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The present application claims priority to provisiona
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specifically to techniques for detecting stations for

W rel ess conmuni cati on. gn%ﬁggh%ﬁound [ 0003] Wreless

comuni cati on networks ar depl oyed to provide

various conmuni cati on services such as voice, video,

packet data, nessaging, .and so on; These networ ks may

be capabl e of supportinég@dﬂﬁﬂ GO mul tiple

users by sharing the avail abl e netmork resour ces.
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wi rel ess networks. n a stationis pomered on or
noves into a new area, the smipon listens for a
beacon transmtted by an access point. If the station

i ves the on, then the station nd a probe
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poi nt hereafter, the station and the access point
may communi cate as speci fBsckdyouNgEE 802.1 1. If the
station does not receive a beacon, then the station
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the art for techniques to nore efficiently detect '
witherphysiatliaddess. JoNWARRYD k0081, the progesyaesipélare receives as input a
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passr ve node, the station operates one or nore

pddesswathsthe physend prescaimber gasorigted; withethe at¢hed entry to form a
L n
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interval, and repeats the transmt/receive cycle. The
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etection performance an power consunpti on.
bﬂme%hnmhoamnenhbﬂwmsnsmmk an exanpl e detection
scenario, station Ainitially operates in the search '
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oM BIthHS] 1@31nfcf1@ﬁ§ Sératsiower Affdahip Agnio ?s ABekveti@edcheimay be
switches to the search node, and sends a series of

mdgreship s&iidenslyrlopk wnan entise Tty aindexydias gpedain relation to
receives a transm ssion fromstation B during its
receive period. After the transmi ssions fromstation B
are conpl eted, each station will have detected the
other statlon and statlons A and B may perform
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time period (or sinply, a receive period) is a period
during which a station turns on one or nore receivers

wa oriiz3en for transm ssions from ot her stati oPGT/UTI087/066802
#UPRti on of the receive period is referred to as the
receive duration and is denotéd as RX. Since the
stations are typically not synchroni zed, the t|n1ng of
each station will be different fromthe timn
oistrestiontcaehasmecanT h ecti Aits infithehe virsebiddeey or pg cappddgess
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piioatsds davidg AMIDChE s shocasitel sehe ohtdmdenldndusre ndschang both the
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rles of rans i0
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S|on ffom station its receive period
sztth ratriemgpratess usmg Tt salwe ASHR valse, \tltt@altyrtag@qh iBgiugtign caches may

E%Vg:gélg}o? tgi.o?%g} tﬁ]a‘rgtiﬁggﬂlre 8%?0}%?}21@ Ial%gnsogléngqr%%apd M8ice cache hits
2ECPFSROGES ik ﬁohh@tdhﬁfgolhﬂﬁldt@ﬂs fro@l Helgstyl Prok&ior system
transm ssion fromstation B. [0035] Two Stations may
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].PS ct1 geﬁ"v %18.?11’[3,1 yca'cl?eI éolh mn%(}Fi %\Illgrles &Py ac%e arei ODI%POHIY invalidated

frequenc ei'r cloc
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stations will be able to detect .one other. [0036] A
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orna 1 on appli e Tor peer-to-peer conmuni cat

ﬁhysrcahg dgged.oBint¢ ome et abicorirtvel iaddriesses nay msap tb racgmtd@hyswal

any of the information sent in a beacon in | EEE 802.1

1 such as a tinestanp, capability information,

identification information, and so on. The

transm ssion fromstation A nmay al so include a station

address, transmt/receive time intervals, sequence

nunber of transn1t pulse statlon capaC|ty, supported
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detected transm ssion (block 816), neans for operating
at least one transmtter for nmultiple transmt periods
w@taogn24iet ecti ng the transm ssion fromthe ot hBET/US2007/066802

%8P on (bl ock 818), means for sending information for
peer -t o- peer communication dufing the nultiple
transmt periods (block 820), and neans for performng
synchroni zation with the other station after the

resspdlas epd pgonympeebloas ndylcatsk irg2oynvefid@BBirtually rgged
pr 3 ments, descri bed above, a passive node and a

Searer ﬁbﬂ% are supported. A station nay operate in
; .
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in the. search nod oi d synchroni zati o
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&Lk 2 hodE ABRL Beacé Eﬁtﬁ%@ﬂlta BB Q4] 1P e fnPB@| paPRARIR same
may al so be support ed. 431 The detection technr gues

shdboare pmesh:éraemrg thoganmASEb feldorlusi rigbendatiteenrieal addresses of
t ations asvve t ant enn st at |
i AP el S Y b beBE Seh ey b B e oo
PR SRR arfd! @i QRSO Ated WRR difdréntARTDI fRdI€ vhIuad)SThitd, the virtual
antennas to another station with mul tiple receive
exiereaf tworovmara - cadic ga s ey abldeedi Herephang agpgsigted with

glllf' % éofm?%[rgé?oc]pgsle QFI slo ?rgssxili%gangl qﬂ?ﬁl%in‘h %ﬁ?@qbﬁyaﬂles. In any of

fhlesd ﬂhm chis’e& ihs dﬁtﬂabmrwdlbmmbnmdntm@ e) thér iarﬁmpmtbalsaddress As
and station 122 is equipped with nmult R).

aFrsei RathIs Higs mr%h%%remvrrﬁgpn@ewguﬂby@gw m%rﬁtceﬁn gahies gppose a
BHEDDR 2 b @re aggl cr%lﬁ])n isSeAt éag kédefile AO&IL £ Hdre
data processor 4 recerves tra Ic data froma data
swwoartes thdiPregnideddlshe phykatadly tezegd instmétoomatchonFdraxample, a

r-to-peer. conmuni cat i froma controller 9
(i o ston Soua e bdbhetp &l Angh it Wonkidisag o issue
in@ﬁrﬁétio%%‘é@l?o 1n§£1ﬁia§c%ﬂ§%ct16ﬁ@§)) intdIRlatatash @ﬁglagﬁﬂi%s@‘i@ﬁle
data synbols. A TX spatial processor 916 mrultipl exes
pistregtionyoable] tbatvm@mbct #sodatcd Wathreopiysicalpsidfess that has itself become
tran n}%ter S f al processing on the nultiplexed data
P ‘?H&mﬁf ‘Gt synbol s, and prOV|des up to T out put
roﬁgh%’f@?ﬁ@i@ﬂe@?g%%&r BRPGR? Lelhe LM inaPdfocatcd a
dibidrdna v atial mdiveeof the ﬂ&admabmgyhlth hitcewssciaaetplitlh tm,am‘ﬂ miysical
u converts) its oufput synbol streanlangygen rates
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tennas 920a through 92Qr, respectively. 571 At

f08Y] vm@ﬂg,tag:geanﬁmea&l OnRas 4165 Qﬁc&ﬁerfaﬁaﬂio‘ri@l Bud€en on
nmodul at ed S|%nals fromstation 120, and each ant enna
1

gebvyse fvilgedidatingledohe antsicymalptivotophysispbe tagged instruction
%a?.ﬁgs.. V§? ; ﬂﬁﬁga\r{ ) wﬁén heE?ai)?mgg&\?\%l\é %nv eﬁ}%tlgﬂ §§ g gf(%ﬁ ASID and page

afnitle et hxicﬁtésss))adetls CMEﬁlged ﬁﬁdl cﬁiegihgblcamddﬁsml a@hefher all of the I-
recei ved synbols. A rece g pati_al processor 956

