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Aptaners to von WI Il ebrand Factor And their Use As
Thronboti c D sease Therapeutics FI ELD OF THE | NVENTI ON
wpQOBp3ibe i nvention rel ates generally to theprCiraiSeoosn32150
nucl eic acids and nore particularly to aptaners
capabl e of binding to von WI I ebrand Factor useful as
t herapeutics i n aRVERGIEIREE SfSTHMonbot i ¢ di seases
and/ or other diseases or disorders in which von
Wl ebrand Factor nediated platelet aggregation is
! vention further relates to materials
Fl TB ﬁ%ﬁggq§E§”#§@.adnlnlstratlon of aptaners capabl e
g PSRN
NVEDO@E“ [ggggggnﬂ§%%§$§g§ggﬁﬁgﬁpgF% aci d nolech%?E
patteovilanky, specortiot syxterdiforgoafrdlling pgwentoraopavarniressiving taagh
i nteractions other than classic Watson-Crick base
pairing. [0003] Aptaners, |like peptides generated by
BRORGR GNP ay or nonocl onal anti bodies ("mAbs"), are
capabl e of specifically binding to selected targets
and [A802] at Arkpnirebsyistant for cgntadﬁng/thewomer prayédedgo a power-
nt.er ct 0 thra
regeiutp R BaicSal mrbileRy B0 RlPHR P R ey B oS
Dilsétetél dofripotieihte aiel Rl A6€ S6mbinedfgrand ﬁarﬁﬁulﬁ%ﬁﬁ@htmn or
sequence ol igonucl eoti des, aptaners have been
im@%ﬁégéﬁéd for over 130 proteins including growth

}c act o ?fg‘ir lﬁgtfg?r ec@%ﬁr&emﬁ%g&%r contr | arrangement

colrfpodsd M[bvdrfe:t}sd)ﬂdisc(r&@ <cédponetkse Ofliesesgn, 1nblludéis cbﬁtﬁol system
target with nanonolar to_sub-nanomlar affinity, apd
10diveigt anpsietiasd spardlsenser §doip MRt PR dorirarcieng P@@e@fgom a
@\% AEES 188 lal co %ﬁ@’co? qglb Yo qg’denﬁh%ﬂwﬁﬁ%f BRPHE Ilpe\?velf &df
e sane gene A'Serie Structural studies
108ax Ensthib@nwith ah assptiated ﬂmraseascoraudébdl fusofl 165 poyvdr swvitsla iréd
pes of binding interactions dro en bondi n
<S@vebfsrao%qhélt%t%e&fg U rtl?aéislew%ﬁ]ﬂﬂ"ﬂg picalipgalmeny)! As
1llﬁ§tﬁa"téd3 e&dhcéf‘%ﬁé ea}lods faiasfcre@é Eotpdbhis i EomBREH SRBGAd vitekiXo
I'n anti body-anti gen conpl exes. [0004] Aptaners have a
mexd thimereed$ otiepartiablreuschprogess epnfmll applwatmnupgestagtmg a power

B

ap%ﬁ@ﬁidneﬂﬂel%tiﬁibm@l@h lof @isb@tel%ﬁ%@ﬁéﬁt@ $or al singdelPbwérdBop tdaaites
of fer specific conpetitive advantages over anti bodj es

7 diseretstdempopess é% 119|401 18gil &5 1140kl 6eﬁ1@£hb1 & witholgowires J22A-H

PP AR o B0, 5y M oL 0 o

exGRIPES At 129 Bid 1I214[Bt, fcﬁ:lthé @aﬁmes mﬂAJ dﬂa@extdﬂ,ecna@ﬁuidrae
leads. In vitro selection allows the specificity and
CORFHONARIE garpplse he inghidgdspchyas afmer;, ¢ REGSSUre s61ASHIS) QOBHPORER. 2
. i.Qn 10, . [N
pes Ao RGN Plre MRS i IOCHH AHROAARADE poch of
thage chmpioaérity walhdftemmagnivg @ iwirist1f2 adgppasyinlp 4 @snmectibask24 to
have de nstrate the eutically acceptahl e toxicitY
telaw&a‘leé’@ O?rﬁifgb %‘} TCQAETIEaETTIREE 8f Pty VoTes In
orfBY r g{ﬂ%r{ﬁé Mgw &SthE AR c%el\p%ha{ty limted by
I mmune reSponse to anti bodi es thenselves, it is
ext r[@00UY diFid.i2dllbstrates aabihcr ¢xamplé bffdtyeg:at poEgrtcaniels

nost bec use ann ent ed
RGP SPOOF HE SR TS & A 9B B R oy s shown, he
cAABOEIE &an ihé1BHAE qsdﬂ%teﬁfébe@jﬁg Q8 caRrdlies b@4 andBdve 6

fragments. [0007] d2£ Adm ni stration . Wereas nost

compedtions [194 ippmanes d2andilineid gontamsetalddran be pasitioned between a
adm ni stered by intravenous infusion (typically over
2-4 hours), aptaners can be adm nistered by
subcut aneous i njection (aptamer bioavailability via
subcut aneous adnini strationlis >80%in nonkey studies
(Tucker et al, J . Chromatography B. 732: 203-212,
1999)) VVth good solublllty (>150 ng/nlL) and
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be stored for extended periods (>1 yr) at room
tenperature as |yophilized powders. THROVBOTI C DI SEASE
wOQAkARoIdr i ng normal, controll ed henpstasis, pCatsk@®ss32150
do not adhere to healthy vessels, rather platelets
typically adhere to the subendot heI i um of injured
Povess suppdy b cethat is gowmed tora pcvwgqgmslyéog émqt@how in Fig. 2) and

act. ts
B R85 QSH YRR R0 R EE L B R,
prmmﬂeé/ﬁ Fdsite &ﬁﬁhe&aﬁit@ra I{oweV\Ew)tch $1 éﬁthﬁ’ﬁ@hn&ie%y@ffpe of ower
pl at el et adhesion at sites of vascul ar damage.

svgtohabyds pien 3 sesnipenduetorbasad sydich suetngsislid STaléﬁ;lte%ﬁy (SSR) a
T s BURRHEGHioher KRR MCIR A0S of BBl T B Rlheen

ll\xqmﬁldesvpdwﬂw apowelelbamm m&hﬁeta%e«m e heMidd £lweand
ctor domain A3 and exposed col | agen. Transi ent

aﬁpﬂtsaéwacﬁ BiRsess 0T APRICAHAR gnser 1rQ§<§é}3§eért GepPsisiEe @f thejhgater
120'i8 %ﬁ@&s@f"éﬁ foafidl Qld)préﬁ96§ REIWcK @9?% Bnb1d-ne4 f%r feedback
I mobi | von Wl l'ebrand Factor fac |tate
coatthksf the pawetirgoefi thapower load ;bIQaisectheassa lmmw Additiohally, as
vasc a et al i ence, 297

a5 B et spustiigh Y1 1eRE Vet ira primbcrandisnt 12

thEtr iBcTuBEsonat sensoPl IW' TH: BRitlsBROF 1 8Ns Rl 18cHE inBoximity to
henpstasis in facilitating thronbus formation at sités

theheatersiZ dhe limpitisysteni ognniiseGor tter it gontatter Yih the limit
W1 ebr sane. nmechani sm Q .pl
copipne 2 et A acl 4o qFo R obsipn 2 T et 3260
préRECIe Yiagfigl ebdmdtit e e Batel MYPHYMNEEs@hAoa! ﬁﬁlure or impairment,
gregation and thronbosis formation. Al'th oug

Im%hmttﬁpmn@m ¢12 reseinps pewerrfeons therponter Punf 1ha<mgél asgepk

deﬁlﬁceﬁﬁxél%% lzogalrgﬁ‘%—lgglrnt%@ S 0 Cl a ?Ld(r%{e(re S ﬁ]%g whg{l] ‘a{el']ﬁal{:}ﬁ I'TD r eF fl 4 has

detdvaet] HORkarer lcbhditio epsigndlftd the likkii do@thcfétr dt esved Ddepafaceire,
one or nore fornms of cardiovascul ar di sease, and that
todnifpigte Jppis peian isAholimpesplaston 1§ theipli R adimg power from
e R s P o L LB LR 00 i
inFig. 2, t2&h(R&OAY comPOrich withii G qobwemmmp_t sgtsteam_zw tdquirés

present]y ailable therapies igs t .l mpy oV .
seppicoHEE 124 G Bmrout §o s 2k SRS T wiring 122
mﬁ‘&?&?&@@&hﬂ&{en’t MatatlhGor3eNd 68 co%fuslngt]{g\ i HR39 and wiring

Accordingly, it would be benefici al treat or
mpstakegoftert feswhrbCemmod nsistakes mydqxlmmgnnstad@tlph ancdhdet incorrect

on, in the vascul.ature
tof i 19 P RSBt Blr%gcgﬂtswg O Pofisoiei des
| ¥ t&@Hfin @] JABH thies 1
g A e DR PR 1P ros ot termnals,
eldctiieal mmﬁeqmtqurmp M@@@ﬁhé&tcpmomnts, l9e eieﬁtrmn@gr@tlc emissions.

oS0 L ERebSp iy bien: Lol AEERS: baT BRuTp8lere

indlndé bt haﬁsf@lrﬂneﬁl@ BOZT b4 Jéﬁsdtél bi osr MELHtentdn®devices for
strategi es representing standard nono- PEGyl ati on,

measuring Pee EEpTCAhRsAterislies ofRiRgsieE couteal v application.” As shown
R t [
in % S Akl m, OO old Gef dodfohl ittt b8 ppliBphdfin the
pcdmmupplﬁllmaBm fbmsthel pedred switdhel 18X érel hvetet powér lohd120 to
i nvention. [001 ure 4 is table listin
SeRPf %reatﬁokaméagw eg agmgtql@l?rm agheigEeRt R ﬁ82 measures
&E}én? @6@1?1%5?8&?{ subb ?tlﬁier?, 4SRHcH 13 p&mdmaeardu%ﬁf Rarformer
I nventi o 00 Figure 5 1s an illustration
casérpllert (noigshoive) phighds get amethendisergtestomponentdhasfrequiR@€s 1029
(SEQ ID NO 214). [0018] Figure 6 is a graph of the dot
bl ot bi nding curves for ARC 1029 (SEQ ID NO 214) to
full length VWF and rabbit ¥WF domain AL A bl ack box
in this table indicates a deletion. [0019] Figure 7 is
a graph of FACS data showi ng that ARC1029 (SEQ ID NO
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[0026] Figure 14 is an illustration depicting the
sequence alignnent for 26 aptaners of the vWF DNA
weBMEXQe3Ty 2 Family #1. The black |ine at the POp/US2005/032150
the alignnment represents the proposed core nucleic
aci d bi nding sequence required to bind the von
ingtp]latigs, SAdng-and ennnectioge for ingdiaripn mitg jhesusesappicaiion. In some

aﬂgltll%él}gc{IlL,?ttéﬁst\g1rrﬁll§%eg% %@ﬁ%pﬁt g %%?&%4%0 introduce the

curfdnuahﬁmnm'aa 302 BdsQltingGn tallit&haexppaﬂaxmy ok KingihghinestaMes ARC
172 &5%? NO 222) and_whi ch residues are tol erant of
LbstSlmutuilb g [dodlngtates apather discrete Gomnepp control

ol 1, S L1 SERUETE D, AL O
betBEQ thy pbl(z's)efZ]Z)ﬁd 120\R6d the ¢anta8BOl H). T @2l redaydl 18REteives a
3 (SEQ E) NO 272). [0029

cq*:atrgh%sm%‘%? drom ﬁtswp@tr@é%\ 107 ﬁ@f A tea sty Bied deRtipl ad 40k,

RSHEOSRS) MR PRSI LBl e A R
109@omldapmwm@ﬂ%®n(asﬁ®1@ ahiDi@8efpretto tRREKAR 104dIRQ. E)
| ack block in this it bIe indi cates

NO 304).. .
Agiparichioral s ag cgrBBEeN e orheefes Y BE Ry Biely required

fot 8ndther isef appiikatigidi cat es a phosphor ot hi oat e
substitution in the phosphate backbone 5 to the

i ndi Q0T nisnewily depichloBBdY critgeliestalBitions rquiab bpecialized

Seﬁ%ﬁﬁ L e B o R B SR g 5y 18R
1) ani@e0R) atdm €cHioRs. EA d@08dI6), an é9

EQ E) NO 317) and ARC1759 (SEQ E) NO 318). A bfack
adﬁlum mﬁdlﬂqatgorxsamdereplﬁ@ﬁ%%r@qwr@élsgmnéﬁwn[ apd3ggonnection of

velo e ooyt Rt Bt B o Mg FESRBI Rl e seq

E) NOO0B8P) . A3z Jexfstioy pew&Ocdnsromrgﬂaﬂbntdﬁm‘ls@hd fugstdlladons
tting time, in the PEA-100 assay, for human whal e

afBP slac‘emglg#@aﬂ sty tm@iaélsSS%E@nE}exmbag@mstmei@lszs
@ﬁ%o@or%@ﬁ@fg@%@?al&?nﬁaﬁ&? gf IR ruseﬁr agghcatlon For

oncentration gure i's a grap

exantple) Rilmmit tomte] f(brmvar-mﬂmg&@;@ a@smymonftomng‘«mmpdmehme not

in&kaﬁcg)g%gg%%hg k%s %E)I X n @{l%%% Reo Shﬂ%&)otlile required

ad&@@@&ﬂ?feﬁft%ﬁﬁﬁ/oiﬂ@éﬂ&dé:dsﬁure 22 is agr aph depi cti ng
percent 1 nhibition, 1n BIPA of human PRP, treated

wth Integrilin(tn), ReoPro(tn) or ARCL1368 (SEQ I D NO
291), as a function of drug concentration. [0035]
Figure 23 is a graph depicting percent inhibition, in
Al PA, of human PRP, treated with Integrilin(tm,
ReoPro(tm or ARC1368 (SEQ ID NO 291), as a function
of drug concentration. [0036] Figure 24 is a graph
depicting percentage of full length ARC1172 (SEQ I D NO
222) or ARC1368 (SEQ ID NO 291), detected in human

pl asma, as a function of tine. [0037] Figure 25 is a
graph depicting primte plasma aptanmer concentration
(determ ned using Aigreen analysis) plotted as a
function of time follow ng adm nistrati on of ARC1368
(SEQ I D NO 291), ARC1779 (SEQ I D NO 320) or ARC1780
(SEQ ID NO 321). [0038] Figure 26 is a graph show ng
the time points on the horizontal axis at which bl ood
for testing was drawn fromthree cynonol gus nmacaques,
ARC1779 (SEQ I D NO 320) plasma concentration (in nM
along the top third of the vertical axis, PFA-100
closure tinme (in seconds) on the mddle third of the
vertical axis, and the tenplate or cutaneous bl eeding
time (in n1nutes) on the bottomthird of the vertica
axis. The average fromall Bhree animals for plasma
apt amer concentration, PFA-100 closure tinme and
cutaneous bleedlng tinme |s plotted on the top third,

1 s o o "
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t hronbosi s nodel. [0044] Figure 32 is graph of ARC1l779
(SEQ I D NO 320) plasma concentration (vertical axis)
waow/kexiet i on of time in each cynonol gus nonkegTai2005/032150
treatment group 3 tested in the electrolytic

t hronbosi s nodel . [0045] Figure 33 is a graph of the
SYMMARY QEJHEEINHESTIONe ri ght (hatched bar) or Ieft

car rt i.cat n_eag
o 99BgT. " b ohtsBS Ak Bnfa Btk s B RL ism
thaﬁﬁclaamh@g&tmﬂ@atmbm&srgﬁl Mhie GolldWingpastss ARERmary of

Bar pairs 1, 8 and 9 jndicate treatnent group 1

the pawpicgaatighsyplenpaecqgdinggo somg gmbadiments of msentlon in order

ol ApEEh B3t LR DL LR o Bt R b 1R
sqnhﬁamﬁs oanaestensive onertvisng @hd grmeither 1nﬁadecb‘a>| identd¥ ke ds
ndi.cate treat t group 7 M pl asnma

nd 18
Crgwla%@rle% ﬁt@ﬁtm‘mlaw 304 gy ?qmgafs i) Scopgﬁwrﬁ Rathey the
prltfary i RRE of thelSUAEAY & o RALARBICHSHUR SF oyl ina,
snfhﬁhﬁeﬂjfoiﬂl as radnrclaﬂe td the atare dd:ta@srcbdqscﬁpt(o’ﬂ@ﬁesel«teﬂllasna

t t t 0046
o gk i hocfet 36 f in Bl R st RO wshronirl frSicih havine
a ;ycﬁr&ér 6ol ShatGhclt 8 AR BHS VAR AR Snks P

groups in the electrical injury nodel taken at thé
mt:hud@ paiihintegsdimrcouplingraethonisaoier alechaieal a@ﬂJMVNRV@I-‘couphng

of AT & SomPongtidtie PErel D) i i SERo Y i SRes e
c(ﬁlmﬁ@mdﬁfosl linvein i@ d VO ProWdel seddnanshiEaih @inohe di Ré@Hty of

pl atel et aggregati on. [0048] The present invention
pPoyvesepaiee sxpiearpomponpais vEkdag thecarpingmaehanisng Thasystem

o) BP0 ARGS9 ond I GZROE Bl Vo

1nFa@€attmh cotplirpoitectanizadi Theiosver kWitcly comMidehediaridell pedvides
target is a variant of human von W | ebrand Fact or
eleqiri¢al saerey tord Pawss lopdglbapowarsetitch nglydes a pgwer supply

o Pk vaE PoPeTRAR ehon Rl adior e TR iETuce for

prouidixtg, anleaxt atpoetiono of thelréeebred rsdpﬁwpbwer toatheg pd)werrload It also

variant thereof is to. rredlate e). et gr ati.on.
inglyfes =PBB; SHich omprwicagpn yiertdse ﬂﬁglﬁ lni8ile ovet the

co%ﬁﬁ@e{tﬁﬁqnﬁ(a le}fé 630%5 %ftclh&%nﬁdﬁ@ﬁtt i a&aaﬁéd # thO€oHBHE
Sstructure and stantially t'he sane ity to bl nd
machaajstrafoe meohamhaé d¢leppacd pochcesmuhigatiaf cdwphng Vemsystem also
. Wl ebrand Fact In so s, the v
m\F'ﬁldgs R SRR 55 OTPP PR P P i cbBpéiEt
I EB Ak Sller BRpBANRY a &ntloN8r édi@DAATLIIRESCS foe
von Wl ebrand Factor target or a variant thereof that
ccnmnpmp@eg et thei cemrawiiention ok e Bewaiieh S\iv@clmonllmgm

T

syts@hgmw 8 zn"gh ut 88 of &ﬁnpﬁﬂeﬁ@ lﬁﬁlhﬂlngwgt@ﬁﬁcdh&oﬁﬁﬁlﬂdﬁeﬁ@or

.. [ 004 e ternms "sequence identity" or " %
prpm@mg g gontiohsighdl. ddesEstem gisotin@udss armrrémﬁu%qt@ném&c. d

ol AR S imul AR MR o USRS

cqeot §nteag eoraporenisn ThaGysem daitithe discludes raqmlmotmctﬁﬂ uhiat

. are the sanme, when co red and aligned for naxinu

ing RO PR G RPN At GBI P BT

mEGRHRRFRr HRIRA L3 AAd BlePLAILRUBIIRY oMe Y P@ﬂents of the power
I nspection. For sequence conparison, typic one

caqgliamc eTm:pcSNascoatrolsﬁmneciuéessaq@pm (sepplp mrfbnfaxh forersteiving
sequences are conpared. \Wen using a sequence
conparison algorithm test and reference sequences are
input into a conputer, subséquence coordinates are

designated if necessary, and sequence al gorithm
program parameters are deS| gnat ed The ‘sequence

.y "
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e.g., BLASTN (for nucleotide sequences) and BLASTP

(for am no acid sequences) are described in MG nnis
weroml2931ducl ei ¢ Aci ds Res., 32: W20- W25 (2004PCThiS2@5/032150

preferred enbodi ment, percent identity is determ ned

usi ng the BLAST i npl emented al gorithm of Altschul et
poxyer frapp poyeer supply|and aaaomb@ﬁ dnterfaqerfey provisling, apleast a portion

Ofi\I@é ?]e{ll {3!5{1 §?}%}é§?ﬁfw§‘xﬁto ?o%&err gl neﬁc?w&h%ﬁ%@@ﬁlgg{fém select*vely

provides glsctridal energp bpa lomnd sespodiiss pthatomiol siphal a&ﬂtadﬁpted to the
hurmn von WI Il ebrand Factor or a varjant thereof
COMBlGHR maginis: oFhe pover SPiieh ermPnPIEHCHlPH? PPwgswilch”

cofr B AR g BR% o LAER0 AP PlmnRfog

anbedBnit ddrepaticascicattraling ﬂre:sctehmry roﬁyhetsappll@‘tp@wer treﬂhe lpy»wer

ot ass si.ng a mul ti int.titration and .
SWEChEPRGOTE - L T o rhing BEed st bRy R petmeglimit
opef%ing 'cfi‘ﬁgctblnstﬁx Rl Rliterye Itli%%upf:@%%ﬂer 0B BoRELbitch

invention also provides an aptaner that specifically
commugltfo@mg responsive tathe amse%unmpemuctxawtensmg et . | n
nt S n.W| | gbr.and .Fact or. domai n
¢ r 0072 . B ko baentitihnt i iR SsBiaet f Bajer bnico
syEt@fngﬁéludth afi QS erd TN SiafiBA bSuplinb endeHAMEM form¥¥tahRBr, and
Factor donmain Al target is a variant of human von
elagtigabtsnd romprsicstion eennling A aphelity of compenantsing) bgpewrr

coHﬁromhrst\%/ ont'@\% SV et%rrnaaﬁ%) 1{% eJ & Klpa%. g%%lﬁ?erﬂlfgﬁlgc om%%ngr{ts
anarﬁqﬂﬁi*aH@rrttf%elfchﬁﬁ@uﬁigagimmlneﬁtmnTh¢ saf-einfigriny\bf égdhr and

Factor donmain Al or a variant thereof is to bind tq
COPIPRPRINtPEINE TPIPORR IetirsEivaS priE1dentificalign jof Arother angpd the
Factor donmain target has substantially
plglﬁﬁty\gfl&)& tf)fl’ri]éu}{g Yure and substantiall y the sane ability
to Hood3Ekai th aﬂt arotiier ambbhmient;fthdwmnamtmmncl\mw aelbmmmtontrol
Fact.0o ot her enbodi rre

r. domai
SYPTYBYARE TS COPTaLRR TP IER BRI PIliRG T o argnt
veWnI)ﬂsealfﬁH AndediiGlofiro dhler?é haklﬁf lurafitydof s@cérﬁf"c@rﬁpoﬂént
non- human primate von | ebrand Fact or domain
vdrsaorgaeb%lscf BOBEEd i a system srdgpatiommoupling mechapismfor ln@lghan@ial

ctor donmain Al .target.of, the inventi ri ses an
clégiond aaf eamsBeerion citish the 5y SRt R BBoTE006 or
cofnbeRhére eakR ofEHd HRE ¢ F&ﬂk‘ﬁt $&§1@ﬁ@5@ﬁg 8p¢rabIe&Hlth each

from t he group consisting o D NOS 4 to6. In a
ofpsaelfsecmd@oembomtmmonsmi@n\p@nplvd wlféltﬁﬁmlrﬁorsiﬁabmtﬁgmﬁmau n

tar conprises any one of the am no acid
Coélgld% g‘g‘sa“?g} ected fromthe group consisting: of SEQ

| D NOB14] t 0 ABotHcP BRBbdibitnDoRhe ivestidrEntludéNepdWEr control
aptaner of the invention c%rl ses a di ssoci ation
sysigmsinglading greontagtion power sWitdhedbr sphestivalyrse vidimggonenfropya

ot APl LSV 5305 o ASPIRL o SL LAY

threvheld lingsfr ppovediag abinyit éwntd%ng fubetden, asanmmcmmf the threshold
preferably 500 pMor |ess. |In another enbodi t he
lirgjs¢ Ahe AmecommonPRABHChe FPHEASHBOBEE WL &6 Ger gdhes an
r
in éc?g%tcfh%dnﬁmt ﬁ(ﬁe}ﬂgﬁ‘{r o é’nf’gﬂhg\éé)\kf&kgoﬁﬁgl ChP Tﬁéoéﬁﬂ

or a varl ant out 100 n or | ess,
fupthetf iaclatdsya s5@tenMrﬂngraitﬁms:,oup]ung‘ medahismlor nwcbmnd:aé,sﬂectncal,

eferably. 5 nM.or |ess refer ss, and
afspaiytistioaspyp St gin b SelestielorgeicBens e Honent
infPRe bamr dHRMoP§y stel T g@%nbms&ﬁkhiawa cOERAXoMPbRGt that
mul ti-point titration and fitting the equation’ y=

(max/ (1 +K/ protein))+yint as described in Exanple 1,
bel ow. [0055] In sonme enbodi nents, the invention
provi des an aptaner that specifically binds to a von
W | ebrand Factor full Iengﬁh target, hi sone

enbodi nents, the invention provides an aptaner that
speC|f|caIIy blnds to a von VVIIebrand Factor fuI

e~
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sonme enbodi nents, the chem cal nodification is

sel ected fromthe group consisting of: a chem cal
weubsteaei on at a sugar position; a chem cal PCT/US2005/032150

substitution at a phosphate position; and a cheni ca

substltutlon at a base position, of the nucleic acid,
preyides epatrobsipends wethe gmt@mmdclm@mc@@pom faricontrolbing iag
con sting of: incorporation
OpggESﬁ%?glﬁ'é%h%gglgﬁ ﬁ cappi ng, conjugation to a

hi gHO0WEE C uliayet arb &L emlﬁtﬁdhbﬂmﬂmﬁgﬁﬂtlﬁn izmmethnd of
con]h)‘ilrjl gation to a lipophilic conpound, and
contielling HPET Wit RIFVes SBRENGY stemi heaing a MviglipHeE nowss seafd

coﬁ‘%%heﬂ%o A%e mlethdd 19%19&%1 %:,gl?raﬁﬂg Qéif fﬂ%ﬁﬁ icdtfdf of each dpomsponent

nmunogeni ¢, ar wel g t conpoun
wifioh yalokwet ecnﬁrog ls}ysmh Th@mt}mﬂ@ﬂmmﬁh&esmmpanhg theridentity of
| ycol . 0057 | rrent of the sen .
SR tas5 fas?rgﬁ@rﬁo ﬁfa%t o6 9T WTadEEFaRE aleffl%%ratwn
anﬁ@t}fi‘gﬁl anll R¥onREiey asﬁﬁ&écftérﬁ;ﬁl: |oYoﬁ@oﬁn&%rcgﬁI hoWbIRE Rls onswe
he aptaner conprises a nucleotide sequence haV|ng
tomlm'cmrmmamgf our, no nore than three, no nore than tvvo

h h t hi oat e backb
or TBOA] LS 2SRRS4 2ahs, BREKROIS o e
1n$lﬁ&estahﬁasé ﬁﬁ\gﬁg a WO eorifparddl foftdlhsay tddbivind Scontrol unit

increased relative to a second aptaner having the sane
and geawity witbinsthe hewsieg fon rededng mgowmﬁmmr Eﬁhh |bwt leclbéeza@n

impf FOpaF i tos SRpath 885 po e SRR REDRRYHRRRSE terminal
foKEsuMling wsﬁm«m 10éeiBinp dhadganlicduplifg figivies fPafikédiyhad | y
not have the known pri mar%pf uncti on of bi ndi ng nucl ei c

eleggrically [conpigle th .mm@%d ewputpays termingangronire} iepninaleof the
BRI B8 s Pl BpR0Eot g0

seleotivaly btoaiding ci Easttaopord@naf theAlovied lre;peived adtha imar pawbr

of elther target, sonme_enbodi nent t.he nodul at
texmipalitp dhe ?%P‘HIPQWQV @pna)@Jg E@f‘a@qnéw H@aﬁ%&% Ryse a§ §o be

re%%%gibér@%agatﬂ%%a%h o eagfd tfuggo Y Bk hODbiRRdEdA Von

ctor ne ate et aggregation in
cowfigared kaeletthieallyecrnphti the ndnstrol tuhﬂ tapieaoptroldérnihas of the

venti on vent b| ndi a one, of t u

reqH R GV €5 Gt ob o SR R rgrcoraieg B efpse

von fabhpbr ﬁp%oﬁ%@ta%ec{j%b Ehx/éhtl@@%%We@E%tﬁ)l‘é?sftérﬁ'i‘ﬂcludes

thereof,” to a platel'et. In other enbodi nent s,
a lmst haeng eihoush@ fonvelpasably rmeeveg agomcddmrtgtndﬁeﬁms adﬁr@t

I consi st.i ng . _the .vo | ebr and. Fact

cafiy Gt te S VEE o RV SiLE a Reropd SRl Be el i GRH Errm
input\Rfref Birm@ial, @b oA §fut bewasksmingl @dupledt@tetive 8RBk power

protein, hi yet other enbodinments, the aptanmer of the
from e @ptp@htepnwlam @emd] BPYer Bitdingndyeatref cuplersfogggupling to

con i S f |
RSB Bp htc<e0 KPR ot R PR AENEE ot 208 o Bty
of%lldchﬁfal t@mgé&tionst (A lﬁl’ﬁﬁ sztaIl ﬁ ®isitioaed phthin the s¢cdhd c&htydand is
In some enbodi nents, the aptaner, of the, jnvention

cogpled byasoptigm ¢he electiisa %@t@pwﬂeﬂe@@s Wi thsgapyigpwer

te%h&le all ng%gtsﬂeﬂﬂfnfai SR LeketvBE h&?@ﬂ Q! r@@e%e’&%ﬁlhﬂ‘?he it
a non-si g cant 1 ncrease

cabitﬁmhdmlge duitpee posvet mlﬂalhaA cbhtrolnamiiuit esnfigmret ’mr@bbmte

I th 10
oA P EoL SIS 18 TS HF ate SViT R oBtrol o iR pter
svxrn%h%ll éé?ech?elgf lﬁ?oxki’&ﬁg Cﬁt Mot d pErtish oP IR WRE tredeBledtak BRLRFut

he aptamer of the invention. |n sone enbodi nents
pomae temremii tanthe outpait pewetdtrmningln clhelpnizoliwiidma ¢ hpvsing adapted
tenpl ate) bleeding tinme. [0059] In sone enbodi nents,
the aptaner of the invention has substantially the
same ability to bind any oné of the group consisting
of: the von WIlebrand Factor target, the von
VVIIebrand Fact or donaln AI target and a varlant

T . r o I e o e
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205, SEQ I D NO 208, SEQ I D NOS 212-214, ARG 115 (SEQ
ID NO 221), ARG 172 (SEQ ID NO 222), ARC 194 (SEQ I D
WOIGN@A3)312 0 ARC1240 (SEQ I D NO 269), ARC1338 ( BEQUSDOSIES2150
273) to ARCL346 (SEQ ID NO 281), ARC1361 (SEQ ID NO
284) to. ARC1381 (SEQ I D NO 304), ARC1524 I D NO
togayleasahlyicmpled dethe psaimwir) and sharentss gmé wgmem@

c@%@ﬁ@%@é@ MG PR ) mi AR B ep Bt B

retelvARSAWE GwiHEQs h [ﬂuNﬁbﬁ Bﬁheabdtré‘ll?(ﬂn 8db 1eRREEbIP:dWPled to the
322% to ARC1885 SEQ I D .NO 323). yet ot her
bagerh ShE AuFEad unit w@: At eAmpqEn; hﬂygr&ar@ﬁeshgldéwé@tr@aon

AU P QBRI 1,0 icd SEOHA DR iy BFO

ﬁﬁﬁﬁ@ﬂ D NO 169 SEQ ID NO 172, SEQ ID NO 174, SEQ |D NO

177 I D 80, . SE 183, .SEQ I D 186,
@E‘gb i@qﬂeﬁrfgr@ect eEBe [FyeREPn. decongpl sl bt use
| I

m%mme%%S ; ﬂé&%@lc%ﬁ%é 55500 1020050 SHOH WREIFAR: 2L

adamet! faoscéiSiEg aIpDV\N@sWQ@) Tlte ARGLDABENBENCIDING @8P]
ARC133 S I D NO 27 ARC1346 | D,NO 281

R SR G BRI eAonlrg! ARt P REHERGORG] phitch for

sehidG¥ @%gnrd@ﬁ &g pbwdQo3edd. ARGARLIGuSERhbeiha3ddhtrol Module
ARC15 SEQ D NO 316 ARC1546 (SE I D NO 317)

andpcadapied (oo rﬁlgasqbimgpledmmpmge lepDa adigafgred for

eI uBTEE o SN Gt Lol RhdS S b A 1€

2@ controBsipadl$ tocthé ﬁbw&’d@ﬁwhlmtﬁm tHdi®using @awty Qiontddapling
i nventi on conprises the primary nucleic acid sequence
the popratihousipg toshebpss hqusings) or” ARG 115 (SEQ I D NO

dootP oD b e ol Sl plon E D el
p@agicohipel Unitiacl8desAdDsert2dy a pewérawaich B0 aaavidy défmeﬂ?ay al base

anot_her enbodlnent the aptanmer of the invent P
haygighqusive, %Cﬂ’é’ ifgap MUt BRVer teEynalie @n Jpuhgemingy of thepeyver
g GR o8 buftboetoizhatel oh bidodd timbly A fnol Sk,
caaiphing att‘lmst&dnhnolcaﬁedtmam fiature trea first nontol peysiinal ofithe patved

ar . nor.e sitions,, at 18&£mre)gt03|t|ons

svRsheng Sepplingraseegnd cqnitohatizchmentfi ngtp.a&ﬁgondmonaﬁtﬁwal

oﬁH@?slw&Ps%tcht e RARIHBERIsohclb B mdéi/tﬁ%td QS PHRE hgse 4 he
nucl ei ¢ acid sequence of ARC 172 EQ I D NO 222) or

cohRol haising SEQthebapch@Bing wherﬁﬂa@lo@aaol(ls@sgng pndithednas housing
o GO BB AT 0 v Bae D wistd RS Jcgge. The

- meM08 pfdvides tRit thddsdrtih®R cdnttd) uRit ifRkedds lc@ﬁhpﬂe@sﬁ/ély k8uphng the

position 21, position 23, position 28 to 29, and

cqpel whibte the firs cnntlolwﬁ@%mt fixtrgard the second eprtFol achment

ﬁ)?‘rh%saff? C?Enptla e?é%ﬂ‘g:?l cec; G lﬁcl;e%g%natﬁ% gor?tﬁog gﬁ{f :égcrl] each of

1haab@mﬁﬁm@ﬁﬁmﬁbﬁﬁmgmamﬂMﬂmapt|de sequence sel ect ed from
the rou cqnsi sting of SEQ D NO 95 to 97 and SEQ.ID

20§21 90 pReawRe: of thedngelgjonTa powey congrobsysigm welides a

%ﬂ%@ﬁg Er %gﬂ%as ey éQi feﬂei%@%g@%ce%g {1 c&Ftr%'P E{%‘@ a@d a cavity
wit]mnath@hdnsun@ﬁafbmtewmgta sodid st seheyr havingt etﬂmqkﬂypmkl on is

S, 17 B BI85 ey e
pcrv%%lsa&l%g M Sulp I%)B%@r febBI68T for bupl r%té‘ﬁ%b%f reBS0RG 10R) nd

an aptarer of the invention is selected fromthé& group
cappting Sixtunes fof figely hbl elexirigall: @2plingireinputyend Quiput Power =
A or G [0062] In a particular enbodi nent, the aptaner
that binds specifically to von WI I ebrand Factor
conprises a three way helix7junction secondary
structure notif having the consensus sequence
structure of SEQ ID NO 220 depicted in Figure 15. In
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Turner, D.H., "Incorporating chem cal nodification
constraints into a dynam c progranmm ng al gorithmfor
wonrewioeedion of RNA secondary structure,” 2004. PCT/US2005/032150
Proceedi ngs of the National Acadeny of Sciences, US,
101, 7287-7292). [0064] In a preferred enbodi ment, an
tezpinalyend cpvtrol dereinals @étheyect@mdssotld) statetralasin Avgmtrol unit is

B R BT A B BB, Yy gorion

oS tHeQRWRE Piceivad atibk c’mlimfc p@@%ﬂﬁm&l@o tt]itﬁoﬁtpttﬂ Wc@ €rminal. The
structure or a salt thereof is provid

qrsmeednpiediq bagelegsab @camlﬁd tg themh@p dppsing; The
Cdn?mfl&rﬁ%td"@a?e e S Co Rl b e L g e

cdnivel fepvinalsi ofithe teneigedsolid state selayeaszofiinotiott of thé eorap] anker
conpr i iﬁds the foI | owi ng nucl eic acid sequence or
tp s

bIRGEE

Hi
MM&W ﬂslI %EEEI @EQ Qéi i BD! ! ENoQ Eoég‘{lﬁﬁgﬁgﬁdes
a base dfreing athousing ferOdeasabbstecdiving arcpntrbﬂmﬂitnl Thedfage defines a
0X ucI eqtide, the " ers osphar ot hi oate
ﬁehtfd% R TeEH ViR § PogHer SYVE‘F%?%( q %?08 ?&w&r} CefX g limit
sv%ﬂ%”blgin Bt ]%dWer%l‘ﬁj g ﬁ%@@ i808es Bt AR HBURF terminal coupled

rrprl Ses oW ng nucl eic acid sequence or
tOfI‘ﬁ@g\letth(é pewér from an output terminal of the power switch. The base also

e T e T T Ty

reebl QEEpdwerdwitcBhed § phaldty $€ epéymaatccioeﬁédﬁ@ﬁs apdimi8 Switch is
refers to an inverted deoxy dine. In sone

IOéat%wuth@rﬂlg sesfong ﬁa‘sl%@pieté t=0u:1ﬂe<¥ biea pertienof the derdrial nker
conlnﬁ {(])n? uk élreL '(\:V(r}!rﬁrlgiéle 1Sn ﬂt cﬂ{rég t%g'ln?%hagtgggﬁﬂ tggﬁ}éazot{tﬁ%%ower

svlnfbhneﬁerdrxeﬁhmmhmﬂtsﬂwm, aridte akiplit Ibowéfeémﬁﬂatpm mOEumt
to 12 consecutive CH2 groups. In particularly
is spefigred fr PRpdings Aol Sigmalsiip {he limis ﬁertclemép?qr%r@wsn%to
PRI By . e bR eRES bR e s
ref:ﬁk/dacbw thxglmtrr poterterminalao HiCLETHPOWRY) teimingl. The ddntrel unit
abou

hawz‘logﬁlﬁg piiedln BRlsatL QQﬂEtsﬁio ﬁ‘g‘%@e&?ou%ﬁj Hfcbontrol unit
arﬁlﬁia?ﬂﬁ&n% H&Aﬁg&e@@' e cBEGUSREEp1E TherBnfB] ltmwéﬁh@%ﬁm r

vention. LI a pafticular enbodi nent,
teapinalserf theoepeivakgowdrawitoh hoafimgtion of ‘éueccoatmldAWu@w ce

f it f: . .. )
el AR A P EoRTRLRI o it cormpenenidiesig 2
ERIBTHHOHROR HABAIOTOE b S6RN DI 2RL): IR

mrefers to a 2'-0Me substitution, the " refers to a
thersbodgl lymie fusstipmle, the "s" refers to aphosphorothl oat e

thyril92AL. T Te et NEE RS SR or e n

arpmmgfatefpow&esoﬁ@bll FeRthd UBasd BicRaing SeARacad defines a
fragment thereof:

caity e i doysiaR dudveriviog epvyrueriticdhs conarrssrodn cd T

m\%n@é r e I n -qug’l ﬁlﬁ?&% ﬁﬁgﬂgﬁ %%gelﬁﬁ%é €eo (%Otllj g an (s:l %&E%mtrolhng the

povedrawstch oraselectively pﬁﬂucﬁﬁg)ptywérhy mipdiwee loall 0@60tntiol housing is
anot her_ enbodi a_salt a

cqn%%wfi.f%hqlel B ponipl Boduls q&g afrie & beefﬁ%ééﬁ%gé?ﬂuplqdﬁe the

bafs@% g”&lcﬁ@l fw %ufg@cpf(ﬁ‘@e%ﬂﬁ:%l SoupiinY sl eshitrol coup(lers on the

oxy- poly eneg yco -am nohexyl
owe guanyl yl - "5 owe cytidylyl-(3"
-5")-2' (]nguanylyl (3' - 5')-2'"-0Ove-uracyl yl -

3'A5')-2' -deoxyguanyl yl - (3' 75" )-2" -deoxycytidylyl-(3
5')-2' -deoxyadenyl yl - 8

3 -N5')-2"-0Ove-guanylyl - (3 "5")-2"-Owve-uracylyl-(3 ->
")-2'-0OWve-guanylyl- (3 5 )-2"-Ove-cytidylyl-(3"'
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(3'7"3")-2"-deoxyt hym di ne, 40-sodium salt, wherein the

nmet hoxy pol yet hyl enegl ycol conprises a nol ecul ar
woeb@hnoxnt 20 kDa. [0068] hi yet anot her enbodPaEMIS2008/032150

phar maceuti cal conposition conprising a

therapeutlcall effective anDunt,of any one of the ,
bagghensmed ObPTOWh%ﬂg méﬁflﬂéﬁ@ &pnigolsignalsite eg sgyitgh within

the,gir?&fs %Vft% ﬁﬁ(l)d é’o g 'ﬁfegcfblngr ngﬂd'&{singrto e t%sé H&%tmé S
phar[0e28t i hﬁ:*.tllbamﬂtes laspeotioftthe iﬂvenmcrm emdthad cuspsmisiag a

ARC1779. In. a e partlcular enbodi nent the
POSYFR FRRFE URTt ngludes HEEME otolid St weﬁa&hagﬁlgaaoh%xl P¥Avi ng

co&%@%%? gaxﬁ%fdé@i'hb’& B{)Qrba?e Iﬁﬁlgitn t(!b%?ﬁﬁéan ﬁltpﬁﬁgower

temnfiealad an input sr@bolidf %40]&41 btyte&alaymndd:euplmg an Qu?ﬁ@ piav@f)
te%l?:lp%} tQ @aggﬁpggtea 1@?&% | %%29}}159 eTlfleo rlnle‘%od agso 1ncclu es

co@@mw@@ﬁmm@mm sl SR Shite
CmJd Cd CGmd CrAnCnGnC- 3T (SEQ | D NO 291) wherein m
relagf @ruplmg)a secend gaairal @hechinant figture torresecetd easfteol terminad of the

sof3ile 2185 G infiiind Sonily 4l g 1 SR BIRLERE Bl e s
houbiBl ¢he eontfdi? Bedind A 1he basd AdBin wmﬁlﬁgu@drmi Rshsaly

treati ng, pr event i ng, or anel i oratin I Sease

conplinEthe drsyed omi Nhithr BedarRusebilal BoRpnE sogrol unit includes
sgwg]&ecrolugﬁ?ga‘@)ﬁ %Bﬁt?%%ntltﬁé rt]}?et ﬁé@g&gig@f%&rca gl”lt fixture and the

sePoRf @whabl attadhiemitadturerind € obitias ab Iel;ec'@mb]lwmnectidn onEn
enbodi ments, the di sease_to be tre%bﬁgl gﬁ nted or
dstier

th@ﬁ%mroéméad P@hscmﬂafcw&d fegminalseoL M-ng of :

ess Q%?ﬁg Ha&gggg

pu r T’?’[gEi ; ‘ﬁq}}é‘%ﬁ H%d}rg\ggbﬁé’ Qfeﬁt and
mrpaﬁl;bdmte(bcmt%élolvxe kit ahitdﬂ(ﬂbes eakestoqbthaplagioat aspetts oy the

di sease, er| ral  arterial qcclusive di sease
mm{gnoa@iwab;ﬁ P %an idnelly oF fnscorrﬁwaéwlaw PReOGET s It
shdh gm%l ﬁﬁ@l%to%d tHMQH@Hﬁé@éd deSdrioh 2B drAGHEE WHIE $RAENing

syn atrial fibrillation, carotid stenosis,
cectemedxeniplary émbedienis of elnaaimwaitlotnharo migesded, for pwheses of

G OE R BSHPW "Phee FEFILt JTEAE BRSP4 Bption

the invention is adn1n|stered prior to/during and/or
after dialysis, CABG surgery, percutaneous coronary
intervention or heart valve replacenent. [0070] The
length of the in vivo half |ife of the aptamer of the
i nvention may vary dependi ng on the di sease to be
treated, aneliorated and/or prevented. For exanple, in
sone enbodi nents in which chronic aptaner

adm nistration is desirable due to the characteristics
of the disease to be treated, aneliorated and/or
prevented, the aptamer of the invention may conprise a
relatively long half life, e.g. a half life greater
than five hours in humans. [0071] hi other

enbodi nents, the aptaner of the invention conprises a
desired functional half life or duration of effect.
Functional half life or duration of effect is a
function of both pharmacokinetic half life and

phar macodynam c activity of the aptanmer. In sone
enbodi nents, the desired human functional half-life or
duration of effect for an anti-vW therapeutic aptaner
is on the order of 1-5 hours for the proposed

i ndications elective PCl and ACS. Aptaners with such
ki netics represent a bal ance between the dua
objectives of (1) mnimzing total aptanmer dose
(achieved with I onger half-Fife) and (2) allow ng
rapid normalization of platelet function follow ng
cessatlon of treatnent (achleved mnth shorter

o Y .

