus agent is connected to a
fixed bus agent; and

establishing communication between the fixed bus agent and the replaceable bus agent over
a synchronization signal after an initialization period following the assertion of the presence detect
signal wherein establishing communication between the fixed bus agent and the removable bus
agent includes the fixed bus agent pulling the synchronization signal toward a first logical voltage
level foltowing the fixed bus agent initialization period and the replaceable bus agent pulling fhe
synchronization signal toward the first logical voltage level following the replaceable bus agent

initialization period, the synchronization signal to remain at a second logical voltage level until

18



asserting a presence detect signal to indicate that a renovable basiaﬁgﬁtdm
is connected to a fixed bus agent: and establishing conmuni cation between
the fixed bus agent and the repl aceabl e bus agent over a synchronization
signal after an initialization period follow ng the assertion of the
presence detect signal wherein establishing comruni cati on between the

fi xed bus agent and the renovable bus agent includes the fixed bus agent
pul l'ing the synchronization signal toward a first |ogical voltage |eve

follomjnﬁ the fixed bus agent initializali@%ﬁge&ioﬁ and éhe repl aceabl e bus
agent poif Fedyecthe ages A1e g ARIass ek o Asaogl AMUEBIRaSY PEREE FYPRPIESET cal vol t age
| evel EokhgﬂﬁgﬁgﬂﬂﬁmQﬁ8#9%§§b|? bus agent initialization period, the
synchroni zation srgnal to remain at a second | ogical voltage level until 16
21 feb 2005 both the fixed bus agent and the repl aceabl e bus agent

si mul taneously pull the synchronization signal to the first |ogical voltage
| evel . 17
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