FEPE BRIFES H’e"t wEpplbrrtagaed heaqhe figt 9@&8%%4 with fhpt combination of
I

SR et YRRl il G 91075004, BHFRER Qe

brecades)d théeordattaothobotl plgrsical’mbmsr}alndatpmsussdelsted with the old

decaded at tg a dat [ k 960

aanGs e b fan el oyl et by Matnogy loepiigns gpspeiatcd with
tcakhiRait @ THIOW thucdRLAR (IRABA R 2021 8RRt Bethe 4a8&1ying old and
(e.g., information for peer-to-peer comunicati on)

fronra controller 970 are processed by a TX data

processor 964, nultiplexed with pilot synbols and

spatially processed by a TX spatial processor 966, and
further processed by up to Rtransmtters 954a through

954r to generate up to R nodulated srgnals mhlch are
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a menory coupled to the at | east one processor.21. The

apparatus of claim 20, wherein the at |east one
wWpeweesser is configured to detect informati onPEDIS2007/066802

&P-t 0- peer communi cation during the at |east one

recei ve period. 22. The appar4tus of claim 20, wherein

the at | east one processor is configured to send

information for initiating peer-to-peer conmunication

oew phypicahsemelry igshigonsmansmtthapeehanded. Plarefprpe software written to

AR B BB B A e Bal LB e vt
bporEsind P invdhdatd hie irdppetict dash@éntibathah dight bhassedintel Reth the
at | east one processor is configured to perform
SYRRIAMET (zfaﬁlg’na% oRe DR HC A RISy copREH Ok PhGh th@apping was
g%%g§£le transmt periods. 25. The apparatus of claim

) lerein the at | east one processor is configured
[0010PE! 2@ cEMbt W h § ViRl e d iRfrut il @bhd, 888k sORfslation may
receive period and to operate a single transmtter for
bhperfarined pi @ pipcking mi pargist ol dookieg upinststi¢toahs from the virtually

i Sing.: i t | . g [ t
GRERY i3t ign 20t gl B PRlord Bl Gt FinacBis Povera
FrEARROY, S5 H Myt E QSN ARRHoRBIt vﬁﬁe@kﬁﬂﬁhl@z&ﬁ%gw ihfiRiclbn LRASE arc
one receive period; and operating at [east one )
vtilzaed mlheisfore.gheretiva Beash foban insyction) carky wsicpagnsmethods which

R R0 Bhlg i 5toh iyt MEAMR RS RE) g e

clonpaiisg g addieiotilbuideni piiced watsbiwafcippiegiont by p&Bfentional
communi cation during the at |east one receive period;
g rgesyinsEIdiongachss ity repad o mgnpmng Rt dorqt dmpose
hilch Rt fiRoll b Ltk Gk iRl | 0dS. 28. The method of
clarm 26, further conprising: performng

synchroni zation with the agguirystation after the
multiple transmt periods. 29. An apparatus

conpri sing: neans for operating at |east one receiver,

HO13] Onaesnsat offthe digelosusg secoppiacy aciastiusctipn cpdg;systemgving the

i G RS okt L LB LT A g

ppeiaionrgclad Theasdpcand thy moasom tnvetitionf wtdiret heirtihAy tapged
for nmultiple transmt periods after detecting the ]
stV RieBfrer @ sSQRYRISI O RRY REHPCCB(S, ongiates as a physically

ggggfﬁgy&nggfg&g[n129, further conprising: neans for
r

elving information for peer-to-peer communication
01 2P Anbiier Abelt@R B ARGoJBERLYEIRRthAirt AN &dIFBRBSorf Rfrtions
sendi ng information for peer-to-peer conmunication
thgraof gretutidized s tagd @ hothanps address éranglaison ®ganspind a virtually tagged
appar.at us .of el ai.m 29  f.urther .conpri.sing: ans .far
B gl LAy Bh Fomen il el MR 0 P addres
i sldtidh éndah@nmpiatidipenalBdse utdized A GOAXEkEEntfigtidakd Grtually
medi um i ncl udi ng i nstructions stored thereon that may
tsegest inptrycdignisychsne or nore processors, the

i ctiqns conprising:, a first instruction set fo
@Eﬁ?gﬁ} aﬁ]g’a&[f apngs ?fltgi‘w 31%?1885 F’\Pélrln$t‘_c’}1‘t18? Ci‘fri‘ﬁéYSt%fﬁéndu‘_{eS a
{RGSIY BigP&T infhuctRnIEORNE nlARS for GhdRL B8KafiOf afle) 8Sltdd Bogic
for a transmssion froma station; and a third

¢insiity Uldiecinoeans &ur aiddresoparstationgs @spdrsastto emeddresrisamskation

for.multiple transmt ri.ods af.ter detecti.ng.the :
P ity sPuction; TS vomreb o QR saRes e gn entry in the
AINTLI é%&&-&ﬁﬁilioﬂ&%%h%un%%ﬁltEltl@JﬁdFésEh’é&m%ioBHﬁvahdate
| NVENTI The present invention is directed to the
fisgpeiionf phar maceutical formul ations, nore

particularly to stable liquid pharmaceutica

conposi tions conprising antagoni st anti-CD40

anti bodies for use in treating proliferative di seases
and di seases havi ng an autoi mmune or inflanmmtory
conmponent. BACKGROUND OF THE | NVENTI ON Recent advances
in the devel opnent of genetic engi neering technol ogy
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(1999) Hepatol ogy 30(4):920-26, discussing human
hepat ocel | ul ar carci noma). For CD40-expressing
waancemss] see, for exanple, Lollini et al. (1BOBYS2007/066802
®PR. Cancer Res. 4(8): 1843-849, discussing hunman
ost eosar cona and Ewing's sarcéma. G ven the potenti al
t herapeutic benefits of antagoni st anti-CD40
anti bodies in regulating CD40L- nedi ated CD40 signaling
[09 14 bk vy snethersspecaridmathed ferauvienalhf teggadanssrugetion cache to operate

di seases nd t chal.l enges of .farnul ati ng these .
B ot B o OgaR SRR Blopt o b PRRESn pointof
cietiik ditlaged. NERamandd hetidesreatinpemcridrdsilrhs SidWVNRYidate
OF THE I NVENTI ON. St abl e 1i quid pharmaceuti cal )
BOHPBIONENE HaYabEMpIE A1 G YdR aaiftigyriteacd amfiuctiqaghe in response
fAnhe Q@cﬂ}{ssalﬁanglaﬁ{ﬁ?fn@gﬁdgt% ﬁ@lghéﬁo%‘f prophyl actically

an e ods

active conponen _ useful in their _
08BPIRS FiRthePL PRl PVbHRA logT@;ﬁ%&lithBfTH’iQédtihg ARSrtEPRES 28

the antagoni st anti-CD40 antibody, a buffering agen

straationtcathe tolopeipkd afif ithveere o nhpsdally degdod instranticrbie discioised.

0 and,about. pH.7..0, a n unt .of arqginine- .
Dor oL Y P ifPes e B RTPL Bip S neh HRisasr tation
Invali @ MmstrhdioBQNE 28hRAAE FarRRh Sratif d€ordtsl §ighalh & AQEIatd s entry in
a citrate/citric acid buffer, the antagoni st anti-CD40
aetvibesdly tageed hestropiien qazhg m Eppansk R the 9ddiassdtpmsiagen invalidate
ﬁﬁ%éﬂ 0 anti body or antigen-bindi ng fragnent

ereor, the conposition conprises arginine-HCO as the

|0096 LI € bt r R hat ARG dnfodFRIROSH th ETiE G Fon will become

&
conprises a nonionic surfactant and;}gr SL- met hi oni ne as
feadilheppasana b thogd skglla@lgenhsart Thm the &dlosvihg dethidied description,

ant agoni st anti -.CD40 t i body-cont ai ni n .