UHEJ_

coft{pL
C
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conprising a short half life in humans is ARC1779.
[0074] The invention also provides a diagnostic nethod
woan@riesilmg contacting an aptaner of the i nvenPComsSosk32150
a conposition suspected of conprising von WI | ebrand
Factor, von WI Il ebrand Factor domain Al or a variant

BWQES MTM @&Tlﬁg DRaWiNESence or absence of von
|
o ey, T RO EAPLN SRR o, o
detelel ddsdriptiba andige alcébmpetnymgvdta\tvmgs n ot her embodi nent S,

the di ostic method is for eln vivo., [0Q75] The
invelﬂpagﬂ alfigp 1% 69? kdiagrapp il Haﬁqléﬁfoqmltcﬁlf‘i}ﬁ%@tean
unction in vivo
CO%gJOﬂgﬁg) om?koéfggg%@lf%gﬁge%%ﬁgé cﬁ;tt e mxture of
si ngﬂ062§] r alftge @ Aniselogcuit dizgtisy obgnotien tygrital diycteteecomponent

ﬁ@dta xture with both a full length protein
COPEP et OhITeY tlH%ﬁQPW%?W’{‘ full length protein target;

C) P@bke]i Omi QBHE‘Q b%k'd@ég?arﬁ%f% hAMIond]l ABmERS Bﬁgﬁ%al
affinity for the full length protein target or the
posvenceitroltear get domai n; andd) anplifying the increased

ffi | t t
o oA 5 SRt il et BB o
sy%ﬂﬁoegmm pé\ser tb Reh@Pibat inkRAbd HBurrek Raskbimidr Tl

conpri ses; contacti ng the target specific enriched
m@e@mn@themwmtrcef the previdee ppwet t0|tb¢1§¢aﬁerpr otein target;

R TR

pow@lcmﬁty(ﬂrggsterhe i ncreased affinity nucl eic acids, in
vitro; to yield a target specific enriched aptaner
m xt[QP81] h) FibAdds eibiRskewising diageam ehe bipigad peves comigl
y@t@ aner mxture with the protein target domain; i)
partitioning the nucleic acids having an i ncr eased
af f i [008R] f ofFid. 58 ipnblaekwitiag gederaho vba powardniro) system
mplifying the increased aff|n|t¥ nucl eic acids, in

a%?r@t% totoé‘eﬁiﬁpﬁa%’ RkAdimentod ReNVEIoR; f i ¢ enri ched
apt X{ t
e U &%tﬁ%ﬁ@&%‘?ﬁi@gﬁgﬁpmn B0, 2hfirol e having o
sisgl¢ aonrol mtcaltlletﬂomuhkhng alpiladabigi afglowlet oarttiod assembtibeadeatding to
in vivo while in other

| engt h
On&%‘gﬂ'ﬂﬁ%h?@ 0 qu tn%tef\%ﬂwfﬂﬂﬂ(tlher conpri ses sel ecting an
apt B34 hata%J k798 & BloRk Rk 28 bﬁﬁéwémﬁ&bms@& 4da6rding to
protein target domain in vivo. In some enbodi ments of
anoter cmmlmm epahiodimentef Hednwgntiohe | nventl on, the full

| en L nt.ar is.frqma fi species and.th

or ot 9081 ar Gl SShdtiivirind Sielol bf By "R R FSe AP Hbom
acb&¥dieo aaoinetRipl gy embbiendndenthe finveatioen met hod of

the invention, the nethod further conprises selecting

d&@éﬁiar @aqs Q4 an gxplmlqdo\ilwg of & thesmpal W@pmlefwems

Shgg]ﬂl’& elﬁt nu%np ff’;tarr%r t a (ﬁi ﬁ\?]ﬁhl% O Ogl CE':l.tF(.H SFJ][% ion

ac@érdh{geto Qllh@ihet ékeh@ﬂ@? temibodingdnb of the ifvenfibn.and second
species,. ln_so nbodj nents of theldentlltflcatlon
ot HOO38] 1 K. ilAvehbiosh diagppan p{2 poweirgnhok sysigay showing the

B A Al B8 A S PSRyt

accondény toanpththembadilmehteofghdrinventipat protein target is
von nd Factor, wherein. it is preferred th.a
! e 10OREEL o1 Sk BraphiS et O erq?@gt)ﬁwafakﬁemm crfaces
foF?&'l%ﬁ@E’orﬁﬂo%%@ﬁoo@;@ﬁé&%l §RPm b oRRAERRLRLIBR
protein target domain is von Wl I ebrand Factor dorral n
endbodimpmts ofithentventioml so provi des an aptaner identified
by the identification nethod of the invention. [0078]
I n sone enbodi nents, the invention also provides an
aptanmer that specifically blthds to von WI I ebrand
Factor conprising a primary nucleic acid sequence at
| east 80% i dentical, particularly at |east 90%

T . ~rmn s
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ID NO 322) to ARCI 885 (SEQ ID NO 323). In sone

enbodi nents, the % sequence identity of the aptaners
wofodeleddimvent i on i s BLAST sequence identity. PODTS2005032150

anot her enbodi nent, the aptamer of the invention

conprises a_nuclejc acid sequence having chem cal
modi 0S8l i ofée. tlﬁallustmqs @éﬂCK 1agkans ekyarioyausar deterfencs and

scasgfe%%ﬁ&o&gﬁem%;a&dr e@gggggy . den@@dlféﬁ%ﬂ]{sg%g{ﬁ

ingéieionf the nucl ei c aC| d sequences sel ect ed fromthe

20110881 ° kgt B Reixt S8y Mok iz ivioadaen comporton
COEQQ’]‘? %MN%%?%R%@@W%CO 18%, SE%JO?%H 1%%?%‘?0 NO

eniBRimSEQS e iNGeritBR, SEQ | D NO 198, SEQ I D NO 201, SEQ

NO , SEQ 1D NOS 212-214, ARC 115
( SEQUPARE 238, IR 198 opcl rome ) « aieetinoand
|
ch3hR %@&Nfgf%;ghpty%@%ﬁgglg&ggg%sm 26 o ARSI puc

copSE@ation moz@ng t m@lﬂ@m@npl@@@@qum@tm g lnﬂm24

( SEQOPBAS 3R] b iaesE| ehfiged biok i i Peeq

cohaché@asao?alm /&RGAJ 5;9en{ ehiBolia%ehB bf theRelAint O ARCL780
| D_NO and ARC1884 éuaEQ I D NO 322) to ARC1885

( SE80053]\IO §2g3)16 is abkok wirng éiagmroeitepovesrisodirotesystem wish a
oA B R Elnte SR A RO AR LGB Bl B By ¥0raing

tofaa6ther exeniitiry @mbopiredne bathkYinventivh VO and conprises a
sequence_ of 30 cont gﬁ)@ous nuc) eoti des that are

i denl0044] t &ig 14a%ablock verngdiagism pipuparersaairelsypigaswith a

T T S
andther SkghplBryNOb @IBment of ik, inGixfiohD NO 165, SEQ I D NO
NO 174, SEQ.ID NO 177, SEQ

'O Ngoash %%észmé@?@e%@@ ne&p&@%@wsﬁegpptﬁemnﬁol

mrdRahune ] A s o RS, * A 1

( SEQOOBSNO F24.)19 idmeide pé’ﬁp{cﬁﬁ@vie@/ O R2Yr, coMfRYl| asdegubly of

P BB AT 6 8 A SRS
entdiinti? 2B 4dntigd. ARC1381 (SEQ I D NO 304), ARC1524

(SEQ I'D NO 305), ARC1526 (SEQ ID NO 307) to ARC1535
( 558010571@ Fig R0AAREL smﬁoaj@@lq BrivecieryiewaRebegshqusng

Pt o pies e Rk P bt e e sptes
Wmﬁgﬁbeﬁﬁgﬂkamlmﬁ@m n yet another enbodi nent,

the aptanmer of the invention upon binding a von

Wl [QQAﬁbd Fig 208 if atepeyicwsd theshase hausjmmoifig) 24y agegrding to
Fac in vivo, and conprises 20
%’ Sl%{ﬁﬂcgl f&%&gﬁﬁ‘%ﬁ%’ Yare identical tgpa

sequxmele] of F28 mdm kidy PeiSpeutivt @it othe wnttdlemurwmge 18
sequence reggon of any one, of the aptamer. sel ected

coupling forebage HAPsIBg co qdmmcqma%tar ayg hogkey pyskyjokd state
re%%&%@ogg%ﬁ%%ﬁ%@%&@ PRSREE SRR 17y o
| D NO058D, $EQ2IZDS N&)d;ﬁ@dedsr&'w b bie1®GsinSEECHADING Fig. 18

89, SEO | 92. S 198, SEQ I D NO 201, SEQ
aCF??d%thEle afy %‘@5’058@ qIBVEEISNS12- 214, AR 115

(SE 0b@1kg %%)23 i€Reloctt 47 gfa%g&zﬁa)ﬂ@l%g@ﬂnunﬁl%n 498 me for

(SEQ I'D to ARC1240 (SEQ I D NO 269), ARC133

a PSED domrN@yStEﬁ) aqcordiiR0o 346 exSEeatyBrNO A8t of, AlﬁcinS@n;lon
(SEQ I D NO 284) to ARC1381 (SEQ I D NO 304), ARC1524
(SEQ I D NO 305), ARC1526 (SEQ ID NO 307) to ARC1535
(SEQ I D NO 316), ARC1546 (SHQ ID NO 317), ARCL635 (SEQ
I D NO 319), ARCLl759 (SEQ I D NO 318), ARC1779 to
ARC1780 (SEQ ID NO 321) and ARG 884 (SEQ ID NO 322)




t he i nvention upon binding a von WI | ebrand Fact or

target nodul ates a von WI | ebrand Factor function,
wonrefemesiby in vivo, and conprises 4 conti guouBCT/US2005/032150

nucl eotides that are identical to a sequence of 4

conti quous nucl eotides in the unique sequence region

of 5¢he Eig t2|4es apﬁoash’e@aré dl@tratertg 4 ppmphigatigroprpcess flow

S 0,94, ..SEQ |
fop it g oy capbifiley Fpeveda PR g oty q53 iptary
erﬂﬂcﬁl&m&ﬁ@f&l@ lmsrﬂtm SEQ ID NO 177, SEQ | D NO 180, SEQ
| D NO 183, NO 186, SEQ I D NO 189, SEQ ID NO
192,[0858] | DFm2§ dga blgeldiggraynobay inpuifeyipys de@ bk, forsppywer

copp) s R bl ARGHIGTIE i

194 [0854) | DG‘dﬁe’&’;ﬁﬁl)hrtg(xefb%a‘abﬂéﬂaré&&@uh@ci@c&ﬁ&bondmg parts
%338 (SEQa& 73) to, ARC1346 (SEQ I D NO 281),
thyguegnay 1h PieR® 0f 8he) drawingRc1381 (SEQ | D NO 304),
ARC1524 (SEQ I D NO 305), ARC1526 (SEQ ID NO 307) to
ARC1535 (SEQ I D NO 316), ARC1546 (SEQ ID NO 317),
ARC1635 (SEQ I D NO 319), ARC1759 (SEQ I D NO 318),
ARC1779 to ARC1780 (SEQ ID NO 321) and ARC1884 (SEQ ID
NO 322) to ARC1885 (SEQ I D NO 323). DETAI LED
DESCRI PTI ON OF THE | NVENTI ON [ 0081] The details of one
or nore enbodi ments of the invention are set forth in
t he acconpanyi ng description bel ow. Al though any
nmet hods and materials simlar or equivalent to those
descri bed herein can be used in the practice or
testing of the present invention, thepreferred nmethods
and materials are now descri bed. O her features,
obj ects, and advantages of the invention will be
apparent fromthe description hi the specification,
the singular forms also include the plural unless the
context clearly dictates otherw se. Unless defined
ot herw se, all technical and scientific terns used
herein have the sane neani ng as comonly understood by
one of ordinary skill in the art to which this
i nvention belongs, hi the case of conflict, the
present Specification wll control. THE SELEX(tm
METHOD [ 0082] A suitable nethod for generating an
aptamer is with the process entitled "Systematic
Evol uti on of Ligands by Exponential Enrichnment”
("SELEX(tm) ") generally depicted in Figure 1. The
SELEX process is a nethod for the in vitro evol ution
of nucleic acid nolecules with highly specific binding
to target nolecules and is described in, e.g., US.
pat ent application Ser. No. 07/536,428, filed Jun. 11,
1990, now abandoned, U. S. Pat. No. 5,475,096 entitled
“Nucleic Acid Ligands", and U S. Pat. No. 5,270,163
(see al so WD 91/19813) entitled "Nucleic Acid
Li gands". Each SELEX(tm)-identified nucleic acid
ligand, i.e., each aptanmer, is a specific ligand of a
gi ven target compound or nol ecul e. The SELEX(tm
process is based on the unique insight that nucleic
aci ds have sufficient capacity for formng a variety
of two- and three-di nensional structures and
sufficient chem cal versatility available within their
nononers to act as ligands (i.e., formspecific
bi nding pairs) wth virtually any chem cal conpound,
whet her nononelic or polyneric. Mlecules of any size
or conposition can serve as targets. [0083] SELEX(tm
relies as a starting point upon a large library or
pool of single stranded oligonucl eotides conprising
random zed sequences. The ol i gonucl eoti des can be
nodi fi ed or unmodifi ed DNA IRNA, or DNA/ RNA hybri ds.
In some exanpl es, the pool conprises 100% random or
partially randon1ollgonucleot|des In other exanples

" I | o o I T B |
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an internal region of 30-50 random nucl eoti des. The
random zed nucl eoti des can be produced in a nunber of
woayw/myak udi ng chem cal synthesis and size sePeTHISZN5/032150
fromrandomy cleaved cellular nucleic acids. Sequence
variation in test nucleic acids can al so be introduced

D%Tfl*ﬁr@ Pﬁ@&mv ORHQIGEREMRLARY FAMBODIYINFS t he
- TO0SEF S7RL 15 BBiRigh s o GRBRl MG Paon

nolvm}ghtmaétdtodamt denpvértiony itdaplicitet) (de:sesan d/ or
deo>rt§r| bonucl eoti| des and_can in¢lude nodified or

nond9P8ehl  Rue pebpdigeat of tha inveatien §é Raver sgarol gygtem having
sl Sl SR Rl Sl T

syﬁcnﬁgﬁclﬁéﬂe% a umﬁntegmhentcoupimg&n&himﬁmﬁbr tdeGhankRal emd elbk:irlcal
coﬁpl?%z 69 Sc%-rempﬁngtlgls g%t)]%t%ggf\p/g 9 6#7 5TheRsays’gem also
m&{a@e%&%%ﬁﬁh@a&rohmh&%@nﬁ ! %ﬁﬁﬂe léscbﬁﬁmﬁﬁ’édn@n RBRRE a

ol i gonucl eoti de synthesis tec ni ques well known in~the
plaelity Spewercantrol Fysterh cempenentd ytilixing the mmhngemchamsm The

YGRS R FReieT SRR BT Db e s GRBHEE RY oot
ineLrafivi tOgiing sk cHBMIRG. q‘hlez)b{w@ swWiRSRnPRhBRES]esivdly Bfovides

triester synthesis netho See, e.q., Sood et
elutridal eyxegyitoRepowerlosk Theumvey suiich Heludsea pewel suppist

28:..24 T I
bl PR e O Rh S b Per e S
providing| stuédst apbigio] Ehe ocbived @t[p;ﬂ?ylf)éw&l teflic fover@sL It also
SELEX(tm) experinents, Sufficiently e regi ons of
ingldRscrROYEH ﬁ@ﬁ%lé cQmMpRisatnisiERge s@sﬁg@rﬁqg ReppuREECcaggver the
hdofhi¢dA00 ik " 2he BBRE: s%\/mlfb%ﬁ{pﬁgglg gﬁ’é@%{éld% % douffhy O
represen un|q e sequence e startin
médhbtiamyfopmechangal widcatdal ai&iscom;mﬂlwtgmrwuph@j The system also

. automat ed chem ynt hesi s on theS|zer
inglyARsH RIS cm&rfz}fﬁ:ﬁf%@aogf@a ﬁ&’é‘é"lﬁﬁg% biet gprigh FOIFB?}PH"
T%Wg : lefE g(ggzsfjheﬁta %ﬁell%hﬁﬁﬁﬂlgﬁloﬁq%ffh&nfﬁt ep

syn process, allow ngfor random
commuarigadingtoverrthe tomunineatipw Bsk torthe powersivitthopgponentone

o BT An B BB R 1 FOb Ao SRR cofhe
sysRRARMH! d S1aRue/) &%oh%‘ﬁeﬁ@ NnélQABE b $§stéhcBheficdniHonent for

nonrandomor partially randon1sequences Partially

proddihga @qulesng@é Thasystene ploa insdudsy agaaimgriqatien fiskr

i des .i,n dlfferent m)la at
cof ST ooy <rRp Ry OR B o Rosghg SRS ARAHRLEY
PORRY cBRrisyfieh cBNpoféntiINPhe Stealifasthet mbladedﬂ\{ﬁ)mr dohiiol unit
In those I nstances where an RNA library is to be used

mdydmgé phrglityj of poren paiipl P‘Pmp‘énemﬁpﬂnéélw igleaERign ceUMipe

B S R i
cotlibl wot. yTies meeer oontnsl dinftiisduded al?ﬁswvep sippheinafee fanﬁcewmg

purifying the transcri bed | r.ar
P K9 a Pawer APy 3d @ Rmeh éﬁ"@fefgr HW%&% &F?%%t adpgtion
ofy FYFEERA sy ol B ﬁdp%af?‘%’%”. e po SRRt Rdu selecively
progidegeledteical arrergg ¢ e paesohe odspansiwah dimegontrol sighdl @ud adapted

rtu sired criterjon of bindi affinit
to i pgbaTAbhep SRR dpRponat G bk vitch
ORIt MERiROR AR ABELHRITS BohinEicRRAYitOMhe RbbhRIntcal6h 4k
the SELEX(tm method includes steps of: (a) contacting
andfedlimit xompenanit fax cpn@ohhag gt delinersrof demipplycreaver su Bre alomisr
for binding; (b) partitioning unbound nucleic acids
fromthose nucleic acids which have bound specifically
to target nol ecul es; (c) diggociating the nucleic
aci d-target conplexes; (d) anplifying the nucleic
aC|ds dISSOCIated fron1the nuclelc aC|d target

o o a o o
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I mprovenent in binding strength is achi eved on
repetition of the cycle. The nethod is typically used
woaomanyie approxi mately 1014 different nucl ei eCaiseos/032150
speci es but may be used to sanple as many as about
1018 different nucleic acid species. Generally,
swiitgl icemponant.d Thp timitompohent ipdudes adinsis fenseisipr pensings laralt
d
orPf L ShRaBLARS 18 RS AT AL DEPRAETLl
cofi@etert GkingGesponting aubb seifsed ﬁmurcqxetatmgtchmgcteﬁmes S.
[OOigb In one enbodlnent of SELB5 o sel ection
pr od8988] s Ebyedppothergmpbodimentqthg dnyey 19%30 dg# @ payvgr control
i t:
sy?c&'nqn%lh@lﬁgqssy%cn ymtg 4 Cycﬁﬂéﬂﬁ? lé%iisxlhgcr)llt %ﬁ%ﬁﬁlcﬁp%ﬁgtncal
and mpimrtummhbm nomlﬂmlgexﬁalph&alhty&ﬁ chmpnneen‘ts‘ intd thapowet amtnob n
fo C raphi c-t
SYHPHc dde Iso eiabess leay‘fyo?fh Slo ety BEcpgppRt and a
pldak f%t‘:ﬁ-c%ﬁéhﬂ@r i) Ig%n&ﬁb‘ N O& 1 Bc i) QP@Jcﬁtcgﬁlpbﬂent
such a manner that the colum is suf ent y ablée to
bewig responeivatas rasnivadhdelf-gshtificasionof an¢ﬂaelmngmf$he plfufality ofy
nucl ei,c acid Iigands. [0091] hi many cases, it is not
°°HEPB§§%r||y desirable to performthe iterative steps
f 3Ob5H t Min 4Dt ddotifer ShiBBHE1cAY GhSinGefindnélu@aNpdver control
|dent|f|ed The target- speC|f|c nucl eic acid |igand
systomniin¢lodingay leastel firdicand steand opniel gpmpoapit, aéirsy control

S e e R R B R
cofipastitthdlg adlurlgad seddnd@oinpsh@nivistan! Wsodhéledéd Ra
the affinity of the nucleic acid hﬁgands to the

systamgatesragipn carminganechgnismeosmeehant Bicabdndrior to

oGS oo BT Sy PR S g g
eaBlobLidaidfirsk asihpynent @é}%hs Welﬂ@bpeﬂhb‘le ofithraach ef midisdednd

primary, secondary an tjary structures are known .
COWO&?@@’FTSWF}%N}?PFGBE § @@t SPidremainiegEAion sgepl fiedpechanism.
S hogm Eﬁ BHRPLY S Brieft dHOtNeRtiddinbRBes a 2 power control
on- type interactions are referred to as
syl;iamnpclndinsgmps)ntasgompeM:n S)Nl&ﬂldbﬂﬁgl’&'ﬂ@ﬂl}’l peotiding pewer from a

seudo nots and d conbi nat i o
PR SSPTAI & RABSohe D SREBU AR twolRrSa il Gabiorsmvith a
thicBRMd Gt RE ptRARE a lithiPsvit bR ﬁn@f%rﬁassaemema)mﬁe fheshold
nor e than Sgnuc | eotides. For this reason, it is often
limit.eThe Hett coneronSEIAEX ther contagtor povial switdome pgmﬁmed as an

inle B B B R bPtneh b St ohebEe Rt DR s
ﬁﬁ&uhcla@est PsyaRatintpation Coaplinigdaschanizeh fof mabldticaBldctrical,
about 40 nucl eotides in sone enbodi nents. I n one

andxcamplunicatioas soupling efithe Anigsisied coptagion swiefyanklémit component

. rises u
e L
provides d:difﬂroll Qgﬂzﬁh tcete switchuaiElmiifcosypendrd ifer d@bjrekhhgms
For exanp U. S. Patent No. 5,707,796 describes the
OngEAkiog o ﬁasm‘(cm}ld LFTECARRATERS on with gel
ele or W th
SpedOpBANC B2 aBeCoREs, Bietinfhhibn TN SRR L1
codtrBllinPqloevet 1ﬁ\bpox6er2ﬁﬁtrdl7s&stdnﬁmvutgeesplﬁﬁlhsb@ﬁ poweb aemuol

nethods rs nucl ands .contai ni n
cBRRSPSHe e T G SPRBT S sfLE oG og R Ao component

W%bﬁt@‘i IsPderh O TAE tHeBodRilRY iREIRAG do 1ﬂ§ i e3P bf

nol ecule. U S. Patent No. 5,567,588 and Pat ent

eakly colBp8Eht 26k Hidsutifiddgo eElg:@((otnnpf bwédtermtmé denfigiretion and

achieve highly efficient partitioning between

ol i gonucl eoti des having high and low affinity for a

target nolecule. U S. Pat ent4 No. 5, 496, 938 descri bes

nmet hods for obtaining inproved nucleic acid |igands

after the SELEX(tm process has been perforned U S

~ a2 a2 = - — ] o e r o o g,
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nucl eic acids with one or nore non-target nolecul es
such that nucleic acid ligands with specific affinity
woéanostgsimon-t arget nol ecul e(s) are renoved; ardT(US2005/032150
anplifying the nucleic acids with specific affinity
only to the target nolecule to yield a m xture of
a mg’élye@rlé reFONEgUEng 7 hAserteréic ol PR PIEMEES CMRRSHERA EBHONF YO
théed; a%ll vely higher affinity and specificity for
[ %0 the target nol ecul e. As descri bed above for
SEL Eﬁﬁosm cRefeesinghows & e tfigares Afids.sphnd 518 ziilusoratear e
repeate S, necessary until a desired goal

CORPRTIZAPERY Ttyw@ PEYE BRI AR SREERl T Epmdcrgiding

to bH@e,ﬁe?&pm{y fHhént 3¢ HSnAsitibRe SRREM D G R aEEdIR Siem
I's that |gonuc eotldes In therr phosph |ester fo

100wy Fige 1gapowbrycabéml sicteh SOOAboﬂEAgf 5A|mtﬂud;g$ a first discrete power

i ntracel | ul extracel | ul ar
conitionensBlA TR SR crel Ve RB AP Aoty 1084 via
thc,e $w&isubslyTRMit[198A.- an&@%e&%ﬁ@%cf@é @Qeﬂ&b%ﬁo?ﬁb@&ﬂﬂ%%?B
eldenlflcatlon of hi gh- nucl ei ¢ acid
re¢e|ngaa iwueply pawal HIGRyframdiowes @Iurmlbcﬂ i Besss d b @nd il hep (or any

characteris the and, \suc .
s TR G TR0 RS b ElbBh brRed ol iy, ot SRR aRR e input power
100AaindqioeBI ﬁetspe‘c@ve@g@tr@mﬁdsxhe seu:@tve et wathe e6pled power
i ncl ude chem cal substitutions at the sugar and/or

switebespH B eanshd/ 88 Hesovss switehssd 184pne 18P gendipgrptely coupled

oS FGUELE G AR R g R Eh SR G A e
propurtibnad egegrabas dﬂrﬂvg@m{@lﬂepctdrﬁes algoﬁtlm nThrgC(mﬁ@U&OI(dee

erivatives chemcall(}/ modi fjed at the 2 Slt on of
prwlé@%@ntrs ﬁé%@lﬁ p b and HLIH toithe Rewer syvitshes b

roB AT, fotkcfolBlySBhifing theaokils 1ROy ﬁﬁ?@d i3
cop‘gtb]llem 162 nesoupdmﬁtoldex&orm%ﬂndl\kﬁMB&rﬁ&@ceY@% satsoc kignals (not

SRl A RS b 6 o
51% &'&‘ 919B( &' he'\fF %aovie? 10alil 1994 %nf Zecdnl fpo%g{daﬁ 120B @M¥ecoupled

stltuents difications of the nucleic acid
to Itlna;paasd@cmteah pewpt switdies hl 8harsl 1 18Betotselentively keedive theprovided

POS\EEE gtgg} Tlhlﬁ Iélfrgo%%geéf,&p&etaggﬁgb W cg ﬂg\éE%1 d$§ gaclﬁeorf tl%ehceorpnﬁ:onents
ard Rpdfatd ﬂt)dﬂeﬁts B mRRRMRIsepdrdtelyWidsDaesdnBEdEL fogether. The
a

electrost ic interaction, and IUX|onaI|E% to the

powee Cesteol sistem| SO§Arftps m‘a@, gais of digeeienower epmr a&S@n@hes 501A
whol e, I .

and DI ToE B op Fuor {P U p@RAR 12D AXHANB B nd requires at
ledt 08 QaRasSmEiaicsSI04] aeh Ui @hidheequiredditialSiuktalltiontadd ongoing

i nternucl eoti de Ilnkages al tered sugars, altered
myjgteaanceor conbi nati ons t hereof. Such nodifications

i ncl [pﬂes buty, @5@61@9%1 swlh&%aieg Wil @ Jkp%gstérﬁ%ma

nodi | oNns ion pyrimdi ne no ati ons,
acBondfyl thisome rwrboﬂﬁnmffth@ aivem;[tm, thamidelidesedt ¢omisllet 501 and

B TOI Gl abliss WA eSO e roVidiag HB Lo
pdiRd ucgdds 35HA%Ad 196@%5&&%% 095&1 W&'CBH&OI%EWB@Z

modi 1 cations, neth tions, unusual base-pairing
inclodds avadit mmramcoaplmgmed@oisas@s mieshagyeal divdeleetnidal coupling

uani di ne. dificat an al so _i.nclu apd .5’
ofh%%? s EPOREn ST el R POy B s B o ey 3028t
&%tﬁﬁﬁkouﬂkﬂggawﬁbmtdaﬁ@&e%@y%ﬁﬁs AB6k dxampty, thodehe
roup is replaced by P(OS ("thioate"), P(S)S
er(lb mhmtoauert )nteg?et@mptm@mﬁmn) carFipncpfe ofg @)1oRre hoggings
or CH2 ("formacetal") or 3'-am ne (-NH CH2-CH2-),
wherein each Ror R is indﬁgendently H or substituted
or unsubstituted al kyl. Linkage groups can be attached
to adjacent nucleotides through an -G, -N, or -S-
I i nkage. Not al I I [ nkages | n the oI | gonucl eot| de are

T .
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ot her sel ected ol igonucl eoti des and

non- ol i gonucl eotide functional units as described in
wdal286/Petient No. 5, 637,459 and U. S. Pat ent No. PCT/US2005/032150

5,683,867. The SELEX(tm) nethod further enconpasses

conbinin&@;elected nucleic acid ligands with

configeisd iwithdnistloglong feptiraparhsaupleryier msrkanicadly cnerging the

vefRUPO ek fia AGBR G B LASKAREY LG COTRIEN P
conaé®ivity Nand, ﬁfh%lleﬁiQ& conehuRGAt Gisiohfctions MothO 98/ 1
8480. These patents and appl.ications teach the

engbodigpenis.iseeh eFuPENE pRc gomerENitg canfimred for plupenble or

RGBS M 05,0 Ly RISl OB, 1

othdsreandmﬂlmam , ehepuripimidgranabuplitpemedahsoufoe an ift€Gaka power
coeabs b BB ey LERRGR i Pebing o
m{%?&%n@aﬂah%@éﬂco&%h Irncﬁﬁﬂh% deh 23\l bt ﬁf&é)ép%cﬁicm L5 RBrail

usual I'y exist in solufion in an equilibriumof
mnmittnlg pyﬁemo i van@rssmbmdaneris shd integeated mW¢ra:|oh§xo]t dssamgbly

f f i m b oy
e s G A 5 Geter i B RE horeaatPeyigia o
reB@RH S prifiaEEh febRe eki8Asi & ﬂehﬁlYeinurin%%hhéchbﬁﬂ due at least
nucleic acid ligands to small peptides in solution was

md)@ﬁoﬁ@sth? teggation aguplingaeehanisnpwith igagated and majgd pctrical
h. afflnlty RNA nucleic acid ligands to substance P,
% no aci d peptide, were identified. [00103] The

apt a{mesﬂ Wi AR sheea] the pbivir conetobassethbigesafORiANrdys OQB Hakea
of the present invention are typical

t ar get

single zmr%@e by 2 tereotsEpmtyolsr e byig ae@nafeklémk Wé@m@wpﬁwn@s
I C

Q5 TRt 1 Ppier FlidsThe Rh G B o AR SOANRRERLS RS s05m
foel ﬁitﬁfdﬁn’gawitllﬂ therdonimmlicAipg ban 667 haldorthe tdrarodles 50 dEach of the

bi ndi ng afflnlty The sel ecte taper se uences |,
POXYRY CORLEQ! SRR RNiCH 9%/ 2 tS%FHCg@ﬁE%H’é%%@F PEPET YLD y
co%?%llﬂ" R4 DY RRBIRLTDhd vl 'ééqmlﬁﬂmg l g‘f?ﬁo@goﬁgl’ LiAQERES| S

sequence to i ncrease bindin inity or

deaivtvenBil) comitty] tamplereat, byrveayvdfiesimplos iThe posver switdiecontrol

g be AT opRal s et b Ananediil Shstiunttr etialne e
r%%wﬁ%@ﬂfe‘%e& QLR BABNLS . Wit Yt TinAfRdAE hadPeive PRDCoAG0L,

oped resel ection, selectfons are carried out with a
prsymlhmlucontr@leg erO@Dmcmabxmﬂgralngmrcbia@ pm@eﬁm@eh injegrel, two

d
IRy Bt PR REsbORapD Sy, AEATASIARL
febdbagle Ny o exdinpdd. Facholvenswitdhecoabs BENFA Af Ad IR
ed reselect|on but in sone cases sequence changes

cocla drveithim thei powerrpeva pesembly $0%lpx mhmtte}nalA@@gltam@nmerfgwe
t
SCR SRS S8 WRR FLLALE ot BEUFRSRReh e sosco

propida i a medhaaltheamdagaitnad cdlqﬂih @dtheqsowen switch controller 504 to

vi vo. 2' MODI Fl ED SELEX(tr%Ef [00104] In order for an
thagsp*é(ﬁase%vvltca 18 legatediwithingths Popees cagtr%l aspranpbly 807 Similarly; &

RS, TS LS L OB AR o

bmtthmttmp(merrconiwknsbsanbiy $62 of Whhhwasmjﬁlslé)ﬂn Tifdi foi goyvet ewitch

iniFGh ok B, NP B GPRAE P I Ctig! S Ot Re gt copgine of

thE kit 0 Bk BOS & 'ﬂh@ '&sé&leafgaicﬂofv\)ék BeiteH PWSA@dltl&li‘aQIy, the power
-position. [00105] -fluoro and 2'-am no groups

cdm&mbadsgahlyéﬁ)@Bg@gfalﬂollycludﬁ:m integeateshsenpard 04B via an integrated
ol i gonucl eotide libraries fromwhich aptaners have
been subsequently sel ected. However, these
nodi fications greatly i ncrelse the cost of synt hesi s
of the resultant aptaner, and may introduce safety
concerns. |n sone cases because of the p033|b|I|ty t hat

. 1. .
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[00107] The present invention includes aptanmers that
bind to and nodul ate the function of von WI | ebrand
weéaatemoaski ch contain nodi fi ed nucl eoti des {e. CT/US2005/032150
nucl eoti des which have a nodification at the

2' position) to make the oligonucl eotide nore stable
intennghintetace A Hd dinfatker smbgdineilts on ieyisrnad sy HdA eandippoupled

si cal
to (TR R P R 30448 G s EATR i RELIGE!
2' - Qo6 Slont Gervralty, &[Hlﬁt@fﬁed Iﬁbvtfdieohﬂr(tleisﬁmb’l? 503 egn have one
e.g., Ruckman et al

or PYSEEPEERSEUL) as the b@wwwt%@kalﬂ@é%yth@ fﬁ@lblﬁ ligk 516, the
po%ﬁ} ﬁ’gﬁ%hﬁﬂ Schensb F élglfa ué%g@v\g Ergtélglgl_ %1 eS%?é(;Srﬂ E ?(’):%, And 512, all
of siliixhtare iﬂt@atadl thtd b@oﬁeﬁmhtﬁl asssmﬁlyéi)ﬁmhat@ra\'/id&for natced

functi o seq nces were ntifiedt ch A and G
foqpaRchd 5 Rinp 100D o MU e ik Sz Ly, one Or e

BB O 500U e 8 S s
suchudrst setcumd pxrwerswﬂfch (fve exaspld acsntaptos or mechanizalyeday), apower

resi dues o enerated in .two-ste
G SERER SOOER Bl e® DUUCETTOERn AR S GNAFoP RSP, These

caf hisH B HBludRA iRY SIA%E maAREY R thdBfiShMed Ve B wIRh. controller
Consequent |y, aptamers generated using this nethod

504 gthd powercsyvitchi I f(shmwn asa sobidfstate rebay-( e gndifisible hnklS16

st a and, .cost of nth Si S

in B i HRRERT s etk BHAGTS Pl oERERHREREE PP Rifh
polveAAs & b drafore paGE RAIMIUI(h generate stabilized

ol i gonucl eoti des used in oligonucleotide libraries

fr orgtOQﬁﬂch Agdisianilly, gpeosmpredioner soRirel @sseathhigs B2, such as

r f

s A e S8 S E e e o e AL RS Rl intpgral
anﬁﬁtaﬂ‘r@dﬁze QPID)hﬁn@élemﬁdSttoﬂ floy emdrhairopetatiohalabetrolnedrfeed

for stabilizing the sel ected aptaner oI| onucl eot i des
copEicatigy to & eYHISE PO PGy ga ﬂawwero FGORMIPeot i des
coﬁfﬁl&ﬂuéﬁ‘ﬁg{lfbhf o7 ufﬂee&tnhgﬁér)ﬁ A[cgﬂ 108nunftaRNGite BRAGMRPT .
resent invention provides aptanmers conprising
coﬁmﬂtusmblms SORA aﬁd 5@EB oRbadordmare-cdeprysntathdredf,-wikiput
modi ficati ons g{ ATP,. GTP, CT TTPR, algg UTPh
re QiR SPRBOT dedieaiedioqBROCABRLE WER SImiFHORT R wfen the
cogﬁ%ﬁéﬂté Qf‘ealéﬁ %wéﬁéon%t Qégahm{,gmp rAs%ueng tﬁ@ﬁ@wa%hﬁspsy@tfem
deoxy,
509B-reqtites NP emhyg temmitiationai24fos cath ctoh@olaassembiypwh@ms a

d I t nmbodi t
bep e P oo APTOH AP dvA 88 R e oL SHBEF g el fin
O%Fgcbrﬁﬁﬂ's?ﬁén@mﬁof .34.-F, T - deoxy, 2'-0Me, 2'-NH
and 2'-net hoxyet hy rmdlfl cati ons of the ATP, GIP,

c’Tp [0¢$1>] ahd Wilf be disenssod,itheeontrpller SRcamd/ esdhapamiobr s

cowap?r}qggg nbod nt 3 ggr 1n{erf%cé gﬁﬁ%ﬁé)dﬁ %{ ﬁ:pﬁ{/&ﬁgﬁntg}lg@ég %nd

a da)@Mhﬁlﬁcéhdhaﬁ&hﬂﬁ (mns}mmpma‘hg @B)ofAdditttinkil g cbne we hest imddales
havi ng bul ky substituents at the furanose T positi 8

wiftHa g poweneqiiel atspaRl Hatorgn infegidtadyionrep 6l Frder YOp6fn

v

inGY T bfieRpForfEhebs e Mgl (LBANETR) REont 4L opsletions

thebafh gtk dran@ieetfiyleat processingancklss aanlnllahzcksa processor memory,
2' deoxy, 2' am n d 2 uor o- nucle

B B SRR B OIOT SATVLE. JU5 BIR S BRI ineiP ey

t tLesbkeeprichl Beh, BMRritAaf, HBEY Rloie, @fneural

al ﬁq?lcg??%ﬂls %ﬁl—bwe?/er ct hi s "nmut aﬂt T% pol yjr,reﬁirggse ne

reportedly can not readlly utilize (i.e., incorporate)

NTPs with bul ky T - substituents such as 2'-0Me or

2'-azido (2'-N 3) substituents. For incorporation of

bul ky 2' substituents, a do/ble T7 pol ynerase nutant

(Y639F/ H784A) having the histidine at position 784

changed to an al anine residue in addition to the Y639F

G a
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and the Y639F/ H784A, Y639F/ H784A/ K378R, Y639L/ H784A,
and Y639L/ H784A/ K378R nmutant T7 RNA pol ynerases can be
wagew/keri2t he i ncorporation of all 2'-0M subsPCrmsSem®s/032150
NTPs including GIP. It is expected that the H784A
singl e nmutant possesses pr opertl es simlar to
fuzyg FgEuibrdepidBalde olorthgy AN i éﬁttléntﬁ}t@%n%?s@adlt}ﬁc?em@qt@g
herein.2' -nodi f ed
1S gg{%g?ﬁu?ﬁ%ggﬁgg% be synthesized entirely of
rmd i[0068] nuBhenhemesy, canbewany btype of miEswdry dbr stmttef dataland/or

nucl eot i AUnuc| eot i des nay ified, and all
somyreeaﬂyima ERROM o %Pmafnveanléwrasn PeaiioaI B IeRarkn Ay

mééﬁ?%r%gg F,eadco@{&er“rgﬁaﬁle'}né&%ei %%ﬂ&ddtgk %g& b QRRage device

nucl’eoti des contal ni ng the sane base nmay
opbiable tonennmméacam‘mfmﬂmﬁomau on, while nucI eot i des

cont t her bases ve dif.fer es of
o B84 7 oS SRp pr R SeBHags ot Sonlgisd A BGraIng pe
m&fulé"ﬂ’xgi 1fan1€E§ ﬁ&@m()f’}f t1REE cohpRhisigeVide M'n%ﬁf aldlimproved
pyri m di ne nucl eot'i des have another, different type of
ﬁmmmnalnuyamﬂnm e@czhrcomp@n@m mod amioag pompenents of thegower control
trans ts r es of transcri en
SyHERAGO aH R SOFOTRREPE S EonGY YT ERb e el gt
he@f@m & will RRbHERM1bIRIho% skiPldl in ﬂmwmd@ Qbmplepehdifgthe
deoxy), 2'-F, and 2'-OMe nucl eotides. A
qunans s d@ﬁtcaned h@rﬁmu Fer emmue. sReihCanp@IvEt WeRAY WngHIe

cofgp i oM iR BB P ish b P eordSE it

dtaﬁg\ﬁbﬁﬁ%}ﬁ‘xa‘tﬁnb I i Soghidr ppmaﬁoxml dhtdr Additinallni dpgraﬂﬁgxy A
and Gand 2'-OMe Uand Cis referred to as

Chhﬁaﬁ‘teuﬁf@san‘@na?pﬁtaWéf@ﬂ‘éfét; deqdss, AnqStatss Brvay o1 f é%rgltﬂgé&n be

. N {
s R B G O S R Bt Bt
coh@oﬁ&ltfa?tllﬂﬁﬁﬁﬂ poWex tontm] aysierap Az jest one exaapled plivatisf ofom
are referred to rGrH’ aptaners.. A transcri
stcme& eSS SRR hTRARHG Tovorieate o Baantp BinaDier
d%on&%ﬁetﬁs withf¥le GoRBdotitrolsySten® M&fRhRdinferdS 2
artern ng m xture* and aptariers selected therefrom
comp@netafoen irdtlate or agivatl & featus natgreviously sippariedbearpthes

transcri on mxtu
cog e S U D e B aiibinin
thé gf)\%&r SRrdtRga§st8m. 'S/uUPQi‘ tiAngBlcih HicRideRdol N Eidate or a change
selected therefromare referred to as "r/ nGrH"

ouaptadfeh@noﬂacmapml@nt ption mxture cont ai n| ng 2'-0Me A,

2'.-F Gis.referre
ni xtalﬁgggla Be(rgﬂ%p%wg Flgcgeadp(t\ﬁeér e om zs:ttF Ié%rﬁgf%?hrl%cf many
ofttBe &ne éo@fﬁdneﬁt@ 6@er AnirbPRSENbIPtieAtreland filn€tions, which

containin U and C, and deox& Gis _referred
are Oofarsp%ﬂtecg@ﬂ ' Hegyar e aRweheiiob systene bR fusther HusiEateom
re.refer i bt
e PhPLELERE oA SO YA s SRRl O
coﬁtﬁﬁ@ﬁéaﬁibnb @uﬁSO’BanddHﬂ‘Bby mupﬂwte pa’mtr apiteiesssmblbefidddand
therefromare referred to. as agt ner.s, and a