Bher Rions ERPodis o fheReciion o honpardidsserinen gy gy of
{IRsHRIDO IS W OI bel eSBleldNGe PvRhiibelsdhp M Of SBASHY dfftent

di seases havi ng an aut oi mune and/or inflammatory

eohgdiments an@Rb KR eDEICRIPRICORp @R THEOSEVERALINVREWS @fcr
%E%?ecci?sgél\{vwl}%@ detIF);a} 1 W}% ho%%_etﬁgl?l?(%{tio%p ta %fo d,ltﬁ?élé%ﬁe drawings

S on puri 0 of nul"a
siddesllcdtdeddPaoh afe 3 brRBEdIGedls iBusiRil O @SurkRas ubed rBitrictive.
SEC- HPLC anal ysis. Figure 2 shows the effect of buffer
speci es on aggr egBMEF DERERIPOTONOF PRAWDHER- 12. 12

within the various antibody formul ati ons stored at

3 S or , ! - C
{37 CR% 1t T PRl g PRe FREPUEER: BYe OEetll
M1§Lﬁmk Ath @8 481 BN PRl R o 1 therWMibRIcACHNS AT FAUE;. 1.
antibody fornul ations stored at 250C for 3 nonths or 5
00D NBIG.3Sis Adsltr @Lhriv i BiEGatik Seleotiat YisiasidatfdndMagsedof virtually
shows the effect of buffer species on purity of mAb
ee hoacho cptgiesivhichinaight ke aspediated watbp@bysicaladdinss isa drectly

th nmeasured by SEC-HPLC analysis. Figure 5
g‘ﬁgﬁé&l{q gﬁ%ffect of buffer species on aggregate
fdﬁ&_ﬂEFlc@.m Q% VIR fHd:Bn ihdtratife WIENVE if AR AYRIH SFYSset of virtually
anti body formul ations stored at 400C for 3 nonths or 5
rmgptteachs cnteias whadl rhghSECiskRliGedmathygihysiBilgddes$in a two-way

shows the effect of buffer species on fragnmentation of
FABS E%Ye ﬁ'ﬁaci‘ﬁ within the various antibody

[ : {- fQr - -
L TEL R, 28 3 Sl S 3 et P R A58t FRI TRruction
clicht ey efratabs Haawadengphgsically faggddyintthetion gichirerdno b sofWare
CHR 12. 12 in the fornul ati ons containing either
RIREr2y POt ¢ Wi ne- HO as t he i sot oni zi ng agent .
Figure 8 shows %m)noBer formof mAb CHHR- 12. 12
remai ning in fornul at (‘?ﬁéu@&)m%ﬁ%l%ogi ther Nadl or
L-arginine-HCO as the isotonizing agent when stored at
250C for 2, 4, or 6 nonths, as neasured by SEC HPLC.
Figure 9 shows % aggregates of mAb CHIR-12.12 in
fornul ati ons contai ning either NaCl or L-arginine-HC
as the isotonizing agent when stored at 250C for 2, 4,
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whi ch are herein incorporated by reference in their

entlrety See al so the assays described in provisiona
Thzeol on entitled "Methodsfor Di agnosi s aneCT/US2007/066802
tment of Proliferative D sorders Mediated by CD40

Slgnallng filed December 9, 2605, and assigned U.S.

Pat ent Application No. 60/749, 285 (Attorney Docket No.

PP028035. 0002 (035784/304312)f and correspondi ng

10022} hhe desmiddd deaeremtonAppforth delovninNennedon wstobd e Appendad

éra\m &s%%te@eg iﬁﬁgbscrlﬁggnz Saglsoﬁggr%é 5784/ gé}%@%ﬁ i;nventlon

antis ﬁibﬂl\ntéhki@dlﬁi repiRpdt et drdy e@Bbdiflead in thlid]ﬁﬁé pfe@ént invention
gnosn s and Treatnent of D seases Havin

P ifAgHecdantlicatetailed (dayaviption jnckusiep sresic cget%I Isifagthe purpose of

may

R R R e A A A
LPabcA8 4 tBO3skilldd)in tiaondt that the ppsoti ingenkioh edayaici ppaalced without
Pat ent plication No. PCT/ U 6/ 019325 (Attorne
BBl deﬁﬁ@z%@@l@d@ﬁéﬂ%ﬁégﬁm@ i‘é‘t?éljr§>s anq tOé%quvﬁvs are
w28 Mo ckaiithrP Fbins Hﬁ&tdésto\ﬁ@o%%%lg@l%]thé- boncth8 of the present
contents of each of which are herein incorporated by
metwrence in their entirety. Also see the assays

described in Schultze et al. (1998) Proc. Natl. Acad.
23] BA lodepgzoo fungog bb@htdmr%étl og# prO(cwgB}OQDeEheatrpcessor 100

RT3 iR 708 Sl R0 20 HEE) concor i

di8cult7+122 Thie @deschTn 160 nﬁly behH Y dBpifelinéPpocessemnainglonent
3 77-86; Coli %an < /. (1991) Current Protocols in

H%I’ Byyvay 3T gxamplgeaigseshesstorat digitabogal pracasser RSP a
4 9
00 SRl W S 56 A0 o
pnmbesgm@ csvmpand:nt Mn@ﬂnbchhnhynts;thaptpegemllﬂ mdy hga superscalar
fra nmen er eof is to he fornu
Facetgp EpersiEl Hoetsos B Rimding Q0 amudts veripysgreisters o

E@dﬁe?%@& EPRFERi A8 1D Pipa R BB hRPEn KBMBre 'e&eéd%r‘%n%hhs 180.
i ncl udi ng those methods di'scl osed el sewhere herein. In

Sitbowghfodi mmstagqshlee éﬁpqubm BIG. dnit iis r@wgm@dthybb@ge skillgd in the

nocl onal
FARMPBEG st ety SEn®or k& Mo Fulfidinbod BY SpfRtay be included
G508dRkdIaND! W GERIMTRENdsE RegSHP(GER) fild 139 1ﬁ§v1d@§1%gis’£é@gd
herein below. Follow ng its preparation and )
prirpHSiEgthie don of the meAtoay bisras ehyanthe reparssas P b’éﬂ‘dl‘g:deé @n instruction
92{&}1% gﬁ&%‘pllzgj Wﬂgchflfl?gg&rht v&tﬁﬁ fﬁ%%ectﬁﬂs&g&tl QL f &gch@ 122, a
a |l | parmaceuu:al conpaos oni1nt erran er se
Temntlatibe . edkasiddBufier {TieB aritsagaheitrohoir¢uilOM0 ant i body
or antigen-binding fragnent thereof is to be stored
024} Thopipelsnd BXOnfiatches imslt;rudtitons: frnmitbe f-cahen 22 fogproviding a virtual

e e t - 200 and t hawed at ro

FLER S insTeeaps R YREP G HRR ot h G T by the TLB 128. In
phran srRE LS rb ¢idln LCONRASI AdIRRS toOt cdche 12N YRNSih A CIOTrb8es the

a therapeutically or pr(b)%dyl atically effective anount
wittughiastarrtiag eddrsss tarkd TEB4G8 émti%@m;le the corresponding physical
gcpc{re% g&lalowglgﬁ%eglrgﬁ% ntac es :rn:e%ere ;.{E Gﬂh %olglemg 1ntetrfa,ce 30ifa
thoevifheil addradsi i9 Aot fa&ﬁds(daatts)rnﬁ;@naltﬂcer addhen22. hﬂ?hé cotit®d] tgic

adm ni stration and desjired dose volune.In this manner,

¢RI §1Qureripmanyridation @&W%@ﬁbﬁgmn%@edﬁo RS NFnagesnt

t
S‘F{ﬁ%bgt(lgg%fls 8%&&%_#%%?5& F‘%ﬂé %QC%ﬁ?i_hg @gl%o 4 2?8"” bTI%os%ﬁcture and
apsﬁratgmmtbhmmmgctfoma:gctmﬂystteherﬂcﬂre descaibebmosnfutigtin ocmmaétlon
about 50.0 ng/m, about 0.5 ng/m
gg%‘gtc%gg@%ﬁ about 1.0 rTg/m to about 35.0
rrg/m about 1.0 rrg/m to about 30.0 ng/m, about 5.0
ng/m to about 25.0 ng/mM, about 5.0 ng/nm to about

20.0 ng/m, about 10.0 ng/m to about 35.0 ng/m, or
about 15.0 rTg/m to about 25 O rTg/m In sone
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about pH 5.0 to about pH 6.5, including about pH 5.0,
5.5, 6.0, and 6.5. By "citrate" is intended a buffer
wQe 2M80hg a salt of citric acid. In a preferP&UUS2007/066802
dinment, the citrate counterion is the sodium
cation, and thus the citrate Buffer conponent is
sodiumcitrate. However, any cation is expected to be

effective. Ot her possi ble citrate cations incl ude, but
HI0@5Shbetalis agocesdd fiiom pdetaseshertD-ecashoni2emvith alesarpaddress

% ?Er ﬂiagl um g‘sslo%omana uc? ggrl %Fantsﬁlﬁloﬁ i%tal?aésg etfgufger?ftg):l%
Aﬁhﬂﬁgh&ﬂ@ fl hi%pﬁ:@ the ToBM28fastahentagi@d (TLBS in v&didus@bhbdiments,
where the counterion in the salt formof the acid can

@é Ty 1 SUmey be sceegatuhinto Mulsing ElWdhwhers F etndicaiaddo
[ FRD0 P el Rl oS, SEHA P Bting g
o Indachelt 22. o¥lissed ihithe Hcacﬂie dnn asd/dt thonDscddhatl 26 cAse notedtss to

above ] concentra nof the citrate/citrj i d
B @Ff-%ﬁ BemewyopOavsist thepontre! %f@da?msw lmwfa%@f% Uy access

ﬁ‘)k}ﬁ bih rﬂéf%ry%tlﬁ%s tRe ng&l QMres%Qet?i%ecﬂ-@oﬂ%e 20BN 25
30 mV| or ot her such

mhsp%a\pﬂobeggoﬁ f® mangeluat aa Wﬁ/@ﬂ@dtt(DOQBQéffacéq 38Montrolling

In sone enbodi nents, the citrate/citric acid buffer
ReSRTEAVEROYSIPTPECTRF daviced 436 and kAt Bhaspefiskiisn fapjart will

.68 Qé f s igds ¢ processor- 100 Are le. Il%mple, the
1 n¥\ﬂ 9, or about 1 n o%er
probesdoMEN Bay inbkidk iaGedohdpbe MBR)dathefolr eI Hothi theI-cache 122

co&gri ses an antagoni st anti-CD40 anti body such as

9eehal 26a g ORI MEpe ol the duncaopa. @s dgpicted 11? the
' trat
LSOt 8 Dol RATRA o PFICERE cmBhaifhcRETCENt 120! O
@27‘1 FI® ﬁ@@@ﬁor@ %eﬁllé@&éﬁl@tl@m%e 1%@tr&tﬂ6§/c%hets‘9$t@§101@7 of FIG.

, or about 10.0 ng/ to about 20.0
énlmﬂmm@nmfarﬁp@lbndlﬁ@nt Hal TEB 12& irckam fighied do hpest tqe@nlumns
tenj ferl g :agent
2E20 00 EPlufon SRR PIH-EPh HOBR SR iR d StBBL
dggdiibed &b&%ﬂ%@rd’@foc@b@u R eisfV2l 6 calain tHbASM of the currently

preferablgﬁabout 10 MM In _yet other enbodi nents, the
FRCqUiing JHETaERBRGESS CeliCloBip 85 Plorhin ddiepicrisd segister G in the GPR

t &@0 h
AOLREER 4y SR TN 460 51BN ROE fhon o
flmghaidtest; hBsreshmpit, vatuabaddeeds 285 |1m32}b1tabdmet;s forkd in a register
S¥hgs ﬁ%??ﬂﬁgr?lgft%@gr @&%Q%kmalgﬁﬂw SR ge @04%%91}%1%? lgrdefine the
phauh o#@m%ﬁ&h ﬁhd&é& c?el@iﬁ ROTORNftfHItagtn amount of

argi nine-HCO to render e conposition near isotonic;

EIMSI aslubiH 1 10 e tAQET] bﬂt §h}fs@dil plige(‘ﬂuh{b%%se(/PPN‘SI tcﬁre@gérﬂilng to
ffer at a concentration of about 1 mMto about 2

WSHWJ@ Bt the cerpbinetios Avphypead Pagabiybapoigtunel igm TLB
fery. S

%8 i?/ﬁ%g%rg %c%]éfg rAS?% ég%gg&tq{egﬁﬁghoan é}!%gut ﬂg{aﬁ%w/arei parocess) %nd TLB

ainfui tePAOnentirtaayddrdse 0 xarmbl the cdrh‘emﬁlﬂimo@ﬂ A)SIIE tag and TLB

antibody CH R-12.12 or CH R-5.9, or antigen-bindin

V%@h‘é&ﬁtofqﬁiéflé‘df’w of THE 1% i rs@érmd REN F?ef%oﬁ??’é?%t?%\él% flpe page
7

U e %ﬂ‘mﬁ%ﬁ et P e dh A0 hpnation,

‘d)legeturm:d PRA isipsacad aubit pOGtions! 3tlel 2akbilkt th2 Pagaddfsct posion®f the

of t e enbodi nents, the bufferi agent is sodium

Birtup LA ss FOTMENIER 1Opeh R B PO akent rat i on of about

5 mMMto about 15 mM the liquid

phar maceut i cal conposition conprises the antagoni st

anti-CD40 anti body, for exanple, the nonocl onal

anti body CHR-12.12 or CH R-5.9, or antigen-binding

fragnent thereof, and the pharnaceutical conposition

has a pH of about pH 5.0 to about pH 7.0, about pH 5.0

to about pH 6.5, or about pH 5 5 to about pH 6.0. In
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5.0 mg/M to about 35.0 ng/m, or about 10.0 ng/m to
about 35.0 ng/m , including about 10.0 ng/m, about

waoo1zgdmi , about 20.0 ng/ m, about 25.0 ng/ MPCT/EHHHOT/066802

%099 ng/m, or about 35.0 ng/n1 about 50 mM to about
200 M argi ni ne- HJ , incl udi n§ about 150 mM
ar gi ni ne- HQ ; sodiun1C|trateIC|tr|c acid buffer at a

concentration of about 5 mMto about 20 mM i ncludin
Hi93 0k Imtblsrﬂvpm@btw gmhoclhyleat §u“rtfalalm@gf:d IcaghedRanpd2KB direct-

ol ysor an anmpunt bou .0019%
BORYRGREFie6 034 P1-s TR AR A0 BRSS I s mpddifons g,
{Mu Dy taggaupce&h@ 19 iscoabiguted @ R&%fbwf %XurﬂMOAQZM %Column

to about. 0.2% (w' v), about 0.025%to about 1% (w v),
2204 pRrtiring theswp bigrtiah sprceadandificwy (\A)SID&WO%W@M joftware

t

FRAEA A lonoBKOFRL 1 AL SRRRILIAL ARl 23R Uhpins 32
bj?l@ uistrAct@omiidd a3s@tiaed with @ p?lN[cuiBT Iabchetvidud tagd\ridoA Sl ut
gor@blmon!a %ijo%lgpg 0 o cqlt@nﬁafgs&géﬁgm{gvl gldma b;l)vo Hgt condition
Q{pﬁ’éé@)cétegl) i upt'he @QQ&H@ v'éas%tdf% 1n"mﬁ&etot1§ﬁt {He%%ﬁ& of subsequent
p arnaceut i cal conpaosi tion has a p about