502 Aar e grises inieifnes Q;Q%qtoarqtpwglgafnpr vidisg ifoenain ads
inp b GFEIGH: AR, I GBI 4 Ry AL | S I (b b
na pindtedrts, a leyboand s miopse, e comirod tpanel, @rt;mramne rlvgtthlS; @kpuch

adenosj ne ,trhghos hat e and.. uangslﬁ 4 hate and
SCEREBXPIA TSI Rt SWB?BH%E Hgy &ﬁ‘u é?t‘h rphosphat e
1n‘te§ccfn?1£@c{\flt§rdanﬁQnt@ﬁ)p@raﬁﬂﬁ%yvﬁl 2bhoR AW dFBatiof |s§35ﬁérﬁ @06

herefromare referred to as "rRdY' aptaners. A’
foa portr repiosiing inpomtaad mitergpenabifity for operdinatddesniraleef One or

except for the starting nucleotide which is 2'-

hydr oxy. [00110] A preferred enbodi nent includes any

conmbi nation of 2'-OH, 2 -deb&y and T - Owe

nucl eoti des. Anot her enbodi nent includes any

conbl nat| on of 2 deoxy and 2 (]Vb nucI eot| des Yet

oy

o o L,
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the Y639L/ K378Rnut ant T7 RNA pol ynerases can be used.
A preferred polynerase is the Y639L/H784A nutant T7
weloepaddieer ase. Anot her preferred pol ynerase PETHIS2005/032150
Y639L/ H784A/ K378R mut ant T7 RNA pol ynerase. O her T7
RNA pol ynmerases, particularly those that exhibit a
Moy Grocessice prPREAAHS. Yyl iRputioutit dule fdfrean alpgypreyidefopdirect
t
oot e Ppden B BUPRS Mo AR e AT A Brhontey sy
apﬁhcsmbﬁs Ftedeansy mcludb an‘iiﬁaﬁdoé Ifﬁl&’bﬁtmﬂlrtgiwpower switch that is not
Y6391/ H/84A/ K378R myt ant T7 RNAS Igﬁr ase can be used
compptibls avithrsopRied 9 Bis commynicagon 0% ONG PICINQEH; SERSOLS as
deSZHPed Wk ]% fl, hi gher transcript yields than achieved by
using the Y639F, Y639F/ K378R, Y639F/ H784A,
Y63960°HIB 4AAK&X@®S161‘H§B lmodmite ¢I8epry6ided foxk3nmaiRonuectmity With
ol ymer e Y639L/ H7/84A andY639L/ H784A/ K378R
o s Ty e UDBRE e H B UG a PHP Bl ot
1nt@§1taterdjﬂ>WeE orltrol agénfﬁﬁ%’s 5@2 atd ﬁﬁﬁﬁlymt% QbhRJodlent9fsuch as
e.g. Me cont ai ni'ng ol i gonucl €ot i de
sefi 0o bS]Waé( af @wtmapleoiﬂaaf mtt@rcguﬁad/éo tble@nrrmgmeqaﬁmn &us H@. bEhe

copatan it OF e BRcy s s S pORG o Bin PR & Bledef ve
cohi@atlme witledr sy ofdaihrhingehtiohds 07 phthad Be @bﬁ@f Ucﬁféro%b&[bm

| eader sequence is incorporated into the 5 end of

60@h@r rmd\ﬂcsrwﬁhl@rthqbp@w qogﬁmu agscanblyR@2 thexeinr Aéélqteér@b@vm ghe
co;ﬁﬁ%%%usx Ibu% 437 ”%glﬁrhg@at%' 5o r!n%ﬁgf prﬁcr%ﬂ%ﬁﬂﬁx azl%n%?%%g %% or

méte potet bditHl ais@&bmés] 500, anbativedt the posencdirol ayseshdty 50M>and
two phases: the first phase is initjiation, during

Pover eonteph ammhbs%?d%@aw@p@wt@ndww;ﬁhﬂé% e Grp

N Ny
wined; bptidal dewirelehefasidity nﬁh@&m&umsat@dn@ﬁndmomp@nentn g
RTINS e
onkRike 121"3%0'01 @gﬂﬁ]ﬁksseﬁgorgus Hav iR aad #MSar on Works, Control

transcripti'on mxture containing an excess of 2'-0M
Ared Netwark{GCAN)c Ingerbus B, BDEB) A4S -{iverfpai (frfei)akecal fnterconnect bus

o pist P 108 B Bretit oG om hermBts s iniguiog bus
indb&nE L ENAQ TR Intrnd) “@toﬁ&ﬂnﬁg .80y, @h Bthedhst A, an

exceSs of 2'-OMe GIP over 2'-OH GIP al |l ows t he

mebmtworlgamrva@fdamnqﬁwoqkaan I,thheang a- \ORRY, lyrway pf)cmrsql

S8 T2 g A A PR i

fabifi6y @ht fevidesifor McedisedBGHPERI0AMna ra,entfmizg@ B&aeoliafd t h e
transcription mxture. Different conbinations of

copfigaetien af the sempeneniywikindhs pawes ool systeman¥nese
S AR A o A s
mtﬂisﬁnagjmﬁgmml@m pmfaﬂ@areea@d cltdran‘temmsssngated with the

de endent on the concent ratfuen int transcription

OBe@é]@ﬂi @Rta], genping. 6 dingaestighiuaptionsAj| It OR; QF MR CORBPRAULS Or
cﬁ{ﬁ chgéljt %&gﬁgfés eﬁ?tﬁ‘ys%ay bPé)%?ﬂ}ﬂé aﬂ@é@ V(}ﬁ‘ll Beydlgéussed
bedxmzi, thbm@ﬁ%mdn b‘ilsrﬁﬁ)ﬁ’ Ipe«mtldfd;efey commnmealmmﬁ smﬂsvam‘

roxi mately. 5 n chloride.and 1.5
Rl Er bR i e ag BF § S HBRA Bat KOTPRT
coRfig®8Abn. aln BnfCRRIHhH LS IR &fmﬁu&cﬁﬁ\ﬂn RS 7tiMerfaces with
concentration of each NTP is 1.0 mM concentrations of
Pragassiog systm$ gorgaisedivl anggn emr@mmmmmsa)é agewep contrpl/rssembly
manganese chloride are preferred. Wen the
concentration of each NTPis 2.0 mM concentrations of
approximately 9.5 nV magneswum chloride and 3.0 mM
manganese chloride are preferred.In any case,
departures fromthese concentrat| ons of _up to two- fold

oy o o
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Ove NTPs into transcripts under the r/nGrH conditions.

As used herein, one unit of inorganic pyrophosphatase
wo0w@knied as the anmount of enzyme that will PCheISai06/032150

1.0 nol e of |norgan| c orthophosphate per mnute at pH

7.2 and 25 [00118] 'For maxi mum i ncorporation (100%
S%ffOQOPWthegmnaﬁné compinatipraf powar ceBtrel lae ehargateristics,

pag(gﬁet%& &W@%& ta{n%%n gﬁ&l@ﬁ@flédp%& Elgggf?%ﬁéi er

opetitiohal dhtad fren the ﬂ&)@erﬂo@l%thmémbtrollkhﬁcﬁoSelﬁMe(&nﬁmﬁ‘Mitlon
where the concentraw; f each 2' O\/ﬁ m\Q
anghegnagement gxsiems.oARNItRAR e thaRoWes feHR naaﬂten&ky 692 @&é s

1nt7egra?¥ﬁ‘ @l;{;glnggngchgn?\}ﬁm and 1nt%¥§t\%g grg&ﬁgﬁ%%i\omég% 5}}% maérggggs for

ap@ﬁ@atrmldlspemﬁc garirod sq;herrmphnstﬂlbdﬂ, @mﬁl& umnﬁgu/rattio,ns,aam oparations

a,g ur| ne Ietﬁ%er seq¢®nce of at a 8 .nuc] eoti des
sojt. fﬁg § BOYFSPIESYHER rﬁaPrIPEGPi}BIF‘éZF &R gfapsed Ggme gF prore
usg,g.gbg,mau -OMe UTP (100%, T - Owe CTP (100% and
Me GTP (100% OCnRni") into transcripts the
f ol I [0@F8] candiitliberddscassed pelefre an sdegrsERBESWVEBLEdNgIO] 2G6mbly

SR £ GRS DR T PV CoR G 3Bt m R D4 OB pover

codtroYBteMIddntmehts. In MafiemBodiGldnfsMbheldrvhoBoweP control
Y639L/ H784A/I§%78R mut ant T7 RNA Pol yner aseIﬂZOOn

comengin ks noy indesiaiep Mathis hiepowst eat assamZQIYaSQQeth@res in or
neﬁﬁglugl oL a\]?ggg ttlon NGl §ér ?ﬁ:'otélp ?oca{ %qglc ée{s? ta{:c%gs w Slugeru %%&ever

rahscrlp CORa
in @I Gnimdimeritd) €hd @a@deity SESHRA @enmﬂ swemldon@uﬁemeare
Ieader sequence.. I n anot her enbodi rent, the | eader
ighip gr assprigted athghe EQWPTn‘é%ﬁfﬁhﬂ’SEW PR en gneof thespower
ne unit of inorganic pyrophosphatase is
cogﬁgpasgﬁﬁgl%egéﬁ)g amount of enzyne that will |iberate 1.0
nol €f0074] norAgaioted abbt/hcﬁmmwntmieassembm 562 an mlelu'de ﬁny
and 25 C. age%é %JT For, ..maxi mum i ncor t| ongx(lloo0
compogRR AEAAS! ProUidipgReyes fAPOrYeh fRsin BLVaTieh© et
n §
apf;}@lfét%%. QSB%Q)&%DQE%' % ﬁvg&; &bl %%e&}ns 53?;@ 108 's'}fgt@rﬁ 680 %or
priﬁvudtngrpo)@el @02 Bedddroapplisation, ﬂhg@b@escqmno( @sssmmwﬁircannmude

t f h 2
a RS of GHURIAEIS it eSO P PP R T e dat etudd SopBedists

vfoi a 8?00@35%30r 2 fe%r%@/o@@%ﬂ%e@%@%dﬁ@kﬁ cRfrehedeadr or

Y639F/ H/84A T7 RNA Pol ynerase 200 nM
transﬁ]rglan |sw1tply/reipshf oFirieras Euss, mhnutsv, ailimiksearsernand a power load.

R

g@@e& VAR 630 @sn@iﬁﬁ?r @nd 8&bo%yﬁhdﬂﬁféy&féch $oTiR stateiRMMY, dilicow o
rans

cripts the follow ng conditi ons are preferred;
cqﬂgpﬁgi tegtifiery a ppghanigal patay, 40 cgasmactg ayeofzxample, and a limit

SRRy & e el Wi Yol iy s Wy soom

Tlﬁeﬁpiﬁ#ér cént@oliddeniblly B02A inYBRROF includsdlan Iﬁﬁbx)fmer%éx RPhterFicing
i norgani c, pyr ophos hatase 5 units/nd,

toghe coppmppisaiilis S04 ggd érP@@’eb’fecﬁWlf}géﬁ@f hQﬁ:]‘%ESbfPF Gait

cc%:?&%%t[ %g@%ﬁcﬂg\@gﬂ@#g%ﬁﬁ é&fﬂ&‘?‘f ﬁl ho )Qﬁ@irﬂ‘i&gve or in

additdons as with shet froavefr cabhmh asspnty 02 B, arfesibledinkr Efteyande included.

Thg 5%@8%%@)%% WA BT ARG O R iRy kg for
pr%te'étl yégegcﬁltfbl Witc2 6 1 EVETINT, oxﬁ&%@ﬂ&ol?as&nﬂ% 5024 also

T7 RNA Pol ynmerase 2 I norgani c
mp}gaudgqatﬂno ppivat switch3 134 ﬂhsv isshovamtp mnluéeb fn pmgrmd PHA gentrol
sequence of at |east 8 nucleotides |ong.[00123] For
maxi mum i ncor poration ( 1009 of deoxy ATP and 2'-QOwe
UTP, GIP and CTP ("dAmB") if1o transcripts the
followi ng conditions are preferred: HEPES buffer 200
m\/l DTT 40 mV sperm d| ne 2 MM PEG 8000 10%(W/v)

— = NZ AN N O NANT A A &~ ~ I~ r—- A~ N N OO N R R
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SEQ I D NO 2 5'-CATGCATCGCGAC TGAGICGTATTA-3" SEQ ID
NO 3 : 5'-CATCGATCGATC( TGAGICGTATTA-3 ' [00125] Under
wolodercasmer i pti on conditions of the present i nPemiSZN5/032150
the transcription reaction mxture conprlses 2'-OH
adenosi ne tri phosphates (ATP), 2' nosi ne .
funchppyy Bsthe ait@@afmr@)sepazate @m&ltcplalrpﬁ@em %p% Ak posreyvitch 612

ol GBS o B BRI W

hotisian slrthppower switch mbmolmfssdtﬂiﬂy pO2A papowersendtch oontrol function

conprise _substanti all 2' -CH ade
is HoRAGS D gy o Wmmﬂh%g thE pier SRR Ih ooy
mPASIERE S STAE T hg o N ARRELLLAROARS, The pove
switely 6 Ek eamfiether imtludeastin 8096ainpd¢,|a proensp sinser interface 510A

forgHsHBSE S TET SspRl B0 et ey seaREnsoat et
fea%ge’s %teﬁhées GYd bSighRg NG| Pk g‘tg@lﬁe Re6nd mﬂﬂ c@Mttrd)lddSE@ng}?r

| east 80% of "all uri1di ne nucl eo i des are 2'-
5 02&34 a\uddmonahpcawmomtrqi rasfesrblies| S @hbanc! saehr caypladNp the

transc e ul t modi f i |gonucleot|des
chF“WH’lBﬁé ?ﬁ“@ﬂ? ?WF%%Q Fggulﬁgéguence wher e at

| eago0 P80 oAs allstrad@noBig?, ifY6ine @hibd@ineatsn @ontiOter 501 can

adenosi ne, at |east 90% of all guanosi ne nucl eoti des

be ap@nmm@wglmﬁmgpch@ ongtor [z integyeted POFRT cairo] gsprablies

70 g‘{ﬂfc J] B, (E ZO%? a2th %@%gfrcgﬁ La?ﬁj/ @\da §h8€{7ﬁt 1n %fﬁt@c{ Power

coﬁ)tllf@fagielhﬁlﬂy eﬁngdbm[dtf n;:]v‘lucrel\dntmagmd Jtvven Bmtblineonmﬂh fied
ol i gonucl eoti des of the ent, i nvention conprise a
compgRREY, BBt iRpAes 2 pRVE §PVILS ﬁﬂ ?gfﬂé?ﬁ@sﬁ“f?é’%?é F@B?I?E% Qgr e

103 are
terfrinigty | PEERATH . HiTb R ol URIOEI I BCLRRALESS! =0
prc?.\zld@d Werdwﬂeh carinb] 313086706 fat ¢ontrolldigrtbe poraéretiiclidd SA.

-OH uridin Under transcrl tion,

THE Griiio e TS0 3lsQ B bss ) SHEstate F froc M e iggg
708 & {H%rbeﬁ@o&(tlé'i& aé‘s%mﬁfe'dskﬁﬁl the hEeASIERRT: Téad 120A. ’lgll\e/é)ower

tri phosphat es, - OH guanosi ne tri phosphates, 2
conty¢li as:;ermébly ﬂDb&uaisphmlecics agoaveR meemememtdpmonent 702A for

tr hat es d oli eot i 0 ced
PR SO REaror Has B e RS RO EL S S0BAL d Bower
méagm%ﬁfehpébnepaﬁaﬁﬂ R ASHASEANd el of nddrk sensofstdr AABERR/ERETVIA
OH guanosi ne, 2'-0Me cytidine and 2'-OMe uridine,
assmcwéﬁqowéh en tré@tn@lrmw hahet tht: Rewpenpiro} ﬁfgefﬁb]dl 0L Agand can

onucle t de n

oS O 58 AT B GLERB ORAR S SR Hyor
ar@kndvaagt th%%kﬂfedaﬂl the%ﬁﬂ@&hﬁﬁsvﬂwm cﬁ@iﬁmdaﬁnlﬁmﬁnﬁconﬁrhatmn

guano& ne, at |east 80% of all tidi ne nucl eot g(?
614Ads plso gnghudegiand isvespongive o tb@algm sm@rolrl 44y for GFqVigipg an

Lt r r anDre preferred

Opelr‘%’gmlgﬁln%ﬁs I@Oﬁéﬁﬁvﬁg&% oI i gonucl eot i des

conf00%6] a Hetheposer NdebaﬁémbbfaEﬂB%%MﬂCajﬂFlg 7, an

inGeuARGrpoRIar SHISh GRATSCRR st P ds 410 ed 7 i e Epheled t
poNer k Atles QQ%@ Qhd "ﬂ $C,G¥d egﬂl%@y W&&%llﬁ%&h@é&oaate@ R{Ewer

cy t| I ne an | east OA)Of al uri di ne nucl eoti de
svsa’lch The @Wemqnmoh@sdzmb]a MBtmgduécfsapoa@r mwﬁmmtconm@eent

sulting nodified oli nucI
7028 sk b8 B pebeRsreoT o Gaustiers YT eifiBoatiy e
po%ver Ehhiasl RBRSbAG 7169 Yechided e iAePAOSS TEfon tiek B iBS: BRI the
OH guanosi ne, 100% of all cytidine nucl eotides are

seasoro NEB dort GotirnBing pawenswiiadr 1 188, Thei nves conieq] @stemibbs 701C
are 2'-0Me uridine. [00127] Under dRn¥ transcription
conditions of the present invention, the transcription
reaction m xture conprises 3 . deoxy adenosine
tri phosphates, 2'-deoxy guanosi ne tri phosphates,
2' - O net hyI cyt| d| ne tr| phosphat es, and 2 O et hyI

. g,
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deoxy adenosi ne, 100% of all guanosi ne nucl eoti des are
2' - deoxy guanosi ne, 100% of all cytidi ne nucleotides

wanrecd293:2 net hyl cytidine, and 100% of all uri #CMAIS2005/032150

nucl eoti des are 2'-Orethyl uridine. [00128] Under rGrH
transcription conditions of the present invention, the

differginsthpt ipirichules a desible inkS koG pat desapet ekido a popyer
M OEEANDhER R Sy P R 04 S TEercono

coRipoiRni®1 0y is adéigosidne irfchidohosphgiatd. terfiberatupelinkasatement
coapuiiorEh ol oS, BLAdueSd, ual L he o ST L ANSC R bR
' 3 QS bRBactéristies BE th
loa?;i?? i elhgééshﬁl(lglroré? ﬁry?ggrw anactilc 2'18- O rreﬁ%iﬁlower onthe
outpuie obthie pewet swigchpt 18Cer r ed enbodi nent, the resulting

o o I00Eh o ARG ER i B re R R R e, s R IR RSt Bp
exélh gﬁg%mer Sa?]tc%l %%%hl_bg&)s"/mm, @’b:IB,Céﬂdi 5108 efhdaf GhdI6RS

"-O-nethyl cytidine, at |east 80%of all uridine
variefy|of ooinglenenss; buincl@dese aigast iy saphaaaneasdanginteigesdert assgnbly

f al enosi ne nucl eot.i.des are..2' - Q et hy| . .
s e R e Ay R PR o Br=B s AR ghger nteraction
subtessHakd-Rarin®dbidreesoR! 129 PaUBbeAtak d8fall @iole $igh Aline). Each of

sequence where at |east 90% of all guanosine

theeephraseniges e?ql@cmer cpiizpl aprssiblies 7@k islopatationghy sy physically
cofifLpY BRoREF Gl BPnPhEn s TRl 0 DimgBspppotom

with intrfages @nsilldde digusded 30 ods dahil belden ogssehacurhaoticatas
are 2'-O.nmethyl adenosine. In a nost preferred

bug BB i Geafigurel e GospRIc 9N ST en SaCHP R FaRirR Ass ekl 701
LR o SOF AR OB hbic 101 gt cpyi
cogypbhetitn?l hibat motcbusisd trthe 20mMunention busyA07di ne, 100% of

b aHb oL TR ERA 3 o AT DSy
80@%9%??!a%ntr[>$&35%)%cofﬂ%€é’d th (HFEYBb W&k b RbéhBlies 801A, 801B,

con 1ons O e pr esent 1 nventi on, t he trans_crl_ p_tl on
and 88t €j showmi astfum@iopalripedks e The po@enesmingl systian 860 weimilar to

tri sphate,, 2' - O-net hyl. cytidine triphosphat.e
sy SR S BB P RaPEorS S TRIRIF PoNeH ne
cohfrbIPRORRNSUIOB Gl T5B, fokteBEeHIRS s1iterh 60O BOFRN 8! #d pbher
resulting nodified oligonucleotides produced using the
controiGystety Eisafthipt T, end thexafereagles¢rintion gf cadtepftthesgwemppagts

conprise subst anti al | || 2'- Y, j
R L e S SR
ad@itioRal Bt budimetits eHab Bicluide @medchatibal rplap 8D2ks e potver switch in
guanosi ne nucl eoti des has a maxi mum of about 10% 2' - OH

poyiea ertal @ssembly 8QVAsfaad ecyrrepiasfosmer 8QGRas BRAWASAYNE

r/ ifi ' hades
cof L R v Bkl AP BOFIE P 168 oty B SRy 8008 can
praiziklle &ﬂeﬂ@ﬁiommg?hmﬂlmmr irek&(’s;ved feon2 theqamm(rj byirc@denosi ne,

at | east.  80% of. a cyti di ne nucl eotjdes are

0 GOREbhy | Adtioabe M gricmabetnist bR b an 54, 5048,

i 3 ! i . 0610f

anf] §PUET 1o 15708 ) ach G R N er SHARPRLDELIE S190 8015 24
801@. Motieest harangehomts, e %ooinwidatign dns 80 hinterfecbewith thescontrol

a 2! - nosij I.n.a nore preferred.e | ,
modiles 348 P ek rond o B RebRh bE R ST AR, and
50580 HRpERivehiets p?évihi%%%hd U AInhmasiessk 96ch as control data

nucl eotides aré T - met hyl adenosine, at |east 90%
andfinfeiatégr. i o wevenaslibetiattd saeh of the powapednjiol aspembligsel01A,

at | east 90% of all guanosi ne nucl eotides are

2' -O-net hyl guanosine, at |east 90% of all uridine

nucl eoti des are 2'-0O net hyI22uri di ne, and no nore than

about 10% of all guanosi ne nucl eotides are 2'-CH

guanosi ne. hi a nost preferred enbodi nent, the

. o o
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cytidine, and 2'-F guanosine. In a preferred

enbodi nent, the resulting nodified oligonucl eotides
woanpriesd2a sequence where at | east 80% of al | PCT/US2005/032150

adenosi ne nucl eotides are T - O nethyl adenosine, at

| east. 80% of all wuridine nucleotides are 2'-0 nethyl

804Bi andrf01 Cdis confzgirespnd gn infprmalspmmppigatinnchus $0f deis ar e
oo BRIV EY LA 0 v Blous BEIpolaH 67 i power control
asqeiile B(i)ledl“ Mﬁedmatmnmmunhmume dud 804neanrbedntepedl to the 1ntegrat10n

ollgonu eoti de rise a se ce where at
couR e 1S3 lg‘p %%F%‘FF‘B%&“QP@HI?C’“O@ Yﬁ@b’r‘i‘;ﬂ Ousmg or

0,
AR O ok T b 085 Bt
asswrbllya&(i)h déw exampl, th@menmy bomlynurlmmnrm b 4abnhesivity 0@vbe

e HEPERR S ke S5 Bt MGt
m&hheA ¥ e ebl Qﬁ&m@%ggref SRitéh &ﬁ%ﬁ&ﬁﬁ‘pd&&ﬁf m@@@f’/pmer @b}mol

adenosi ne” nucl eot i are 2'-QOret hyl” adenosi ne,
asspinbdy BOLA. b thes mamwieadhe mé@r@ﬁ@orzerat@mbfelaweamdcfun@onahty

% di
os Bpasssndte RSt 3 S B R e S Rh L g g
coBirolasEHreHIRS, dag be[f@i@ﬁéﬁﬂnteéiﬁféﬁ fas dﬁﬁlﬁeﬁlﬁmb‘hﬁﬁmﬂbdttm and control

condi ti ons of the present invention, the transcription
faqildycdietweenrAompORents Wik a8agle or Helgiegn AERAOBPIFEPOWer control

n [
o RIS B R GG S BOERERA 8o
asseimUliiesl@nt rcbmhﬁmpdmbﬁ geceiMaé byuel povedd soiitcly omuﬁileamdutbeﬁm can
produced using the dAnMB transcription m xtures of the

beﬁﬁléx"éirﬁf qom@mwaé?d iotsapal] YS\@t@aﬁm%ﬂquzspwolaﬂsw@ly §8bxy

ade
SO Fun YR St B0 et oo
wietib eatihryinter cotten] aesenitdy Q] mdnefaaendiy added andi céreatadded still

conprise.a se uence t 80%. of al
e B RO E o Ry, BosediBoa josdat o Anplicagion, one or

mJ,r@@%geﬁM&fcoﬂ{rbl O%cﬁﬂeﬂﬁ 500 cﬁo%tf LHA8hA19 8 Zenbri RO N

i ne | east 80% of al uanosi ne nucl eoti des are
112, p@zerémadyllzgwdmsu (net, shawd), atverhteémt sigpn)aind alikiliary funeteons

<n1astr SEP ) 8 R RERRCOCT REhp U Rt fing or manual

Oga&wﬁdfeﬁé {188 G 0BMbERnes WREH SRCRt édap@»erl Ragbl
%o of all adenosi ne nucl eotides are deoxy

asspnp8Phe, at | east 90% of all cytidine nucleotides

are e {| d t. |

quadSOBHL bt bty S SRS Rt sonroligysor
caftlalsb ®8 $iite A0 Ok aalehst lmliatéﬂ t@&h@p@wb@%hd@ﬁas@érﬁbly 801 by

2' -O-nethyl uridine. a nost preferred enbodj nent,

inteprtodanaing qegytasid0Ri éréle@nat@é sanRels O san by suchdhasmden the
coURASHR s SEIRER8,8eF SHERSR SRR HAIR .  pny
co@plingiy hbcdjnli}ﬂlshettbvﬁhbmtde@mn@manueﬂ)umtcbyhecﬁmh iackivity, In the

...100% of al anosin I eotides are 2' t h
ﬂlmﬁ%*sqxi'%@p{f‘aqgf e 0b s N S FRPraEr LR St S0 boperdbly
métes Bl Power @bﬁ'rﬂ%sse&@c%t 861 Vllarfnﬁﬁ%t&oﬁﬁéﬁ 908 & form an

transcription products can then be used for input into
intepeteSFHORXY bm)trqi spgenD0i o In stene éthjodipentseths neating contacts 902
determ ne a c e@Fed se ences that has binding

m ]éec?‘?ei%nﬂ‘ifeﬁ’ \98?1net° Yet. The resulting sequences
ar e [ob82pdy FRAND il blbck HRABkahi dRHpovedri cBhR@lt dySigm! 1008 having

step fromthe post-SELEX process to arrive at an
anapbgmqls@napmacﬁémnss&@fg@m@eordmg tgisqthe gmbodigreatstifdghd y
stabilized aptaner as a result. Another advantage of
tthe 2'-Ove SELEX process is that the resulting
sequences are likely to havd fewer 2'-OH nucl eoti des
required in the sequence, possibly none. To the extent
2' CH nucleotldes renaln they may be reaned by

Y g, PN = g NN A SN AT
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concentration can range fromO0.15 mMto 15 mM Both

My 2 and MhC nust be present within the ranges
wdeswrne¢se and in a preferred enbodi nent are pPESAISL005/M32150

about a 10 to about 3 ratio of Mgd 2MhCl 2,
. preferably, the ratio is about 3-5:1, nore preferably,
invehidor. gTheopdveer gbafel s3stgmyl 000 gucludes onp er morgpganiyEcations

co frati o h . r f 5.
bugeB 37 2 Fi PG BBl SR AR el JAob it bnd
diseihile® c3RBoads dndPbéd} cdiieo] sse@BlEMNFITaraiingd syatens for

range fromO to 5 nM [100144] The pH can range f[orrl)pH
comqlg%pp\g@r IFAPOFHET FRIHY] GPCTANRN PICBSE APTAGTIERE PRSI Db &2y

ced: i :
of L Tt Wil MR LAGRolirePicd il Miflioglr
1a3f@dﬂd>1t dﬁmngemélﬁ fo?fnb odaﬂp?nienf]m moddesndf theywemdri controlr sysiethe

.Qr the optiqnal use of chel.ati nts .in the
Astilluyieated ipig 107 & epipmRic %%11% Ao GRAVRS, a“ngPml of

Iy ab it oncAREdmple! is £ WhER Mk I) 602
Co%wgﬁ%(%?gg}i%] Apl% aner 9l-l\l‘;st’etlzlsl ci nal Chg/rﬁ}i Ss% %l;acgr@)
caiap¢ avhrded apd canssoemhutieath niaghe commuhicetiorseussS0Jforean i ant

coRBHTIRASYiE oie R o FisR ST B SRED: A3E aher nispface
60%)51% SHUD By Glaly O 1186 eRanihlBHsE: t61MhSIctdeda 002, bl Bartibd & form

rom each other by the 1ocation of this substituent.
of erfacevesciving 8 usar sommand o6 it cBthes cxapMevinplde akgyhasrd, a

the parent. lnprovenents i har, rd:St
motE D RRTParoLGReT NRE prde (e PR B BrlTiuefip f¥ar St
exSMBRLds is@hterBoe 41282l Ond faholeoRee swiietey 118 onshitehigy a
particul ar therapeutic criterion, 00146%%] ) )
comippaeineanaliobe gpaneHgdiothe PORMYRIsaRRINbYS W asipshosm spsolid
i hal e i.an ' .
sl AR s S RS SO Dy D Rl ABbePbower
cohtiblr Beunaisids il 008, taad BINSAYMITE Monvatadesilgoo st cattayr, coafipured

of the single substituent variants are ra , the t
foropling oA DR alT O b eural remaguay auqhess 3 5 1 prodes PO
caff Q%o FUAALARIA Vi the COMRIRRLLBRBuO501 NEIRpthyShAEIEcan provide

substituent variants are synthesized and assayed. I'n a
a wecwith dibphiyedinfomatieg yegardieg Besiover nghteol spsieni Cngror more

variant, i s consi dered t he, new rent ,and,al |
PORSE §WB%C%%P&F@S§@H§WW§%§$H§ 5} BT Frolslerdde i s

co Shioh MHEREE G04NGh &1DHRTohhideesH to R éddihufiction bus. Also as
synt hesi zed and assayed. Ot her strategi es may be used,

shawd, tha &N reil nmustsdewwiengorol agssimibéies F#)SéaNeah e dulbh

. th h nb f bst.i ts i I '

e e e

anM @0l 3k SintelPRdAImAREARRAd Mduknal Chemistry may be
used particularly 'as a nethod to explore the |ocal,

r at H9O88han Eathecampsmant within theiprver saneel sysisay is comdfguged or

B t ! Chin L ; .
oo 0 P RRBE] S e Bl et SRS s
withif al dakpegsie sh als begorfiper&HoEXigrndpilac elig. huidhisiees one
i ntroduced globally. For exanple, if it i s,deslhr ed to
exemplasy sRtef H%%W@hlﬁ Fonritd mqdikes §AS A tNhsesin each contains a

n j : sl t
st BAFREL B ng B BGRBRIRP oY R o A S RHEE Cr B Sebry
pr dsunidhiBzloh oétheipleralityadphotrdtdoinpaheys withsdhe pawer
(or_ some G .C, T, Uetc.) (locally.substituted) but ..
copAHSR T ABN o CPrIPaReEs tratcontn SREREY Blodhlsh Bf Fypeiibnatity.
Edbh SF WeEsRrinBY {2t Sf 501 ACKRS8n bE Q@%ﬂﬁile f@plibmd $ncdiision into
substituent that can be utilized by the Aptaner )
enhiediimemta bf Beepstemr Wsprotsk 8 uﬁcleintﬁméye p4neimply bsystatpglights or
ability to generate them as solid-phase synthesis
reagents and introduce theminto an oligonmer synthesis
schenme. The process is cert#tnly not limted to
nucl eoti des al one. Aptaner Medicinal Chem stry schenes
may i nclude substituents that introduce steric bulk,
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VON W LLEBRAND FACTOR SPECI FI C Bl NDI NG APTAMERS

[00151] The nmaterials of the present invention
woanpriesxdz2a series of nucleic acid aptaners of PRO/US2003632150

nucl eotides in length which bind specifically to von

W 1| ebrand Factor. In one enbodiment, materials of the
LEBISe s@thbe 7 papen se@ners display suthya £xiany daiob forriser selestigr pey nput,

; 9 2 o . i . . e

colBLRIF BP0 pRFL L Atal ThBRLEILAR Ot

is dt Winclisep ddtdeombabetl ah ¢he fpplcationl eeds asssackof thesd emiafdimetts
Wl ebrand Factaor, in vivo, and/ qr cell based ,aslslays.

is qoppgible vaibh eaekof thepibermmedyles,and coBpPRCeINE WHhindns §OWFd
ing f: n ' . /
col R oAy e Bl g4 B 3 HARYER il RauR e Bfferent
nuhbese caphenta@s shqweved, deyard still ¢caonpatibleywithiafths p@amet control
effective m)d%I ity of treating and/or preventing

sYSiGR ¢ B ONEANdplaymeanfles or di sorders. In one

eﬂbmggnt , HbhevR R BAS ety bASof 1Y 8Bt ARoALBndtEEY | N
a nethod to treat and/or prevent coronaré artery

compatéds with eacitindiévery ethgr comepooenitand edéls v eberwember of

fromthe group.consistin f. arterial thrombhasis, a
2 cqppen Grinarg by BRpaietboffom g AL R RS R e
111etRsREEERE of tHeahedntieR pii da FoR bl MO ighraion 68 theadniyl

or otherw se associated with von WI | ebrand Factor
madelti e sltanddpeto the yeasgaviremmentn Agdditionally, gach can be

nbadi nent s h r i [ '

rerd e PnaRO g (A R ATBleTof bash Ao iRk o8 aifatin ) 6
us&H seases, including any one of the disorders sel ected

fromthe group consisting of: arterial t(gr onboii s .and .
acu@08%) onAnythesasaed RE YA X emPIFRE eraBEMSHgof thedRyention

. el o o
o BRI B L O S iy o
coigiiﬁding(taﬁdn Mtgﬁ"ﬁe]ie?mﬁ@gluafj'ﬁy bﬁdsbnlt;\ﬂnhhieﬁt}gdmbmszi(i’l?gor loop
eeding side effects. In anot e iment, the
CoRBETRRATS A 0Ad Tyl &m%@nbg S8 q%ﬂg& i 1%
rec&{iﬁégﬁn’%ﬂﬁg haﬁ'&ﬁl\éﬁﬁ%g Q@gicaﬁﬁ{ %&/th&?csre iAhg HE§RAIES: different

are khown to use or otherwse
conisslannmioaehti {The ¢omrihddetasanch #axpasticutariommehipdtione| et

imfieary pain aoBRea o s wathei BEHER RoePsed PR foline
a r?%lﬁc‘éé?ﬁgnt BELIHRRkBh oY A8 Cuh@s] RhiRasR S Wdale y1e known

e caused by or otherw se associated with von
W | 1[6086hd Figst ¥A-Eetdtatvasioas etrengeangyisey atriogier control

referahly, while mni.nzin | eedi ' In
Sy§?f8taﬁ‘é?rgl§ét§8 d p%%te’mt{oﬂgn%§ ¥ SVt E&h’ anidogls g%%llgéln are
enibdEndiR, 4 pSHr c@ﬁ@él@?st@nﬁlel\w_ﬂ tis £ pre@bleviasd ot minifiugeases,
i ncluding any one of the disorders selected fromthe
cogﬁguptl@na\ﬁcm Punh omimelcontigention 82 sag alsodersed @
att ack r ' t enoOs [
cofh @b 5 e B AL SRR To 0 Wi e itBnLe
504 dddenandudeat Asrmiikdicatos dugh atalight ong flag Gadt isewyn). As in
preferably, while mnimzing pleeding side effects.
Fig r2Chée, syaistatafodiapwe Aimpie /B HIPaLFoR \guigligs f207 ghat are
im?ﬂ!?ﬁé%éd Wit a%ﬁ&rﬁﬁﬁ%&‘qné?ﬁ&é? "'t g.' 289 Rhfh&lcBhfiguration
ggregation in a subject prior to, during, and/or
1288 tiecombinetbjvith ta ubarsinterfder @2nendperomurtiamiedion needudn6(4/to form

i nteryvention,i udi .ng.angi opl.asty, .t hranbo i C .
a i P 16716 d2brap B S RudRt g ebiagP LR s cqmined
with'y %ﬂ%le%e@ih?erﬁtzé B0 MARS A4ind1e CoMmBlunicatiph Rddble@od, vessel
patency 1 n a subject prior to, during and/or after the
subj ect has undergone coronary bypass surgery. The
aptaners of the invention are also useful for treating
a patient undergoing dialysis. The aptaners of the
invention are al so useful f%r inhibiti ng von
W | ebrand Factor nediated thronbosis in a subject,
preferably while also mnimzing bl eeding side

Y T g,

o s a o, L LT
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177, SEQ ID NO 180, SEQ ID NO 183, SEQ I D NO 186, SEQ

I D NO 189, SEQ ID NO 192, SEQ ID NO 198, SEQ ID NO
waQage/o3 @ | D NO 208, and SEQ I D NOS 212 to 214PCTS3mE®32150

enbodi nents, von WI I ebrand Factor specific bind

apt amer s for use as_therapeutics and/ or diagnostijcs

i nc QAT lanyAsgiscussed shove.ofarions ergbedigigalsé the inrpemtignpgnclude

o BB 8 e eGSR

syt Qo Poldpi248/8n, ineBERGB sdnTitR) AB a0 i2éitioned\RCE6GES ( SEQ
| D.NO 319) ARC1759 (SEQ.ID 18e) ARC1779 (SEQ ID
empestinrens thapgmponsats asrEeedUfssigh %&) Wer AFREQIB % 2 PORES FEID

R

coxlﬁaactom of heusitegschatiaecladaptedio meckaachblyemd tleatritally couple the
[ 00156]. These a tarre ude nodi f.icati on

colRQEPIEt HEPER T RBI DAL Ty Some iR B 2E

coxlng&%lﬂ Withfn @ﬁo@é@bnﬁ@i ACHNRY WeLERbrieURPIAASa(&; 6 a

, Incorporation of a capping noiety, incorporatiaon
porﬁonmf diléyes,csuniy hag thei patgon landnfpgmidpih avtl‘@ anat’,ftcr patien and the

catjon ncl udi n n
comRREinE SR ok pEior ot SRUERIY.Olheriss anes! thp plyrelies
of Hyef3D @f%b@@l 1858% cf bd Rtitd) 6L Rbti£MtAin pSolied, 88d may be
non natural ly occurring aptanmer that binds to von
compbinied fix aMgIEaﬁmbﬁdlmgrltp %astpm@@d mathedsdonencraippally aerpbining

the%cg ﬁor{a}ﬁ rm‘? ?fe a@é’c?lf'&ife? Qoﬁcﬁ Léls&%;grﬁ% @vﬂfl H{S‘&Jtﬂe%s&{bed

1eb AR n ano
andplateiedof the i nventl on inhibits a function of von

W |l ebrand Factor while in another enbodi nent the

apt 40@88 ]st i Fsomecembodiments.iagRuigptegropePRiBiegpeshanism
pr(!:\ﬁ&s%r ﬂ:% fR trféaﬁg.g& P@Hﬂﬁmﬂi‘c ?&?cddﬁﬁﬁgg%“ e0th doBfponent

amer s én or es a functron a von
wMﬁlh ﬂﬁ@fo&d@d ccﬁﬁﬁﬂ assewrbly. afiie unk mtngraﬁbhlcebpla’rgin&dlamsm can
variant as . used herei enco asses variants t
pﬂb\éflq %HWPM P?I%PPPS}VI% TRPIE §OmPORCNTYy & couples two
L(J§t% da[ f nbWRGEd %an%éﬁl%ﬁfs rARNY cAPERIHE S biased
ant1 a sane structure and in sone
coepthrgharréntmmadcﬂaby & eam deckingzysteOYBegs.cneExc@platy t y

enfhogrgrel g hiiyis HRtagg L Bt e BT 45 toafiine 434 2
foltf @hffoRBhtpoder LERFI aRMbELIBIBNES thebeNiyety1302A, heomn ang

acli d ‘'sequence of human von WI | ebrand Fact or. 0015;
1302C awith Herfirshippeti 130RA hevingaeomppaentildnd, thesecy 02B

h b
havﬁsgl@g rcglfji%n%eé{@% Q’OGt agﬁ 1§§?Eanﬁtﬂ!éénfhgr§tl a)%e ?E%n%g\?ng %smgle
coﬁ%@n@iﬁ 15660 AR s, 1o 16ckEty; m&fHhisRsNGB4 A4ntl 03 4B aI‘BEQ

NOS 98 to 164, SEQ I D NO 165, SEQ I D NO 169, SEQ&D
posiGiongbto cgmpielat) thige dawers tgpend botkgn of the pomer pentigbagsgably

56 BRis pnBe PRUOR 7y S5 VAR

13:1 %A@%G&B (SgecEaﬂaPBdu’c\'fg tgﬂtgvoszc%g\ﬁfla;liﬂ%gr; lﬂER%IA 421 313B Gt
the EppAﬂ@mém(as;@QagﬁrBemhé é@;f CORReHYEBC %119 i‘%p 9‘?@3“% pgwer
t
SIS AR B, 0 Pt
ARCI[80289] SEDig. m3m1@smra)es Bmhﬂch(ﬂ;‘L@%nS( SEIQAI @dNG 13861 a locked

posiep dopyicie RS paey PN SH 1at KGRy B isderdstial e

u@a@am&%‘%m&%‘lm{dsﬁ@zB 3t te t%;% Bave teeARGARB8 %0 4 Riefed Fodiedn.

n anot her enbodi nent the invention, the
Whpt Ehwéwo Hocking insclzanisimsl 13)4Arad 3B exerin tlopksd asition, the
ability to bind von WI Il ebrand Factor as that of an
aptaner conprising any one of SEQ ID NOS 11 to 50, SEQ
ID NOS 54 to 94, SEQID NOS®8 to 165, SEQ I D NO 169,
SEQ I D NO 172, SEQ ID NO 174, SEQ ID NO 177, SEQ ID NO
180 SEQ | D NO 183 SEQ | D NO 186 SEQ I D NO 189 SEQ

N~ 1 N~ 1 AR IZAN /A N~ 1
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NO 316), ARC1546 (SEQ ID NO 317), ARC1635, ARC1l759
(SEQ I D NO 318), ARC1779 (SEQ I D NO 320) to ARC1780
WO 3@ 1NO 321) and ARC1884 (SEQ I D NO 322) t 8CARSR005/032150
885 (SEQ I D NO 323). In another enbodi nent, the
aptanmers of the |nvent| on conprise a,sequence that is

fougtcompanents iR 420, 1868 anh} Hileare pleghanically au¢ operggionally
t
couf{EThd £ hof P ybEe AP o SEROHY P! In s SEARIarg ibodiopsnt he
dkm rhdcHanish@ 13 BEQahd] NEE 5ekl/dthe dam SEQeé NOB A1 13d2B can

164, SEQ ID NO 165, SEQ I D.NO 169, SE 172, . SEQ
be compgiseff a sahdoppsiiese %ﬁ terighey P4 hgcs 156@%’?