abiguinvghdafio®, about pH 5.0 to about pH 6.0, about pH
5.0 to about pH 5.5, about pH 5.5 to about pH 6.5,
EX930Lk Virpak Asldteés Aorstdepicicd s gowmg B GUPCIERPECE meppinggfor its bit

e

g&ﬂ? s, {thegl' \gﬁﬂél%ddrtegse%(# i ld,ltlHZ n%faﬁﬁﬁ!#{-#a%g%i I-(Eﬁgl}lﬁlm bit

11(231‘[10113 30k 1 3 lﬁe hl-caohe AB) mgtanlr tbg rdi ptgltfd‘nag m5l’tteﬁne an index 207
thereof, at a concentration of about 0.1

toslect gtg: lgle,ﬁj/sprq out 9hthst1084 § 111‘161/3 lsdats B Ia%b‘g? 2k agd h;é /pﬁf,ltlons 4-0
8 ﬁt%bd%btffs%&n%}lﬁ?sjt 519113@ %m?f éfﬁ? g/ Igtv in'd} (ﬂ%l:%ﬁhﬁ?;r)ﬁd I-cache

out out t 20
ialibmtals@&eﬁrm@ tavks, a ‘albhnkt seI&O ﬂlthxgigm e;lghm B2{bhtou$tr®50ﬁls for example,

¥ F%‘?eﬁg %:sﬂgiqolni‘rg%ﬂct{ﬁ)%l 1121?8(%{,? 1ﬁ§IQLHEPMn % m \ eal tag is illustrated for
ﬁhipnlaﬁﬁl ’iid feb%rﬁ‘féd%&%l{ftﬁ& ng@lucBorf QARG E&Htérﬁfi‘laféﬁ Rt

nv to about i ncl uding about 10 mM optionally
élsglgwract’\émn Virhugd a@dfam%é s p@lll%eédeﬁl"dﬂiz lmforuaddlass translation, bit

B 2T OB o B0 2 aRR RS bt 1 hsind e offset.
mﬁmﬂfmgt rgl 'i?éhte %&ghar nﬁcfﬁ\&i ViRl Yehag %QH&%{%S(’)Q afrorn the

ut1cal conmposition
pﬂrtu@]f addbsselpdth 5 c@rretspombngl tinph the O-cachedl2QdiThg aetdnaud SEEH2 15

St DN R B e e ST Sa RS compared withthe ASID

gwh@ﬁleﬁm@mag%%d AGRE bR AchERIL) or one of its

I'ts such as di sodium EDTA, can optionally be added

{mtps&ﬁmlyewﬂmaraa&laﬁ@ﬂ for¥ spécifiviktu@iiddress, the active

phar maceuti cal comnpositions. Were desirable, t he

AfHAALS erd hit BgﬁtlwsC%lnl%@f theldeasifiad \aowd addicat 4o sgempgred with
s atgalagc{OTW/B 19[{1al|t§§ s‘torl{f'% 'F]E%’%%g%& ﬁn@ﬁ ﬁt&lcﬁl\ﬂeﬁlglgr
ca@agspomatsg PPRNUS provi di ng an addltlonal stabi li zi ng

agent. \Were desirable, the anobunt of EDTA can be
Hd3H Althowghnee itusathicd rhsreofn @eint enghotlirhents, bhruporﬁoﬁ) ofrwirtual

desi.r.abl I b
TS RGP AT LLT SRR 2Bt e e St BgHi 8 Mgt Torbpess
adthpriesly st RBIcRE Riri@] RBATTBEQRYELICA] b ﬂf@;ﬁ’@&lﬂé@ﬂ&h@ﬁn tihe
present invention. Any sugar such as nono-, di-,

péiopghyirivatly theged brachstla? Isdlusited g udisersly manped dﬁlqhg I-cache
for exanple fructose, glucose, nannose, sorbose,

xyl ose, maltose, |actose, sucrose, dextran, pullulan,
dextrin, cyclodextrin, soluble starch, hydroxyethyl

starch and car boxynet hyl cel | ul ose-Na may be used.

Sucrose is the nost preferred sugar additive. Sugar

al cohol is defined as a C4-C8 hydrocarbon having an

-OH ‘group and |ncludes for exanple nannltol
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ant agoni st anti-CD40 anti body is the CH R-12.12 or
CH R-5.9 anti body, or antigenbinding fragnent thereof;

wao bw7huf3deri ng agent is about 5 nmMto about 25PEAVIUS2007/066802

BPum citrate/citric acid buffer; the concentration
of arginine-HOJ wthin the coftposition is about 150
mVvi and the conposition has a pH of about 5.0, about
5.5, about 6.0, or about 6.5. The stabilized liquid
bl\?amﬁmléq be @mbOélcchgs;g Betiasspcdivg cacdicn ordee tosgrcesg@ndupts of entries
% b Of anlt[l bod interest, for exanple, an
% T oL multl-

oni st ant hn O ant i body such as the CHR 12.12

PSSy TS 2 R B o
aﬂdiepmedb An ahaa melatmmh@aicbms ovheh ifaxsintel phybioalmage nhrnhsr (PPN)

| uti on, Ssus nsi on, Or i on. As revi.ou
§ peed ndwe n e STHr L ?Iﬁgﬂ?ﬁ Ber e&ﬁ@aﬁa’ ERfrict, 1%@101 213 both
Al TN 000D, &Sthds MR, %ht%i%gizppuw@m Ve G Gal e
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] di
GBI Tl RomBpBkEh uly BTl i Rbo i g cecn
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f
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TLB. 128k RéatéDiansitridd ifReH¥ In@tn 1225 @hﬁé(ﬁ[&‘ﬁﬁytfbﬁﬁd)menclature sake,
SC|ences 1990) (18th ed., Mack Pub.

therse of 4 sbseybt Hen apisTinecie s FaRuEd I%ylrw@% @géﬁgef&qgﬁ) indicates
{h?{ the %@@%ﬂh eJagtéchﬁﬁ%@@{rtda%g%{TQBte‘g "t&wol fuct 218 94r§1a1 tag

manuf act ur risin ont ai ner Ing a stab
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[ e I
B 0 5 O Ml B NI e 1Sy i
phtysmahpmmuetbjcr oly watrespoad & osuwmas Ipheastdntriesmegnangshat the
In e enbodi nent 3:50 cc :
g}is%gﬁ]é)nl% ansfy 8‘g%ns\}p eel Eeé m may, 8F 9 Be 1;)8¥51%a?1y located in the
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exanmpl e, cc glass vral. Thé container” ho
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R o R RN o S B R BB space
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conprise anti-CD40 anti bodi es, particularly antagoni st
anti-CD40 anti bodi es or antigen-bi ndi ng

fragnment st hereof that target the CD40 receptor and

whi ch nodul ate ADCC, interfere with CD40 signaling,
particularly CD40 signaling pathways that are nediated

by |nteract|on of CD40 W|th the CD40 Ilgand (cpmoL) ,



proliferation that is induced by the cell |ine EL4B5

as neasured in the B cell activation assay descri bed
w@mommme 4 herein below, and the |evel of BPCEUS2007/066802