54 5 P B L85 M S 0.
bisR®B corBf@sdith NOS QLR 1124 4he ARCLomMAdmeniARG04,113R6( BEQ and 1/E)

222) (SEQ TD,NO.222), ARA SE NO
creRES oD T %%@aresswé%éfﬁé’f?\géfé%b“ﬁ@nﬁ% cqugling
wi%@%é@iriﬁé%@r iReNend8d br a %Jdufnﬁg Qpbrti D arBHubsd
ARC1381 (SEQ I D NO 304), ARC1524 (SEQ ID NO 305),

opgROL BRente1BECE.| D NO 307) to ARC1535 (SEQ I D NO 316)

10 00 7RuctPegtep? o Ry 43500 oIS B S

mesRdnisA LIRS h ke SE&Ihﬁemrﬁ&ﬁlbth (RGho B> HoBERrhBRQ

323). In another enbodinent, the aptaners of the

thieadedrvievisa h@veg afshewferyto himitingesHomp] thephrgadedrieyicsand ad

t hat
N
int@ rahbﬁic 1ﬁg\ﬁ{e‘éh§xﬁﬁrﬁ &b pebvideahe thringomiiaconsingiresspndbree

SEQ | 11 to SEQ | D NOS o 94, SEQ
to g qoalppe@ants oftbe IPDWRUOP@S’I assginb|yp 5@& ﬂggadeééQVllCE)l%\i@N%?lgured

ot R A LBl s T s el i ey

lindifidg o SEQighRnNG HPBnscBE@ihPinv@l120dn. BEQldvideNan b6 SonfaEged
I.D_NO 208

suglethe hrmes 3537 PpRgricn e 2BoM ARG i geset gl

A48 TRLEAIER R A0 RSl RERLE A
the Ep%)ngtappl@ﬁ@he 8dmpiSEGp: fordio3Pedably ROpEAhe (:@Eppneptsm;thm

8y ARCTET BT PECRE B cORpERSIRORg By Epjnal o

cohﬁéc‘ﬁ% ﬁéﬁ)n dﬂgﬁ'l:ZJs%d %%ﬁé@txbpré’s?s@éncé Qr B détheltRITQ | D
1) SEQ I D NO 322) to ARO 885 (SEQ

| D m@osm) Asmo*@doﬂxhemltemﬁbgr@tlmmuplmg Encgpanisia W\élﬂéfdeﬁqii@ed

A TN T

coblRnéfts FEpSwafcohli6l dseatebly] Cﬂhe @Ie@@imbﬁiu‘ph@gl&n result from the
conprising the aptamers of the inventjion are used to

m@qhéalpaltqqmblmfmdcbléﬁ anphisd by therpmilsintegyation ¢aurlinggpechanism.
orde
TIE: e?ec er a pél?‘é o?ﬂ{ %8?1&3)&%69 %z‘fﬂ&&{% 2 e%dg%%/lgxggzbt on links, and
urfifl spRfHiehsl, poiEe isqﬂbw@e& by aker cohﬂpo&@mt&:o&ﬂbmchonﬁgﬁmd intheach
aptaners of the inpvention or co ataé,éhons conpr,i si &g

unitrompenentshdh Bt When the FarRlings ast § Beepsany cleotr

coBh&YBRL akleo ne rz?&cﬁh@na‘ifgs frde Emﬁ@éhﬁ&h?ﬁ’tﬂfiim td¥fipression
Group consisting of: esse t hr onbocyt openi a, :

ortbhrxsomtmhiegranbn ootydingprevhenismy ﬂn@mam(et:‘ﬂiiﬁﬁs are bipgerbtol dnisure

van W | ebr an, sease seud von il | ebr and .
cogfiRunps éomt?éfl"%ﬁ B Cgﬁe&Pﬁsd 1 mévé‘meagr ﬁ’sﬁéﬁ"gﬂ"al
coﬁh&&foh@he%e%@ba\@te@' 5 %ﬁ@oledmjysﬁl@%&h&ﬂ&ﬂ Reuplapyi Foa

pectoris, arterial thronbosis, atherosclerosis,
exaynpbep il enilbridiment mnele@tugaléer@nn@warayse@}bm pomechagisn a

fibrillation, carotid stenosis, cerebral infarction,
cerebral thr orrbosi s, ischem c stroke, and transient
cerebral ischenic attack. 47 sone enbodi nments, the

pharmaceutical conposition of the invention is

adm ni st er ed pr| or to/ dur| ng and/ or after d| aI yS| s,

~SNA PN~
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nol ecul es that bind to von Wl lebrand Factor. In sone

enbodi nents, the conpositions aresuitable for internal
wozecangiz ncl ude an effective amount of a PCT/US2005/032150

phar macol ogi cal |y active conpound of the invention,

al one or in conbination, with one or nore .
bepreenreaawonemsa ivithinecpepir abhieolessembly san inglide arepoprrssion

are ec. al useful in that..they h ver ow. .if
coffat FIRREES 1% b3 Tictpode b B bich Bt BrtiRh st pipe
acfiig ol e bLfie hoftibniJTea adGfted @R Eor. aS Rl A @8 ¥em i ¢hn also a

di sease or disorder, or alleviate the synptons of such

preyyide kg anephanipd seldwhignment of Akq wtous peppieatssiuging installation.

co fbi on f - ' e .

tr oa0052] D13 BorcABo R, 2 BittiohiBt ERboMRAR TR For RGP 1 Gyines
can®g m&gﬁéd ﬂj’ﬂprdv’ﬂdiﬁgﬂ’& m@dh@dicaimmméng bthel 'pswals?n?ol imeerﬁbly
. treated, prevented or ape|iorated s se] ected fromthe
infgertipn comding: | ltwﬁi@ggghwsgrgsm AreRIausgsEiRiinclude

: i C..t.hr i " TP ) '

el Al AT AR o DI PK pon Hp  ARG obbling of
theltvseasmorgdmusipper al artery di sease, e.g. peripheral

arterj occl usi ve di sease,,.unst.abl e angi n anglL na

pecBPBa1 °a P Eramvlein Sitb b fRFuBBep e Bectiol
IMRERT idiTabs. 1 DALY BN In ARYERNGEY BB DY O FRver Rbhtrdl

fibrillation, carotid stenosis, cerebral infarction,

asgamntpl 400 ismoofipwrsd & inckidhesplid stetearlay (35R) 1402nstichrs a well
cerebral ischemc attack. In.so epbodi ment,s, th

K LR SO KSR COTBRBROT R F IRy P BRCTey Pk

coafl gimatigﬁ SKRUs Nus@4ted th FigUI4 A 8avingl ifendfohe inclidigy/s2 S
CABG surgery, percutaneous coronary intervention or

sqhargr {The Abckeymack SSRNEAR has frua sapweetp 6404 fosrepeing pecrew
i,nv.ent.i on. are. usef ul [ 1 N strati '
and HRET PR B ot spoi pE Bt 5 5 a2 B WAt
le&tisTOF RLEivIMai acdontrs] dighad fatbpetatiap tikeS SR @d04 asoumsvaitdhaangetvo are
to which the aptaners of the inyention ecifically
fopraservigermdangvidingseraly Pawst- ofour Rall pagie %‘f‘?&ﬂe Paitipisd to
: . ti .
oo Ut AU FHAP el O 1404 e RERA D3 TEE ot LR Sl o2
lithid cbim@omait il €06 prorvidingy Bt ssuitchimgdimeationrto thedSiRp b40& i HBID

T b LS S P o B e, ot
co%ﬁ%@%ﬁ@&i/érﬁt& B JREABh oSSR 14®. bA LIRS Ble HIDNGhireler

ebra Factor, thereby treating the
1418taind llingy corpdit 651408 hveitlpa thedHustotedsSHR pewerranirabasaembly

thology,.i.e.,..the patient ar syhject treated by the
1 iR e Bbioniffi dimmpanbbar entiut Myt ag b shEeethach o
cdagﬁﬁé fHhahbdked pusk BSRIALE widbuiCHaBgddab tieSBREdNigudation or
human. [ 00166] "I'n practice, the aptanmers or their
destear edsiétinnialinl thy SEBRJEPR abdl thesihar sompprenitiof the Bewetepniral

a nt ich will be sufficient t i (.
ss5aiy 4ot Piytire SSRticry B Hhlind SBafl b felited by
co@!xﬁﬁﬁ@ GEME tRbatahpéncaBAbQIRrivith a {6 orfddeceqapeided by the
_the Tnvention conprises an aptanmer conposition of the
infecenplingartangememis-nati on with other treatments for

thro iC el [ 1];;15% GRR i1

of t@%ﬁhﬂ@%&&ﬁﬂgﬁé@@%ﬁ@%ﬁge ordée@gnpi eI,) rmrgﬁ){v %ﬁa@
illomeatepindfigr 14) @nd a bal-eaddd pdsh i 4080ofithamétroempanehtdA06 is

anti-vWF aptaner. |

i n e | es, apt anmer ]
gt SREIEERIOITTH 2 AJE ADHIUSERRGERHIMY CoRBOBFL HPE and/or
o R OB bonle A B IO efvigged with
thabail postf 1148 8mhat orhyendgasad as apait ofitheomitppiegetiom toupding

antiviral agent, or the like, hi general, the

currently avail abl e dosage forns of the known

t herapeutic agents for use #h such conbinations will

be suitable. [001 68] "Conbination therapy" (or

"co-therapy") includes the adm nistration of an

e e . o a1 o, . o, oy
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agents.[00170] Sequential or substantially
si mul taneous adm ni strati on of each therapeutic agent
woamelmesxdf ect ed by any appropriate route incl BdTmg2005/032150
but not limted to, topiccal routes, oral routes,
i ntravenous routes, |ntrarruscuI§ i%gt es, and di rect
thet

meghadpLiF 6PmPrestRdgRiorthe suiew seati SSRelA027thereby
co AP B blcErf s §PRcOR AL P B Eckabivitl e S3%P1402
Tht pewapeitiot assgmbly BH00 tphevidasrthe aahpmssusrefoem sdh amio dpply a
adm ni stered by injectio e the other ther tic
coRBEERRES SHCURIR OB e SR OV ED aepderd SSK
pretsﬁﬂé gﬁilcéﬁ’lent[aglg Lidhgethdn ég&ﬁh&‘a‘cmfn@ I TRERTRA Be td;")ukt the
therapeutic agents may m ni stered topi cal or
com@tdl infhes extbe SR 1d¢2 or sanwotthe eldetrinalgtomvee thpoyand output leads
' nﬁzg@e The sequence in which the therapeutic
adm nistered is not narrowy critical
u n' $669510t efigOi NBRMrHEs the 9@{1@ EtioP RssEMBIyARND vilkeséin BN

enbrace the adm ni stration of the thera&e‘utl c agents
limsiscatgmenbetd8ab opwalily couplediorand ositinned brivepn the SSRel402

o SO A PSR koS ST

1406 BrcHides afsﬁﬁﬁy f;swt:r doRMedI6r @ﬁf&aﬁi@dhabu@ny E@Wd:ﬁﬁxhh @ power
time _so | ong beneficial effect fromthe co-action

sowte.t Bee swiigh mruobml&rm@lnée%@%@is%ﬁhm bgéwsof gwgmple, for
t [

co@t?c?)lhg r ! a%sglf 2%(53'%% %Ve?%grk@?( Ie'gll’lea v%%hf ?r‘g F410 iy PPerably

coas1bd evihd twb eﬁnﬁrdleeefdg of thel SR 14021 theronnetibe ffnamg ahddys in this
renoved from the adm ni stratlon of t t peuti1

enphgdiveant thyenghuibs ligyt epayronght 14) epg@ e

coﬁéﬁ%@ﬁ%f Svifd cBHfil&n]Fﬁ 8laa@hkal IPi"E Q&Pcﬂﬁle} Q0¥ c A éﬁﬁe for the
present i1nvention W generally conprise an ective

lmaﬁmmporﬁ:ht 1406 tacbinwet dicsgtlgrie ﬁte(tw)) supplyy lpeweh mra\ms,eats 1404

i ss I d or tgl spersed 1{92&‘2{{??332&%%5&9 %{Y%ﬂlée%o‘fogtml

sc1%’§>v &%{sﬁ'4@ﬁ%f'tﬂé°§§1@?4@‘y and all solvents, dispersion
dia, coatings, antibacterial and anti f ungal agent s,

i sot[ﬁﬂ%] andypibslty, ptpovnr sheitchysualy aa@@r&S.R ig H@rmahbe

coB 5k LA R BREIDAA bioncd

anP¢ DR IEAR hA KERACHD YBcH 1AEH (B8 98 ESntFAR: 3drE@-sbfts 1404 are
I ncorporated into the therapeutic co 03|t| ons of the

elqwtrec@ﬁmcoupiv@m thonwitplpoam®j 14Helop cepealting B SSR 1402 switch.

oSS -DU SRS pENRF I e b

sefts 8368061 Wk SSROBMR@nd Ty pliuggdbly cags ld:I‘dﬂn;ﬁ&)me&btsl fonpromialing
be prepared as i nJ ectabl es, either as.|]qui ﬁeﬁol utions
supply pasige st peteer lowd (ngt shommg. A fombrnes limit aad e purppse
coReLTBPT L Gla Ao gL LR 1 o poer
soltc@Rnd plaadss poapstul ths jnpat supplww&rtcbnmectlon of ﬂlarStS&]tThe

used, 1 ncluding eye drops, .cre tion
SR P BELLORIINEHSHR b Brawd 4 Sg fordfepting OF both The switch
coh@bM4 1@ta'118 e HIRHIIP@ o ﬁeﬁ?di*?&ﬁlz% WSS 140%in an

surgeons, physicians or health care workers to treat a
1ntwlbtk1ng1 bﬁanwmrat i A cbtmmmpmtlan imegufei witlda WéaiBag s cobBguration,

|
bolTary OEetirlg. £t sgst Ao PP e s SO s e
coh&@llmo a!daqamt @P’@Jécﬁ‘ﬁﬁoﬂentst iTRE aRBrubiatiNM Mmbdile can be

adm nistered in a manner conpatible with the dosage

pleiggabid tatdnor bethdfithe syitch caniselnt4 18 gnd Limit-DPC components and
phar macol ogi cally effective. The fornul ations are
easily adm nistered in a variety of dosage forns. In a
preferred enbodi nent the aﬁyéner of the invention is
formul ated as an injectable solution described above,
but drug release capsules and the I|ke can al so be

NN A =T e

L
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magnesi um al um num si |l i cate, starch paste, gelatin,

nmet hyl cel | ul ose, sodi um car boxynet hyl cel | ul ose and/ or
weoabosxeesik pyrrol i done, natural sugars such as gLCUMS3®5/032150

or betal actose, corn sweeteners, natural and synthetic

. gquns such as acacia, tragacanth or sodi um al gi nate,

in qufgﬁ@pﬂmeéfﬁ%e Tgrfs mmpggicalionains X0 e Addrtionallymieos moge sensor

infdPECks o AERE) ERSRARNALIR! e ol forS Y ThADER s wit the
st eara e, nagnesium stearate, enzoa

1lleslﬂattaal!’poamebamteol asseehibiynl 400. or i de, sili ca tal cum

st eqr its esi um or cal cium salt and/
pol i@bﬁz g'a?%?@arb eyl 3 poveet cm&rﬂswﬂydﬂgo provide for
migP&JeH 1d fﬂ%ﬁaﬁ%ns@ﬂ@ré AlisAR coﬂ@h&ﬁqs [H%EQH lon%g%a!nyll 4t She
gar entonite, xanthan gum starches,

usecinetalds thie tcenmdmoumoaahttand the lghit eompsimmh to fumtapoamr camtcbl
i ncl ct.ose,. dextrose,

il OF Ssteh AT coRIne i rsodtinties pb B8 iR HaR ShIST me.
cohPEHi68 bséeﬁibﬁ@é el aﬁs&pﬂmﬂ%lfbﬂ PSR SssBhBlyaNRRE YheSBIERUS

i sotoni ¢ sol utions or suspenS| ons, and supp03| tories
attagheddo ﬁmﬂoagebwnnoqgn@qu@dumt mmpmyprMD shipmenior

contipaeEa; RS EhRes BB LB st BT SicRg Sdiso

beWRidel HeBven rﬁ&lﬂl&i 4N Gr ARt SmpciRhid! bretRETInGIoRents of the
salts for re atlmgythe osnoti c pressure and/or

POBef FeIEn] apse leade gnchepmpanent RAYYFE §PRNCSEpEY can be
C 0Si
m&{% @Hﬁ uhd Fegkﬂét%c% k B%Qéof oo%ggﬁ%)gﬁto%ﬁ ex@ﬁﬁ%e%% R dide B8R
abgma n@blﬁtebﬁ@lsdbr ﬁmatdong)omtthm iiger-medyle @bnm&m;cauamlcan also be
pically cont ain abqut 0.1 to 75% pr.eferabl y about 1
m@% ustg,a Betallicor opticaldnicrrgpsstien suchiagoitin ped receptacle

| ?éhﬂ% be adm nistered in
or g?sr 3%%% gtefagl}ﬁ%ghﬂggte{ I me f}tease and sust ai ned
r eI {8689} abletanoembafisehssconpedtions t(pmwna]sqongmamntb es,
elixirs, tinctures, sus n sSyrups | si.ons.
e[vws&ﬁeﬂn the goVer cqpgol rScnas el ipelp @@Pﬁ?} q@s ?@ﬁﬁﬁ@?%ﬁs
umfuRbr iBeRABLA and SRk SRESEFIE YorosBRhMsMst-installation
spersing, etc. The active conpound is dissolved in
bmmngn Waile viiet indestyytgenemtly utilizeslal symplgrseresodndeniam e dngsment
for exa sal | agueQus xt.rose, . .
fob Bt BTGt AR P Bdvrind IBET B RRaRGRioyprimp gausing
lneleas%ethem@ wkﬂgt b £lreS UBPAIR, tB8se cbERkdioRNadel often R fodus

forms suitable for dissolving in liquid prior to
ofrnqltgmmmntecmebeqlﬂunmheals@rdo r¢tiahieguthe Rrewesep a8 Ads ob¥: turn

eveﬁrt I}lgl‘l}g ?}%cte Inl(egl\é?lmﬁ,ggqhoglag% %%te%?amcgﬂne}ﬁ&?sdm i power control

ashdblRREH hlk® NBRYe seBlbigdih@be@uredsidnvonadotisasibuvh tharvarious
all using forns well known to those of ordinary skill

sizeg of ﬁ@nwgm pRVERG @a begenrectodand dheganasctions a{?econtmuously

bBEAREL SR BetRNBRARTL vt (SRR B et bl tese

exitéthal coaidctionsiedn bestanabdperated megleamérah bodnnents@d cawbe biased or
subcut aneous, intrapuscul gr or i trav ous. i nj ections,

cl3ig TISRFSTBRH T %mcﬁaﬁémg% ‘@gé?vlﬁsﬁhﬁl as a spring-

| ]mn%g

blgS%g %%%r&:*bg%@g dgre%él&gt alqﬂgd rel eals%%}gydsggghn%%geugp cfitic

matssairtdsset] fatce ds apphisd émthe lcemeiction ovrdlaglfeioS cmmentlam, nleateby
‘é]ﬁord ng.to U S. Pat. 310 651_1%0’ 795 |ncor‘$ c

PIRECET ERHUPRIUS SOHPLCsSIod 3%%? CORSFIRGrETe & eélf”é P’}eéfvd" aging

aflGhRRuRgs of Bk Wikke present invention can be
adm nistered in intranasal formvia topical use of
suitabl e intranasal vehicles, inhalants, or via
transdermal routes, using those forns of transdernal
skin patches well known to those of ordinary skill in
that art. To be administeretfin the formof a
transdernmal delivery system the dosage adm nistration
WI II of course, be conti nuous rat her than

e " 1. . " o o ~ 1
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Addi tionally, |iposones may bear aptaners on their

surface for targeting and carrying cytotoxic agents
wonbernediky to nediate cell killing. An exanpl eCofus2005/032150

nuclelc aci d associ ated conplexes is provided in U S.

ent No. 6,01 1. 020. [00186] The conpounds of the
pr © JB010GH Biet 1 DHustgten pro ke smbadifrenk of the perver control
o u

o B Rer OB RE Il ERIL & houit £ Rall it B Ptate
relpp K%&ﬁn@nymuy Istanddrtd @onfiferaticteis péfered to as a “hockey puck.”

d t.hyl ; dephenol . .
Whs (e nUa e GRIcBR LT Pr e crBg Lstont & walicd irsopa i oy
enfHORALHES it éﬁHﬁthﬁﬁﬁEB&%tooH ttﬁat@gmqua%e ete&plgggr f65fHent and

Inventi on may be coupled to a cl'ass of bio
appli¢ayior of varsels akpdcts ache wcmg)rx;ont roll ed rel ease of a

Sgg&gpi@{]oeéan&wﬁgﬁig L§ | Cciy?q%l(ggfé%@%%t%ﬁ%@l{o&m is coupled
in e&téé%tmﬁﬁt:%%er PYpIRESLA] 504 a@t@'aﬁdﬁt@ PEOWEBHA m§06 The SSR
ol ycyanoacryl ates ‘and cross-1inked or anphipathic

1402 oegeives pobyira igpub fin thedemgyef BC fayet 3798 fpmgekigiceapntroer or

oS HEPRT b AT Aarabte? oSy e Bk 5% COthid e

SSRU D4502af'![%% o€ Bwiléh ¥ditlol R®deke 18MR iklddel BGoRaRbS forH
bufferi ndébgents and ot her substances such as for

coett@qugn@r thatisaosttighed andhepnfigpred Harribe avir pewey legd E506.
Acgcp ti? a?l& ec‘tit%lcﬁ 14 %&SQFP%I% §etl§e§!t lE&l?)rt?a%gt‘?tg?fSiéldloﬁtput

n acco ance W a variety o
geharatedbyrige SYRE40BpeCi es, age, wei ght, sex and medical

di_t f the patjent; th t
CondPP8A {bisselt Faak Chlvserip bt prbadimenatenSSBpower

L 00k e L R bl g

a lﬂfcﬁempudld opnfifgured SSRpm)@QI as ioae obthe pewver switthesnFigad7 illustrates

a o e AL RPIBE SR FddneBeRay e TR Lot SpRESHE e
phRECACE R hiFg:. q8N mgéwarbon{rgpds%b@"&ilu&@%ﬁm Swdrhe

present invention, en used for thé indicated
svafchdd03 comporent ‘dnngaalbecmmbd tabdeaat sikoBRas TSSbGJVYtgllndhﬂy

o e, SO S o X
m@reQ)the% Qo&poﬂe%tsoof tBOpHwertnflol é‘s@&n oy 1360 As sEPu,Ghand

nmg of active i n%{ redi e ‘8 used dosages
connnmmmlswmbusj 868G gueh agl e]?rﬁﬁldeﬁf% ag@@wqatwmaﬁg@lg

B R
the BORer@h#alassd@BF6D0. @mhwmcdﬁl_pﬁ tHeh@nif@sedtion bus 507 is
invention may be admnistered in a single dail

coppeqterbiotthe hmltd:ampyn@ﬁslé% tA@PoRisT aHiEHrsfel 8Ot h@noted asa
L e e

buis 507 py slsecdnnected tt the powangeaduremend cABfoment 72 that MmOnitors the

ng/mL . _In the dos es f the present inyention, nmass
POW@F erayidsd) t9 ﬂtedthFé t |Aateﬁmsr £ Sgsot X%’t shown) can sense

K t
| R S B0 AP ARPAT IR
sthdARMWbWTSIV@@thﬁHEI iDZtl Q‘bRIsBp_ﬂIy ONWEF1 9RANERs single phase

ét?gg’égﬁ%ﬁ% g{l n éﬁpﬁ%g %11 chﬂtn actor 65@ recelvees a control signal

(061 SHBNAYELROHE ﬁﬁn@@lﬁ%tdr'&@ﬁt@&%ﬂtw% ThéEhitGofctor 614 is
aptamers, be tailored to natch the desired

cog)h@ﬂ’ttxhtoéhct fustble liplof 1 @whichrean by p fest-hisvasaspisontiuetes fesible link
agai nst extracellular targets do not suffer from
difficulties associated with intracellular delivery
(as is the case with anti sehlse and RNAi - based
t herapeutics), such aptaners nust still be able to be
d| strl but ed to target ~organs and tlssues and remain

o M
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effort to target a particular type of tissue or a
specific organ (or set of organs), hi these
wapplsicegtizons, the aptamer therapeutic prefer erCTalSkgs/032150
accunul ates in a speC|f|c tissue or organ(s). hi other
therapeutlc applications, it _may be desirable to

or ppirgut rqakgmf@spmt@apa eSSy %en@f:@ateﬁﬁw@pweréwﬂch
coﬁ%B'Eérr%'&a&l% z@g ‘g@&r@ sht 9%%@41%%81%?&% ﬁﬁé&{' B{)ﬁér 109 to

thapcb\aerelbad h20. a@eﬂlulsﬁatedl ﬁfﬁgemﬁl emldl 1y, eexh witheado@gonentl bethe
affected ti ssue., For . exa as descrjbed in

Popsh EPRITH @sssrely §0UHa integs; n? efl dfpAsRMIT iBtpetited %%@@PW&PCh as

@ Wger” B ne by A8 pRe Wﬁ%"%&?ﬁﬁ%@&?ﬁet ot Gt
poB:eo dostal iabsetribin 1 6ﬁ0 ahp toupded Tdueg ap&ﬁﬁgraim)l unitRieGplisg i on

oncgrgthes fore oy i B hot mertRuRSdn cseubl

coﬁtﬂg}g sthakh bpacRE@pbatR¢ aptamer therapeutic

erentially acCunulates in inflanmed tissue. [00195]
To de0403] nSlmﬂalypﬁw r}acldxllatmws apomericditod assemblyut 709rfor

swRlsin S patess REGDRe PRYED TN hE R S ACRMTSbuse 108

TheWikeradnipRdédts 6£hD %6%@10@11@@15 Ass8mBBT 1780 Yrdimilar RIBSRS S
are nonitored. Suc araneters include, for exanple,

des¢ribelabpve with r¢gard @)pocweé cpiieed mascetbbn # 6likand(agy not reprated
rlbutlon (Vss), the area under the
heEe %gnﬁieroaftqr%n Ptinme curve (AUC), maxi mum observed serum
or [ooes 0&:; CONEand Erabodieh©BE e, 1n%nﬂlohhecdmh agsemblefoe ase
time (VMRT) of an aptaner con805|t|on used herejn,
inap éntegrefed nawer ccpréwé F¥stars haha bagedacludine p hepdngpet defmes a

o B PRFRIGETl 00 Zhop SPGBy,

inviatiesen ¢omtrod ﬁﬁbdﬁl@ oeﬁiﬁgm'ad ﬁ)rtgbﬁerbllnmgammtﬂohhghals for (con’eolhng the
t he percentage. of adm pistered aptane ra icin,

DOVYRE SHHPR LRTE ey ey P@Wldg?ﬁ ROV 108 IPPWF"S{DPét 309?5 rahRgustng is

cohﬁ btled % g?he( &nrof fnofule ahﬂ ad rlﬁédstoa:;e rSRAGBI! Jb%pled to the

Caner t erapeutic is renoved from circul ation)

bage hem;n@amhe conﬂgurcabﬁe)u B]ectrlcmﬂlsecmmﬂmg@ ofntedi swplebm Dn (ﬂm

at es concent.rat | tane

f
SR PARETD RS AL B i
th® RG¥sin T&'!ﬁfltly Egﬁ Eoﬁﬂl‘i%g\!ﬁe%on‘hﬂ?h&@h% BRhPdsa WBiisihg found

out si e p asma (i.e., he nore extravasatlon)

[ 00r1][9911 05]1 e H@f@sem nowmwam i &,ra eonire] medulad B89 isallysteid in an
ol Ly P BB TRy §

hoBing TB02 GOWRE Shé bOMSrel exVBLY takiMg Mbé@samoﬁlgfomﬂbd&m theeuter
to a nodul at1 ng noi such as_a smal | nol ecul

pqy@m phike contrgdloysing] &Oér W} PRAT ofgilexiple matingynembers 1804A are on
oS8 SRS b} B8 oPRASELnRYS 28I £ LRG0 LRRLATREubef
18008/ 8 onldiffsrén @piﬁobilhgeﬁﬂes(iﬁ'(tﬁe) ccﬁim@hh@&ﬁngcmﬁm{)ﬁstslhom the

alter fundanental aspects of aptaner res i{
canitpbbAHNEOH P03 daiiERsch IOPRTBIBAN 1 806 frebiax o sp gef teﬁy eying
Qﬁgértfb%tfoﬂs Gh €38 eoxk@éatr%‘?ﬂlﬁ d3E&civif bﬂ&ﬁgﬁhg ﬁ&ﬂtl@ﬁ of the

erapeutics are subject to elimnation vi
befsehbumﬁg on. As such a nucl ease-resi st ant

exchi SR B6E T Softe kit 1 S0 S Gromn Yy Ee of more
setd drifleatdl® Hl&ﬁﬁ? nﬁﬁlb@fsol%leﬁﬁ anarl'8§4]§ are doafigeiea W@bé fé&@l@e@}ind

either facilitating rapid distribution out of

relslasablly soupdaitoiartosver p@rziué gssgmblyybisa bpesing h:gnttfneonnectmg with
apparent nol ecul ar wei ght of the oligonucl eoti deabove
the effective size cut-off for the gl onerul us.
Conj ugation of snall therap%%tics to a PEG pol yner
(PEGyl ation), described bel ow, can dramatically
Iengthen reS|dence tlnes of ~aptamers |n C|rculat|on




the site of inflammtion, such that the PEGyI ated

aptaner preferentially accunulates in inflaned tissue.
wonosmesiz nst ances, the 20 kDa PEGyl at ed apt anBCT/US2005/032150

conjugate is able to access the interior of cells,

such as, for exanple, kidney cells. [00199] Modi fi ed
therflpaille magiag membeas 5304 dn thed uﬁt@tmb%ﬁl@%a%p%wé

t t
e AR el B 1A a1 or B TR A BB R Bt
hoﬁd;meg)l $02zhagbe héxpitst toifet snorevtianlone baseylmumg saéh asUto eeatile the
t t t h d
coRfid heayes SE050 TR e AReR 1 FTBOp St Gyt
engRIAL ik has6l frﬁ&m&é R0MA &1 the matih 8 RicthREAESRBC IR JHRRCE)

rap| distribution into tissues, primarily into
embhdimenth e pinglshmatingmpabed! 304 rmayrhrchdfap‘ed to couple to a base

t .PEG ATI ZED .N C AC 00200
hodBaE  RAGHOGIR e TUFT GARIPS SR CoH P8 & e R8Yingt
coﬁﬁ@ﬁ‘aﬁﬂ?} Q9Hliddes 182 OE3n TdaRiItHEHGHRE @baSe R&siERIdSpRato t he

ntial to alter the pharnmacokinetic and

selpﬁmeimxeg@iyﬁalmhd(qwmgﬁbﬁmeeé&ﬁ nucl ei ¢ aci ds maki ng

t he ectiv ther

no TR TS e b AR R SeSry TRUOLR B asing one
or hfdrélestid alddares hm@uﬁt MCE 864rdas@daihingt dnator atore

through the kidneys, decreased exposure to the i nmune

elegsrwbmmmmnﬁ las dessaibed alaviehvch ap bny%h%f B 8 FEP switch

cor%tﬁ(gel%lgﬁl{} %1% dﬁmlt[cgglggr]fént.-r fre gcg‘[n%ﬁ'ﬁ[]odﬁol yaPkgIF B0 RetPhed

erivatl z ene
wigHity gl caoﬁﬁ@ommt heszonktlgrisl @A o@fveﬁ/éﬂm £810Bat A zoder 1814

e el sl ] B o
the2 %r 1@& &5} mauafs rh}E QIR cgr ofselfS% @&%uwng s
po e

WiT e ypi ca yners used in the invention
conﬂﬂ@ll mddhlepml 8108t th ekenml glings ckisof PREG) ¢ comtrslrmdatlombusaﬁﬁ (not

SHVRE | AR BISoVEo 859% BHOG Pt TForRRIrET Breary

Ca{llﬁgg P@T @ﬁaaté’ﬁr@ﬁ'ﬂe ?&H@Mﬁﬁg st Rhst dighlredttthablkyttiesl®onnector

oxl des (e. hyl ene oXxi de and propyl ene oxi de) can
1806 anld; fut enablingrihe aleptricalatonoentor th gonnest ipdbe P@Mmrg ¢apnagtors

h. PE
or R L7 o M B BB e B Pal Po s
111Ma932@é?egc€@d¥ Gidiebtoly 1 dJomalthdomine@bry Bk gured to
al pha-, onega- dlhydrOX{ pol y(et hyl ene glycol),
receieomble pisphd 2 thedP G bpmd PEmIEDE)S WO ftmb%ilments the

rstood tha
oo e Py 18R e RSB ERIEE Bl it for
indiviARGPoceWilgy éneroftthpingRIping 1800 @he bbﬁmléﬂoomhg 48@and/or
about 10, 000. [00202] As_shown, the PEG & eis
thejpovenh814 eancalsauingluds a dlswibls Grnacqies relainey 152 gentigsped for
ﬁxe'dBJ etalmpg 2 LBRRR P8 Bﬁzlh q’f‘ﬁ 1f?§ce ] ﬁltg) bfe 65911@&&] 1‘306?{3&
non-reactive noi et es,
cagQitiesiP818.t lnéﬁonﬁéﬂmﬂmdnﬁﬁtm ‘eattlEECB d R10B nmenichxdlehn 1ntegrated F-
functional, npieties, %1 [ment 0

R RhSL OB it coa e G BUBouNSE e DE BRFGsHGh the the
P(?%' %Baf&%'l@ﬁ%ﬁ@ E?;E@nﬂé&é) iRy %lﬁecfr@a‘té Ergaﬁl&d@%(ﬁisfl’@?board

activate For xanp e, the termnal noieties
Thif 1sREfEenebnbtlha1h1 aaey B@@mdnumttomﬁat mz:@@nﬁsura@ tf¢r\ﬂesmgle right or
ar.bonat e er for selective r
leﬁlg

Hennnes FbieeRen fre Ao P ot LR St BRAdecR) .

plidedveRtith tHEda® %@sos cefahimi Wrdalit %Uﬁlﬂblﬂlhrﬂh ihe%@ﬁmeéﬁ)reédeﬁrer
noi eties from dr oxy succl n|mde [ 00203] I n nany

cagpp Il Bt Addigionalty, nrssomesem@slm@em& theponmeatoprageiysy ewify 4 818
on one end with an essentially non-reactive noiety so
that the PEG nol ecul e i s nono-functional (or
nonoacti vated). In the case3dbf protein therapeutics
whi ch generally display nultiple reaction sites for
actlvated PEGB b| functional activated PEGs lead to

oy .
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may be at |east 10, 20, 30, 40, 50, 60, or 80 kDa in
size. Such polynmers can be linear or branched. [00206]
wonowoneiast to biol ogically-expressed protei NPCT/US2005/032150
t herapeutics, nucleic acid therapeutics are typically
chem cal ly synthesized from activated nongner
cap irqledstieying 1 pelectely Biceiva aicarrepAndigalyconkayrep demale
coRh&RA 1896 PYn IACQARRR #ld QAnbds: @é@‘v&%ﬁ@?y ﬁ%gﬁes for the
Iterative nonomer synthesis. For exanple,
predetervdtiedcbrizyitation of thei fomaltecoanguimrspition g dnhectbioreteiean

be i pcorporated into splid-ph i.gon eot i de |,
cagif¢ Bkl thaeose Hatn %ﬁy‘?ﬂ s 3’%@4 lé)%t e gemrr?i gjns 1812
oGt bB&dC Qﬁp%&hsﬁa%ﬁ Bf fHelLroRMRK] frbeidk 76:9h B354 B8 aBbndl

reacti ve PEG attachment site. Mbst comonly thi Ihas
andelesiga flexibjiity $tratie pgwerdabintrobmitdndghé cedrad madmtes 1819Be

at. t 5 - term.nu i ncor por at ed i ng a di fier..
g s aprartions g ok AOLTSE ST R4 S RolRE R by of
vei! 189D RS bRy MBS ivehtilatibn AthdcBistryappr oach, a reactive
PEG (e. one which is activated so that it wll

r eadboaaﬁl’ & sanae erohetlimients, aborigontally naymgasraontrebimartel

urifi ol i gonucl i de .and the i.ng.reaction
16108 o ks e AP BRI R IS Lo A0S sh RS R P S3enRd
1829 Rjr YGhtanlect@cat bdithctt18e4 PoaebRdral dhigt th€ o vt partion 1806 such
thera&;euti cis related to a nunber of factors

asionche et (19é spypainelie. 5§ bu represpntatiyelyplaced by guropy 1824).
S Ey Sl Y YRR A LI GO0 TR g R

cotaetwith ialcbiragpondingipartidieofkhelbey haudng whewtieegueol wnit 1800

.increase the serumhalf-life, of snall crono] ecyl es

is caupjed toﬁh%basaes%ddgmnah&%%ﬁw PGS r.ol mpqgule 1810A
LA f ' PRIAA\ER n

R e SRSy Bt i Aoy

lokBapdrtion 1 8@ toi seaseeactmsadiaistic aisncinwtl vindnthe ioperatiom tf et

If life b fined b - nedi at ed
COREP SR CF RS DRV VYL BRI ER SRy <)
208k oé‘{)ow %Iifle@mleédimegﬁ ofleSMmon Weh&Rdr JOREE1 3kt

[ 00
kDa)" can e difficult, inefficient, and expensive. As
ineluden s least bawing s hohsing penfigsidsfontel¢nsaily mesebtng aeonteal yhit

e gt P SoPEE R e R G FHERIRY figVEE aRgAty puck
cdr}ﬁgrkggﬁfioﬂc'ﬂ‘hé/ Bds8 GndPE{es-an et EiBOEhidkl 98 beinkng as Ut

ecul es involves the formation of a branched,
parErisoucednPEpL fowkl erminabion eoypbing tPEEewar oy ingdprdy and

to. : R . .

o Fsfibdsor Sl RS PBB\uBing G A WGy

teRIneI3 4h€ Sonttol @ermihdl€ of Bk aédeitel yolidstateaalayi econydl miyis
noi eties, can be actiyvated,, or converte

~OH) , t .

cqga@ﬁ@teﬂé% gontrRd ithe sokig staterelay; ff’é%‘?‘%‘ﬂﬁlycﬂmﬁﬁ’é‘goi‘ﬂﬁ%??% pgytion
P . 0 . ' i

o [ 528 B RIS A GO TH A 58 B 1o

cdntvol tusit hasrd houaing adapted selse refeasablyt venpbed toshebdse hoiising. The
have been_ activated, such activated hi gher. nol ecul a

coRaP LRI PG P o e B 1 Birel s SRR i CRatiot it (o the

cc{H#oia{eB?ﬁltalchﬁ{tﬁéjreEglg@d sl SSRIRIHPRSSHmAn & the b&HtAII Bhit

anch PEG nol ecul e are activated. In cases where
baingy caupteditertind pseof a branch PEG nol ecul e are

acti yat uch PEG, mol ecyl are referre Q.as

oi - A8 o 31 Prves piitisnt o Sl et Eiup! Brgmnbly foruse
int@ifieBtafed ghvier %ﬁﬁg@?ﬁ&@tﬁph 86d¢lificluding athovsihgdnd 8efades a

PEG nol ecul es are referred to as nono-activated. As an
cayitsinyithén thie howsing sgrpeeriving adeweyswisah. AEs gonphassembply

the attachnment of two nononet hoxy PEGs to a |ysine

core which is subsequently activated for reaction has

been described (Harris et a4 Nature, vol.2: 214-221,

2003). [00209] The present invention provi des another

cost effective route to the synthesis of high

1 . s~
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pol yet hyl ene gl ycol, which can be linear or branched,

a honopol yner or a heteropolyner. Qther stabilizing
wonbestoeed2i ncl ude pol ymers such as pepti de nucPeras2005/032150

aC| ds (PNA). digonucleotides can al so be stabilizing

eties; such oligonucleotides can |nclude nodi fi ed
lnﬂu@quérelsmoa%/ceaﬁ%e@ fqr@amram@@@éro sigea!s foy controlling the

po2P SRROY R RLIBARTy %f%‘vﬁﬁﬁ &8 BRECINd. Cmo%ﬁoﬁgbusmg is
I ntegral part r conposition, I1.¢€

configaded fivd Iy)ubmg dlﬁicctmtrot hmdalptaadadapt@cnmmkzkle&mm}omupledne the
of . the inventi i n cul ar wei ght apta

bog YIS TS B PRSI SRBIRGL tanbosggtplers o The

t
DL RIS Sy RS 08 i
thﬂhommge@wsg upen esupdinghd ¢aninobhonsingtto dlse base housing.

covapane g Betiarcio LI atpFudl Y iflas BicHnbg afove vith

reget}a&o Fhe199 Maéd@té@melﬁbua %thl tﬁé e&ei |I'§1 métfécﬁé&toatﬁé €ontrol

ol et es toget er in one nolecul e, PO ya y ene

haysipgdB02 endswith a:]pcl;urblet_ya)f cotgictnys ﬂr&l@c,ﬂ f816B\H aslddr$1|6C positioned
iR RRE P e ot iR o) Sl B b O p R Blter

refRer1B0e IThe asdethbléd € nersbinit 8005is Posifomdsior EQIPlIARYS B Base
the primary structure nucleic aci dPEG nucl ei c acl d.

1984 éuah@g adwapipe 993 Bhe base hpusdng B¥Yaneltdesor coniygl peif gavity
19%3' g u‘g Eﬁoqu}légél‘% ezll&klgr 051P (E’E@%%f(fﬁeeéo%‘a%f (gjusn{rﬁo %S]On-g

nucierc a clei ¢ aci

mbﬂéﬂ)aﬁwﬁktﬁtds 1908 drei g sitioned mad zlid&pfbylﬁbhﬁﬁlpﬁﬁgltcﬁ(mﬂbrtﬂm‘é of the
it bears a single reactive site

flevihle maging menihers 1500 Afoprlraspilz aom)&dbmtm? ppit 4800 to the
t

e PRGLIE! 0 BB, BB 09GN Lo i

18823 ardadaptedlito sieeharicallycind ¢lgshrasBy syuyiléitheicontwél urtieto the

ol i onucl eot | Fol rotection and
vaglgh§ ROTEBATCON o fie Hrae HOURS 6SHeBlcPYOAA BBEagnts pyl pg better

urldB SRt Yyt rtefish FghoaopaepRration in a solution that
m nim zgfc,r spon %a&) us hydrol ysis of the activated PEG

hi [00ddREr uﬁsd;hewb ouFigeR0A, thhdassdousing 1802 melusies a solid state

BN FSPNE SOb ool ot RSB0l Yt bt
thé B@SC%%IHQ abe2 i the Ebwef SitdhYcabltP PO0B 48 JibiiforRe dhd h@dpted
hi ghly purified functional PEG_hi a preferred

to @m&h’tﬁﬁ meceivietiee BEIRS 1403 anid haye subgtaniiallythe pane faatprint as the

tivate er,
SR LT A BB, ARSI IL T RS e s
pUeRRbAEALEdS THSIR eab:JOMcmeés Kr&E bdatohior g5 @nﬁéctiﬂgq:u lpdwer
chromat ography to separate fully-, partially

and
andsapligheads. e ithasSSRIHe3 w@dp%@h%n%l@@pé@ctmg ‘base 2004 and
on%%'?‘ﬁ?(ﬁg @%k}%gtl r?ﬁ)gmresaz%)o ﬁ?ﬁgg@:&ﬂhﬁﬁ{a%%ﬁ y‘ﬂﬁraﬂi i@

arns can I eve various
thbmm chsducting bade @004 &0 a haat ghukslp02 Ndhe BAShousikgd 80Zan be

opfigusd S retg and sheuninss fioaR MUEer S gt atighieat te heat
su‘]l{“ P@Otmeoa@ﬁd&si@qg b Lﬁé@t%'rbée%@e 4%&%%@& f@@ dash

nucl eases and i1 ncrease 1ts half life 1 n‘vivo.
ha¥ing3 dififErenfipeightsfoom ﬂil[ﬁr deseeal toromeat keths ¢haresl snmlnctmg base

SR NN N N ———

wih w&wm%@m&ﬁ@f@uﬁ@d BigEteicdl dofndckiSitf 8 dhe 8Edéw seats
PAG- DERI VATI ZATI ON OF A REACTI VE NUCLEI C ACI D [1190215

144 g A hirpdan dglageomplishpd bPAG nower ewvichedvity RAE2 eathihgdases
can be prepared by reaction of a nono-functional
activated PEGwith a nucleic acid containing nore than
one reactive site. In one etbodi nment, the nucleic acid
is bi-reactive, or bi-activated, and contains two
reactlve S|tes a 5 am ‘no group and a 3 arri no group

. g .
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and/or ionic interactions with the target wl|
preclude the formation of conplex between aptaner and
woan@aro31A | inker, which is longer than necessacy/us205/032150
span the di stance between nucleic acids, may reduce
bi ndi ng_stability by di m ni Shl ng the effectlve
hopging avetdimengipnaskto hae ¢ plgadaad dathinsfor plectrigalopaeptivity for the

RSFRORRE PR 05 i CPIBSSI LA Bl e

shiiesyeigh] SER 18(1)2 8l dxtemdid comthdt dimeshean sﬁn,kn asent docunents

] h f
't S80S0 Refng e 10Reot ThacBhain dbiae Sedionraa 1y
111 tels ra@taws dpalel cxntradda% ¢604 &d%ﬁe LRESIROEALRS 28 hoRiated

y reference. Ctation of publications and patent
couplingEovsled by tict base hewsitepll W2. spaidod switdicontral teemipais2008

arEe R foliowplind foune Bt oS s eSTAbp! 85 Bizen 1402
reéelwe%%&mﬁ tRAYARG sHA%h b@\ﬁ& ﬂm Cll ’Qﬁéjelﬁb!od&ﬁ)émoﬁ phE ot 5@Bws
description,” those of skill in the art will recognize

200h ate qdmplqdrtvelmscmw geafs lbl@4p The pric o8 SWﬁclacomol termpingfs 2008

L N
140@tbdtlcaih b@bd) uedd toHixe@lyaiotple tikabast bhany FOAMBLEESSSR 1402.

EXAMPLE 1 : AI\/ER SELECTI ON AND SESJENCES EXAVPLE | A:
Assdiosayin ditg. é’IOAr Rich syvich gonisel termingl F04Res inchigp adiexible or

| . /
G T8 R 0 L ok
elém@daﬂf ediplers 182U abitel tnhdtg hotisiZs eduplipg fixtgesd0R62Zonfigured

yrim di ne nucl eotides (r The sel ection sirateg
to yp@wla e HP@lﬁnéXf fherhaﬁfg/ %%1130& adhg swighgronfig Hfmélﬁ is

_I%;E;ch had been i nmmobilized on a
fi eag&)ltﬁelws\égé,E at e. "Poo reparation [ 00220] A DNA
t emIoeﬂ 4] szhpdlh(Ef ey tamninald 2010A and 2010B are configured and
NNNNNNNNNNNNNNNNN N
PORNIRRAAIT FPECURE, Agspiinal S%rgﬁ'cﬁe%'}'@' g&%ﬁ?ﬂ switch

1490 21 2GS nQ‘hefBa&Eﬂou@{E@bi Flctumes PhAs sarvohesizer

pr ot ecte by standard nethods. The series of N
cosplimg pdwerDbbmmdr?@Il fAdo pSEQeBl MNOVE)terznallZd14n 34\s will be

i '@%8 bt o B cosifal ool S it Pl e

cobﬁ&ﬁiv@i Wd@ irdid iy cdupBn@theMREShusing 1902 to the SSR
CTCA ATAGGAGCGCACT C - 31&@QIDI\I09
14@ad %mo@mm&mmm po3ver SEOIGD2EPE &) 2 sgegnd prigrnal

poieh ARy 2D EER TR Sachf bidhaf bl Cod! AR dBlAR ey

r anscri p
cohwél thebhse, houﬁﬁ%lpa@m B SSRQ402 eThé ghtond bss g 200)6 oddt also
Tris pH 8.0, 40 mM DTT |Mspermd|neI—|CI 002%

mthd@ A paRtion %@G@ gon: ‘?ﬁ\ﬂn%@sﬂ@ne%fwowdmg
F

a ?ur%ern‘é g)-r% sens%n p%os p Fangér 5%0? Eg’;(v&t;l é) rtrté)rl glsliz X800 when
thé h’ﬁﬁiﬁﬁlmuﬁﬁgl 18G015 qzmmanal with &erdkihtrel'qalvﬂy QQW power

Sel ection_[00221] r the hu Aﬂ 0 d
toRE L0 n P Uge 06 AoY-BIARe Sbma] B dBingly 2014 an

i

YT PR O AR B ot SERR
Flgym/b,ﬂh@ﬁrst apd srtcenc@ thnmatmweqt texagea 2 20 RowideX) 8 can iyjude a

hour .at. r erature 00 ,nmL
ool B BTG b TR A Sor desioca Saniai dggisionaly
th@&se fo%mgqooﬂ §a§él%’§1@ltﬁ8dn%%fﬂéﬁcorﬁ%cﬁbﬂa@% 0624 édfigured
I ength human vVWF (SEQ I D NO 7, accessi on number VWHY,

avallable from Cal bi ochem Cat.# 681300, La Jolla, CA

wer ei mobi lized to the hydrophobic plate. For the

rabbit vWF sel ection, each round was initiated by

i mobi l'i zi ng 24 pnol es of r#bbit vWE Al domain (SEQ D

NO 6: accessi on nunmber AAB51555, Figure 3) under the

sane condi tions as for hunan VWF Al donaln [00222] In

_____ Y .

- .
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renmove any BSA bi ndi ng sequences fromthe pool prior

to the positive selection. Starting at Round 2 and in
wabkbosgagmequent rounds, 0.1 ng/nL t RNA and 0. 1Pag/usk05/032150

sal ron sperm DNA were spiked into the positive

sel ection yreaction as non-specific conpetitors. In all
abeydh %eXt?Wé{ER%qT teapinals A and 2048 forreeHyIng Lt HheowEs n

tly in the
cohBAF} odfiied ARE pEWh BRERALEOM Bd BHS Y |0 L und 1
100 [00115Jouhdardther afpeat of thoitvantinm g pbiver Sontsal system includes
according,to.SE 0 and, Therrm ript R .
a b@penw%% Bousgng 1 19 ﬁ%&é@ TeqsEng EsoTE] R aeé\ﬁeﬁlapg B
ca&ig\ilg\)? ‘fét*éﬁhﬁg’&‘ p@@veﬁs%@tcﬁloé seboRPEdvit igpl%%&]vl g"‘aedertﬁﬁ’é |phfp8§e

was used as a tenplate for PCR (Roun
cofectod aB-inp\@ HOwet termonat, an outpyt pmeraer-npnalm@nplad d:@rqstmwg

di

swpv st ran eh el RN ERGRaR B o b B s
coﬁ@@%h?leﬁef%? Ebuplinthd dn I@Q&ﬂmut@n%oﬁmlae@gﬁﬁ ofler

the followi ng conditions: a) denaturation ste 94C
recfeuredzaomen gwégi aigh a pl;acalntmgf esl@@p@al coaEctions. 39 dggr@tﬁmpose

600C f
cofgrigh isTbritet BRRAISS wcpiTolyty b LT Myt gpine
eldc&ﬂﬁﬁé(ﬁﬁlebitﬁﬁﬂshn setidsivatleme nﬁﬁRp@\Kf@CtHﬁﬁlna\IaSn gpoeteahizg] of the

The m ni mum nunber of cycles required to generate

powigt sWikheipeeipesRpithibe firs cavdfye a@de@lemtprlaepwgr termyigal. A a5
cob8 i o HEABACLE provIdife BNl bighels e ey Bpodi

coﬁfa@l(d»u aiid v@srolisigdalaso the npdeited pboer swhigclt foasaectivelyi moviding, at

pool RNA for the next round of selection. Th
legst g RGO I9EGD mempelmsa@a B RO erpnal &0 ‘316 PRyeput power
a I r
SRSl 818004 Ry ens oy et oo v
houﬂnggThﬂvoorﬁml u1n1t-aﬁqb bmsel@mga:louﬁgme(l Ry clnctet:dly couple the control

g@%&%ﬁ%@gpyg Sé}f cg}g e f?rﬁwgt’ph @ﬁé flfné:{lgp o% the control

unﬁtrlﬁﬁ%q’éleﬁ!;dbﬁncﬁp%iﬂ@tthé’\@&%e C‘Fﬁé b&roll QAM@ITudRS allingt component
starting pool for the subsequent round of selection.

haViugl adinit Faregion el agterisiisrivieneis éheedﬁﬂn@ﬁ PEEege eQripmon eonigl

I
SIS F ARE L ong A B sl st n A B nci ng

Anal[poH 6] 0@%&4&@ wF@@tzlmdszu p@ﬁfsr &hﬁﬁrohmmhbly@i 00
using a sandwi ch Tilter Dbinding assay.

sirg i tb Ahecpaversenirolzenthly 420 ¢ é%d@r@ﬂﬁ@rﬁ ﬂwa@ated

ol B 200 AR R R e
houVibhig Ak agl Qd@dlpo@@EQNEhhlﬁ@ﬁﬁl);twm A)ba&ﬂhdmmgcﬂ 192 E’sBrSB)nﬁgured to

cont ai ni n? ng/ L tRNAts(gnd 0.1 ng/ L sal {r@
reloRgRbE $PUR eruorﬂaﬁ Sages| RS 6P %E)m%wltﬂwl APoRiE oty 2103
o} 00 PRAGARPALHEE Ae LEMARREVIRE ofipnd) bl EGbHAR.
Hé¢gelel,gh chis srramgbniak ukd povwée enstrolNidjt. 1 800 eng dredent hgsmg‘zloz

220 PO La he LT oEel ! 6o 35 o8 COL LSO
Wigﬂ%afd\ﬂomf@ﬁ:@el‘(fwsgk 1409 Bhdhhe %QQ/CPMR&@&HVK W\Wﬁﬂﬂhe base

and a no-target control). Pool bi nd| ng wa
honemg & 62 Immmmdlmhm,rtm vapbog betRigan (rmgmérot)l)\ousmel 802

ts.of ndi n nal n
a5 sk iy 2167 S Rt AR EF BePhE s
18@413%@90@%&@&&) tht GeRBRI mdfiedts 2864 96 Fige 29 fmlﬁﬂldrlalll?, in the

rati o of ndi ng of RNA in the presence of huma

pavegsisprtral\wssenblyi A0 #n intsssaied heqt sink 2304 émf&%le&ﬁsepb%lﬁ@gr?m
was seen, the pools were cloned using the TOPO TA
cl oni ng klt (rnvitrogen, Cat.# 45-0641, Carl sbad, CA)
according to the manuf act uraf' s instructions. Round 9
and 12 pool tenplates were cloned and sequenced (125
total sequences) produ0|ng 48 unlque clones AUunlque

s o o o, I T NN
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(ND= not done)* used human vWF Al domain SEQ ID NO 5
for aptanmer screen and aptaner KQS [00227] The nucleic

weachw/eegquences of the rRi Y aptaners charact er P€eaS2e5/032150
Tabl e 4 above are given bel ow. The uni que sequence of
each aptanmer bel ow begi ns at nucl eoti de 18,

arq qonEgnted &9 havesubgantinilytthe sans o et scadditmety GdmuhEbe

o 5 S o A B DR

be gal%}antlhﬂ?ﬁﬂ%&]amUﬁﬂndﬂ'ﬁofmtSSR briRacydivel, withidité povadr sw1tch

sequences |isted belo re represented in the 5'
cayy eithebasshoasing %@P /géq?lae@aélér %H@@P‘llﬂwl?’teéf’é@éﬂ(l?fhﬁs ot

B G ) B, AODRCE oGy B con e

attd A& 20 dn Biderﬁm)iﬁhe héxt ik 2104. In some configurations, the mounting

CA JAGAUCUAUCGAUG
S SUSECYEs &%&%@@@5 agéQlDNOlz
Al
HBIEEER I8 MR K,
GERAGCTIDACU c ERUAR02 c@AM@roggiede)r @Eg;hwagmund
to J&hﬁ heat s%fgﬁi l he ljl(eai sn%%% coxgﬁg(urA I\{f([ %Xegilyl ou%IEQo thDe @Q&

14AA UUCGACCUCUCUGCUAGC ( AMX201. DlO) SEQ | D NO' 18
GhARcEsAbutatonAt SSRAACHITRINIGINESA

dibrothamatenkc
R R R B8 Gl T R s

sh&RHESAT RS Jod Kz (CANKZIQ thdW) bW 2N @Dthe underside
GEA CUCAGCCACUAACGGUUGA ( AMX201. (39 SE? NO 2 1
mmmth suabptbey th @&0@5 sﬁgwwwew

of deAmsrasuerHiZacd
<45 TSRO R b L0

ldii%uﬁEd nGol

AI\/I>(2 01. H1 D
texm\mtg QQOSEtilzttlgouB ths Ré{éﬁa%%e base housing gwat

inHR e (H (EAf i :01y§?ﬁ S Q@ﬂﬁ\%@f&
com CGAUAGUUCGUGUCAAGGAUG

.A CLICUCLX ea AGC§ %ﬁ h‘? 5 §E8 @Eff){ﬁ&%

@ %oﬁé\wgrlsuv&&}d&%&ﬁ% CQAQS&J\{@cg@ﬁ gured to

’@B, fusivieg oantERgr 2280 (The seyogd power switch

o A A R R R B e

ilpQHRed, B seondt ¥withiasagdy@210 Reogennaditegos! amcamcludes a
presented in Table 4 above and the activity

plurlitynfflexibie ljehing memkews d2{ hoomfigueedio POB@P@W P%%agSGflh
t he full l:
rafgpris et a0 AP RTERGeE 251 Mk ik il 90 iR ghic
pdRr gé@)sivﬁ dgatiesl QQI%ﬂhagB niipha e configuryd ﬁttrrremal\ung \Aammg
redi cted core nucleic acid sequence re
cogmaﬂiong from 3 pRIVeNARDRLH g QU ngf foqwes fﬂ?&alﬂfﬂ@m@d%#%m the
coggh\élﬁ)g?g?' E&H)CY\SQ b 5“ etsggéngoc];‘ By @(m?fclu%@é %@Rlél\lﬁgtrbrnﬁi‘tt)uusrbgr 2222
co‘riﬁgﬁﬂed r®n4heloutpﬁlt}iwwm oDthontmtsrrféMZ fM cﬁrectlmsua‘ulgshmg one
L.; .Sch d ker, M:; D, H.
RN e I AT T
is %og%ié@m thie BIHREL@BT 188 oRHHBRbARAGE DD foF stipHnk Phe ntdghéh to

ndary structure,”™ 2004. Proceedi ngs of the
thhlatpubpa‘lver terminal of the SSR 1402. An auxiliary tap 2226 can also be

38
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Acadeny of Sciences, US, 101, 7287-7292).. ARC840 ( SEQ
I D NO 23) is one exanple of an aptaner having the
weeosangxn2depi cted in Figure 10 wherein the boPdT/US2005/032150
underlined regions shown in the sequence |isted above
denote required bases. EXAMPLE IB: Selection of rRdY
projpydedde e auinut effhe sertactpriid3ap el eﬂleut@mng/\eﬁaeportwn of the

poBGLARIHES ok hd DIl 2P RATEE ik R bRt SRR

ex@Afhl paRéi Ioad WsvAtchd dmeiansiliasi tags m%lﬂahéetselﬁﬁatp ooponents
consl st| of 2! purine and deoxy-pyrim di ne

Or‘;ﬂk ’(“?%“P) arsre 2B et 8RSt egy yi el ded
B T

cotplihigdphiadi2e3p fateeuplRapio aRroapal etrimal 2280281 dpedatidigithe

tenplate with the sequence 5' -
coRERT S AT HBEL KR NI ORRRA RO R TR

&%%E%gﬂ%{ gﬁ%¥;@g 1 S8 ted
synt hesi zed usi ngg%%l E)%gfi%l ?Ig@l‘!’@y Sy \r?fﬁﬁleesslsgcel? °
comml 1eteis rocﬁtleatoadohmlst&mmd thmrtnh@rtien offthe cgetmléeusmg AB&

ieaRal st AT alF fate Mohing Py B2 "AtBuR termipat cover

2099 b&ﬁise SRAYSBSRr ﬂ%cﬂs‘br efrmiims 2ESUHNAI2008 anuam%hsuy, The
tenplate was anplified with the priners 5'

colMAXDACEARCIZH OB Theceniiosed dreaseaizghe 3ecopst§@1mbcmy93210

o e S AT GO AR PR P 25

caﬁ\ﬁﬂd[hd-gan%gﬁ{ddﬁﬁlﬁﬁgﬁﬁfef ¥paRHa) cover aPGEfor pidvidiag pﬂftﬁmon to
typically, rncubated at 37C overnight, using 40 gl
therinpyt pwe tgmingds m%ﬁﬁhim%w%m@ﬂ‘é@rﬁélﬂ Can pyidgan

sty B s gl o GRSV s i ARG ity
rernwmghmﬁwmcaﬁeovammx T7 pol yner ase (Y639F), and
approxi mat el y nmM tenpl at e

2P IBAAZR ke Moster p%roltaﬁemh?eéf i is O BRGL Cipspde
R T e s B

cah pd copteotriddn périgse A(duunmallﬁ;ahe povreeolRudhEd0ean inggde

copisphBedg el a4 amse e sSR 1407 yiaionty, Biraisfle 2008 and o
111‘1% (ﬁrﬁ‘% tcﬁ%ﬂfil@l ﬁb@lﬁ@ @8 ﬁ)"ﬂ')r tcdﬁkd'lﬁng the conmtwes 2212 ¥ lihe

uman VWF (SEQ ID NO 7, Figure 4) were
contmtoab icbtra dovmlett 29@4@1;1 tln@emquhmmaﬂ@ poesr cemieol pagemibly 2100

nd
i follpeerdnc g toin g B et b P VR kel aporetinga SR
140928) comdabr 110, SR8 pfRdlhd FRABe ndoessatyteeat dissipation0

rounds of the hunan/ rabbl t alternati ng sel ection 12

Hepwotesswighin theower ¢nirel agesmiiin2 { Hm men Ml}ln&%rmfzﬂons are
BB B oS T B SER AR B s

QI@QSCI‘I bed. In the subsequent rounds of the al ter nati ng

selection, the protein target tern ach

r ourl@0A & e Similary teuetsd %’ﬁdenr]é%gq*?lf? @o@?&ﬁ?"feﬁﬁ-@tc}l

1

cok st e Ofsned FORBA LB BB o SR o Bigygyer
thistirahperaas ehe badetlousinp e 10Dalso dfclples & base housing plvot portlon

i mobi | i zation, the rnatan was re
2481 enalls @e@a&@swgﬁﬁﬁ@ AP SRS BlGe by § covpler

*Bbhé,ﬁ ol 0 blg. WRSerddeihytk@f KRASIR ti 102

2705t 4 RpReR ?%‘Pbu e B Ltk BSA)
aﬁddtsdbupbmgtoahehmm&ﬁérature I n Round one, 333

prmol es of pool RNA (2 x 1014 uni que nol ecul es) were

i ncubated in 100 nL | X Dul becco's PBS in the wells

cont ai ni ng BSA- bl ocked i mo¥1 i zed protein target for

1 hour at roomtenperature. The supernatant was then
rermved and t he vveIIs ver e washed 4 tlrres W|th 120 m_

o s [P, oy
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The resulting cDNA was used as a tenplate for PCR

(Round 1: 500 ulL; Round 2+: 250 uL: containing the
wo20@@ro2yae according to (SEQ ID NO 9), the 3' - pCcTmse005/032150

according to (SEQ ID NO 10), and Taq pol yner ase (I\Iew

Engl and Bi ol abs, Cat.# MX267L, Beverly, M\)).

r ead00122] whr encchorhwdimens s illstrated uromgna2,db¢1wrrané p@rsora§824

denat ur ation ste r yclin
caf SBeH ciipesihsieio ol SEOLULHS o Ryl et
206 Dand/oNROIG. €A lignit Jonfral medile et eveRies P senk2d Grfitdhadcteristic
m nutes. The cycles were repeated until sufficient PCR

asyorisiRdcvithehe nyavestadddl camalseroontrrl i eppisiorg2 1€ ge p Sanction
f
of ?Igegsléb e% u}r%n%e@ﬁge & r§§dé hlg h@cﬂhof @E‘af@fsg%%&ﬁ%ﬂo%h%%?wqr

corlinél a%ﬁ'ﬂ?ﬂlblfy |2§dO Qg@éhthlé ?Sﬁlf Blt()ﬁ t@;@alb}aﬁnls henclbsdpr @epacheking
reci pitated and hal f of t

stafee n%heg%%twnfrﬂbm@laﬁg@% Prﬂt"iedc?ﬁt \A?SftBF §§£?402

cagg rthit¥ tgtfs cﬁﬂﬁ%{a%& an-ggﬁn hoal §ﬁd HQ@I%IMaP%enWaS

pur usi ng acrylam de gel every two
contimired $0 lemwdedtbyghé Sfﬁ)Rl r1|4®2 e.éls smdinethersa\n@h moiﬂe@l madbille can

was . desa in 1
detsppinsabeahe SsERe pimieEid brodle B sarkips AT sinslsy
mdsSagd! ITHeaR or @dhteﬁ:%%'cﬁﬁﬂrﬁ%odiﬂe O0ereb &S he®WSK Agufctidial or
transcription product was carried forward as the
message; anshogpache tcmtaqtd»reo sarbsegeimput m)mrd“rctm beiag pravidag. to the

SEPMD & oS il i B0 R R s st

onb TRARNE 6N fﬁ&@i@i&&m} At isenablell 69 tllieﬁfeam@& a@d Fesctlohy obtainad by
control system and, nor g\ABartl cularly, to a control
theinegsated ppweiesnire] 2ssergbly@iBP. t o a power - r ecei vi ng
| oa
o2ogRASCTNAR L00RY oA b et o
18- 7R ehd ﬁlvéﬁtﬁﬁiﬂ 1h¢1@ﬂ@|a| nietho® ofigssemblih dﬁ@b@mdtrolraseembly
di screte conponent basis. Discrete conp nts.ar
ineJuding fesgrtingn WhistsaREIAA0L having :athoekaffyaw gﬁﬁ{lﬁ%&?ﬁ“&}ﬂn‘w a
caflt 'ig(?ﬂ)rvi 108 482 b r‘?% 9 Q%%]hagi'n 110{!131{1% hogs LA @3 @ouﬁ)}iﬁg Rl
EXB power comntrol arrafigenent conpose
1np1ﬁrpoe¢ey tamfmrdﬂ scareinpuicenmpioalerfitise solidesae wday 146)(2L amﬂecoeaphng

AU GV (ELNED T LT Paviond FarreRy J3fE; The
%ﬁH& GRo 1HRuded csgdg g%tfﬁét c%i!i&of étfacﬁl%ﬁt' g mbgAm@wi&st

fom the power 8, limt 112 with an
coa&sbtenatnaﬂl404mftth$miuslcstatqmy HOoRuemipling a S@Opdmntml

it e DNRE R SeRad oty el for e AL EERIE

14@9%&%%@ ¥ @bkt Sl 1800 BAvEnE S BHRAR MbGsihS 1 S0V ItA 813 base
nd hard-wited to neet the needs of a particular user

hql)lsmgd§|§2 oot 02| Themenirelhausing d 802 end theibage hoysimge902 or 2102
t
o SRS PR AR I BRI i o Bl

th&ﬁﬂ&&rﬂ@g 4 @@n‘cﬂﬂ uﬁitsswtnehﬁemﬂ@emve‘lymso@hag g @nﬁﬁl/\ﬁ’ﬂt
requires 7 discrete co&% g‘gnt s 102, 104, 1

181)920 therfarst qongrol affaghment fixgme A die S0 iniRliaiaghment

Sl TRSEOB S P g 00 Sl it iy o

andi ga€ls ofl he Aontritiverneinals d)#(hﬁbasf tte sdicettate cdapdH¥Ent s can
al so i ncl yded such as time essure senS|n
conpRaA] SR sieeen sicBt o Bty oG CaE

as§ é&oﬁn% '?ojx)a.rlfoﬁ—@&n@&ﬁﬂn%ht‘lﬁ e 1n%@1§t{bn° Such8$Bwer control
conpohent's ten require wires 122 and possi bly
4 connections 124 to term nate both ends of each wire
and can require the rewiring of previous wires in
order to reconfigure the wiring between the various
conmponents. [0004] Fig. 2 i4Qustrates another exanple

of a typical power control arrangement 200 for
control I | 'ng pover for a thermal Ioop appl [ cat| on. As

A NN -
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the heater 120. The Iimt system conprised of the
l[imt contactor 110, the limt conponent 112, and the
woOiznieto2sxmmsor 114, nonitors the operation of tReThS21061032150
120 to protect the heating elenent of the heater 120
fromdestruction, failure or inpairment. The [imt
assgBboHI0and 21 00 atedleseribed ahaye Fige 1$0% es isdgopmgo those
. ce fuses 208. The limt conponent
ski l? ﬂg%tggﬁﬁ%ﬁﬁe%}%%gﬁmyhe limt sensor 114 has detected

a h§e0t25]c omdiotrietsmbmdéinaitg tied ontiywnehts ahd mdduteof apbwer
11Q over  a, s?par at.e

t t I t
contppl psemblyinclids yegey 5@1@, ‘?‘telr?g he@%@ne g 644%?? Abp %%di%}ﬂbed
syg‘t{{ﬁ E&;@%@rm& &mg@nl ; besSith tafd6d4S mryét biner aﬁwﬁm%s,

120 so Ihdicated Iin Fig. 2, each
thwp(smnr ebrirdnsporidn unqtudeh serishempbipdexec that cal inslpde e mudifiile

S R S S A

ch&RRP ORI atssahdald ﬁ@ﬁmar@w%i E'&oﬁﬁl@ﬂ EﬁSpaﬁrgllél Qvith a second
installers and wiring mstakes often result. Conmon

muliiglegdce §hmu1@@qun@ regeitesdontio) s;gnalswfxpmd@d@mndﬁnﬁ elagnnel

termn S to m_nal s i Ng.
sty G DpuST tRtbBieBo? ictip obishfns nblpgidons
of h iaflscdn@sddehi. n\@’hbﬂ& thRo tnﬁﬂtlplakerb hi@ltohasgar aidttfoﬁ&oﬂéd in this
termnals, electrical magnetic interference with other
arrmmmérth«shmmn@@mmémgmu@s éhrithe ghasmsl Se[lmeg]nr%‘ts are

* o DuE PR FALIEN s i g aamRpSascn! oo

resiBARUARIEA thedl&ID clemnélovillpeeduse ian QREN s@soneomdition. From this
characteristics of a power control user application.
signgling dhnlimi cpnigal cogmonsi capapih hedimitigduriiopent
tra r
| ndOA BT A eS8 BeinRR ] ARl RECIRRUEL SRRl Vi
of leasbwie? Goﬁtoolaenmbly: aind Bettvesu@mhpomdnts @r trtmelules emthnga power
el errent Each ent tr nsf or ner ﬁoz%dg}a ? tion d
copiplagtRmbYp grqvh e HRRRYe §8B$?°§1V}W ¥ TedysE (nfegaction due
in g%ﬂ? éjfe‘auE rﬁnocHé h&berldr@BSeefi SRy or&eRhdclbh Pbints)ahd
which 1's yet another discrete conponent that
impexying ths irelsbaity af ﬂmmamammgmgmamlou@ nhke ntesreonponent
|nstaJIat| i.nt.o the .user appl.i
ek Preybs 1o Rproec g Rt PE T BRI ¥ e
@ﬁfcs | édi‘l%i gdfifioh %dnﬁ%élﬁ’éﬂﬂ Cs‘?st%ﬂﬂ%nﬁ%ﬁ@@heﬂt ladisdi SiFareh,
resul ti ng in another opportunity for wiring
admtts:ﬁé mtlopﬂﬂmﬁpe@amcalaahlgymem and ausiqrn designg assoaRfot her

exgllgﬁfer e%%g&h%qu %ﬁj 1ncl§1§18ﬁ%gggréﬁéngeggd'pl%odﬁ@?ﬁ cg&tg?sﬂl(gaﬁyﬁtems
w1|t}ﬁﬁ abRfoetymetidehfor Pipher lek/éla’dn&ﬁiﬁamydmﬂhéachmnﬁ@oﬁm and

10. The control relay 118 receives a contc% e&nal
wmm therusmi Quisastemnthepq J@relu@@znwgroﬂapr detureandet

nt 18 oper at es in
Sygtgs I{éér)lieélln agld%gé%e?lr 11?}112{3% ?&’ ggn the controller

102 [001RTpV lrdaaomlmmmbbdmﬁdne conmdctohOor t&ﬂ:ﬁma]n dfor connection to
therefore to the power |oad 120. galn

onal .
exrag] dgyigess SHOHERP T e Ui g ing e n%ctlplﬁg g connection
i YBER l { g oepeimaguai Cal s
witlein miniena ppadealn zedh asmhganints; thef gangimgdif slevigesesuch as sensors

R e S

coﬁgéidubh%ﬁﬁi ¥nd YAV MEEsE faaddl t i ons, nodifications,

replacenents require di sconnection and
reconnectlon of various wire | eads, yet again
I ncreasing the opportunity for wiring m stakes. [0008]
As such, existing power control inplenentations and
instal | ati ons are often coﬁﬁlex and costly to instal
Such complexity and costs limt their application or
I|n1t t he functlonallty |ncluded |n a partlcular user

.
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of a plurality of conponents into a power contro

unit. The system al so includes a comuni cation |ink
woanfeiogesied to provi de a conmuni cati on anong aPCT/US2005/032150

plurality of power control system conponents utilizing

the coupling nmechani sm,  The system further_ includes a
po_wei&_’ i:fﬁ]t c]% BEHSE ABRPdimeah &YstPBIZE O Prantigiasy SPRe
coﬁﬁ‘%l%at'icﬂlt §tofAhdctidn d &8 1'1@&} af coﬂﬁg}lﬁﬁ"\\ﬁfhjﬁ Whd Ghmore
conponent selectively provides electric energy to a
enfbodiznentsoethe péveermonao] amserhlblly. membodimeatspdwits SSRIppiver
interfa for receivi n]g?r{)ovver froma péivver supply.

copfgRless IR OB FO5T EOTRERTERS SN gravdde an elpirieal ggound or the

gr@[?nrdtcfiaf? PloaQ1n HREIdESRIVEER SMBRidheRRWEE pbRef BshRPUEEmDblY
oad. It al'so includes a power sw tch conmunication
prcbvidmmldtie:oumwmrglsppeplirtgmrdonmmimgtsepommq:ssidmesuch that per-

c ni cation |ink..The power. swi.tch co nent is
mofiylEoraer ComprRe B iR TR PP Pol e geard to the
vaBb@Cdohhs@ona RrCWeREEH. cat i on coupl ing. The system al so

i ncl udes a power controller conponent for controlling

t he [BO1R8] slui another empodianent, theeongunaioncdithe powesswitch and

. C nent has a controll 0 Y| ' in e for
ting R g eBoffl st e SRATEURCE AM Pllats ks Lot
cofibiried in & pARDBIGHcuit Ok polweAlRh &l sehitadnBdimatt, the@ower

i nvention includes a power control system having

swiifich petF p$ § PEmaBolepd Awkeks duringcthe E?WCQO%MiW%W;f the

i di [ € .
poSRERRRRLp hEbo BEAKE, T SrBORbicRL ol 30 e o PG KMRE" This
enfYodinheht irglrles dresamecstiibotes btedeend witing ahd wisngmistaltes ity

of . power contrql system conponents. The system further

additien feyths bgn MOGHHE&ol unit including a plurality of
00 o i .
CouP? P, EhmpRRRN S oI & (o TR bRk ly can
inclodegpdrieny nodre tbwcessupb ag atscwf ortfrecagssing systom thad kequmes .

The power control unit jncludes QwWer, s I .
dey e BPTERRE-{ B UP APy IHISE REY SRA Y AR SEp ey ings o
begb]j'bwedl FadidAie Hoat @ie kQPpIP pONbiteblve BlromQRS hoRerR@phlly Odhn

, the received supply power to a power |oad. A power
begedeivid foonp dadinated pbwet supplyyinpitoe eadegomstad; feem the

energy.to.a load r sitMe, t o the control signal .
coRS bR B AR e R0 AL e
reGRFERRABHre bAGH Wi 30w aR@ YRlirs WedyABw Al takidiler

Interface configured to comunicate with the .
enghodinentche same lovnkuresng for oppiating ebagswsiimgthy pewer switch relay

cont nalli,n h Ve f to the
to SRR IR St IS s Bt s o BUREC YR 12, s o

| i Mi[00$811s OIn donie GRbsIiments, dnerdir incepef thesengternal and external

characteristic. The delivery of th uppl.y power taq
coppretiganean iglide h Sensmm mﬁpﬂ%iqﬁéeng%%ﬁ%l%twmwde the

. . T 0 e
PO e R 2 B Ry of the
asSemntily elithsfyaiback ratativedd ngnreotiaymtegnity parsgarato opredetermined

coupl i ng nmechani snilfor rrecg(?ni cal, electr.i Cﬁfﬁ’{ %nd .
stagad AT CRABPISHS TSR AR PTBYC- D1 UrBPPCORRACUER BRI YIcS can
be!if lﬁif%a%.n@ Biﬁ‘f br BRY difbat NS BB atibAS N SE B aBl®Andication can

includes a plurality of self-identifying conponents
bednitiatedph vespbnseyto tfe wahéctivoshargeteristiy. do apotheremsbodihent,

sel f-configuri,ng of. each conponent being responsiv 0
YR P TRaT S (R i EETSa0T B Bresshotiter O E P diahe
chBtaetesikiid % [Rbvide MR cohtfl kddenlbly Séridebtic@ibfi@rstics for

enbodi nent’, the invention_ includes a power control
traupda shonting ogblegsadatian; senfigyratios| mansgpBeEnandaginiegance.

plurality of first conponent versions and a second
control conponent havi ng aﬁ&l urality of second

conmponent versions. Also i uded is a system

i ntegration coupling nechani smfor nechanical

el ectrical, and conmunication coupling the first

o o o o o Y
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[0015] In yet another enbodinment, the invention is a

nmet hod of controlling power in a power control system
woaaviergozaz2pl ural ity of power control conponent PCThS2005/032150

nmet hod i ncl udes generating self-identification of each

conponent wi thin a power control systen1 The net hod

al s$09H32]ud9se R GORPONARS hAERR3lopal & omnEEIsEiRBNt
mt&'cfa%g (ﬁr doﬂ]ﬂ%‘lug%lnglv%lg} 6;[ %cr?hgﬁ Iggg’?%‘?{ ﬁh@ pgwer control
assfeﬁfbdbnﬁmi]syrsteﬁg Eachleampohatt icant haveaf plordityosf vebsiens or models

nponents respaonsive.to the conpari ng 001

haipg ﬁrffeaﬁ@tqqg»bl@élawf fsptuaseluneRsisiang modg{eﬁomwea% Pitgin

thesyq% &1' agée%%qlg eQ@i?ﬁmh@lVdr%rs%rh&%%bﬁ‘goxﬁﬁéﬁe'ngﬁl%’orﬁl@ét
easa y receiVing a control unit and a cavity

withi dridi opetabey dvmpki togng end ak owideisragd aesmrsf apyotheh coripenent.

SRS S PP B A LIS B R

co&@msééﬁ%l Qn@ccﬂﬁ?ﬂiﬁéd HELREMbIR Qnahﬁéldto aaafésme Qéqmments ofa
f1xtures fixedly and electrically couplin

gt
us¢rrapphceam foufnp powgcmtrot eﬂswmhh'l Adshiidonadyit allbpr f@wmfrtm s

ed power. swtc n l, unit
codapetin BRI E Bl B by So€ F bR oplihdrgield forver
coﬁ?@fﬂbl@ linebnj@ictibs Hath the ﬁﬂértddﬁ[po@famt doRBedio g and %ﬁpéﬁ%ﬂt self-
the i nput power terminal to the output power
idengifigdtical. . The control unit has a hou5|ng adapted to be

©! 980784 RSl Rihf Refo WGUShG AAbI0Es g@gahgga

uni t base are ea cornf ectr
hefeVPi1E chidble £0%E (odasiinidentity mhﬁfldlmhtdmlboﬂeﬁfs rind aicﬁlub:fs within
the received pomer switch as a function of the contro
the pwersentigl HHMNED to the base. [001 7] In anot her
aspgq g1 84 ¢ earfo “F @ﬂl’bQ&‘imeﬂt R nte 2935 5&+b1ﬁé’c§% r control
i ncl*udes “a ase aving a du3|ng or releasa
assedtdy itichglegan ondgratbd theimaldredt dadfsferesanagémernst Eaeivcdnyponent
for receiving ?mer smntg_, as cond

VI {
of SR WA gm0 AserPTE ek es @ BRt tHpRiET bl hén assgipbled
Wlﬁ%tﬂéﬁt Ents 854Hu0R!heGOBRINE Ur hifdrd Eé%@ ls,i‘ﬁ!%s SM dreR@shodiment,
pomer roman output termnal a received power swtch,
a tamwbanmmﬂmotheqmwt swisch mmpxmam asraglmtdleahsmlnptatth@pmV@ switch
outgut contF tern1n e rec

cog}pa eantﬁplm,ng qdﬁ'?m &te%q %rocmq 1(11ia i %nl]trn[\ﬁ:#l{)n with a

m&ﬁﬁﬁqg Rfl fowrk EWR&?é’oﬂﬁfgdrﬁhﬂ mﬁoﬁl@p@ﬁﬁo&mhﬁ ¥nPednb
couplFed by a portion of the electrical connections_ in

copponersss of th untieai inslude g e comprisadrla, thermajlygirectional

th d
AL S B By AR SO PR o f SRLatRE ptl fuay
ope Rt §iflilabidl 4 dibe’§ OlREirigall Qdrdtion e scking he HaAdeiodf heat in one
control signals to the limt swtch and switch contro

dn@p@@ramyi albv‘tlhéh%\&%ifaw@rﬂ% Angther ditsckien. i kpgng epbadinggnhghe
|nput
3 5 Xl RSB0 Bl ot 1 P AUEELSREEIEE B g
coﬁ@i@h’éﬁg}wﬂﬁn thhel lﬂﬁ;tb ta ah:ﬁh@bﬂ@mt adalgg egargem;rﬁaed: with atyperior heat
coupl ed to the base housing and,the ntrol, unit. a
v S AL A A R i (R Rl
(n%Hﬂt to the control termnals of the received power
]t ch as a function of the control unit being
r eI g89485) Tospheembalimbetsithe enterfévenmnaitrapd/on rhmttr-module

coba%k%sgmww o SErREF LR, L ERIPL e

q‘ile‘%%oﬁla JﬁlﬁfctIhféFfeﬂafnc& fEevih Bﬁﬁﬂh@hﬂaﬂshfélcﬁng for each of
t| on 8] In still another aspect of

the nmep@memts ang th@pnwerlcoa@@lamnyblﬁ @5 agdeld. Angne ismhe@mlmd@aent
power control system has a base with a housing that
defines a cavity adapted for receiving a power swtch.
The control assenbly includts a control nodul e
configured for generating control signals for
controlllng the power smntch for selectlvely prOV|d|ng

a o e oy
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met hod provides that the inserting a control unit
i ncl udes conpressively coupling the control unit to
woheosfoesEe control attachnent fixture and the BeTmsen05/032150
control attachment fixture and conpl eting an
electrlcal connection between the control unit and
a Twaiesh contreliassesaiy heysingprrrone cande integragpghinto ageh eqrpponent
0 r ~cont r ol
sug) PEE ot 8F B fledllopd B AR o B orbRRE £ 0,
shIeﬁilﬁ@ﬁﬁbhynsr eAdditiomglyathe otging camndlio ﬁhhibﬂaopémtd)ﬁmterference
W thin the housing for recejvijng a solid state relay
or ﬁﬁ’i’/‘?ﬁd"l W&fé%’efimﬁt?&ko‘@o?ﬁ GTHise ?qnéi?fme‘?*ﬁe I gagembrdiggids the
hoﬁgtn BP%M? %n%at%frg aﬂﬁhtef‘c%hng& iRGtoltfle bPMOpOQLQWan
SO an out ower term n or couplingt
1nlp1b1;t/e1|1e p}exs&allmngemmdf tIﬁnzdre:h'zaqbthan bedomets disesgdged from a

fixedly and el ectrical coupling to in and out put
COBRRREGTIH thy PRIV %H@Oléé?ﬁ"%dy Of & PRt H’fe&t"&re recei ved

sol ido%3 eFBP{:)?a}‘npleb‘lﬁ Sithé %b&ﬁhfenis%f %ﬁﬁte@%&gpdv%r control
control the solid state relay for selectively
asgnehly dine@r naire hewsngsapropdde foythamechanzabowesleatiedi ved
at th pover term nal, t.o, the out
copagcti s of Bava BBt orbonhr SHEERRe ShhE sl of s aplded
or AR et YiNdIesh Platit e, Was 6f Haupld) dhat PREvidRAld Ol
unit and base are €ach confl gured to electricall
rebt;alpﬂhe) betweenihe rg@omgtmes of e phwer onit¢ho(shewn as ab

I ! f
copfifiop bR tRirob and 3l Fabboftbodualdry %@%t%eqr%‘%
sufislt 6 cons@Rivh a@ffldv eThda¥ edinbied haufae ivhe® Bdsedbled, can

system j ncl udes a base_having a housing for rel easabl y

prodde py pisguet tharvillohangel gir ﬂpwéveéa%aélymr hedomsurface of the
pogxgeg: s%v))jt }$ gdmécgg:gﬂlt ﬁlﬂagangﬂ@g%%lnﬁt’&s tffoﬁn ﬂg%s ?}?ﬁé& Qf@l%cally below
thé pbwm:ﬂ’mhtch'ﬂ&et gemsmatibn point €Fhia air dldivplstfulphnmntralaedwerabally

coupl ed to recei ve switched power from an outp
thosightheapovest cpRiEolseE? SEALE KPLAHIOT b 85308 Rergh e it the
I e
PSR SRR AL BRI b0 BeppaBth g
outletivent pperiags prymofe al iectaseda bircfbxmmibcntynhte tathe greater

tch | th t it dis.
vl BRE T Bt CEdRH ST CETP APl BT PgRdIch eat
pr%@ﬁdu?%aﬁ%t Mhd REutal Btve BRNEE chBIMIEDNBY theddnipdRsHt geometries

ter of the power switch received within the first
am:lewomytes anhoréree guaipsreed esvbie airgrasses dfom ﬂnecs:@n&ttldpd aishat the