P61 feration stimulated by the EL4B5 cell line in the

presence of the antagonist antd- CD40 antibody is not

nore than about 25% of the B cell proliferation

i nduced by this cell line in the absence of the
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| ] - ept i t c4q |i gand. .
E?%ﬂ%?lﬁéotﬁce OB S e etiet PePefiand conSopial phygicatly
%éd 1-81cBt irAPlcARRa B iAo, %eﬁﬁ&w PRV ISR g%d I-cache

stinulation of one or nore CD40-signallng pathways
mmlhmnntm @xbc@ias imiglidatk In§tru¢st1cmD¢@d oglygdentifsighe physical

transduction n
Pt cneed HPRBi0 BRI o R AT Sas e VIET B froses
@hichinvigheiraal tortkaghy S0 adtiead 1nfaeci)blklétﬁloﬁlﬁwmually tagged I-cache
interaction of the CD40 receptor with a CD40 |igand,
meleagniali®e,  CD40OL, and which generates a signal that,
when transmtted through the signal pathway, |eads to
activation of one or nore downstream nol ecules in the
signaling cascade. Signal transduction pathways
i nvol ve a nunber of signaltransduction nol ecul es that
|l ead to transm ssion of a signal fromthe cell-surface
CD40 receptor -across the pI asma. rrenbrane of a cell,

o o o o o - Y 4



| ambda (1), based on the amino acid sequences of their
constant domai ns. Depending on the am no acid sequence
wW@Roorhasdeonst ant domai n of their heavy chai ns,PCT/US2007/066802

PHfinogl obul i ns can be assigned to different classes.
There are five major classes bf human i mmunogl obul i ns:
IgA, 1gD, IgE, 1gG and IgM and several of these
maybe further divided into subclasses (isotypes),

0@81 Cprjey! logigczeuit gkﬁgls cpgf@ured @mecom they, ﬁnsh glass of

S corres

te e QNP Ao AR g b SR RRRRREY vl -

eht avaBPsiondor a g Ry-tapdd Mdachc@sddasduins lsyttwdierograms to
subunit structures and three-di nensi ona
eyRks EhBa@Yaélﬁéﬂm o e Rintsice|ludagesd brcaghembien grasmile.i ane

t
S FulPlnci SOM st dp SRR an SRIYPER JNEKE o8 ol ion s mapped to
& sov phescd @u@ WDAeer ( &mnthidb@dyaribe penitctﬂ b glC eir¢vinEld, at Edponse to

t ot oxi ) ivity.. The "1 abel’
ﬁ‘g?@hﬁl if 1yn§ %tf‘amafé%@flamvgp {1 Fheéfln% Ei% fvglying the
Agﬂﬁ/ TS ﬁ?tﬂhll{ggE@rQbﬁhﬁ(ﬁPﬁﬂdyalﬁ 1n’v£1fHa[e%(‘eh{riés t119thfe rWr‘rually tagged I-
anti body so as ' to generate a "l abel ed" anti body.

tabe 12 2reyobenglde &3 IBYIFechy virtug efag combmation. ali Q@rtemtamp@dlments

R S nei” L i SR S By B i B8 e Gy g, Doy the
Ebhgknat ?e%‘éﬁﬂ@s@ Wi eheQpe SABPASIDITAB i@kl tas coabRatiab! e.
A "host ce " as used herein, refers to a

[0069 pWrighakp&tt® theaseiikadi o of cccastids ddressing rﬂddﬁtecanons made to
cultured as a unicellular entity that can be, or
e santepfa specificd abysirabaddressy 2 s0fhue ﬂm%ﬁﬂssvewo%xpa?lt I-cache

thvgﬁ&atltoﬁ%@ﬁmp%l c¥1ﬂ§écli @dgfl ?@f'ho &Qﬂadhf% | 4ele cbltents of the explicit

progeny o he ori gl na een
t-canhs ﬁtes(ahdahonl instigtion dtanysir quy o specithe virted @dgresy associated with

PR aafPareABRDr g arod e RRBIEBI ot 21 DA

gnent t he o al par ent e.to natu .
id emabodlrgeet}t e?%t?trol AORIC 1|rcouﬁt Lf)th | LESPOnSE éoc 1srexp11c1t I-

é%ﬁﬂhl: &Vaﬁﬂzﬁldnaﬂéiﬁﬁtﬁbﬁ? Ss threguexdnb ERsh hReli@ite ADetriESRSthe virtually
and performeffector functions. Preferably, the cells
‘@gge(glsgacg@ 1%k th;scegplaopi}m%,cp Nerrib) }ﬁdgmss associated with the given

[ e [
e M G R e i R o R
ogdicatleadiaGevalivation evspectiqph di@teviet, sode atl nionlicdchaentries are flash
cel | MC) ur al klller (NK) cell s, nDnoc tes, D

hlffﬁﬁ?fgges@peeggﬁﬁ NBpEi Prphysica addinss spieesplic ichpjpalidation

g@gwyﬁnqehhﬁﬂygbggﬁpreferred Anti bodi es that have
ADCC activity are typically of the 1g@d or 19gG3

[0921 ) BEan MRkfatilvBaibbainRe€ ithd @htioPlogfidirhitNgo0) 8 Espdhst to the
| gG3 anti bodi es, such ADCC- nedlatlng anti bodi es can be

waxﬂléltﬂgﬁa@lwgmﬁ@éiatlﬁ@ ingtryefianais| configeyicd ip salestivelynvyalidpeentries in
| &, egQi . |
PR Bl VTR o SREEDSLORRIRIS oA B Sy o
aorrésperd wih e pliggchl addides Tradhe eatries dlegp iy dobratpoatd m@iﬂletspeciﬁed
the. Fc region of an antlbOd%ﬁ The preferred FcR i s
F

h%}twéa%dé%ﬁﬁm@ haisdn bearalifiged of rt%ﬂ&ﬂ%fl@f?%ﬁ&@d 214in

OLQ% Cffnhegﬂé ol gez%fftg? S&oﬁpﬂé‘aﬁioﬁggéﬁﬁ@plg g’%lﬁll %&gﬁsgés%} which the

Rﬂgﬁﬁpd)ﬂdllsgmcﬂualskﬁ@ged hcidhdiengicaogld eed & bamivslidatet], as a result
alternatively spliced for se recep t or

Pt ey to Frp il #E g e Caeon FRoaFFGT Haabi iy and ar
APy dace Rld BrdathysichiNiaBE hiGer ®O8D8®T ") . whi ch have

simlar am no acCid sequences that differ primarily in

the cytoplasm c domains thereof. Activating receptor
FcgRI I A contains an i nmunor eceptor tyrosine-based
activation notif (ITAM in its cytoplasm c domain.

I nhibiting receptor FcgRIIBcontains an i nmunorecept or
tyr03|ne based |nh|b|t|on nDtIf (IT1h@ |n |ts



sequences encoding the light chain and heavy chain for

MAb CHIR-12. 12 are set forth in SEQID NO 1 (coding
waegaense’ for the |ight chain for mAb CH R- 12. PARYS2NT066802

%E°1 D NO 3 (coding sequence for the heavy chain for

mAb CHIR-12. 12). The anino ad& d sequences for the
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virtually tagged or physically tagged. Since one or

nore virtual addresses may (BAHIM® a gi ven

physi cal 061055 address, alias and synonym probl ens nay

exist{in a 3y [ -t:agged i nstruction

cache}'[Ooég?ﬂ¥ﬁgﬁg?§§%eé#%%ﬁgé#ﬁg%ﬁ 's when two or

nore |-cache entries containing different virtua

addre%¥W§§U5H@§W%Fﬁ§?g5W§mﬂﬁb to the sane physica

address. These different conbi nati ons may occur due to |

any of mepes Poppddgssinslatien spidduenms respppsiye torapaddieps ggslation

address of two or nore |-cache entries may be

Iniveledadd Ingtraétioheareht but part of the same software

process having the sane ASID field value. Second, the

Vi It ugdntidl the@sSesitQbnfig@edfo MPAldake HAGNE QML ViegallPdagoed

be the sane but associated with different software

REREERARI I redBHS to MRS A &% GdnWhiidh il AT BEERL - ATLE

fireld values. Third, the virtual addresses of two or

nore }-cac entri.es all b i.fferent.and

nesoctat ed 7 PRt RR e SybrtSheri B UERE mopyfor address
assocjated with differen e ASI D values. In any of
‘Erﬁ‘é*gaéloflﬁi’ rapsiation. lo?h?éldaitbf*%fgrr gﬂi%)c onbi nati ons can nmap

to the sanme physical address. As a result of this o
al i as3pr obTeernseestivarsarkeasten oftalgim L whergipetdic control logic circuit
i nstruction caches inpose a burden on a software

spphfigatd anflish inedidetclthe aictnelly tagaéd matrectionshehedhirespsnse to the
for nore scenarios than required by a physically