[ ure for praoviding control na
poier PO AP AR d clTp i Lt R o A R Bedub Bt Wlstgomt
pcﬁﬂtst The Eﬁ%ﬁ@&hﬁ&dﬂn%@tk Yind fHR\AdfHCBIEE poder bRREH mBdle ptdvide the
of , the power received at the input power termnal to
duch geauetpsimecpesmist toteanbi fus themnal ressgempntuypgobanisyg. Jhis

P A SRR E S e SRR B Bl B o PnbERF,

coelk,elﬁtdnhp@gémbmupl e the control unit to the control
term nal s of the received power swjtch as a fun%(el on
of t189186ht Mapnesmbodirplg thedionss AT eupneat 8

5 RSP P L SRR
seRying on’foddtﬁrvtnddhncslogm]aiys Immmtherfeufuothmcnt,dhe pbwert dwitbhol d

limt fungt 002 t of th
cohRhsRE] G ndl o e s ey E piogSle: 2RBEROr by at ec
%eae thé BbweY i o %éntﬁct@?&ﬁn%&ﬁhﬂﬁbﬂiﬁe@fo‘ﬂ QMsthgly

Ines a cavity within the 'housing for receiving
pravisiavgepoveariftonh a piwer spplyrtola paswse aldy Tlhn cbnfaeigr egpmponent
control nodul e configured for generating contro
signals for controlling the power switch for
sel ectively providing power4t o a power |oad. A contro
housing is configured for housing the control nodule
and adapted to be releasably coupled to the base

o . o

C
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the control unit and each of the control term nals of

the solid state relay. [0024] Further aspects of the
woresanesiznvention will be in part apparent an8CTUSPaSH32150

poi nted out below. It should be understood that

vari ous asci)ects of the invention may be inpl enented
with/tlg binggaedue weuldmlsodmyidae lignt Wltqhmﬂw’%mam mﬁmﬂton ofa

L T

fure¥empt @anyc)eemztﬂdtlgeremmm sénier. | Ayt orerexample, thetlﬁmded)dule
for. purposes of, il |?L1 ératl on aonly fand SPI%U&% not be
carcylige afagreasmPRiTinGiyding @ cuEeydragpiopher f%ﬁmm EF

T
Gh@ﬁé%ﬁ{:?o%ﬂv\\%l ultbggcoma ﬂ)r ? F&Qé@lﬁ rllr]d-{g?sf?%%d fromthe
det §00188] deSumé ghbedimant indhedecomne mmpeoty sengodinantacesior

[ 0026] .Fi dla ramillustrating one
CO@WP’&%P“%%%FBF E‘éﬁﬁﬁ%}ﬁ%ﬁeﬂﬁ a1 eI gperatiut asiodiggpd ith
thetdégfell:@hcétﬁﬁﬂar BR46h. T Shotie einbodinfent, 4k endbra@h 3@ Of

anot her typical discrete conponent controller for
integrafatl 2t leagt i naoiweto ﬁwptoa\m ccﬁn‘n@z 8jsembly. IpBoing caseng the gensor
di a f the funct.i onal nts.of .a.t ower
ca AP Bt POV soR ot SRy T e Thidk 6 ey fiphso
intSHERMAWE hd pbsiedr @bhAGl a8scRMRT InCsioh b @hses ﬂfetwwei @dntrol
providi ng power to_a heater that includes current
asaem@bscra@r t piolecoRIIEIE PRALIITARE OPIEHAE P@‘F‘mleF?éS Brosebila ey a

t { i
cof ki tfind R e B ne e nSord Rt U8 gL it
asseitiblyedin de@@mddde the gypeh sbﬁ%oﬁaﬂﬁi @timive b Iﬁlilg:tldh ag ira¢fat t@one

typi cal power control system [0032] Fig. 5B is a
or plogrempRTANHg SeAlesATARRESE HMOTISWOrORIEHES Re ReyferagHce of the

oA RIBEFPEt STbRIRA okt it

terﬂpqﬁﬂm&rmmmln@inpayst em having a SI ngI e control nodul e

BB Petalromsarmos i RS g s St grovides °°
1ntl31r&¥§1{gc 19% § g&ﬁ:ﬁ]&s it corfpdrenfddid Rﬁ'ﬁel@@eﬁh’hﬁ%‘cﬂfn ReMEHat the

contro m accor di ng to anot her exenpl ar(é
interchmtictieg torporients arnpmwdedmom[pomeaﬁ]tdeml@catm tepretptaskie all

W ring .di agram of her r, cont stem
intgtc AN Rl COBPONaE o ST Catf Bt hEHed via the
coinﬁﬁﬁlma’u@ﬂ link Qgé%@brd%dlﬁlty Qwitsh &We@d@h@cﬁﬁ@e\){deew @b adother

her mal power contr ol é,pt em show ng the integration
mteffa@mdndmglausgwppn‘relnter &hin a power control system

?ﬁgiﬁ& %@ ?Bagc%l h(%r 8 &(a‘igpe{naﬁﬁglug‘%%%gﬂl%&gcpa IROBFEE the model

nuRfYEE i@ RichRbr, SOBA8WeRMA R@tirdse filndtions, @érﬁli number, profile,
comruni cation systemin the conponents of the p

copfgiration dajatcompanens mendilp daga, SHYOMEr aRphseiAA: %@ﬁflﬁ%allys
{
o B LB ot SRR P st

an@ @aﬁaragéocih‘ted With ﬁl@dl/éﬁnd:aihhta%omy&b@ compaents tng thiod

vari ous exenpl ary nts aqf t e i nventi onﬂéoo 911 h
copipghent thwbyL&rpwélt%’stbﬁGégamg’gﬂ%ﬁ SRR, t the
colr b 86ESe 30 ﬁ‘pﬁrels&%lﬁ_ghsgl ne A susl SaBITEoAF G RIS hd

rnrous exe ts of the invention. [0040]
1deﬁ1trj‘$s et otired caiBBomne withake dowgr@ntol assesblyatSudly a

e n coupling mech for a ontr
inERach S50 G DGR L Er 57 JPRRBL R begieey [pgmpdate
a ﬁrBﬂ%ﬂﬁ'c@Hﬁgt[rQ@dhl&f the ?%er%&r@%s&ﬂﬁyaMdﬁicﬂlﬁlly, previous or

perspectives of a integration and coupling system for
conpression coupling to a solid state relay having a
hockey puck configuration according to anot her

exenpl ary enbodi nent of the invention. [0042] Fig. 15
is a block diagramof a hodﬁ%y puck solid state rel ay
contactor according to one exenplary enbodi nent of the
|nvent|on [0043] Flg 16 Is a block wiring diagram of

e
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anot her exenpl ary enbodi nent of the invention. [0045]
Fig. 18 is an expl oded side perspective view of a
weoawsroegnnt r ol nmodul e accordi ng to one exenpl aPgT/US2005/032150
enbodi nent of the invention. [0046] Fig. 19 is a side
per spective view of a power, control assenbly of F g.
predgtexgier gampands daiaoeRtisHrtion datap sy SkBLRIPALPS g8k 81FAPRg
. ' gAyention.
sto{r%bﬁa??&ﬁ?égns%ﬁ%%? F@Eﬁﬁﬂ@%ﬁ% eg&léi%g gé %g?fggré'ct ive view
of 40014 hiusiregnasdnheds tthe peweiocostral d3sakldy apdiok system
. configured salid state..rel ay accordi t 0 anot her,
ingly e esiE SRR R B, HEE IS 7 GRS Gl il gisied
in Fips23100 4] dohBoPRASEn NG YO el i - I
= gggg??c??géﬁiﬁﬁ%\ﬁéer exe?rpl ary gn‘oodi ?ren% E(g%[{ %@5 is operably
conmeetadtto anmput/poiPadinodilgs 2304A-Cehayingj coangrtivip getes 2306A-€lghat
of the control, unit of Fig. 18 coupli to a bas
s ssRsigt SOnARIALY Sheemeatuntabbor i Rk ey arembly
2380 Pﬁpﬁt‘b%evef-ﬁ}{) BY 1RGN cHird] AsRAMIY) RAcHEXAAP bantctivity gates
enbodi ment of the invention. [0050] Fig. 22 is an
2304 prh thd sdmpprspiodre §pern sEPeILPSVII P shedionven conirati2g02 bpadcasts

according.to one ex Lar oay t
a PR G e BaBaTroarR 15 5 R BERL A giedfles pags. One
su€lPiessabe EQNBBAHRAL indte’ SMBSAEe. f Tie RrsPshyeicallpBbriebted I/O
system accordi ng to one exenpl ary enbodi nment of the
modnleAt04driergusahe megsage and §Xtaa°§%1g%rgpd5@§¢r&83 fromdhe message-
' ' C . A & :
In TS DDA L RULE RS Bl P R0, Bty compecting o
seuid modieL 4B erthedimmnhicafion e 30Maadte the.coh@OIZZ02FiThe
25 is a block diagramof an input/output data tabIcF
UG grodle 306K seusaroideyiied Aesgs s RIS 19Be gk mode
e e O R RulcR PO P heR Pl el from
fumee breadmsidi Bgclpaf the opématioighie wipetted ustlal gitesvd 3amsireflosed

BRI G058 Y BB 10 S R R SHheh of y
cotﬁﬁ)%HB{@QYOAIJ: dte BEALcRIAN thel Oninfuliativ@bul BoENded to [imt

e Invention, its applications, or uses. [0056] One
embd00M42k  Afpovres comvalassemibly ot eompments eving §PmPRiNS data

havi ng .,a power control _ unit that includes a [
ropgaehande BBREPer BufpbEmpbe! dirol PEpURST Al Bl Bl dath and
dettitining 44t efatibharbr GeaspbitRbpERADARM S¥pbize. Makanisdtdeand

el ectrical coupling of a plurality of conponents into
pravidingdeedbaelt, initiating instropiions jeitiafngdiagnasties, injating

[Xo) ni cation |j onf.i gur . V| . .
DR ek Ehe shalhyta s G DR RER A oy pracipes, optimal
préfiRt efpestampanesifigutiiioh o kétgp.t he coupling mechani sm

The system further includes a power  switch, conponent

adadpéa“?br The insegraigd WWF’(}%’“@I‘?F?SSFIHP]@@C%‘? g8 te§8HLi ng
cr RS B A RO Eart U oA, SPBANRD RELAE NG Mot during
poswr corfitrd] psdettbdss indtigimgon. SAp pipyt/dutpet ieader dan be igeneated agd

ower froma pawer supply, a pawer, |oad interface for

043 ictaies At & PER GomHOMON 1t GHE g s sesbR. uabatsg i able
z.g@;@%%ﬁﬁsw@s RAVEImB B enth bf &lchAniifliddgut taaot@@awé 2500. As

conmuni cation I nterface confi guréd
shoomnthaicompenant datatabde 250Pnhimoiudet 4 data hddikss fFheach emaiponent on

itch coppope [ apt tg the coupling. ani sm
¢ Epmpiahaiear oo il fuh detos St AERGE PRIt e
nubi¥er S 8ds6¢Thidl F6vib SR URSnPutd ANEHutGOR] the inpRt adiIey) and the
for controlling the power sw tch conponent. The power

outpwttattibiites, by ovgyorferamples For eenh quiput e 04Amhiheil @agh it
interface for comrunicating over the comuni cation
link to the power switch conponent [0057] Anot her
enbodi ment of the inventi on‘?qpncl udes a power contr ol
system having a plurality of conponents, including a
system control conponent for providing a control

— oy o
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communi cation interface configured to conmunicate wth
the communication link and a [imt conponent for

woamieroaddizng t he delivery of the supply power POTHIS2005/032150
power swi tch conponent. The limt conponent includes a
limt sensor for sensing a |limt operating

250hArDhcaneatiributeccan fprdudeet yperalish pf suppoded ipgs, gataesnd dpta units
) h nent el nd. ,
o B0 SR TR RSN LT A SPACR Rk 1
assuehitdiewitk aipaicotan sertapplidativrnt i on i ncl udes a power
cont r ol stem, i ncl udi ng a syst i.ntegration couplin
moc a4l 1 bt iR Teselat of thedptercappected component dta,

a OUPHBICRL iaﬁ&l?rf&i‘ﬂs%ﬂ 103k afid ﬂietbqg@}ahws Hné g@g&%ﬁt@

I nt'o the power control system The system
assemcily theensarepthatredfective afd efftiknt aperdtiohy ambintofaperen psovided

d J ural i f | f- f.i ‘ t Th
oy3B¢ ¢S g ToPSEa R BB G T SSEBRLT Ve t o
ARiG&ESYy Y8 céz%bgﬁén@' 84l Adiivalor g@a&fvaﬁﬁ@étﬂz;éﬁ affinefiodshe

pl ural i i% of conponents. [0059] In still another
the capabilitiesen thomtdremingeied cempnegis og ¢l payver control

cogsibtonti wid

system i ncl udi.ng .at | east a first and second contr.

oA ool O it e Bt Bonufl oeRB g FoBilre 10

mBlisiR thé YurRfiohdi#p bf he PERELEInt6EAGEMBE kaBel éh S eapdbilities of
control conponent having a plurality of second

eaplp ApbenenY compEieshsONPPISRoTeTOMPeReNts ganadiyss a pasameter,
int.eqr at. oupl ¢ ng. | S '

orgf S8, PRGNSR LA L0y RS Bbpgpnentdaa
conjo0445] andditivaalde atitiding ahpermemtmicaiues dun S&hald nferfaces,
said first conponent versions bei ng operable with each

tWefInigEORNeGEbHENRBAIS Sk RogPEAL) Wil carh GHce s pitahiishjng gn

oL LR, 0 FEERRE 00 Bl o
alg@ithime) taslgs toe dedisioh fdivmegr diagmanisact or power switch for
sel [ y providin ower from a power su to a
pow:[ﬁ f'ég | AP CQ?B’P%?&&‘F‘%&P%EI%@@@%&OF %fgpdc%'ﬁﬁ'onent
B o
asbémibly oc powen@nirobsydtenthéhavimgmadtiple powmeconstel asshmblies) as a

cqnfi gured an i nt egr at switch and limt co nen
Wil erEsdputitn s adnay B Hau ey EPEpondh iy SRan
confEh4EES cah BYRitRRd AaakRkem LapPlbdtinsRRRAMN Sinf@bitional

mechani cal, electrical, and communicati ons coupling of

ortrbppla¢emeny cempehent mipeie pesursRée effanagvant sugh s goernehieboot, or
' th . trol t |
e R e T e (R

FotleiabR, & Secohé compdrent edichd replateClBnpeend cémBponent of a later
control [in an operation of the switch and |1 mt

verHapbaeng ?C?C{i@@@ifmcﬁovétt%aﬁéﬁll*@f URfoiBERTHemet the peplacement
i Qv ' i.S Ol | [
R e G
re€sgithnithe fdpiacemeinadcindadonpeacytas tirtriengeapabilities and as a
self-identificatiqn.of each conponent within a power
reé‘&h%qtldﬁte%?@%‘ﬁlcaﬂ%émﬁét ng}eérd“’r’rh%‘?rﬁﬂ)é’@%pnpar ing the
' denqo 147pf fq%ﬁibnﬁ HRREH cogaﬁxﬁlﬁgwmﬁm fdved chRrat
| east one” of a predeterm ned configuration anda

aspembliylcen Amek kneedetfce g integomnectedcantpendrss, ithe @inmmentoran

. pr.e conponents responsi ve. to the c arin 062].

in gD PP R SR T gt e R s el B it can
ddtdridisd edtBatd, GRRAHeSusr dchifity YRufdlg iIRMEmtEOsHneskd
system and a power control syst'em according to one

comyempita oy wathbohie pewer ehtrohessemblyrasiaovholsivwilioyt agtenlbyhe
power control system 100 of Fig. 1, a power contro
system 500A of Fig. S5A includes a first discrete power
control assenbly 501A t hat Yecei ves supply power 109A
from power supply 108A via the power supply input 106A
and a second discrete power control assenbly 501 B

o s S A NN - A NS S
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are separate conponents, each nuch be separately wred
or connected together. The power control system 500A
waoasostoagsiset s of di screte power control assenmbPCeaSEDIA32150
and 501B for providing power to two power |oads 120A
and 120B and requires at least 28 wire termnations
recpPpAng @a@ﬁmﬂomﬁr Bssese;UBY 84lizing thegomneaeni|date, pemotaREre

L S T R S N T

chﬁ:@él’énﬂfds mlﬁhret@nlbmvmtﬁngt floe 1m1mbem high 1éviehtontiot bfigietenalevel
contr ol Iir 501 and two integrated power control
disgnesies ANe ePHBYMSand 502B for provi di ng power to power

2548 clpShpu SiBClta oty g e

provniig m)lf sne émmpmh’amnoﬁier mrﬂpcaieatwnhmahe powigr dongrolodssembly

th t t te
or SRR 61 ST RB0RES et Y- By hergRleothYSig!
pr&&ﬁﬁtg@weh eAbd 2KkBARNswiRh M Wor E)Eéﬁn;ﬂé( AW CeonhfbnSitean

Cment . a unit o nt egration coupling nechani sm can
inglwdd amileglmmalduy omrafed Folich p@stumqﬂ |t<gmceghnm 2 agnet associated

witih ShpRGcomor il vish S S B Clab Pl D e

coBibhedBh atpawef &ghtm 6REMBIYY a @6t 1l the hkst c6RPORGE isvdompleted
and, where desired, conmmunications connections. In

theyebpeprowidivgiiome preximisy éndicssigplin fy fHacosmoneritthatiths sqoend
conf ur ed r g u

co GO UL Sl O SPRL G g SR8 TSR RS GR o

mdrB f&itines it Fiait Mdiute cante enfbled bindieghled.i on coupl i ng
mechani sm for an integrated power control assenbly Qn
coull00849L Hsera mng/plépf el e od BT RBH pgipoller within

thd BEGE SO AR ol gge\%gggggg@ﬁ fqogglvg e ARG O e
beifpuohtroed yistregponse) thearontmﬂeramind ithreeputveer coifiteol assembly sets a

hi LSRRI A GO Bl e et T SRy austs
foP Enif &E Blet@vg@n %%?%Sﬁlg ah POLRE s@ﬁm%&%ﬂ\ﬁétla rhihRze BX Elﬁﬁﬁﬁ{e an

or required W ring connections, due at least in part
ovesshodighatnt@dd atddoce araepili ing: limitingracson. wi t h i nt egr at ed

poncOABL b Vereudihen e sen, Hith SHIR Reter SRGPL.

sy t@ﬁﬁfr atofpofer cafii &1 @@ﬂiﬁ% ébﬁﬁas@gjen‘bkaa AnedRktan utilize
|n or conmuni cation bus 507. Each of the power

the stntadcdateawmn‘@lr imose eemspanenisheriol thaigoied cemparent daig Aor

e TS PO BTGB G

deGRIM drPriod sSETIratRns SRRAmanch &OABilesab d@dﬂrecovery of the
i ntegrated power swtch controller 504A and 504B t hat

commenettdwrreplacing theruinent eonfesisten. ipfoamationeraypile with a
i vative Pl 0 onent, by way of exanpl e.
de‘%ﬁ"@ oﬁé)revm%svﬁr ﬁeogon{?ﬁ%ﬁ& unction can be PID control
but [oen5HE ﬂmalanyermﬁibbddn@xt thy poween doatrocassdmialy lchm glentify
operation of the power swtch, includi ng &ij{t not
the Fyipe o8 heater %&&sﬁﬁ% opfhe hewiet il recommpisRd P diienmipgq preggired
or.%e %{d &%}fgfam)ﬁagr é‘eltul%‘?(?% Bberafdr Bf SRAr 'cQﬁ‘lﬁBments system
in e ra erivatives e second being f
orqxomk eordttdl assembBl, Bbh asoatanohendiegal séfo star od slomerﬂnatﬂare or
of exa wer s contro Ier 504A
to G GBSO DRSO AT o aBRbEgERgle: Bdmmryre
raé%ezo rPovRR 1dvat Sl detdtinBibialk %%d%ioﬁroffa%@ns'ép%ea@ ro'iQfeaor
i'nternal integrated controller to power sw
inipnoedfcaool506 can provi de for a mechani cal and
el ectrical coupling of the power switch controller 504
to the power switch 118 |located within the power
control assenbly 502. Sim K y, a fusible link 516A
and 516B, such as a fuse or circuit breaker, by way of
exanpl e, can be W|th| n the pover control assenbly 502

S Y Y
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can also be included in a simlar manner as the

illustrated power switch controller 504, the power
woeweniem2ozii8 (shown as a solid state relay (SSRpLT/US2@®5/032150

fusible Iink 516 into and within a conbi ned or single

operat.i unit for controllipg and provjdi ng powering
to dﬁ@gﬁ it @esrembod merpt tbopoyasesiolessrmblysan | v,

afS bR PARE g%{z%eﬁ&ﬁ%’@é g)gs%gécgi%mez(?{ﬁ%e?a?ion ortoa

shown as an inclu n
paitituéey tahpetatoreomalet dramede, for mseagorair, seasod typer iAsadnesach
PID) control functi for internal operational, et
xR PR BRI CROPYTE FHraes Bhap e arosisiedgpith it
In\8hé erﬁnﬁ%é?ne{ﬁf, 2156 %IQLYzﬁﬁy H“é%n%ﬂ%n@ﬁﬂ?ﬁﬁ%e@%{t'sﬁﬂbog eP8Ch as

The contro 01 can conmunicate wth both pover
a Typetk s¢nsaszehb T ypsE 50@or. abee BORK sensonanddhe fiypeE sensor can

Nt f i t.hout iri t
beSRea Bl EEe contioline e b BEH aiEheRERE fleullncame!
as§HP BEBSApSHenBaABE OO YIRS sySteitdal utiisS Bidki ghalGrom A Type K
such, the power control System 500B requires 13 wiring

sensor piverahe Sibopepatintgaerngss bt wdiae thsl signadsefiomyihe Rypech s¢nson
benefi.cial;, . re i.on. f.rom f di.scre .

o REREs O PR b s Gribistils BB cAGPR a5 Raghution
500400158] gAs2A exh@PRih ahsatét dlbmbigt 10adEapsisgibn, bhe
controller 501 _and/or the control conponent 504 can

thermacoerle sanbertilizedde perteol taommeraidigu IHO WAL ithpRR W wope]

as EREB1) S, s o SRR R RPN Ent e irdyR s

meRvieheht assrivhl ooniOPpaints @nrangée draterampleywra araithl @lint in the
system 500 ﬁgn i nclude a processor. or processi.ng

oGR8 eerstol O dhmpowdicontiel asremRly.dhe pesten rehetilize Rigysure

or oy QhsdMbhiePhah BRSENBEARRS ShdG mOdUl es can incl ude a
processor, nenory, fifmavare, hardware, and/or
sof t[af184] Theapthaessmnply, o gpaivescarne] aissmblynainivdudma

algorithm a neural netwgrk i,rical data, nunerical
PfaflR] OfEERYS FUGRBRor sy e IO el e SispERg s other
sehddh 8y @AMHE B0 18 Wi f domitrd] mbihbe)! By @SN6Le q a

model’'i ng nodul e, and a statistical function. 0068]
prepationsd mbpgation mdskodenalgoriemoso asdomrapage rediiceormitigaigar a

and/ or software includi EP EEP a virt
ot Siss SPesohEr b A BRNR OBy e SufroveErom 100
pERAPEbAI sch@RAIBR FO0R6Hh YbhsoAB R befantfiedlor vansblf controlled
storage device operable to communi cate information.

thioygh ogngas fremel to 1 (ipesceabaparent Bciemeatphpmguiied with a

pro [ I L NG e r

CEodBRASEE PO ebebmIShUAES RN pobRERS contrg o
m¥hitdiah igdepbndspiRanefitueschsanamba Honjongohentd$ cédfigured to

power control systemand with other gperational or
meRjifr aseceiddndensnden tepparatiye sgnsogy dhe ﬁmﬂﬁowewgmﬁres

' il oLt t

el bImRRGFS: SIRDH B HERE A bt a1
th&differstmend dcteredndd wWormppmertd thmearpreﬂleteanin:sd ameusip thedrisxiit

configurations, s stean rofiles or confi. urattlo -
COTRERBSTIEIe 3R 49N GRS E PTOSHRF BF POLcattR i ortis
erRRIAE A PN AL Rduhdl b@Babt hsuRREfRithdHhal system remains in a

characteristics, events, status, failures, nodes, and
saft tatmpsratiyy conditiof. exanpl e, can be stored related to
one e.operations .of the conponent... modul e, or
anot I‘IQ@ g ggi) R ﬁ%‘ﬁ ervﬁn}q"lﬂdﬁn? & ‘b%’@@lel&to‘ﬁlﬁlpgl SR PR
ash&iSBly QA IRK AR Wiring altoéodeltion &dpabili®y. eTheCamipdiihitiiah Gage
enabres t he conponent to reconfigure to adapt to newy
ongror gkuA JeHng ernpepdensshatiarenvied dainongtallation bys vssy sHayever,
In one enbodi nent, a conponent can initiate or
activate a feature not previously supported by another
conmponent or within the ass ly, but which is now
avai | abl e due to a change within the power operating
system Such a change can include a software update or

o g, o g, F A1
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for control reporting, input, and interoperability for
coordi nated control of one ornore processes or
wopereaRnns. An i nput/output nodul e 610 can al BOT/US2005/032150
provi de for direct connected inputs or outputs that
may be desired or required for a particul ar user
Somg FYirig cPmIsCionsan repprei aartiiar grring oeder aepolpgy. Insucha
t
cafst e i o Gy Sk 66 11 bolyechBh o RA L o'
mm‘e o€ t}&emmg seragnalpas arciacbrieet. eTle co[nmmﬂlt Ay sspaas ipeovide

npdul e 608 pr Vld s, for inter ivity t he
ane eaikmdafhegieniishan n bt Orclaeﬁﬁﬁg%f} B‘Y?ﬁﬁ]meél&i thsn
co}éﬂ %Herf? &n Ro lﬁe 'tlféHﬁ&H%@&ir iHEWE 0&91% i&s (ﬁsléégg%tﬂéﬁﬁ%h as

poSSi y ot her conponents, suc as se
to wargp,ekclEmgepr esversedhe oaswired connpictonst withdw user 1nvolvement

conmuni cati on bus 507. The c nicati on protocql of
A SaR[Rs F STSBRCAT S BTSSRt APy s aemses oty e
coRRERA I ContbéttbrABminY IS tRE p&%’f"ﬂéﬁtr@ladsb&ﬁbl? 23 c&%onent the

W thin the power control system 600, or nodul es t hi
compenw\wn sanoott the incagrseirmollaits apd s\h@r ﬂaﬁ &cadAgutnmatadally to

n. bus 507 ntalso

cofPe Rt SR R e Pl b eed St iBRu sEner
infsHdhét. assenbl i es 502, or between the power control

asserrblé 502A and power control assenbly 502B, or
conﬂe% 7k Aadisenesad.cach pempesent qiBe poyei AssRRIY O PPVAK

a interf |
copﬂrgll sy L ca%(frﬁ lﬁ%n vﬁl%cgsgx %%? aglrﬂio\%wg?rgfc‘r@{sc% n 1r}ter{ace In
soﬁi&%nﬂ%ﬁﬁ‘hwt@ ahé 06mpoHht sditnat OARAAEGHItor ©0 ideutifycat dcenrrence
interfaces can he conpatible with a Wat Bus(tmn), Dallas

withiRiits SHEAPEG OB AL @Asp daps kreydedee ofpresgntiand paghpegumense of

W -

1nélud@bcchfrbmes ofi dlaghosimuspa(dnid‘lsbrb sisch, as laleRBage dfbastd:tel,sa, change of
fibus dbus RT an enterpris onnunlcatlon bu

a linﬂ ﬁﬁrgge%% apiaRs Ao SIPEY e HoH{ BRHBIEIc e §igi0gR of the

ﬁega ng %?%gmlﬁ%c%ﬁﬁé Nefalke/Ba ﬁé}d g%efé@ kmglh amagﬁo\l@taﬁ

an I'SDN, and a VPN, by way o exanpl e.
al@rﬁﬂaﬁ]aleiﬁh mcbaamium pftaeifiohl mesat’a@‘.chelantenetlcacrpmg@ghreshold

"ot aDPABEL A5 b asohohdf Bsrher F Sonii gl Rangince
orﬁfor tge SRR Bleéﬁrﬁpdﬂehhdlﬁgﬂd@ﬁc BRVBIes € Hidgosis b$ hue Bperdtiteh or

conmmuni cation can includeé status, conmmands, al arns,
statngipicihe systsm aeeerap@ENL. %fmx@nplggysqlﬁbﬁdpnmts thegliagnostic can

1n§l§§ iy at e%g%ﬁc{%ﬁeél v@%‘é? g%sl%b(r)a%ﬂ)% ?C L egohﬁéﬁr%ﬁon a system

ad%hﬁﬁﬂﬁﬁhiQﬁdﬁgﬁﬁ&h@péaﬁﬁnthe one or nor e conponents or
nodul es _of the power control system By way of exanple

and [R9169] | The dmgg@aﬁ@ga@ﬂ%vwwlp%wt YR atregaByan
0
aréf c1aﬁn{)e‘fh%§an&géulghegmrﬂg%lgfg{ Ih&ﬂllg rﬁﬁ%ﬁ%e? %ﬂl\{\‘f}h ?ﬁ?ﬂ Sis, a
rule) BROMPAYatg; Qemlﬁl adodlatup @able, by vsa;mf eanipld] foe disgnodihgthe system
comuni cation bus 507 jnter es W.th processi
0f§§3§tpéﬁ%ntc bneng el embogdiengt %@@%ﬂ%ﬁﬁm@ Céné‘FCI‘gdep%Wé‘F
ne?\gﬁ%(r ﬁl%gfocieﬁfa's g%lﬁrféhcﬁ’l%faa‘é'fﬁﬁlloélg tRANALIR AR R zy
nat of pdwer control haracteristics,
c1mrtampdslyncﬂmaﬁalgenﬁmd avresided ﬂl&alg(mthlm am axifwizl mtelhgence

roved, adm ni stration an tlonal data fromthe
Rt 8 RSl BRERY,  anor o

ad M (009 BOP! 12BN ARHIAGRER The BOWEITRtro b9 cbMponent

the power control assenmbly 502 with its i ntegration
capcipilarhoproeidh athies intermaldfunetiang ingleding ® treublie sheating mefkod, a

507 provides for application specific control schenes,

nmet hods, profiles, configurations, and operations so

that the power control syst@h1600 can be custom zed

and adapted to one or nore user applications. [0073]

As mnll be dlscussed bel ow, an |ntegrated power

e Y T Y. Y.
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transformer, switch/relay/contactor, a fuse, a
limter, alimt sensor, and a power |oad. As
woRkbosgeszred by way of exanple in Fig. 6, the pOW&IS2005/032150
control assenbly 502A includes a power switch 612

lar to 118 above) that may be a solid state

favléfi%tyctl%lp p fabiiselaen @|rp@td>aﬁ%@ﬁ¢tr1@g, a lmibecthaasheld) 2
caliGlaB¥n, allgl%?r@cﬁ&?d'n 6 By %@5{9!393 dﬁlﬁgtl& ! '@1%'1031’(
cmnmnen n a tower- nterate ower
a teexsabitityy ab @%@ﬂﬂémﬁﬁﬂ%ﬁ arclilxtectpmm&rgnnmnﬂ; aafinga@smtﬂahy
. SO%A n Fi E g es an ..n 1Eelrface 505A for
idenitficptiopiar eqr%ﬁqa it A Sebedgmigrionrrd agliupigaayle:
rec i
for WB1E9 | ASHOACEAHIRR: o E ot Mot S IR RRIE: Rhfol
assdnldy daatgnvmcsx,rthe nomnbdi |a$semb1y s ingltidhe d)rtesormme rtempenhmmsl

assenbl B, 6,.can be included. The
eI OD T e s G 1 S R posoiated
hebf SAK Q]ie teﬁi’bei’éﬁ‘&e ‘éf a %?iﬁ%'oﬁnecftl@ﬁ dRd @ﬁip‘efbﬁn% 3¢ AP P& Face.

control switch 612B. The power control assembly 502A

aI s c[ODfI@ZlJ d &sanatier pmh@dlrmn‘t,tthhp@\mmonhalt assgnlsllyl cwvnn@ or more

Cop lﬁ eef@te%ra%tﬁd PIDg‘%rtro tron -

IPPRPHE ool car Tepiiere AL gHe s %%?%B ﬁer‘?fp‘?ﬁi aorliloa

teRPURFy BaMis 16 plfd Znddales Deonhpvmkhid @ pSerCdntrbass &bl d3af a test
via an integration coupl i ng mechani sm such as a

or Ideﬁg@pﬁg arfangerRentp See HISERFS. ORe ebAEFOtomRNeRts cgn Boplacedsin

BB S ERT R hRFELRT ARBURNT Ao S

potvm b&ﬁyolm&mhuy agbgdinent, b dudehpowaweritch dadit $2aéh, (antiown
as a resistive heater). The_ power switch 612A can

protgetiqiedevigean de plaged | innselflﬁ$ witg thgspuece woltaggandibiesensor

npEESEAREE AL 00s) BLEAE AR L DB ISR

conqbamﬁdmkm_and coupllng al so apply to the second power

COn 62 > B e By B LRl POYEL RN T8l fora
cohReBRdAio F%s‘eﬁ’l‘ﬂl %oﬁ%%n@rﬁg tlﬁ@ﬁfcﬁid@?ﬁ ﬁgnﬁlyortlﬁkﬁcatlon that the

control [ er .50 lustrated in Fig. 7, in
assomtdy eves edireslyt emda:ompil'ﬁtelgi IaBEmbMJandahatlaﬂ required terminations

o SREREER b et OBt R A1 BB B A g v
anCEBRH Qéhhloélnﬁ gé Qbeepor SRABR, indiBAtRAI A1igkt, BONEAg.
control assenbly 701A does not include an |ntegrated

powd0036A} ciin swme eobodimepisribapower cantrel asgembly qgpiRalude

1n§1\]%%{1 ?{#1%%gwe?hgo\’\posl¥gt%W\Fer Wﬁt:l&ngé%{u %g%o%&iﬂaﬁgh Bf the
th&ﬁfaﬂlwplﬁmen%lveﬁhgwlﬁamgaelaﬁmr swi tch control signal
06 for controlling the power switch 118A. The

| npUi00dBEhuAfies eemporsnts caﬁ%pqueafé@l agsemibly and/aeids f or

f
S5 R R FRIEPAp 00 SR PR, G5B
usbﬂmmatmﬁmeﬂbd'erﬁys s@napdnent Edupliag Smd propeftiestignaftyvygior to

measur enent conponent 702A for, neasuring the wer
acHy SianRIPPgtion PP VREORIREA g o yEr m&l 280 IRT expaDle

| - Qiic.
RBEb BSOS RERolE0 8ot o a1
verifiie® proper méeneal opestiots a;rtde:opﬁg\m’atmwrmdcallsoa@ﬂﬁmbpmpé’lo 1A

and can sure.vario el ect.ri characterjstic
coae%maﬁaﬁﬁaaﬂ heligned o e S CaRES Rl Bt e
ioRkfebBfohdhtd ﬂ}@vﬁég the/r\eduuréu Tsys‘-’téﬁl‘lé?dél ﬁxroﬁhé ﬂld
corrponent conbi nation 614A is al so included and

charsstsuizstione Ea@htchmpbmnt,tthgem@*rcomalﬁasﬁ@nblmQ;\Ih@lpwgeramntrol
operational limt as is known in power control
systens. [0076] In the power control assenbly 701B and
701C of Fig. 7, an int egrat%ld power switch control
conmponent or nodul e 710B and 710C are coupled to power
SWI tches 118B and 118C _respect | veI Yy, for control l'ing

o S -
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t he conponents of each power control assenblies 701 is
operationally and physically coupled by a power
woanisroaddtassenbl y nmechani cal and el ectrical coBpiusgns/032150
mechanismw th interfaces as will be discussed in nore
detail below. Al so, the comunication bus 507 is
sygtemfcag alse getitr theloresly and exterp pormsetipge incdeding thewpemer supply

.y 7 |
anf B oad 3RS s e 5200, AP wREUGeARRRA Bhdfticality pfr
thexe Wpfieitions dibdoipidte, ahelimbrunddide 4ral/6ihthe poweLKWitAtareN

bus 507. [OO78],EL%. 8 illustrates anather enbodi nent
authprigehorabled ie initidle ¢ POWRIIBDIMOAS GO UIME FHPRIY PEVEL9R

poffRf 30 6l By Y fo SWol GOMMIHRY oPDAR W byl ild Boer.

coﬁ@d)ll.talfsmmlﬂys S&ih gﬁfﬁchﬁonsi dah lbamt $}(Stemmmstadiﬁti(brh eyﬁaﬁ@oafaﬂng,
similar mar Ke syst m cCco onent as snown I n ower

at et Pt %%wm o0is 2B ipeg, VISBIIARR EHr 8F°‘§§»§f Egnlar

int@R%lsCI% cbh uo%slg?gﬁwe WREx AL " RHdRBAEIS i MnOEmbbdmerts
and t esc of se

erefore i ption each of "the
thepowparrentrs] ass¢thbiyetn heludepeandichitiesueh atHofley or lighthoe signal

.r ol t 800 illustrates. j 1.0 .
su B LB IR PORE PRETHAN 08 FrieipS Bodora fishine
gr@AVWRIht BMnHfAte ﬁoﬁéi‘\fa%fari%oﬂa{sr&len asiserdal iy re@itéd indghrBcular

current transformer 806B as a power saving conponent
copfiectthe. power control assenbly 801B. The current

B e R T T L

vefifichtinEEda| the potvePtoriies aitBrhblys h evpasend Bfeof 8P4 Bowand
804C) is provided in each of the power contro

conselerisiErtiopd SRsteBaR nikag agompenent jevicheisgystem level diagnostic

PR A8 b A Doy 1
soferembuidaadite ke asstrablyaas als0 ddonfi@iB to almlia@5EE, isolate the

respectively, for providing and receiving
prellgmuMrRasHRY- such as control data and information.

Ho S Al :

Lo o JUBASTE® 4t n sl o Gy QinleRE tROURLr S Dsombly
cah Wesifynthht aibpowsticoatdctiondare s@&dide foamsiere pneper cenriengon. The

w thin and between the_vari ous congon%ﬁhs q%. hﬁﬁpomer
copBik 29 CORPSENBF oSBT A% e WHHAH RAPUTIS MR PGB Fus
deg%giﬁﬁ&{'opﬁe cBRRBLiS ad Bighb Be It RSy ANin&rekR!ih A% temperature,

ani sm such as through connectors and connecti ons_
anvinttease i theoudiage differantial awessdle eonmietiong pedatedt gnlinoyease in

tng deieBioy SB5A 7 Beenipal THRET pipet load TeB i B3RS s
idOH i R0the GORBEChh VidoHosahe Petei] QBRE e FAlufORRRab Elure and

_upon the el easabl € coupling of a housing containin )
initlate avprekeniiveahaintehange sgngTdoRliRe QERR Proyide arplegh ipdsation,

conponent 504 f r JA. In this
or FRTARaRE O PRty BB cofi@ b Rl GPRRIG ottt
f uncjipioaes] i Ty s@se phbyditedisplt power édnerot asstmblyl can vfiliZe the

~and with and/ or between each of the power contr
integrateromaters of dhapayeer contrql @ssemblietp progide 28WaRd DAY PRRE!

PITHILA5, 0 SRBORRRYT S hECLL D5 VE S CORRR 1

ower contro
povEs ettroleyst8fican ppoddecdinentiodiimefunstiaf nat poowarslycoovided by
system and power, cqontrol, assenblies, any co ni cati
tepBTE AP HFURS ISVifPe BYdBYRPEhe fRSduer i Aatln obihe
Qo1 YonfRABME el hOWES dtrbYasdbhblypdvAg BaNEr
pchgérﬁtro oags ngE§ 801 . fBO80] Fron?%his?'?t can be
opeesimgtchatactedsti¢s ayoptrapogweventsanaddition doreopsraterewan he pensed
each power control assenbly 801 can be easily added
and renoved and still ensure connectivity and
i nteroperability. Based on 2 desired user application
one or nore power switch control conmponents 502, power
swi tches 118, sensors 104 and 114, power |oads 120,

e
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an integrated conmuni cati on system according to sone
enbodi nents of theinvention. The power control system
waQew/myak udes one or nore communi cati ons buseBCH®R2005/032150
that provide for conmmunication connectivity between
various simlar and dissimlar con‘ieonent s and power

or identified. ‘Bhskmiinedyndmn of dhglimi; dipsedbat least in part
on 0919 trolé %:Hé%és Qﬁthgsé\é?o[wétr Qoﬁtrcﬁ %@%ratngé) Ql#é'rgéter?s?llﬁg %J{gp%p%%ﬂlgas
eveman‘pl ary enbodl ment i s not i ntended t oillustrate a

par out or arrangement fOt‘ e..conp onents or
ﬁb@ﬁé FRSPHRsses/ated wthatg Ith}lUslPih&F 53 b,

l{: 'séhsml%) féam&ﬁs%%ttbﬁ er'at1u§3é< uﬁﬂucﬁh'g?’a M mBBY a%gfstance
ormo nmuni cat i on f ity and Tn one ex
terapdfdtiRudteatgr. (RAD)s @ diodat esehacxmd(ltlby SeBRar, aawsohmce
i ncl uded and ca nicate via comuni cati on bus
e AT B LB S SOBHS MBI eat | on
f ac '[bot 70]( NPhe EB\QWBOmrEPa%séiﬁtﬁ& chin 186 IR%RIARRArE & measure
by way hi s exanpl e, as a touch screen 1002,
ot]itnn tcharaaelbﬂlca ny t(f kdpmlferfthfv ocorerasef raa@@cm mgludmmpressure
mégfrf i{ er es in e boar R a
sefi gl IO SEISHE Rlracs Sy Lo PRt aos g ser i g e Tages
sehsor, d dudht fInSét, B HalaYfeof sefid MPmegmsticusiehsity HeBSdr 3¢ 8as sensor,

602B. One or nore power switches 118 or switchi ng
and@mbern@ﬁteroewﬁysﬁnser be connected to the conmuni cati on

onodSRTE Y, he RORYNGRGor fiel ind b B Ao il Bisistpee.
a qUPNeBY, aGBMEde) b PM]&QT&’[ Vitgd O %neqgrla Blabs, AplweE({dcidding an

contactor 1006 or contactor configured for couplj ng to
elestriyalpe e, szmltamec@hmdww@s@%@t%m%hh% PR, 2

B0 AR B PR M, M B oo
majgetic mtéﬂmwl,lcmnd aydzdpamtmmtl on regarding the power

cont bg ﬁ/sa‘ﬁm One or ower switch lud
(i 1 1IAQ47 %\QOBFI‘I\PQHEP ¥ 98 SEEHR 0BFR m% ‘ée Cirdinclude
d
R E%ﬂz?%ﬁ%éﬁ@f N R
fighd perametenta dianges efthb fieElopeBifa. chireetaritis, whlug of a field
i ntegrated.contr ol senplies such as inte rat .
PSRRI osreg b rebolth 41 B, AT B eIGhy gﬁ%ﬁl gfjctating

chSRERANENE:& e8I TRtEkiRd. [0083] Each conponent Wi t hin
the power control systemis configured or adapted for

pl ug[Oaﬂlm]ol dylditionhily, byrwiligingehe easmmpiicatignsliusrh07 of the power

N e P I P B e

ocB@sRk MdicAiRi Rfm bHeRT ddvaegRali exte@al toahe pRiet c@gtrol
501 A-N wherein each contains a user, interface having

asginglfl butthat eandei asssiated wish theaiser appligationaf thepewe 0@3@@
asEeélme}}l o%ﬁ% g(?%{)nglg?] We%%ﬁvad’zgﬁﬁkg Qizrg twe hHl{r@étlé/tﬁ’orI?En
achawdr] 3h Acclermane atvalve positiomtr 24 g’m@b fifcduding a mmimlre gauge, a
functionality. Each of the use i nterfacs g,f 501A-N
sodeaaidya Pa&’sbt%% afgpteh grvabirapclvding asplspoif yplye, a meter, a
A e e Bl R S s 36 & memory
devivee iddéitgmely, the smhnljanwatucbn @nrh@trawwvddrﬁmn fadabrigséion system, a

selecti.on and i nput, clude input keys, or can
R R A STy Bt 2 ey ity Grphl
co%%f‘sfs&nﬁtantags%t HaRAgccRE §}f§¥e|rrp R RAARHRR shflm including a
appl i'cati’on needs as each of 'these enbodinents is
predintieet mbingenaneersystgoh and a stnsrasdiE contpel ind sagragquisition
conmponents within the power control system As
illustrated, each can be of a different size and
require a different nunber ¥ connectors; however,
they are still conpatible within the power control
system | n a pl ug- and pI ay nanner. [0084] Hovvever each

o o a1 e
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[0086] Figs. 12A-E illustrate various arrangenents of
a power control system according to various
wenhwdeyant s of the invention. I n one exenpl ar pCT/US2005/032150
enbodi nment, a power control system 1202 is a
redeterm ned or m ni pum confjguration (MC). Such
(S 51‘\.19 ARedlystern il geshgmbnslimonyp the dimiib fungtiemak.< least in part, be a
' [ WM it i user interface 602 as in
fmicg%ﬁ%g{eﬁg%éﬁdsﬁnﬁgﬁhg%iﬁ&ol | er 504, and can include
an Joetmd] nds edthdemperaturarbased linghsystem, ané bagotaof these
shown), As in Fig. 12C, the system 1206_has twq or
chaFETIPHCS: RRERMEIEHSY PLNERTSicaR e fé@%lnﬁﬁa} 2l PhEorE R QFer
detrhfhaBlof RITTRBreY%er bOEI 28&Rb] ﬁ‘l_té:%gigy, appRatBn ThBiaflBhal
configuration 1202 is conbined wth a user interface
int6 G2ty aasdwell aoprovidingainipvevadodiitiendyndtsafefyor m a syst em

i g. .pluyrali. f i ni mal
condPolfan ettt Brlimffa o aPides an aperatige timit
to %H&s%F%lgg?rfép%r&@l iBteSint@ue: CRABBREGALE 0PmARMWalon. When an

) As discussed above, various enbodiments of
optitating pharagtenisticion operdtinge yrmhindicatsstarlonit gesserehps; state, or status,

tng (TSR AL B BESG R Ruripli ekl SR
préXfehfind BpEritest providmg i wer kol peRtSlobd e TEOSReME RicRitors the

nodul es of the power system or power contr ol

poarss eerito) assembbiogiid aply digengsasiln iimib@mpt}owh%% 10 ity
. - | i
G Bl TSR ARGl IREp RO ep 1

poSRFPSNR bgstérh uhit@oSassghBlidsniegperitivtalhg seadh) o when ssone
enbodi nents,. each conponent within a power control

predetesminegd lniting siyationds gleggdar at e 1ayer, or a portion
of , i ' j W t h
anothLFEL,, TREESCIRhrbNAsBRbliilel Sncoln il PRI o
feqaibatk fon somphsdoantfiastubltocapputédealase Iofudhtrecast,thahdstinkly or
of layers. O course, layers can be rti.cal. or
2 GogrPLRAneRts apsogiafsd with Hiygs Ty @y deffsifhe figoronce and
talsd DBy RO R mindUS 80 AW BLEASShE @btermined difference.

operationally conbining these conponents into an o
Thintagneudetheclatermiration that a ssaterial puildupl is peswrtieg on the limit
descri,bed and il | ustrated. [0088],.Ln ne enbodi nent s,
sefse i {18 R g SEsB ML L e Ari  f SFotrrads.  or
nmecheot??] . eddasd ErhbetimeRRth ERMpBABHICGHIpOrti6N 8Ph co@poient
each’ conponent within the power control assenbly. The
ormstemican alge atilishthe samippient satis datacnd dalermpatinn foe rgproving
mechani cal connectivity b - r panent s
ok g o as of iartple-JEa Mfihd Ao oclIB  BETRAL
copiRaeE dufing agenRslt fundtion@Tehesdrad]lemuth aga PIsthe controller
coupling can be provi dedggjy a cam |l ocking system or ,
commanent con suspreditiedniperahpiniupeandigen ghanaihsr gperation until the
i . ' ' : i N Ei
iyt BEEHE Bt Bolt Blpol Bl 1n S LB 5B of o
colnodent!vaiyten & pdBeR2éuntbBaRBNbhNein IBPRFe aniopbratine withirsanother
| ayer 1302A having a conpopent. 1304, the secong I %?r
copIRENth RFTCRY TRkS VENHS R¥THRL PeipEanAtion ReAII0NS G fhyeniire
I 2C having a single conponent 1310. As
péﬁéﬁ%&@&g{e ocki ng nmechani sns 13 14A and 13 14B are
posi [00d78H (Thesempetations bart include laglimgout oppraventingtanom

of fhe_power control assenbly |ayered-stack and ..
orFbNgH 2o BRS BRI BeBh e gaieP Rt ieauies g & Bhpgion ghem
odEMEfRSa tht%@ﬁm?eﬂﬂnﬂ%ﬂ%ge@ﬁ@n Rl gré€ig Anledrof, oo, or a

| ocki ng mechani sms 1314A and_ 314B at the top. In such
valtaga tyamyeoferempten dn ope epplisapemelihis, hepopolies way gk out a

fromthe power control assenbly 1300 when the can

devi ces 1312A and 1312B are_unl ocked. [0089] Fig. 13B

il lustrates each of the cam¥ 1312A and 1312B in a

| ocked position about the | ocking nmechani sns 1314A and

1314B. In this arrangenent, the two | ocking cans 1312A

A PPN A SN ' T

. a R o o
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spring. In operation, one or nore threaded devices can

be utilized as a unit integration coupling nechani sm
woaogroevdigle t he conti nuous bias or conpressi onPEDUS2005/032150

t he conponents of the power control assenbly. Each

hr eaded device is .configured such that the devrce IS
defiRsaRPdR R perafion HETE A&PHER GOERARGH PERE;im dhermidle of an

Lt greby limting over-tightening by a user
Op%uﬂigghrﬁg?allatron The devi ce can be configured such
t h at [0a28] t heyeteilicr embedimesis; & eelertapphctaelos oo tad@ire thahthe

ng i.s at | east artla ressed., | n one
b SOERl e e iR g et ot PO IRY £ S pcjatedpapesioats. In
su@ﬁa%&’s‘éha Maalt? err)&geﬁraaﬁbpfssérﬂﬁm%ap b@ﬁﬁéﬁg&dﬁﬁ’ b pEwhP

oper abl y coupl e the conponents W th power
coptyalk systematwdend raycorra"sPendmg ré¢latiansbips amhrths p]umhty of pawer

t t t t ft d
ol TR B Bl SRIRPBOR-BETHLR BhLSC: SaaR
pofkeer BOHtEs] ,loatd’tﬁ)ewéstmla'}ir&wfe’iﬁlhﬁd rﬁ@iﬂéf | Tige ﬁﬁﬁé}%hﬁm system
whi |l e descri bed as a nechani cal @Elln al so

infsreppratesswish ghertirehily of Opier eRNtIE Assemhlies o Taonites the power
| ect |
oo BPRAENoTnle Db A o GRALER bR e BBE 7 o' g

bi aq0811B0] edslme ehamplsiof ah BinBgdiaten)a phatlilyl of¢ower control
nechanlsnr The el ectrical coupling of the supply
asgsaidies of 3 paweheRrol exstRR FATCRR qoeﬁgpreﬁr&@ proyifle RAYex to a series
r
on GRS 1Rk ROER: 17 HL HLAEH SpbvioAloH “SRTRENG RN poiop o
reqéienthhihhe heatingi afghd sppliciticatteconsibentendess@amhereby no hot spots

electrlg]g)i conn tlons re conpl et ed. 1‘fAcIdr |onaI%¥, in
arg REeselty heating¢lementiap haye s diftegent F%réraa ot

j t | e
Pf%r‘ﬁﬂ“ﬁt%@%nég‘&%%%t e (o e
Haoweweect Sennw.asgoviatddeith eadhqaivee nosrol aksembdlyecanr momitor the

T A CReTE Y A, hRORE Elebep e TR R e iatie il fata o
th@PoRbeDntiroF&stehf I TAS W ra,oﬁc&ﬁegmleﬂl 8h dBRERMB HISARRL MRRA to

conponents W thin a power control assenbly can include
ong of mqre beafingrelanmantsean need adjysipfeatep edawittrenpare gatéform

clidp.rece cIe havi ng a spring-type acting on
angdcsflsdggntr}be???%@@fc% W "adapt ed connector. Such an
ar r 0048t I€ aibtiddr snbpRNdntahé Qfer BBSIvANDE 8dn have a staged
self-alignment of the various conponents during
loading t mimméss Peplopawsr and logstingiasshinetion of anpificiengyer
0 e
orS ORI il Ty 780 B BESHR Go Rler LUty oon
inélageaplogramboe glipatithansuchup ko fgpropritak stagnthb bywetifieof the power
housi ngs can be configured to include electrica
O%BQH@Eﬁrons that are mat ed or connected upon the

h I
[OO PH%%L exanp gﬁhﬁmi&%nagg@ﬁfﬁg%@ﬁ%%ﬁ%%ﬁggfﬂm
posyen kettol grsensbly bdrnuist afoaﬁgdredmo Bhaysresdurbesaindlefid®i | n

I enbodi |
COpE S GO POV RSO e e e BBy and
refiabafily oFHR2sysRHE chﬁ‘%xé‘miG}%' i JHRAboARRBY b ngé‘r QRGKEY

puck conflguratlon I - known hockey puc
asgomnlly guithin & pnwssmntrsl sﬂStems tthteameblcamnncﬁu@e a hm shpsor agd a
nsi on |nclud|n

R T R e e

faB&d &Ws aaﬂfurrbﬁcﬁuﬁé ROPEDY BV en EmbodiskRatbe sydtem ¢h t he
screw seats 1404 are for control |eads for recervrng a

digeonnecsior angrrathe eesirad senisar prigutand vbire thedimissengonaga emtrol
and two are for receiving and providing supply power.
Four ball posts 1408 are pgégtioned to couple to the
four screw seats 1404 of t SSR 1402. The posts 1408
can couple to a limt conmponent 1406 providing a limt
swi t chi ng functlon to the SSR 1408 A PI D controller

A A AN T s o N a o g, A AN
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conpleting an electrical power or electrical control

connection with the SSR 1402. The power control
wagemm2ddi2 1400 provi des the conpression force sathSa®s/032150

to apply a conpressed electrical coupling to the SSR

1402 consjstent with standard SSR pressure pl acement
serseE Af pRetieAxamplaithe poves Peisengandwsitilivad aea eenirab &npub

i i .
e e e S S S T
coflfél Zssenti)P 5 a kg or Edmpdeustherb eari domtinosver opetté sl provide

assenbl% 1400 wherein the limt conponent 1408 is

PoBisEeABIcy Testipnaldy perawkrirssatheryirsestrat et pmeniovidamthe

it ah 4 .t hiLs. exen
poR D SRR bR il TR <A 0 phid i nGERE o, or
a messsge indicatheg the fiibre aretihe Yailge tiode spgptign.power from a

0 rce. The switch control 1410 includes .a PlD
1 gdPpTEAl fyyanfa&fr PR HH @OVELFORS ﬁﬁsmlbfyn@antlﬂﬁéb&%
phgrﬁl@t? o??)oﬁlepéﬁ‘iﬁfol a¥EBlles. ThRoRWehBBIMmAH, He ﬂiﬂl]agte}) of Dgwer
operab SSR

y coupled to the two control |eads of th
cof#@2yssaniidies ommbavte aoconimeomepntimd moidnlet igs operboaénentrol

t h.the |ini 6.. | n.anpth
RS e EisRRrRP Svinat By Pkl AP RS8Rk 10
as@pfhifef el dudh tasethe 8bhflon p806r €dtfiroPirddiRerbHfed foe

~limt conponent 1406 to connect directly to the two
interppptapiliip we¢ meoagementaf the pagar esntrohassgsRliav@mpaisigithe

it trol 1410 ' t] . t
pofh et SEpE. Ll TAEIRNES o Lehiin-Herd '
comirt@iiod mamapaneit, sofileGhasnts BoBeuritonSBRridd Afrage of one or
thermally coupled to a heat sink 1412. A sw tch
meye PEGHES, LaniteuRpignspHBrasieishes: AR/ PLPYHBFIETSo nldls GRS
. . t .
oSRUEk ol 3T 13020 1 SR ol
un$twohfifuratiod mahagefdedt frat sysent confiigiingon heansgited.02
CPCaPOABAD bttares s imppp Bl of BowerecBatpgRergptics
ca#l ﬂ%é?&n"nglgﬁ ugé}qnfef}?wf) g%g 3Rk ﬁs&@&@rﬁéeﬂf&g@ﬁ%ﬁ%ﬁ @bt and

or providing supp r toa powr 1o
fesibavinjor cAnttaliibg radh dfithd plusahity dfefawer centpelrapeseblies.

t C { t h [
BBl C I Fohus PO BER s 56 £ TR B GBS IRE ¢ o
cohf?6l dsBRHB1ieI YRR bY aRBVRled GRINEGITeRMt Bhd/biNRlawdportdhiEof a user

swtch control conponent can be arranged to allow for
appheativou pldditipnetly troplhralityeofgmivier ot mpssmbligg candrecpssgréated

limt-DPC .di I . 1 h SR 1402 .i
with Byt oh B8 Apagnim oS uRish e B P TRE AR i ¢
apgﬁyé&foﬁg{sT configuration, by way of exanple, can be

arranged to be pluggable to one or both of the swtch
cont[PBN86h 1 Byaway ofi epmplopehitss ppwaesandrol Fxembly provides power

: : |

coBBETHY 685 B8, EBAUhEp 00 R O Sefu it b o

sedidi Zvak UddS tftdipoiver fontre]l 49ehbly providespaadricomrdius a Bivd
Addi tionally, one or nore sensor, interf afe_s (

not . .
zogRo (Y O BITpefl the gprrgsan beasAeasH ofhre prelatipaship within the
s with the illustrated power control assenbly
“Sﬁ%{%ﬁgft 7] These enbodi nents of a power control
ass 0P §7]L420uger applidetidroprofiteurevefigiratdmisideSined fodahélodsone

where the SSR, co ent .js | pcated on a nel and. the
or JaGF PPHER SAATS! ARIEmO P Bles R aetrang T ROer Apatioati
prSﬁmgﬁ&t a hder ég;?rﬁbpagonlgﬁ%ﬁ[e; GERETR! oRSHERRE Yot e PRk @ﬁﬁtrol

according to odi nents of the invention. Suc
assamble profdes cemdwrdonfigerabla duting opgyatdan apedeteyminedita ensirg that
assenbly where the SSR is attached to the contro
conponent and/or limt conponent prior to shipnent.
[0098] In other enbodi ment 6 one or nore el ectrica
connections can al so be nmade between nodul es of one or
nore conponents, or between conponents of the power

S o
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every mai ntenance period. Additionally, external

connections to the power control assenbly can al so
watideizgsisel f - bi asi ng or conpressi on connect i ORETAISLI5/032150

that various sizes or dianmeters of wiring can be

connected and the connections are continuously biased .

theusenapplicationauratile is semtwopsly mpt-obegh afithepowprgongpl aggemblies
A . r

i SRE S TR S LS S DA CRRARAL bR 3y Bfefaces.
buedaasildoanoEic ane sfmorefuncionsi motulde oa im@fadeg atsoaiated, with

t hr eaded, devi ce such as a spr.ingbi ased plunger, by way
ong,pr @REER|the ofhRr RANKH CORBRkHIRRISS SOTBHTIRY s Usskepnbication
o AL TSk o LR O30 By BBy o it
thepusew aghilicgtian ofitd, adivsipovenpumios asemblyr e beastduated with a

connected wire even in view of aging and venent of
firgt ey B B EHOBIEnEng delass £ b arIEds o Husisharksiacys or both
of SSHRAE LARMHirdssdni¥ieR @Y Sel £RBbA R urd &S §PdhiorsS Vst o AR08 their
In a user application 1500. As shown, a standard solid
cosfigurationahagsp8SRp therfieshpoweteonirgl assemblsogerations such as to
configuration is.referred to as a "hocke uck. " .Whi.l e
enifg eife ey raSel i STy ot o ot PO YR iioques
acliBRld £ that (BOREatRARAH bEBRELS thel AonsiguligreBRdunder st ood
that this is just one exenplary enbodi nent and

appl[P@t88loningmeexemplasy empedimeniptherapsration o ppepower control

001041] .As, sh i n. Fig. . . t W
e S
uséripylicatiold obhe phitaliy ofpuaEr don@d] dsséifiblickh &KiSRedgbG2garding

receives a control 1nput in the formof DC power 1508
the selptionship groyides e dstgcsion oF deiattons prothenennes gL pewer coniol

r iy i -
os ol st U SEREON O pER M MRl R bt
deviatibnstefona oe amne otheopowarcontraassendilies enswr aflichtivisaisuch as
I's positioned and configured for the AC power | oad

a ZpBRRSSQURied Ph appther Boy ICBE‘F?I&H?"'ET’IQYEI d sensor 1518

TR, SUEHTTIGIRIC i) oot G b

beankdietvithoat dieedd selisireniranafitosing SSRpavmorequdmesers or

assenbly. _Fi 16 il lustrates singl e- phase owe
ChgREPics af ah PLPAVET FERMCL A 'pJB]E:lg C%ﬁ?ﬁfﬁ'ﬁ P@gﬂ‘%%ﬁl the
usdAPlicioRnEd Abt AResRAWEhe 8WobiaRE powet Bad dévick biigieaddovRited

a two- phase AC power control arrangenent using the SSR

pos0gorftd assgimbishi ng t wophase AC current. In Fig. 16, a

trql |y .includ i
o 1oR B nSr A PERERT Bl R S A e 8,
infstibh pkd V@ ok AnproQeBEty i th¥ opélasery &id caphbiliBER ARV drs
mechani cal | y and oper abl %tbcpupl ed to one or nore_ other

cogwaipvitsht Soote emhodpaems olbainventionsiselwde yopgiorng ageat
h he. ¢ i cati - .
R TR0 P00 MBS e componens

of Clg e tbatrelndsdnlitdy ahd bewkar a canpoment ofe pbever control
operations of the conmponents within the power, contro

A | .
asgeERilyBNg an exfernal #pnlisplionseRRoNEnt. {1hancHichsmbodimet ajygction
' t iL0Gch b boGeRAREhodBO8r cdipdhent i
telglgér/‘él{rﬁesz\?mpetp%ﬁﬁcsgﬁ% P%f&%%ljh(a g‘g%gt ed as a (F)>I D bﬁzcvfgli/ glf1 s
mexsarg te ek Propacper formhsce SERIM dpGativgistiecificatdnsygndt he
comuni cagiop bus 507 i.s al so connected.to the power.
DeRQR ol SB35 FERPSRBAE Bb e Mk oy Provide a
reBfi0¥ ictffrdt@ethe cRRVE Indifde 20e téinpRMBRY FHithE SolRERAOHevice
not shown) can sense the tenperature of the power
and dbelheb? Sink pahcpivny THe mepsireneniof tedeapeiesopf B galid state
(not shown) to the power switch control 504. The
supply power 109 provides single phase AC power to the
limt contactor 614. The |iMt contactor 614 receives
a control signal (not shown) fromthe limt contactor
controller 1604. The Iimt contactor 614 is connected

M Y L = o~ - I
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[001 04] In sone enbodinents of the invention, a
control assenbly for use in an integrated power
woanisroed3isyst em has a base including a housi ngPamas2005/032150
defines a cavity within the housing for receiving a
power switch. The control assenbly includes a contro

deyigelif @t@qu@a reddngtion of dctermeragire @ﬁthe&eatsqlnglﬁbassd PBr
in AL e 4 RSB E et By e REREC bl W s LA 09

Adddtiorallyshe thethsl wadingalf thedlidetaandevietaptigshda® sipg can be
rel easably coupled.to the € se housing. and is

modeled; o deteamingd agp ébffqr?re% Iythe diffarenes iy brecs thangt
pré&fRiRRed Xaﬂlet 08 i Fl 8R&eH 'B?éaﬁ@o% in M6 %’e‘nﬁjlhp&)ntdﬂ%mand therefore

generated cohtrol signals to the power switc
agotmtlhbsmcreg)fcfalmey upon coupling the control housi ng

e R B
terﬁ C%ﬁ?@ﬁoﬁﬂﬂlﬂé‘l@ﬁﬁmrﬁ&n’ﬂd&x the {éﬁlﬂé%&% H(;E:j%étﬁ)n]t%ggeen

des a control housing 1 havi ng one nor e
thef pmérkshﬂchéﬂulch gs ae SﬁBrQ; S&?Ozanﬂ drenlmdt Smk adveciotgtl avith the

Poﬁlgt i ﬁr‘]i Con @F‘gtogﬁe‘g l 802[??gp°§1%&’é‘§d§;d‘{er‘f § asiuce

a c%i%feﬁlsﬁ@@ﬁitﬁé Réat %ﬁ&%uﬁdﬂéna)r @%bﬁip@ﬁelft bemetj{uecmsat(sm as the
nenbers 1804B are on different opposing Sides of

ba@knhtﬁ of theesien gwn‘:@mr SSR) astacmrface erebody of sl herbrisk. n‘@’hﬂe
e SO A AR BT BB S, o,

ch&x@@t*enm&d tﬁhﬂ/a@le§ gc£tuictign of the bl trangfeP Sdradderistits.t Tis can
base housing. [00106] The control housing 1802, its

lnﬂbﬂkﬁﬁﬁﬁﬁmp%ﬁWTQWB%Qhﬂcﬁﬁ@ﬂor nore sets of flexible

rmt %{%&@b?@&bﬂsﬁ’ 81} eeteﬁﬁ)@Ia'tng ro?ﬁletl*f%a nk

rec IVG y Ccou O a "power contro

JuRieabhgpr izaﬁ@mdysmemgm’e& biy rsémngoanﬂemmm;uwot tetriperature ofa

flexible matj ng menbers 1804. In t |IIus at ed
cogwsa%ntﬁl%pan boigd I3y olithe fqnangrafiee ﬁ*@%l&lﬁ&oasﬁx way
t ol
of gifinble, ¥t Bl seld o B LORAL, %‘%nﬁi‘*é‘ f?’%ﬁﬁg A Dase
tempem’tur@ofsthe j'unaaom tenmead:uine flinsuchardtasd Ithmwwrngpm®ﬁmata1he

b th [ t
(B RBHE s D OFIERS HeS SHorrsdne DItk 5554 4t P
al%ﬁﬂﬁr&djeﬁlgéﬁupltiblé’ﬁp%eﬁﬂg@d' nments, a single mating

may be adapted to couple to a base
houdPA§93JAd By tdetermining the temp mt@re qfdh@ hent sing penctian, the

oSSR gL P gt acs THBLk A g e pip§swich
du% @b 8 btdakedwn [reGe Ithé@mﬁufdhdli%\/ rﬁ@lofuloiﬂbwv%‘én Yo wdrQ@dtch and
07] The control housin 2 includes a cavity 1808

thé beat sinks| §ei enpmame the 1dﬁ@tn@caé1@n of abreghdnein the tiprmplhonding
of % aB ﬁg&tg r?%:ss%cgge%rc}ée E ?1?]6 E% Qéogegeerﬁﬁgedqﬁh ﬁg&%?é‘tf Jﬂafa%lterlstlc

sublX adehPeraburidpremed thhn G@fﬁdb&kmﬁﬁ&'ﬂﬁﬁﬂﬂﬂld or a li mt
component . The control nodul e 1810 can be retain

wi t HORT94k Baml}er eabadismanhdhe ¢ratio} asemply,candae) eoefn
elec?ﬁr - Ll ﬁﬁ)b tXn%%%}%ﬁratt‘fé c?r%\élt?{% ﬁ%ﬁgﬁ@?aﬁglﬁgﬁgﬁﬂ Y Eférlgt% of the
1n1ekﬁacslbetwbﬁﬁﬂ1e pheecoviarh #h8 bderowml planmel LBjxeh(anele@trmabmemtormg

oot HorRRRBE LN B o]0 B el B S oo
m&‘é'E@Hr?bﬁéHté QNhP B&welcontrBPhss&HEMNM In ofher SHB¥MImMehRCarCa¥&fical
1814 cCan 1 nclude one or nore connector receiver
connedtivh és thegest sitlasndrmmleadcd] opniegtien toi angther syséens component
portion of the electrical connector 1816 and for
enabling the electrical connector to connect to the
PCB board connectors or pin® 1812 of the PCB boards
1810B positioned within the cavity 1808. As
|Ilustrated the electrlcal connectors 1816 - may be

- s o, s o A NA PN
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predeterm ned orientation of the femal e connector
Wi thin the connector receiver cavity 1818 and
wOhersgbgrie t o an anbi dextrous PCB 1810B and F- permisomb/032150
pi ns 1812 on the board. The conbi nation of these
featureqs, provi de fqr inc_rajased operational and design
cap pe proyided:as ampherange o5 svigital SHRUM, eAleS CoRMERmEOT @BARP|
d ' The..: US|
Pl P b s Eb R con EeiS6 Db MBI, Ry Fom
thdse cemmlotieng dndrdearmiren thd ailiagabetscae thessangctioh POihtD 8lhe
In so enmbodi nent s, hori zontal | v unted contr ol
co mp&f% G CQPPATE HICTHAA E@éﬁaﬁﬁa&gﬁ%&mﬂm be zero, to
defthAfelan Gl ounP OB ALY bliferdt 16 QA ATHARRRIAhAHSR 3nfHles the
w th an electrical “contact 1824 positioned along the
self-odentifipatian ynthe 80Bpenanh obs faplure thet testltsdma (crknges biovemt tn
Fig. 18 but representatively placed by arrow 1824).
gr%’d’gh_ openi ngs 1823 or electrical contacts 1824 are
confiogyesy F@[ex%ﬂit@_léj eheQoRel CosiAd] aSRBRE baninbid@a failure
correspondi ng portion of the base housing when the
indieationghodiné that BBGit legstomg slestiicabkissreffiyageone or more other

Addi t i onal | t he -hori zont al Iy, nount ontrol mogdul.e
poRh Rt RO Iee RA SR TGPl bR B bR been
twb @BhpBikkiélofie sydsh bi eareidclaliondohdirtivOyRIngRstinsdéh th806

to sense a characteristic associated with the )
biaspd faardna Bst eprapensit When tisseesdycogonet vEEsBe springhi ch
B kol bR ol AR M o L el e TRe
colnpoheid @soadingsie: dievticuy kﬁs-hxﬁﬁxéahﬂ)@ a9 Rbmgomed within the power

rel easably receiving a control unit ang a %glvi tg/
copfrelasseraife inrdidng e coptrolis oF MORYOHNS BBl LA drit spapponent

- i es

i R L AT TR g oo
enthodiments the kidstdodmypment canédrers leat siflor Incooup énnlgpdiroents, the

iRyt Gl e Ele e ST ORI e 3 IfStoedhtp bge phthe
gr@%fe&&fc@ i30S ?rdﬁﬂg r&BRhEo1ta8E hiBé dRhatiVd16f 4 RERIg¥RErrent

state relfay. A control unit is configured to
thoogh rdaultyrmovenlead sselasscn hesteryelengamt gpdreele¢iviemptor. The sensed

B e By BRI B
anb@ePtdBbonehhSr tOPSWEH corftbl asb@fble. BIUSIIEL xdmples chit eanbe

_rel easa I.y.cougzlted to the base housing. The control
inglnde ammindidatienota grounddd sepek isuely asch therneqcerple cal | y

cou ont r.o i I ]

e BB o B8 ChieRisedt ot Pua Gor Ot o b BHAE Sy fisombly
cafi @iladY jetatidgich girerankt €tht ban inbkRidbapeocebddiklsystin that

sone enbodi nents of the invention,_a control assenbly

inglgdles,ps deasongrmicraperseaios andd msmaEbnt Rese clgmanérarn ipically
. | .%. .
nRREFRLAEL PR AR B A0Es RV LY B
andssdnadd ati arithmes]ogicamit (AJIU nforl péréoraning caupueatidnsy a collection

fgen_erati n% control si g? | s far control ling the pawer
ofgogisiers fphemparasy sOTAge gfflta\?fl IS UERRRSy 2 ConGhRt for

N g | . r .

ok ftng oS0 8 LESYSLA LS VLI Rhrkal BB Mo
thodeefrdm egited Iesjuipgneat BunsMIBSf AplogDevices, 8ilwon Liaberatoyies,

| i to_control goupler th ase housi for
N B g BTG RG oL SO VD P ePENETER, B 4R mified fo
th8 Phcefloi ERboditieets e U iAGerRiRMichY opdtaR o@%mfbfaﬁng Bstem
control housing to the base housing. [00111] Referring
to Fig. 19, the control unit 1800 as descri bed above
with regard to Fig. 18 is illustrated assenbled wth
the cover 1814 attached to the control housing 1802
and with a plurality of comfectors 1816A, 1816B, and
1816C positioned within the connector receiving
cavities (not shown) and retained by the connector

o, o s A NN N — o A NN "
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puck configuration. The SSR 1402 i ncl udes screw seats
1404 for connecting to power and control |eads. Al so,
wOheo6®3#311402 i ncl udes a thermal conducti ng baseTaB8205/032150
and one or nore connection fixtures 2006 for fixedly
coupling the SSR 1402 and its thermal conducting base
degignefl todeporieble te iapk ofibese praessipa platiesus phepniigqeopristary to
' d and enconpass the SSR 1402
(m§%PF%9$§£?§£ggﬁg%ﬁ%§Eto t he heat sink 1602. The base
houq00997} Thahiegiviedar geneRtigivdude Makispéed Bdin 8Rfisory in the
1402 each having a different height fromthe
formp @b medim sushps sandoppacepss MerReRyd RAN hanserdgnly argamory

> . NS UL i at c . '

RENEfsclftberBudl i ERE SHh A BRRY AR deh Fork e leq B hded n

some ¢oinpenereginchelthgedeearidatycabragoimtbe towi dflohg terinest@agew
seats 1404. This, can be acconpl ishe t.he power

DS HBASIPPY S dH F516, BRoCHOTL) My i tumaaB e

e AL Bl o UG PRl i

Theanembry oS8R wavintsriate pahals@inehwlb Idéspldyemethoryt fos tispleyight

. SSR 1402, t o, ext end. t t th t..sipk 1602. [001
imgaes GeoRep P e vics S e T 1haSk A5G Bt PhiLishEnze
th41 IS MBFodIEA dompiib E%ﬁ&]}l dehRdrh&iwRf contpRnes hivhe & 34idty of

1904 and the electrical features and associated
starageptapagitipy: ovi ded by the base housing 1902. A pair of

SW t trol termnals 2008 are positioned for

coudPPAg8Eo The u B o fipa R ol BORlreoe” BY St Bbrgme. 2
ke§Wbdr@h A, 4 SFREN adhuhbihde], bheudPWe a Bvhdech piyavdal Y

002. In this enbodjnent, a pair of screws 2009 are

trapsinsee-§ @ migorhonewbinsegtdcsimepsuring deiegsy bagfcodepqanper, or

G ¥ . ' t
ond Bl % ask AR e SE RSSO REh OISy, AdBon . s
ineefatssdedddddean ko inelndds atnfab@foreeteiving date dhoh £amphenication

t he base housing 1902 to the SSR 1402. _As shown in
nepwyeyk inieplacesgizing i harf Wi ROPRECtion oxA aTeless ggnnegton.

i ncl flaexi | : ' i,ca

conP90edl 458 ik JRl: QELEH FERE GFEhn R, Bipscith
prédessihg byssdmecnpiuaher it@Rdde ancpevatmngaystomrandhad lesstrumpe

cgupjing fixtures 2026 confi%%red ta couple to &e
apRHFAoBPTRFT A o NG ABRIAHAR PRG0S 63 R LRE AL the
m&ﬁfb&ﬁlgl dét&hﬁln’ﬁ@,' ot dnfrbMag thiRibREISEHBW A7k, THOGpdMtinds

screw. [00114] “A pair of "power termnals 2010A and
sygtethoBther set eibyoffivgus wilichredntpels e ypeadsihg syden’p obergtierpand the

t he. power term nal screw seats 14 of the, SSR,switch
gy TR DPe BT BIT KBRS S el Wy TEp Rl bhfdims
onle % i€ 8 the ALk PRFatidd dostAPedCarlphbled aBORE by hﬁh@‘Ffb@bssing

2010A to an external power term nal 2014. As wll be
systesogseyects madle ayaidabimthroughsheeperagingoyaemy Bl aredypiselly

onl y.provj de..el.ectrical connectively, but also provide
reyg?r}fgxfj)ﬁ(hgd#e?,créb%gﬁqnﬁ%&[ he base housing 1902 to the SSR

14000200 c 0 gcdattnbawith fHbpractivel bNeertdis skidleg in the art of

termnal 2010B to_a second, external gower term nal
copTPHEET PromamEieh eubedingats of shepewer candel asserablyor gerpaepents

oSG Pl 60 R o Al St % pEons can
becpet-foemntd by sl procaesing systenz 02 chaopritons arfsogetiads safeired to as
positioned for providing a current for seE

sing by a .
e GOS0 e h CL MBI A KGR AP FSUEEHAT ot WHhe ApBgiated
thiRRE o%e%?&ti(ﬁf% REEOh aldQYBbORcali§ OdprbenRRShALANEE npinihidda by
contr cavity 19047 A power term nal cover 2022 can
the poeesiing systenoafarléatigeal hignax tepresantingdesa biteand thangimgpace
and 201 8 to provide additional safety in the presence
of unsafe power |oads. As shown in Fig. 20A the first
and second external power t& minals 2014 and 2018 can
include a coupling fixture for fixedly coupling to a
wire or electrical conductor. Additionally, the base

A NN o I o o e
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| east a portion of, the power received at the input
power termnal to the output power term nal. The
woamieroaddieni t has a housi ng adapted to be rel ersahiSy005/032150
coupl ed to the base housing. The control unit and base
being configured to electrically couple the control .
of dpfpits at mpmOlas#tions i heiMENey §7 steheas welbas/ebieraesssing of
31%?%\1 éggg en?or% Fiﬁbﬁy ’wﬁ’%rﬁtéiﬁ‘% bitS el llmté%?rag‘febl{‘}%ﬁal locations
thdt rhabwpwzﬁclﬂaﬂ alemtmcat Qnpgeaator h@uceﬂ @rapeltigvicorrbspoatingno the

characteristic Wgﬁreln t he deflnl nﬁgl(fose cont act or
datadnisy Smbodypentsolifg Myeption eandis 1BWwIapdteq igia Prpgidey 9on
pr%%%ﬁg%%ﬁfgﬁﬁgérse%%%fr 1glfi}u§§§fé n%{}r‘e@ 9n %Q:ngfp%t g?fdtag% n?gledlum.
Thp@mmputmltﬁaldalble asslanh Icgm b@mfy coﬂtthdg\sces;Lér acunfatian of the

|IIustra%§9 However ﬁﬁ r control assenbly 2100
deyiges ders Anyedn f’%‘?ne\ﬁl‘?rh}” {hHMEReY WEE® ng as” an

ad dgdowwerAﬁmJ%meo&af POV ceﬂtrolﬁzsmleaeh@b&ﬁp&k% dnd

con ured to rel easably couple to the sane power
metlmsdsrocﬁ lopemaiion ha@dean tllustrafad @opﬁrh@llamqu}mgms 3s thedhogkey

o SRSy TRSHE 8 M BB oy

wiy§F emwgre &Rk 16t intihided 4B8R0AAEH fohack éﬁﬁocﬁlﬁiéﬁtsn g)tae:wz
are cont %mred to orient the power control housing

sysiene and matheilneengistay méth the vaiusespsatsnd lembedimants @f there

recej ved, SSR he [ t

B A e R
coujb02QRJbeOVe B mbReeabstiments bOtisipagvel B8RArd Askehibly base
housi ng 2102 utilizes a different set of opposing

desqriberl hersimpranise Joribe nmtucednupbes of sdre; termingliqnsdhat ts?@ce the
F t

nllRBPSt i B0 RGnS yed B po L0l 15 B e

ofqabﬁltsbaqﬁ)témulsfangrez AnPadececlabér rgguieed fopink@ailation and

substantially the saqe foot rlnts Additional ly, it

1n§H@HW@GB§ﬂW&P@@rFﬁ@¥ £Y9PHEAd #F CORMBOBAS: housi ng and
the 1§ [ diments al
subdP SRS eERRALERD & e

prw’1ﬂdﬂ§ for tHeeedll:mlen nsthemnutnbccavﬁ compohenth eequarse forousiongnore

2102. Additionally, a mounting plate 2106 such as for
POSYSF SORER) 2PPIEABOWer  control assenbly 2100 to a mount i ng

sur f[8e204]0ln Mb&ﬁﬁeﬁ’t@ tBédedediREohPcarprovide Fsriim@raved

t he heat sink 2104. In sone configurations, the
rehahilityi imprpvest eas@aigstetation, saduers instalbating doshs, redugedi ng

Fi vi. des | oded
mgiBieBpi prpieBientsiidd soibim it rP SR Ay S A
rqg@ggﬂamguhdqggﬂﬁﬁgor 2202 can be provided for coupling
ground to the heat sink 2104 The heat sink 2104 is
confmgaeﬂj Additionaldy, pome gpibedimesnis el thspowergenielgssembly

pr5 ol AP ol ARy ok B Foh ks BTl B

indt4Qtions. SadheinipecledPrandarity whdlsdalability wall peatidsuseks Ritlh4.