LaBeRdrah NatisialhiRitCaGhgtiohor exanple, a software
application witten to virtually tagged instruction

cacheg wou j ' i1 SRR
i nval ]i§'d at eJr?enls?1 r u%%ogodﬁgl%%glsﬁeﬁg%q%g{t g&gg% Sﬂe rC ?Ibtgﬂl logic circuit
address in the.jnstruction cache that be .. .
SEOBRPURALP W lilaLE Ot A TRIF i 0O ST Jagked dfrption cache
becone jnvalid or been nodified, [0008] The synonym

s EPEHiRSoansapplcating seivigedAentifice AP )esneqified Dy thgtaddycss

| ocated at different virtual indices of the |I-cache,
translatlonghvadidetcasgiociiat.ed with t he sane physica

address. The synonym probl em may occur in conventiona

vi rtusl | y- Thegxesctioncaches steagsadligss watreih@t bertrdl hege circuit
| -caches are virtually or physically tagged. [0009]

M ohHSkEY 1 A9 DSULLTE SAVFCREREH Ak %daﬂ?@i%%led instruction

anot her additional burden on software for ihv dati ng

- nt r.i l,at i ve. - sigal l y- -
(B8 FOSPOMRE Rl Rl e i IR o Yo RO dnvatigeeor
t he conmbination of a given ASID and page of the
PSR- addr ess space is changed from one physica

address to _another, all of the |cache entries ina =
vi rt u@l | y- Theyetugtiongeple syngm efrdaimskwbeiginabic gpatrpldege circuit
conmbi nation of ASID and page of the virtual address
spacfgare tnashongdrdateahe dirtugliineggthmstruat@alvechray résgurse to the
cached the contents of the old physical nenory

fn@@t%tfb@ﬁ@dré’s%&ﬁﬁbl@ﬁ@[ﬂchﬁhgﬂﬂﬁtsﬁ@e.0| d mappi ng, rather than
the contents of the new physical nenory |ocations

casocta! nf e NRUBRREATH b HE IR ouc i
d061055. hysi | | ocat i t. h .
SOSRBLS TP RGP L TSP PSS Rl LR

virtual l y-tagged instructi on cache nust execute

i nstruction cache invalidate operations to invalidate
all instruction cache entries that m ght be associ ated
with the conbination of ASID and page of the virtual

o Y



virtual tag froma virtual address 205 match the

conbi nation of ASID tag and TLB virtual tag stored in
W@200024367 TLB 128. The returned PPN i s concat eP@r/es2007/066802

iR the page offset to define the corresponding

physi cal address. In partlcul%h duri ng concatenati on,

the returned PPN is placed in bit positions 31-12

whi | e the page offset portion of the virtual address

eomigurndes only ioedideie the entpor th ghially tagged IeEBctjad20]e in

In this exenplary enbodi nent, virtually tagged |-cache

d2poriss tSthe KBdidky teatstasipp étdzaﬁda:tb énseuttionlFR réctivingithe enablement

sets" and 32-byte lines. In this enbodi nent, the

vibhdlual Iy tagged |-cache 122 is configured to have

four colums 220A-220D. Col utmm 220A contains t he

e S?%iess Bl AZA A S ARl 1| ARER(i @L oY fdbic circuit
0oC
cobliBied B R AR ROV Rl B foticrne i sppse o an

virtual tag and. ASID conbi nation. Optionally, colum .
lewt@@rﬂaaher@whd&&slnﬁtﬂmﬂeaﬁp@?gfymdavawdna@n e%wemf@rphaﬁcal
associated entry in the |I-cache was stored in order to
dddress t he scope of subsequent entry invalidation

[0030] Virtual Address 205 is depicted show ng two

super § "POoSEhe filaildtidaScatiy systetn & dlaifo$ivher@iisthe WiRR comprises
virtual address 205 is utilized by virtually-tagged
!rat%@&&?bﬁ!-ggsltléﬂs anfl Qlﬁirﬁﬁs%&i GilpdsttiglRf i ne the |-cache

(1%) virtual tag, bit p03|t|ons 14-5 define an index
207 t h éc'r%|neecatch E&%R%Hgn Sf val Gl ets 0? af,nsfalge% %g[g glt%o%s detn Ee
sets 'R 03| 'ons

B' L.n_an.instruction |ine co um 220C. Arow in

eldp §n ths yitep!ly tesgef dosimistigncaghes referred to as a
"1-line set." A though eight 32-bit instructions, for
exanpivaereietiic persral dogie ciscust i Girher genfigrsed torselertiecly gvelidate
instruction per 1% virtual tag is illustrated for
sitripd at@intoffsetl from shar dedmga ilreshotdsathe offihetrspedifitd big thieomlue of the
sizes are contenpl ated by this disclosure. Wen

WihttdndRtedaidiRfBNS05 is utilized by TLB 128 for address
translation, bit positions 31-12 define a TLB virtua

tag apgl bity,ppshd tﬂ)ﬂsca%nle sBrsQ 3 %aifh PEY os%ir?? rOCESSOT.

[ 0031 Durlng an cac or a spec

virtu he nd 207 fr

addr o0k sendbnBodtof ool ety et edhe 1 Sresupas it were
122. The active ASID 215 and bit positions 31-15 of

# RBYsigsllyitgesd mptTetinn cagheifrems WV pRioSEshpaeel ViFY Hhe

the ASID tag and 1% virtual tag stored in the selected
wathied cbinpaising0032] Similarly, during a TLB transl ation

for a specified virtual address, the active ASID 215

and bidecip dni addfesStradsPatioh ifivitidseeastfuctoh;\and t ual

address are conpared with ASID tags and TLB virtua

tags §ioh@finkAn Ehidy %@Vﬁ'@la% Ao MREGHiRNEchd 1|ﬂl1‘§spoﬁse to the
correspondi ng PPN.” [ 0033] t hough not il lustrated

ch%&s tﬁgﬂsl&t%nﬁ%ha%@%%s the portion of a virtual

VIt t ual tag nmay be the sane

porti |rt SS .CO ISl ng, an |- e.
vi rt ubt ?@%aaﬂq YT VRS nS Pty fiifit Ftually
art that aIthough V|rtuaIIy tagged | -cache 122 is
fappeksinptagaign gache fithacomprisgpped cache, |-cache061055
122 may al so be enbodi ed as a set associative cache in
or der flash iacdelangtheupsuablly tegped iiesructiort beehé.or m of
multi-line sets. [0034] Returning to TLB 128, both an
alias relationship and differentiation rel ationship
are depicted. An alias relationship occurs when the
sane physical page nunber (PPN) is |located in two or
nore entries in TLB 128. For exanple, entries 2 11 and
213 both reference PPN 0x80000. In this exanple,
entrles 2 11 and 213 have the sane TLB V|rtual tag but

L T Y 1 11" rc___a Y o M



not translated during address translation and, thus,
are comon between virtual address 205 and its

wa e@nst4aoed physical address. Consequently, biRGI/LS2087/066802

€eify an offset fromthe defined thresholds to

| ocate corresponding |-cache Znhtries potentially
related to the physical page. Since reference 305
contains three bits, control logic circuit 110, in
respohe t hamgthpdiof alainddmdwscibaivalditmgahe ertryei, theraiytually
be configured to sinultaneously invalidate eight
enped @stridtioh lkechel futthal doynpiiaggged | - cache 122 by
concat enating each conbination of bits 14-12 with bits

11-5 Bivalidi@inR WS bf Alor@dAfi &S rrek Mg thAn ABPIEdaba s&hREE
bits 11-0 do not get translated by address

{)d%ﬁ@ﬁér?f%isglg)ds e@ﬁﬁéd%g tROL4AYAS ¥raﬁ§£t‘g§éﬁi@v£ia%&ei%t%cﬁi8n.

ySi ca €ss and any Vvirtua esses

coul d061055 13 transl ate to .t hat.physical address, In

ot her Hior ahd deirogior et 11duioags sbWRER hagHhep To Vhually
the specifjed physical address nust match the physica
rgaedigstrigiiopicacherfucther cPpRWFiIS$Hre, any bits from those

in positions 11-0 which are used as part of the

| - cachwalidudioyg atsot afesclectivagnttiescamctespandingtthah adilngbst specified by
contain entries corresponding to the specified

rydiead tragdition $nvaliust im@vietidhe sane val ue as the
corresponding bits fromthe physical address. It is

only those |-cache index bits in_positions 14-12, for
exampl®, whhemethodiof clagnrd | grhescigimrbdaig thapifey mHhg virtually
the corresponding bits fromthe physical address, yet
wgd¢d instenion fegcte fegherabmpnises: es possi bl y cont ai ni ng
entries corresponding to the specified physica

addr efissh ihOf#aling heneSROIRI8eded idtruedd taehé id re@siREto a means
invalidation instruction identifying a physica

AAdRESS dsREoh BNAlhfakad from the I-cache due to the
contents of that p§y3|cal addr ess havi ng been changed,
the control logic circuit 110 utilizes bit positions

11-5 t@ delThke methedof thetd 1 fwhemit hevatilatestibé derndefthaedtually
by bits 14-12 to invalidate all entries in the
tappatsingtr@dion @hctRf fufihiél dohipeidesent ries in the |-cache,
allowing the I-cache to be invalidated on a set basis

rat hef..L; iEeqb-cache basis. Wth a single
instrﬁggpg%2@%@%??6@%%£§w%ﬁ§§ical address to be
invalidated or, alternatively, a virtual address
associnxtledhting tthe ¢ty in thwaviitdalphipggaianstaddioe sschetalfiesreceipt of the
enbodi ment enabl es software witten to a physically
tradgetknt sigaghe nodel to automatically invoke the

| -cache invalidate operation on a virtually tagged

| -cache to ensure that all possible virtual address

al i asts t oThhectwdef £lagd 1pmhsrdninvabidsteshe entry wrthe wigtually
fromthe cache. As described, such renoval nmay be on a
tagpe] instedctioorcadnrtfurtkercaotpeistkasi s. In this fashion, the
virtual ly-tagged |-cache is properly managed w t hout

any agdeit/in@nal infticlem cathe imelig ot inmaihetidhelecibps g Walil@bn of a
to the physically-tagged |I-cache nodel. [0046] The

r T us indexes into the virtually
g%gg%&mgygécggk%ggﬁ y control logic circuit 110 is
dependent on the set associativity of a
vi r t ulihdhyintvadgigedg theadiellyFhgged dnstimcobtarbk irdicsgmaerto the
illustrating selective invalidation of a set of
Mistri il dchiggadiate gaeh@ognt ri es which mght be
associated with a physical address in a two-way set
associ ative |-cache 422. O her than its associativity,
t wo-way associ ative |-cache 422 is a 32 KB
virtually-tagged | -cache with 32-byte |ines and may
suitably be simlar to I-cache 222. Virtual address
405 is a 32-bit address stored in a register such as a
program counter (PC) and, simlar to virtual address

N - - o o r



where TLB transitions from bei ng enabl ed to disabl ed,
the |I-cache entries which were stored during the
wWo@perard3ve TLB are invalidated by the control PCOUS2007/066802

1PPuit 110, in response to the TLB transition signal

239. The TLB transition signal3 239 is commonly

generated when TLB 128 transitions from bei ng di sabl ed

to enabl ed and vi ce-versa. 1n061055 18 particul ar, the

| -cach® coht ewitrodiqgnadirqyetrfer dirantin2 4y irtyatlyrtegged meserucidon cache

the TLB transition signal 239, generates contro

& gredtsad 6 it wara hiptigtieal Bribggodandtructibe cdche dohea BV b ipedgram

match the flag field indicating the entries were

?5&46g@@w,§ﬁ@ﬁ@g@while the TLB 128 was in the state
romwhich it has just been transitioned. In an

al ternative enbodi nent, the flags of colum 220D nay

be set finihenput s reqeaniag an pdshicssdtsnglaorsingpledatesingimediioadand

In this enbodi nent, when an |-cache | ookup is nade,

the f] ags are con§idereg to ditF“n1T%1!f thfre {s a4l

mat ch® WER PREENTEfe Ep bY@ b O R pig g ety S e aiiteelly
0056] In another alternative enbodi nent, the praoblem,
gg%@awc‘ﬁl@ntcﬁcgw ipgespPRssre thepaddegss tragﬁﬁl%l IBYﬁléiﬁte instruction.

| -cache entry established at a previous inconsistent

state;4s a 3 : I I : . In

thi's bhbodt nertof K CRrsTeAaNS rRatSPrEtde | ach

invalidates the entire cache 122 when the TLB enabl e

t r ansa s¢oond sipgnédr r&39vingeh matredionlvathe ineslalateaissthetion avherein

transition in the TLB enabl e nechanism [0057] It

Hlaotdads R geGag eftkobYighd198LinSHidakesh dntrytiRehdvittubiRatagged

the size of the virtual address 205 and the di nensions
o L Bhelie 81587k pbRGvd mi th iRE1ARP Gt
o o e 1B b R HE R B R SRR B,
of the invention. [0058] FIG 5 is a flow diagram

i 11 usko.ati fie comml hugic &Mitfodiclammkiorfgrtierdontpuainky
tagged instruction cache operate as if it were a

physi cal l.y tagged, .instruction cache froma software.L .
pr ogr #hihydi ifeUtdp djsabling fie MEACOT SFaHtsRICoRtTe] Sig o invalidate
met hod fetches an instruction. [0059] The fetched '
amentruatthonirpeldy teded mstrigivncachs iprcspesisde tB3Bldygse franslation
the fetched instruction is decoded. At bl ock 540, the
metlidde thetrestivnnes the type of instruction. If the type
of instruction is an address translation invalidate
instruction, the nmethod proceeds to bl ock 550 which

i nval i dates one or nore entries in a TLB such as TLB
128 in accordance with the address transl ation
invalidate instruction. The method further proceeds to
bl ock 560. At bl ock 560, the nethod al so invalidates
one or nore entries in the |I-cache 122 in accordance
with a mappi ng of address translation invalidate

i nstructions such as defined in Table 1. Those skilled
inthe art will appreciate that the order in which

bl ock 550 and bl ock 560 nay be reversed w t hout
affecting the invalidation process. Returning to bl ock
540, if the type of instruction is an |I-cache
invalidate instruction, the nmethod proceeds to bl ock
560 to invalidate one or nore entries in the |I-cache
122 in accordance with the I-cache invalidate

i nstruction. 061055 19 Returning to block 540, if the
type of instruction is not an invalidate instruction

of any type, then return to block 510 to fetch the

next instruction. [0060] The various illustrative

| ogi cal bl ocks, nodules, circuits, elenments, and/or
conmponents described in connection with the

enbodi nents di scl osed herein may be i npl enented or
performed with a general purpose processor, a digital
signal processor (DSP), an application specific
integrated circuit (ASIC), a field programmuabl e gate
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