As such, the base hou5|ng 2102 includes a power switch
regugpd £gsts Sy POPiRRPIITORBPPICREORS- i n Fig. 22, the power

SWi t tS tHefe

oI UB02BBY hch3naARL pdty SUOLERAN AL HEAHES ot
the haicles e, Canlt Pthe", andi "moWere sxtencled semesn thaOthersfare hee @3Rore

1402 are orjented, ninety degr romthat qf base
offt g0 8 s, CATGIG . drabaiogband the maces Rfded o
be%%&%sﬂv@ﬁﬁ ﬁ%ﬁl %mhwcaﬁwetaaaiueﬁatlte[éﬂhen&se&ﬁmﬁéﬁth%@Q&d

coup e to the SSR 1404 and to the base housing
el@téts.and t hat include spring or flexible connectors

2024 for electrically coupling to the electrica

connections 1824 of the control unit 1800. [00118]

However, the power contr ol Qlermi nations differ in the

power control assenbly 2100 since a second power

smntch caV|ty 2210 Is configured to recelve a second

- e NN A PN — o




or can be integrated into bus bars 2222 and 2224 as

shown. [001 19] A contactor control |lead 2228 is
wonraesiodexd2t o i ncl ude a contactor coupling fixtBCE&/UR2B6/032150

for coupling to a control term nal 2232 for operating
theigontactor 2212. A flexible control unit coupler

2234002071 Byvigw 0@ dhsrabguie-atwilhbe 58 that seieml aiyantages pee
a8 T b e Rl APl b e
in tHeeabons exdmpiary@bnith&uomztrrdahemodmmgoﬁ d6@arihhg from théiscope

control cavity he base housi 02.. A power
of Fl??rlﬁl"?%onc’é\'ﬁe‘iﬂt@? thefaﬂ pattercogtaing 6’63& %pﬁ%d%mvon or
Sh%@ég%H%EE% canyb q%%ﬁf%%arede%gr co%g?fﬁg&? e secéﬁtula
lanngshmeaV|ty 2210 including the contactor 2212

55 T0HE0BY it hmer o brisgPiant i e Stk Candiboibiters
deS@MRA héRPark Abt fMRVdodstRgbdRls %E@&Edrﬂ? rd@irtf}ahki gé‘ztfoﬁ%é in

term nals 2220. Further, the contactor cover 2234 can
thé pagticrder qdelad;sausseéroy llﬂlaﬁrat@dr wnle@3cherwise ingtede dt is elsaltd bw

cc SS .t taps 2226 W renp
A6 e ¢t = et 5b i hnts R 5ese i r et horl SR e itola
ana@ﬁnrb@kmﬂﬁismm&ope?o?%in&eﬂmﬂ gured to provide a fully
i ntegrated power control over both a SSR 1402 and a
contactor 2212, which can be connected in series.
Addi tionally, t he power control unit 1800 can include
control nodules 1810 for controlling the SSR 1402 vi a
control termnals 2008 and a limt or contactor
control nodul e 1810 for controlling the contactor 2212
via the contactor control coupler 2234. In this
enbodi nent, the power control assenbly 2100 is fully
integrated within a platformhaving a opti nal
footprint for operating a SSR 1402 and contactor 2212,
whil e providing for the necessary heat dissipation.
However, within the power control assenbly 2100 no
manual W ring connections are required once the SSR
1404 is coupled to the heat sink 2104 and the base
housi ng 2102. [001 21] Simlarly to noted above, the
base housi ng 2102 and power switch cavity 2204 are
configured to receive a plurality of heights of SSR
1402. However, in this arrangenent, the base housing
2102 al so includes a base housing pivot portion 2240
to enabl e the base housing 2102 to pivot during
secondary coupling by a coupler 2242 at the contactor
end of the housing 2102, e.g., the end away fromthe
SSR 1402 and its coupling to the heat sink 2104.[001
22] In one enbodinment as illustrated in Fig. 22, the
current sensor 1824 can sense a current being provided
by the SSR 1402 to the output power termnals 2014
and/or 201 8. Alimt control nodule that receives a
sensed limt characteristic associated with the power
| oad 120 can al so control the contactor 2212 as a
function of the sensed current. This can provide an
additional safety feature to the power contro
assenbly 2100 since the SSR 1402 typically fails in a
cl osed or conducting state. The switch control nodul e
that provides the controls signals to the SSR 1402 can
determne that its control state is an open node and
determ ne that current continues to be provided by the
SSR 1402. As such, the switch control nodul e can
determ ne that the SSR 1402 has failed and provide an
alarmor error signal or nessage. The limt or
contactor control nodule can receive the SSR failure
signal or nessage, and opedx%he contactor to term nate
i nput power from being provided to the SSR 1402 or
fron1be|ng prOV|ded to the power Ioad 120. This

o, o ' 1 Y T I Y L Y T
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housi ng 1902 or 2102. The control housing 1802 and the
base housing 1902 or 2102 are configured for
woebwagshky coupling the inserted control unit P@8®82106/032150
the base such that inserting a control unit 1800
|ncludes conpressively coupling the control unit 1800
ChaMPe first control attachment fixture 2008A and the
second control attachnent fixture 2008B and conpl eti ng
an electrical connection between the control unit 1800
and Whaatlis ofaithékiscontrol term nals 1404 of the solid
state relay 1402. [001 24] Simlar processes and steps
of assenbly of the power control assenbly, according
L0 viari QYRef 1 [Hinﬁivif%‘g w%h‘apumg&%& gRigpoyer
control asse O and O are descri above and
pmmﬂﬂyqﬁpow&ﬁeﬁﬂmﬂasﬁ&ﬁxkn@limmmnhmga skilled in the

Fhe RO bR S e n SR tar Betaiel e o THa Shmptpe

oflapEhHBE 0f20} Hﬁerfté?ﬁ‘iwé BSweriéatral udlﬁast in part, to the
above escri Sy stem | nt egratl on and corrponent

pro @e@smmgmf:axmlimnﬁgwe@ &r moﬂémg@rﬁ@@unwemtl@n anipng a
ontrol .assenbl ncl u a.sensq exer

ARG ot e gl SR B R S e R R

nul td fveer SRMER EorhpeiehBadapted 5t Olipting B el iiealtio D

channel . In one arrangenent, a first nultiplexer is
coupling mechanisen g pasver wiviteh gompenshtisshentively nexdding Flestical
en%% 8'1&{89 eﬁd gvgﬂr %ﬁtc?lqﬂélﬁughg 3 r?%(@ &&%ﬁfﬁ?@rf&‘ég PSi18& M ing
poRdek fnoni @p@w& @pplyus p@bvéldoa:tbﬁqeerrfﬂca €orl provitlinggatdedst /peortioh, of

alimt conponent. Where two nultipl exers are
the rrepived é‘tPPéY\EO‘E@ﬁP s nasver ilopds ARk RY Vel iR fPmMmyRication

r |

il eSO L AR LS cbimod i RN saR i seh
cosrfploaeitiadapted tocthe teuing npehamismi fngmedranmat lelectrichleand

resul.ting input to.the A/D channel will produce an
CoOpRIRicioB SPURIBIEAR on. From thi's signaling, the linit

conty M QBROARA Lo BEnedP RIrtohtdsllihl Me dodgbr SwiteH ¢ b(ﬁﬂponent
[ 001 26] As discussed, the integrated nechani cal and
sal mar icomtiroltew nomponent h@lvmg a cmrgbm@mmmcﬁmn m@m for
and between c nponents d
coRBET R QUE I JORBYIaee For & e PEVE RS BBERIYY by
reduci ng user |nteract|on due in part to a reduction
in the nunber of connections or connection points, and

| nﬂprZ;VTh@sy[sh:gl ofedlainbi Wh@rynxjile phwer Woﬂprr@mponent is
d
cop R B0 BieetBia AR Ekbr SRANE baf P AE bt o' e

system di agnosti cs, configuration managenent, system
and conponent adn1n|strat|on advanced_functionalit
mecHanl katysten efran | whergicihe pe e HeEiigheompanerijsposition as
I
o SRR S bR o Lol el e Bl CRET Oy ver
sviiteh cbingbaent loestedt 1dasinsiel ofaaletlicytedicohtradadilityomdoient and
Wi t hi.n the nit or system These include, anong other
copppynisation Ikt a nodel i ng, system nodel i ng, and system
configuration managenent. [00127] In another
enbodi nent, connections or termnals for connection to
ext ef.nHhe gysteinceclaiuthasinstbe powst, candnol campanest ecangaglygde a

conngction nnecti on. provides far ngi ng, of
coR il et sy athe BBRRR fishradt & pompHondDRgeEh.
deARetivd (‘P'DID? fufichbiTRh 28ARER PIDTuStih; abfeposfnBNusetida
gangi ng of devi Ces such as sensors onto common
term nals or connection points reduces the overal
nunber of connection points and possi bl e points of
failure.[001 28] In another enbodi nent, a custom zed
or proprietary SSR confi@ﬂéﬁion or connection nethod
can be utilized and configured within one or nore
enbodi nents of the power control assenbly In
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i nclude one or nore devices such as a circuit or
processi ng systemthat requires device powering. In

weuals/eeEes, device powering for internal systeqau/us2005/032150

operations can be obtained parasitically fromthe

supply power received fromthe omer suppl can be
PrepeyEpRe ntﬁgr@hﬁmtxemmapwlpwen egrabying twa dletivativie conitol

CYZPESLEREE L P T LR B A PRl R BHER, 25 2 s

requi renents are often very low and require very |ow
currents. In another enbodi nent, the sanme | ow current

for DpEhatska ofclaig Lvithey comprisivgeriuss sanneneny fay progiding
a BtbIELA LAl £ SR RT baf AT or Bt BEmOREL Hihe pogyer

comaokurgf. t hese i nternal and external connections can
i nclude a sensor, nonitoring, or feedback nechanismto
provi de the power control assenbly or system a renote
MoNi ¢ OFhd\GsEASLERinP |, ARKGREAM g Allithid BorRtesIRF DM dd Yor
f eedback relative to connection |ntegr|ty pursuant  to
seasipg e denterller hiedt off 2 hekar chea tihpovess tsentck and thegolweatoad.
torque. One or nore connection characteristics can be
identified and one or nore operational operations such
as an phedydtenef daibd PrufBd cefipkilinkiafleast dne 1es Baseh
the connection characteristic. In another embodi ment,
selpteddrann thecgspppernsistio afaoetarimdprdiniti adeyiasiondings asd es
ﬁutilize %g eg .more of the characteristic to provide
%%h@%ﬁﬁ% s t r ol assenbly connecti on di agnostics
for trouble shooting, trouble isolation, configuration

managenent, and_ mai nt enance. [ 001 32] . One aqr nore
n‘pg nEht systeayel Spiar htfehen CO@PUélélﬁmftﬁ ¢ devyighassociated with the

r I
Pdvt%%%ﬁ R R R B e, el £ IR i ing ofan
ammpmemdcele&nnhau @ valvelpositibndrya piugeanduding apressmd ghuge, a
havi pg different conbinatjons of features, functions
SOMRI 3 PAFES ARG ERET, & YehHer g IHding 8\1?@“8%‘?1"&# a Inefer, 2
f RRERAAGH |
ol R R TR Elin R PP SR, o RER BRERARR ety
devivgt. ver si on of any ot her conponent. As such, each
versi on or nodel of each conponent can be utiIized in
t he power control assenbly and conbined in a flexible
mManner ThOsaeed sﬁ@laﬁﬁ‘ € wWhSRH 68781 H Sre RbnpoH&RE of the power
application for the power control assenbly.
cohttdl vnitingludgs a atmpment mamoryofor stesing ahlsesteme of aicharpeteristic,

| both backward and
« RGERERY PeRke: P TTh AP E R the

i nt er-conponent connect|V|ty and conponent
selfidentification. [001 33] In sone_enbodi nents, the

powel0. cBit systenbefsduinl § whereticibe mematy fresedsctpdiram thergrprR

0

csiifat & FRROM s ROV, A RF YD Sk LHRPPSBRZE Toifh pre
néWwotl) e imeanda9 dievieaita coniritdr néagigbletneddlivodiomplitgraliel, and a

control assenbl i ncl udes an i ntegrated thermal heat
storagp d¢'ase presaR) %F);e mmpieae FYPERAIORL of the power

control assenbly incl udes a heat transfer assenbl y,

t hat when assenbled with other conponents conducts

heat 11, oTlensystem oficlginhkathesimde. orlnmore kempmixods mith¢e powser

uni f can t|||ze t he power mntch Co ent as.a unit
cqria] v Fehidss  BrreeUbD e PEHC ERRBOHE AC eI Lde
dlﬁéhdsﬂ& ea%r@fi}%daﬁtﬁﬁéorﬁlgﬂkatféh configuration in

conj unction Wth a nounting of the power swtch

conponent. In another enbodi nent, one or nore

conponents of the unit can i ncl ude or be conpri sed of

a thermally directional naterlal that can act as a

unit or comnponent heat si nké4 such a material can

thermally operate simlar to a diode's electrica
operatlon by blocklng the transfer of heat |n one

. 1. . M L,
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connector of the power control assenbly or a conponent
thereof. [001 36] For exanple, in sone enbodi nents of

woOheosionexgr at ed power control assenbly, one or PADMUS2005/032150

housi ngs provide for the nechanical and electrica
connectivity of the various conponents. Such housi ngs
can 1Be Thomystens eficleim 4 whsireja @ne pr mateiomnengets of thel POXGE h

coﬁ? I%P%E%ééﬁdes Q%)e{;@e\émﬁé tsﬁ e&ggeorﬁqe t‘roﬂgélg%%l%yﬁ m) ogkﬁ operating

prc&eesst s’éltc(eﬁffmmn ttesgreulp &SHiSisting oDatipgh@stiys, atthﬂlbl‘d)ﬂfobﬁhg
and the [imt corrge{%ents and i nclude air duct geometr

meghnds afudt gegctie ilsphationy a Fqof GAUSHy Aeselings atlingib @ threshold
h
o IHLBRS e R RSRACh Sl SR PEOULAR: AN RUdG! 1

vegficdtion, mmablﬂiw, tan huesyndigerntion, Tﬂneirdutecﬁlk‘&)aihgmltm@t,mat es

frominle ocated vertj cal I beI ow I ch
ﬁnseerm@é%feae% eI oR heorerianedeling; %%lf %derrlﬁrsrrﬁé?n and a self-
ﬂ%ﬁﬁ%ned vertically through the power contro
ly via air flowrib geometry formed within the
plastic part geonetry. The orientation of the ribbing

and es ndr lnlet and .out | et ve

o o 15s ThE R B e iR oG ERtop TS Bstpbtrom
thegé@ %nsi’sﬁh? GFhﬁﬂdei@é’cp dpfiéal) l dihdt\ﬁﬁel@ﬁd ebmati@dcatibh ekl ¥

(vertically) above t he power switch heat producing

area. The natural convection is enhanced by the

Cpodd gt sAITEF CpER 1 e PR A et PRIRIS a9 By fom

thd HeuP URIstinwiof e twatpwsl™ Dalla@Bergi¢eiidiiche opasiirgpropesl, a
area (the rib area) I\tk_:t)]ré}}he outlet vent points. The

Seppkrgxa tenaorbe jarkavics Busea ENISa bRV o Canifal Afea

d t
NI €M HhablIE U DICORSI K IBERRR X1 R
bue (lmblﬁ@,r‘dn [EREL] ElS huspa Bk(é'%ug@m@htespmsfe&bnmuhcamgn has

npared to cony tional asse lies e
inGlBa FRERTIS 16 Fbne? DSRPEE h LGP i st L AN an
FISOMRGLR] o BROME A2t rsw%atae@bmnt egral line

vol tage én or current sensing nodul e and

functionality. In another enbodi nent, the power swtch

conpQnent can |nc ude an integrated limt s

rmdl}% UGN ST SN T
ris@pt act or conponent provides for selectively

ovrgrng power fronraj&;mer supply to a power | oad.
The acystematontrobempment ink génerdimg|a switchieoauolsisnalil d

al so .provi eaIirri wi tchi.ng func S .
of ° & 1BPR ettt Bampfbeat RO et e p s N iRt o

an8 3Bndr@lUdBma coRAPIfi@iall ke ARIBEONEY the BEdst® inf opesdtinge a
vol tage or current sensor. As just one exanple, the

Chhlian’ﬁetlstlmdul e can utilize a current nonitor including a
current I
i cat%lo rheq’%;?g?ﬁg&l“ ﬁi%r p?&&ldl?l Qibﬁgnmnﬁ%ﬁm%ﬁ%%ﬁ%%ﬁ two

of! Itlﬁwplﬁiahyy of[fofer BSﬂU&Qyﬁezﬁn‘feﬁ@bﬁﬁm snidncl ude o n e or
nore sensor interfaces for connugrcatrng m1
ext eriparer senE pngdpalpdigs 8RB Of AP WAL ¢pimponents and a
unftIROELALS g%r.g%ﬁl%erﬁ&ﬁaﬁiﬁﬁrfoﬁﬁ%ﬁaﬁﬁzﬁl AU Mot QR LALIIRG of ik
anot er e € sensor can be I ntegrated,
colgaatnts of thapbwert mm)rol heit, ghaepowereoniral unitsiseluting: | n
some cases, the can provide.or the power
c onCHECS SR (TS (B ETHITR QPR DD O S8
a pdes 'iéaﬂqm%&"ac‘!! fol phﬂ)@dlﬁ Vi [ea®iQd ‘[ISdrﬁbn 86 gt dived ShippHGIbwRr
case, the power contro assenbl y can adj ust or
tomqwmmfk@dre one or nore operating paraneters, a
profile, or a configuration as a function of the
sensor type. As just one exanple, the power control
assenbly can deternine the QSype of sensor and optim ze

a function or interface to one or nore tenperature
scal es or ranges. |n order to optrnrze the perfornance
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conmponent thereby providing for the dissem nation of

conponent data throughout the conponents of the power
woanieroaddtassenbl y. As such, each conponent det ecraSamd/032150

identifies every other conponent within the power

control assenbly. Such information can be stored in a

menGrBPVET switelhcorapansaEvr selaciivehnprowidingsetuical saeres tya load

r.of. q I .

ool fo AE a0} bAMloR ioR B iR PRIEE SO Mrechgpiom. the
poserpwitentonisinant iaclndingarpoiwed switelh eommunisytidreimepfaoé i | es
can also be stored . fo cqggﬁrison,_for reference, for

coggwed fQspmigpnigae yithdhg GPRMmupisedon fink. and o e
enbagdi . m
i S L A R A S
powrt egitel ennfanest respvakive yo thadimil torgtol sigeal. i n Fi gs 23
and 24, a power control assenbly 2300 having a CPU
2302 is operably connected to input/output nodul es

23044 Geayiibg JTRRMBABI Whdr¥in IR 83t roledipdnedt Bicludes a

associated™with a plurality of conponents conpri sing
mé¢rherydongoriapa thashcterssiendingn @80 parametenrprobleponwemiigpratipn.
the power control assenbly, each of the connectivity
gates 2306 in the conponents are open. Upon power-up,
t he OVige sy&iBinfdBlcla?303 Whdad sashsitRoNPposad e @niguicden a
comuni cation bus 507 to each of the [/O nodul es 2304.
commeorsassmbly yityihe paweheviicl ompongifde” nessage. The
first physically connected 1/0O nodul e 2304A receives
the nmessage and extracts its node address fromthe
Ie's S|y €Thel spste@se s, | Whéseibe Lgit 330deciop peweritSthe
associ ated gate 2306A t hereby connecting_.a second
CORPADFES D58 BOTET ¢HIEEOk BRHIF PR S arastASa ) FOghthe SBDR K govver
I . The:l { O nodul e 2304A sends an
(H&?%éﬁ%f?ﬁggﬁﬁ%éggggk'in response to the next node
nmessage to the control 2302. The 1/0 nodul es 2304A can
then cl gse itself fraomfuture hroadc s. Each of. the
operati §Y?t§mrqécﬁéaé‘?]£ Wharep ad?qﬁlragﬁ’t%zﬁez%eré%tre]l osed
co s B G P RS ] Contool
operatingchadctenstiche conmuni cati on bus 507. [00142] A
power control assenbly or conponents havi ng conponent
data for each of the conponents within the power
contF Pl TIRSSSERI of chdR BOFRSSntthepsiddraoniiel dREANE1 ne an
operational or diagnostic opera?;on in response. This
cheraateris¢srde sgleated Gdmghe ewonb sonsistingjof aaesisignce, a current, a

nstructions, i,nitiati [ sti A nif1afi .
v AL B R AR L4 B
pRRINSH EdpBeitandt,ah iR anbE,acklucRBice, @phbsBph tipfing,id fesjuedy, a
preferred configuration or setup. [00143] The

timeyaayeds, 8 gtaptswe il BMepitigs sanaler: aaakasmg 7 figte, 8 magagtic

in%'gﬁgpggn&§%§%ﬂ&£9££nvent|on_can generate an
I'np out pu onfrguration |ist during power contro
assenbly initialization. An input/output header can be

generated and I/ O data optajned far i rst conponent

in t4bl Eensyaise dslam léewgﬂam@dﬁb@ﬁsfr&aftflm% ool g.
C e o o PR iR S B Shefocicetion messnge over
thelabmmualrheor?BAR2 i ncl udes a data address for each

conmponent on the comruni cati on bus 507. Additiona

data itens can include an identification of the nunber

of aBs oAl SEMUTEA®S] ) Athes comipiidise anfhtldoRiposientt he

i nput attributes, and the output attributes, by way of
diegrmsiitsemodide. each out put 2504A-N and each

i nput 2506A-N, an attribute can include a type, a |ist

of supported types, data, and data units for each

i nput. These can be associ a8®d with an initial or

default value or be associated with a particul ar user

application. [001 44] In this manner, upon receipt of

o, o o,
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conmponent within the power control assenbly, each

conponent and the power control assenbly or power
woamieroad3igyst em (havi ng rmul ti pl e power control PCT/US2005/032150

assenblies) as a whole can self-configure as a

function of the avail abl e conponent data. Such

sel fconfiguration can be initiated at initial system

set up, 'Hfé%?fstjeﬂls&f% hdidlt I'SOﬁu'&lfer ﬁf‘flsqlll APIN -c%hlponent

replacenen onent’, "upon occurrence o event
d1&mhtlc38n®dulefdrmlnagn0§mg e opdratingy eveat af thel pmtveIOd’a)nﬁf)l system.

receiving a re-configuration input froma user or a

renote system For exanple, a second component can be

replxac ORRAR

havi %g 61213 £ t?%ﬁcgﬁm}gnlgf | ona{sl t yﬁflsﬁgs?g 4 g};ﬂm Mﬁ%ﬁbs‘m module
1n¢1n¢mg tisystenfdisgnostiepran ermese ectalcivond thognoop eamS;stmg efa

ot her co nts w t wer control assenbly can
A O R AR ER i R e L A P
opk@ioR oM SRPBARIG! dhﬁl'a@t%nﬁnﬂ aRSvéht, L5t 61lhréad ﬁlogé’ 2B Alstate.

capabllltles wWithin their own conponents T ]

Addltlonally, as each conponent MAthIn t he pomer
n assenbl knomﬂed I Nt er connect
comgonene ey PRt BB dme bR e S usiah BRI S
1nc£lﬁdhﬁg %thghobﬂiUJﬁﬁcﬁdH RIedTRGh G SONPonRRtiSg SPgalghdthm, a
it can determne, estimate, or jnfer the status or
progremy i riigicial inteliigence magald, amadelng modale, ¢ BWpPINE graphical
an‘c’l‘fg% Q%c% at&OQ&JEP _sh?)e[%i[:y as a whol e, w thout
yrecel ng an i ha’cation or nmessage. By
ut|I|Z|ng t he conponent data, one or nore conponents
can produce hlgh | evel gnosti ¢, anal ysi s,
par tTé}es%ysfﬁwOo fchramaloy gmhg{ PUBPHIRS %@gﬁ%m dipgaestig mesule
B e S R e R TR
neentrgdamenpiriodl datd, B-nueeagalidatap a fuzzy pbgis coalit, pmeuﬂahﬁiz;zy

ERA AL AR PR A SR i
médifle fa%&délﬁi@%lldcﬁﬂ/e alY 2 WaMstRhl fvedml. e, a physi cal

proXimty swtch ¢can be a magnetic switch. For
exanple, a first conponent can include a magnetically

oper WItCh SItIO to recogni ze

P e sihe e bRl st SR o s PR Fbmitring
syétbﬁﬁhoﬁ&ﬂm‘g%%du@@ﬁp Q60 Biafedavith 6:R0H HAE obBradin® BVeRks

control assenbly, a circuit in the first conponent is

sebgﬁﬁlf@ﬁl?dlam@um@WSptlwpﬁa ehpnge pf @stptee& Flangg of agasdatd on
BRSO Shel AP S RSBERRS CAIBEIT

opEfa@@lg Rhara@BAstit, a WRlue of & HEld RSarhétet di@eddifigh threhulde ag alarm,
be enabl ed or disabl ed. [001 49] As one exanpl e of

anqlrh and agale @it snfield aperpiing cl@mqr@rlp sxcegflingiarhiepfeold.
power control assenbly can have set a limt responsive
to a particular heater type being controlled. In
res pISnSBxe styl;iﬁnmfrclaiml lI5ewhentin bhepd e smmh bomponanql
assernb ng hi gh setp0|nt [imt her
CO%%?%IOBfl neGeHYBISER GoBHP! SR RSB B Srdls
1mE au@jgggmgzlbetmeen a setpoint and a limt setting
as to nimze or elimnate an overshoot that
mould produce or result in a limting action. [001 50]
In yet nother t, .when the power contro].
o 2o e S St S s et e SR ASLr PRI ipgiuges o
us@xﬁnfb@ﬁc@ﬂorﬁtgh%d foPlrdeSIVRNERer fipt.ut i | i ze the stored
data to one or nore conponents having the stored
conmponent data for reconfiguration. In such a case,
one or nore conponents can access one or nore default
or prior configurations, information or profiles, to
provi de a recovery of the dﬁhponent by repl acing the
current configuration, information or profile with a
default or preV|ous proflle or conflguratlon [001 51]
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assenbly or conponents thereof, the systemcan utilize
the signals fromthe Type K sensor over the ful
wopereaR9ly range, but utilize the signals fronPCnasIop®32150
E sensor over a controlled range to provide inproved
tenperature identification and resolutjon. [001 53] As
an eXarlesystamapiislaams}? whaseinihe wsenhpapincludas a displag selected

t her nocoupl e. { i 0 ol te ratur
trgp R 0 PorGisGBR P LB 1T Skl DEDS P LGS, and
do% Wiatréd) ah@ aR BRIk &Yse BB MEhs SAOSET frbmAke ERubPhMtEg of a

system nmeasurenent at critical control points or
key ambston, FhionestEiesy pdouchiscigerand pdar cqsls; By way of geamples.

operation or control by the power control assenbly,

the systemcan utilize a pressure or flow sensor

r at Isgr TheagsteineofickiipelSahrein sienlnit.cofnOderdt ddclides a limit

anot her exaqgie, t he power cqntrgl assemhly can ..
chargeteristie selqstost B the SoUB eoRsEEs ghty AWRERA! linyih @grogess limit,
a ysePisHdel ‘?igmﬁ o ?&ie@b'i‘%ir%ﬁ NRAF, oh¥ BEnlof &NRERE Cars B8R ciated

type can be controlled using a control nethod, by way
witl a eafetypir ecgudatpryapguiténmend br gfetidicatioron net hod or
algorithm so as to nmanage, reduce, mtigate or snooth
over sensor and sw tch disturbances. For exanple, the
sWi tph ey st AR PRRESEL thd RELGE58QEctél HBmMAO gfdupm
sensor B would be ranped or variably controlled
consistongydf ar tampetire 6ensor, tagrdsedre senson it flaw senset, @isiress sensor, a

incremental apounts. [0 55] 1 n yet another
meiinTEnt PoSh b oS b Lol e Fi SRl i Hel offct
sehRA] 4 RbgticiNdeRENRAN:, 4 SAREHRE WHNE aShBsal pitheiy bénTbi.
conmponent is configured to nonitor a second
i ndependent tenperature sensor. The limt conponent
co r te r .e ] At .| '
" ompS il GUREL IR LR TR Ol Ll SRRl ALl o
sefliihg gr@nsatife cfahepoiverdoad whatainythérosmtrol iafit 8 a thermal limit.
predeterm ned anmount, the Limt conponent initiates an
action such as a corrective or notification action.
Thi s34 nﬁféd%x%%offbﬁﬁ | P Shdein R HANRIREAITE ts@x%‘c# Rfselected from
insuring the thermal systemremains 1n a safe
thé erome rcahsistmgoafradtheinarcouplOGreSiSfandatempeotahee detebiod (RED), 2
.a,conpopent within the power control assenbl.y.can
i P GHBICQ ANPGRS BLeSTRPEG (T BHTAp SUROT G4 INEigY sensor, o
th&APePens a¢ARsik@ye one or nore wiring connections that
are w'red during installation by a user. However, sone
W ring connections can require a particular wring

d | arit y h .th t
{estoor T heEEm HENY LM RRRGES Tt s Ao HERP DS glp
co%%@th’iﬁoﬂ’@ﬁl%ss%e,tahﬁmﬁﬂﬂ,@ﬁd helw. nations are incorrect.

e conponent or system can provide an indication to
the user such as a light or nessage. In other

"t ont ol e TR PRt b aSArS Faglcfmplfi confpured

foRSouphing Weithe v sty f@lpréedias a8 eldorical srowictietito one or more
connections w thout user involvenent. As one exanpl e,
compoapris of therpomey eoel apitzed | eads. Waen the sensor
| eads are connected on a connection term nal of the
power control assenbly or conponent, the conponent can
sens3. Theesysieaosf daitn Jovhsreinythafide swmpomndne idchslds at least one
aut omati cal | .0 correct the m.s-wiring and to provide
off S%@H?gﬁﬁgﬁeLB%P%&?SW““%?WSW#aﬁgbL'igvolveneng. [ 001
57] As di scussed, each conponent of the power assenbly
or power control system can include a processor,
menory, and/or communication interface. In sone
enbodi nents, one conponent can not only nonitor or
identify an occurrence within its own operation, but
al so have know edge of pres&ht and past occurrence of
one or nore other conponents conprising the power
control assenbly. These can include occurrences of

. . s s o ..
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network, an enpirical data, a nunerical data, a fuzzy
logic circuit, a neural fuzzy circuit, a polynom al
wabkgwroeetien a residual |ife algorithm an arti PCTiUa2005/032150
intelligence nodul e, a nodeling nodule, and a
statistical functjon. [001 60] In another enbodi nent,,
t he 38ovde sydem obclagm d 8 mhepein theravss fepirol vamit farthgr|cappyises
' o | ' : [ troubl e
 IGEE KRR (6] iing h Sp Bt ML BT PR 10 1 o,
a root cause, a setting, alimt, a threshold, a

calihration, a fajlur redi ¢cti on, a mai_ntenance .
pr o@gd ﬁﬁ‘@ systery of %Pi 13 ﬁ’?hegel{} 15 Roves CpgFP! ugit further comprises
aﬂd&%?ﬁéggﬁ&h&ﬁcgﬂggﬁ&g:configuration, an architecture

alignment, a fingerprint, an identification, a
theoretical nodeling, a self-admnistration, and a

el HBREEeGT o claticr BT e BReSG ARy B Rens Bgenses
at [e§t one BF b 9bltARS § BrdntCA1Y 4 pHeksisigzi@ne or nore

t enper at ure neasurenents f'or neasuring the heat
transfer fromthe power switch to the associ ated heat

si nk, et er-aj_ur f, a.w.red pnection. or th
*emids R PRIOR SR TRt A0 b agiRy idfes o
sweidh aevite fllectdd oA srodp Rbfisddting ©F @ ¥bhivictof, a08Ry 04 sdTidl Rate
conponents thereof can reconfigure an interface,
depige g @rswish, prgtasy swichh andapypanitchasi s to pl ace
nodul es, conponents or power control assenblies in a
test or diagnostic arrangenent. For instance, one or
nor e2¢ difip et chimies wheaeia thd systear inelsidéa plaedliny of power
troubl e through a process of elimnation. one
coplealipite, carh OR BRSO IERIHESATS VAL —ISY SfoB e8BP kRompongnt and
be{\}v’eceﬁ’eaap(‘f‘tﬁérboc\)% ﬁfé%oglrhﬁﬂi&atﬁﬂlfnﬁh: and protection
device can be placed 1n series with the source voltage
and the interconnection points between each of the
conmpgnents tested to identify which conponent fai.led
[ 00736 31he YRS A St TBFCT PRI LSRR BpLcH L e RIS e
' ' 1%yfém Rlgdwer
B e R e e A e
congel maragemthtyor adthimismysloatsgbtymassenbl ed and that al |
requi red term nati ons and connections have been nade
and are suitable for operation. The indication can be
an el4eciheisgfbmSf @M, 1 52 fFRSS edprisindALforfugidstidi i@terface
indication, a light, or a flag. [001 64] In sone
foremyoimisating wWithan peiamal sxstent sslecisizonmthe Srarp corsiting of a

initial ;and_ongoi AR | Qn,
g oot R 08 e ARl SRR MR 5R0, 8
asEBi’Mﬂﬁ kyiend, dy@otdssiglasmnin ofedfibnafdonfbl oistepgrpasent s
of the power control assenbly and/or its conponents
mapagenerSHE R MaHEChAsGR Y Stoh tcBidingsa pigdiclive gigintenance
0 ' initl-at i adg (N ify
sy S8 AR ekt SRR gHE e oPAfBn BeAPR AR Y o
activation of application power or providing of power
to a power | oad.. For l.e,. when a power., contrql
ROy Tt 2P B e R
eﬁ&h%l}é@ﬁﬁﬂdnﬁ%ﬁ@ﬁ AREFadeTHLENMRhuABATRWAD S 8f8mal communicating
configurations and al so verifies proper connection and
systear act eri zati on alignnment with the other conponents
such that the conbination of conponents provides the
required system |l evel profile and characterization.
Eac hyeC ormRapesin oflcEmPBWeker6ia thd dterasisdmthiniclontil@rface is
power contiol systemcan also verify that each and
compatihlesptnefelddws. i ncl udi ng the power supply and power
| oad connections, are secure and wthin predefined
specifications. After these verifications are
conplete, the limt nodul e &hd/ or the power switch are
aut hori zed or enabled to initiate a powering node for
provi ding supply power to a power |oad served by the
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[001 67] As an exanple of one enbodi nent, the power
control assenbly can verify that all power connections

wanecdegiize t o ensure proper connection. The cearmskoos/032150

can conpare the recent reading with a previous reading
and identify a degradation of the connection as m ght
be indicated by an increase in the tenperature, an
i ncpease.i : :
connacing oo YRlh 9 Sufdd ARl Bte AREBRE: aGhaniem |
indtdesi n of a power supply line or power |oad |ine. Wen
a problemis identified, the system can di agnpse,the
a Thshak ?1&0%%%Pnlaé§&1b§3éfﬂr®r‘éV1%Pg&rphffﬁ_cﬁrdé‘inﬂ@PSPGSH_%PE‘P
colilirg 1/ dP B S AL FRBCRnR AN OF routine or
an provide“an alarm 1ndication, or nessage to
prevent a failure that causes an out of service

condition. [001 .6 I one _enbodi.ments, the power .

Con ol kB0 CEhm 0TS SR R oo Ian oteraly s
cohfiSrBP 5 pr&aiing @l coRSRRAB Icwmb&sﬁbwfegﬁu@%@%sﬁumy%&

power control Tunctions and functionality. one
compangiteof the power compmat vwi. assenbly of the power contro

system can provide a new limting function not

previ ously provided by tenperature-only power limting

devijoe sThe Bystb \0E cRgth A8 viiigeih He@EHagidal@mpiressdh dshgnbly
ower control conponents within the power contro

. P ¢ . JOW ¢

includes mghigadgsrlgaice @ d erspring he Birsadgd devpainekdingta gheulsier to

. opgrat | ev, ' L5, | re can be

BRI GTRS PricoBlRs Bl b ek SR P e
limt nodul e can be based at |east in part on one or
nore of these paower control, operating chayacterjstics

and/>8r ThissyEenng clie svharep thegglesmied ¢uRpRe Heghanism
inGEASAhASHR iR el MnbRR Vefiig, Mdul @ can be any

sensor configured~to sense a tenperature, including a

t hermocoupl e, a resistance tenperature detector (RTD),

a di od a sem conductor, sensor., a resonapce .

t enpar RS ER A BRI 47 Wherria Rarnls St coR g merhavivg
pro8estat 1ERN eI HHiter-ERPGontRl astbiGatRAVE iRE@AESRboRHS Aidinent.

can also I nclude sensors to nmeasure other

characteristics or to identify the occurrence of an

event,, .i.ncludin .pressure sensor, a flow sensqr, a
ot r ogs W RIS ik 3R BE g oo 8 Bl pofyer
co¥Rb AHEINSRASH confpdnht BEhoSEBE tbrin@at 184t ofé bRL tharacteristic,
sensor, a magnetic intensity sensor, a gas sensor, and
a dagriesti¢ paramgicopartofilesakaeontigomtion1] The power contr ol
operating characteristic can include a resistance, a
current, a voltage, a Hall effect voltage, an energy,
a nes3s, The sPSée@rofichimUdi wigeréin oak € tbrCedmpmerts of the power:
capaci tance, an inductance,_ a_reluctance, a phase, a
coptrpd ynit ingludesaproprsying 8y stPmdor deteRgHRINg 3 CRRAEIGEStG 2
gJal lure, 0S4t .alert, an alarm a state, a
dl%—@é’%tg‘{’ %@r?f}}?’eﬁﬁlgiaté}?ﬁggﬂtag?ﬂand a paraneter. [001 72]
The power control assenbly or system operating event

can include a change of a state, a change of a de, a
charide GF SSERQLGEIR Hirin @ne Br BRI GEnRRReRs pf iepower
co@ﬁBﬁﬁﬁf REludés £HRBYRIn fsy&t&f% fgf ﬁrﬁ)rﬁﬁl’?‘g‘ #1 dy8@m or unit operating

aracteristic, a value o el d paraneter exceeding
praceshsaedted ftpmahe gloap wpnsisiinglof atdiaganstics, a/adubde sfootihg
field rating characteristic exceedi a threshol d
oty AR At oA SO BRI SRR € AR AR P SRold
a QlliSrap84, PailuReorBA¥EIn, GRdiACharRs PRI e, 4 Ridatis,ta
function can receive an operating characterjstic or
vegifigation e dlaceabilip dnrediteaenitgyratiognimarchiggctirg alignyeentimt
is external to the power control assenbly but that can
be associated with the user_application of the power
control assenbly. The commuffl cation can be received,
either directly or indirectly froman actuator, an
accel eroneter, a valve positioner, a gauge including a

o o o o o o .
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to the supply power through inter-nodul e connectivity

and communi cation. Wien an operating characteristic or
woperear9ly event indicates a limt occurrence, PETAIS2)05/032150

or status, the limt on providing power to the power

| oad, remai ns . di sengaged, .t hereby preventing operation
fingerpsinds anddpyifiratian. a theqraficab mpdelng aé¢lf=ﬁﬁ@11%yt§qt@m and a self-
tugag&ﬁgys the power control assenbly and only

I Sengages the limt function when a no limt
situation is present. This can be when all power

contr ol __assenbl qQnponent s, and power control system

uni t¥-0 hea‘é’%ﬁ?b%/ﬁ f_i%lfnafgévvﬂﬁsﬁn&ﬁ?a WP vites dpgruloncipdese splid
stRE 848} ﬁfoﬁhl@%vin‘g'ﬁ"%b&&r}ll_?uﬁk’a&drﬂgufa‘ﬁoﬁ.l eared. [001 76]

The power control assenbly can as sense data and

provi de feedback for conparison of actual to expected

val ugs....I n _such cas he. agssenbl y. o cant r.ol
compoh ey R EEpe U BR b G BS St il f Monstidh selpged
fréh ehdiblip COmeRing a iRk R aPProtR 6L REINR! B dRAt LRI BirD fbss
action as a function of the determ ned difference.
dewstiencan i ncl ude the deternination that a material
buildup is occurring on the limt sensor or the
control sensor which can inpair the ability of the
Sens3y. . A [pdtér dofitrol BysS@itcRINQM PRIy oRcERBPOREM OF
operation_of a conmponent or systemcan also utilize
coppeneprraienntiol Bsies eRMRIIRE i nf or mati on for
I mpr.QVd o} - or [ . I k
1 ) SRl p B A3 fof leo AR, cfecyiial Bnd,
cobhiinicdtiohwoaplimnofd plitaditycefidongoherts 6 thegsowaer Bbidrol shstem;
controller c onent can suspend the integral w ndup
cond BREEp Q?Efo@ﬁ@rfngépawpewtmm the T'imting
acti J. t L r :
e e D ik P inB 4™
regpomtive ko aseeiviell pelt-ddeniifipatimerf anotbpermetdfdie plutahicgnof
anot her conponent, thereby inproving the overal
CORONEM S ance or operations of the entire power control
assenbly. [00178] These operations can include | ocking
out or preventing an operation of or by one conponent
or sifh-Brgysieanef Qbainrﬂpdwhe_rsinawoa)r imane of twe phiraligy of
occurrenc a _status,. an al ar an eration, a
coRRpEEAS Meljeg e agmory felordig® st SopripBiaiagandpySeany or
coRfighmati6n, shltl MREcPRLatioh being §sobfated, witie fie® BbiPbhet and the
can | ock out adefrost node or operation during a
sepent qopifiguistipn heive apwiciatrd; with & eccend @pmpericnan oper at i ng
procedure. [001 79] In yet other enbodi nents, a user
application can require that the power contro
ass esth | Theyseholsl dies7 Wwhersinl detald dompohesseivestasdcond

power | oads. In such a case, a plurality of power
cogyoneR| copligwinhen Bemepirsheompangplgadespanss tgdpsizllation of te
e r j | ati onships with the
Se%ﬁfr% Nk 0& e%@“g%‘ﬂ%&%&?@@&%@%%‘ﬁm control assenbly
can be configured to ensure that each and every power
contyol_ |l oad operates_jn a predetern ned nper, The
poneil. CBiR oiembgtTaim hvarepdhe it cmwﬂﬁwﬁﬁwgﬁw&
thf cB&ﬂ?Irat?d?ﬂ 5418 khiAPSMBlaBSn benFAYittve P §t IBWBH of a prior
control |oads to ensure that user application
com@iguiatieneapredeiemminet configormtien)ands dsfmlteoafighmetiof. an
enbodi nent, a plurality of power control assenblies of
a power control system can be configured to provide
powed]. t R paweLEdRD] st RiBn®4 pheditl 68 cahpsRAtsSthie Roftrol
user thermal application. e user application can
syslegpueomepristiz: t he heating of the application be
consi stent and even whereby no hot spots are present.
However, each heating el enent can have a different
heat transfer property due T the age of the heating
el ement or the nmounting arrangenent. However, a sensor
associ ated with each power control assenbly can

- . g, o, . o e
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reliability of the system For exanple, in one

enbodi nent of a power control assenbly within a power
woamieroaddigyst em the unit can include a limt BENASL005/032150

and a control sensor. The system can determ ne during

operation that the control sensgr has failed or is not

f uncfifisHicABrYropmongnt haxing ggiuraltyrtisseticeapopentiversions;

syst j Fa 400 Qr ﬁ&' rql senso Lo

out pot-2hd HhEABABEhoR ol B TR IR coRBORR versions
ambnt r ol sensor. As anot her exanple, the power sensor

can be utilized.as a contro Lqﬁgg duri ng manual power

when? FYRECTR GeFaHon & SingEengus fgﬁ%qlila’élﬁ%lieﬁ*ém]s?nd
cSBuRRNE N GRIRE theARSCERNnOHt ad W decid &g@p&f&ﬁmmerem

t hereof can cContinue to operate and provi power
eashrofsail firstreoniponsittivieysiansdringtoperahle with exchi feadssentdi al

el enent_wi.t hin,the r.control 1o has fail.ed. The,
cGySTe velio Sobn FoubEh st S item RibereGin cangling msphagism.
nmessage i ndicating the failure and the failure node
operation. [001 83] In another enbodi nent, power

cont $3| Thesystan 9f daimn b hehergin the firsi camippyent fang wesecond
ie In.sone embodi ments, the plurality
c%ﬁ&%%ﬁg?égiﬁg%%legégn $g%¥@£ﬁ“ﬂg ®a conmon contr ol
nmodul e, e.g., one power control nodul e providing
control functions to each of the plurality of power

cont pdI Thasssistem pedaim Al whersincthe Ssst componetingenerpione pelf-
. g Vi r.| hbity.an
B A8 S PR TRt e NS RSO R L o e
the power control system This can include unit to
unit _co ni cati ons, and conmmuni cati on nmanagement
pr of szﬁ e@gﬁ%ﬁ% Pfo‘“g%‘m %M’?lﬁlie}ndﬁe §¢rand RempeRGHt H&éuc%ﬁ aone
ctiglRiSn R Rhbdient id 9ul %doﬁ@ %omﬁ&?ﬁ[ng alifddmld &3
and/ or paraneters. This can also iInclude an
cayfighiatiah nonlepesponsige oy tha recsed firsfself-édentilfieaticomnmesshgeer
can al so enable unit to unit configuration managenent
and system configuration managenent. [001 84] In sone
enbogh e SystehSf Rhivd 83 Ivh¥reR tho SRR CORPERInt ARBRIADL kR%em
can have a 'conmon user interface, e.g., one user

profileanidaomparesvihelfeseived Grst felhidentifichtivn entissage t6 thre system
centrol,ling.,each of th | ural j.ty. of powe ontrol .
prg RIS, 1 o CBipoent i Hariia s Btig in TrSHASC ‘o, 1h8 ComPHR:

of the plurality of power control assenblies can be

associated with a different and/or related portion of
a used- Hipivistesm plotainpgbvhersindhe {irst gomponent pad thefsegnmder

r %ﬁﬂp [ . ' ith a plurality

C@#Wﬁﬁﬁéaggp |é%%§§n§%g§%§%8§?8%ﬁ?éﬁg%g%gbe associ at ed

user applications. [001 86] By way of exanple, a first
power_contr ol assenblébprovjdes power control to a

firse7 Zbesystemselcddaian dbwbsrendhe pystem yyegraiion ¢nruplinges
C : r

O e A 0 o R L SR e second
congpoaentOne or nore of the zones can be associ ated or

have a relationship within the user application. [001

87] A user application profile or configuration is

defiaqu&@“kp&hﬂgﬁSﬁﬁgng&nﬁgﬁg%pomer control assenbly

profiles and confi gurations. e user application

pr of & tantapidr perer awislke for aplpttivelt promidmgpovwe frdnoapower supply
1oQne or more of the power control assenbly profiles can

@é’@gﬁkggurable during operation as determned to

ens U BmittdhipdBet S@dludiBg b iiadhoRIMiMt@bs pr8videng a limit switching
continuously net. Each of the power control assenblies

fupefinn asrastupeitonyef the thieshplddimiti satddimi copporant sathsaidFontactor
assenbly nodul es and interfaces, but can al so nonitor
one or nore functions, nodules, or interfaces
associated with one or nore’of the other power contro
assenbl i es conprising the user application and
included in the user application profile. By utilizing

Y - L T - - .
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[001 89] Such power control assenbly adjustnents or

reconfiguration can be made wi thout direct sensing or
waoumietoesiimg of one or nore paraneters or PCT/US2005/032150

characteristics of another power control assenbly.

This can include a failure in the user_ application and
POMSE SWisehelaing canfigurrd ase8detestated spoigk And Bat epayponenia the

' d power control assenbly. [001 90] As

poggggﬁgégg%%%gwe, one or nore aspects and features of

t he a syvtent inearatioa \codgifeanedhapisoMermietisanioal tek@trical, and

operati.on an ,ca&g?hlities of a power_ contrqQl swtch.,
coREMILGAHAB AP HRINELT dre infrgrater eantacker sPAch qad limseanagonayf igto

t f . cteristic or electrical

1h%ﬁ§&gé%g€§g F%ﬁ%?ﬁ€he interface between conponents of

t he aponeo]l contoneht fas peividiyg eomdrobsipndeto the cwitplo amdlimdtf

t he power control assenbl nd an external application
CopBRABER AT oTTR g &N CHER AL O FREh o2 [ dopgiarent

tenperature of a solid state device such as a power

swi tch nodul e or conponent is neasured to ensure

pr o Pex fystenueicdaim 6hivherspetheirtegyaispewitth eed limits and

erformances. .l n. .other enhodi t the, t erature of
coBpan i FF0\Eia iy Gl BR of ie CBBERREAREM Pt

can be indicative of the tenperature of the solid

state device and the heat sink junction. The )

nmeasifr dnmsthodfof cheirelinppewening pofvet pentedsysgem having a

PRy P Eodi RSB Pl SRR nete gata,

a | qekerdfing sMf-Rlentifi¢wiba bif 8gh cOmpanediviiih b powebyontdy
of exanple. Additionally, the thermal bonding of the

SY$eM; d state device to the heat sink can be nodel ed or
det %Hlpiﬁﬂ e i&erﬁlfé‘} %?éa%ﬂ%s pbﬁ rk Q?séi‘%fdfeﬁﬁﬁ d at least one of
| ar ger 1 an & prede ern1neglv£?ue, thi's 1ndicates a

a fredadreone ¢onfiphetivhendraprdfdeidindg and therefore a
potential source of fajlyre. [001 91] In another,
enbd@@%l%ﬂtﬂ,ms AEhABHEHYIC of QBB RHIPTS GROMRAIEAS esponsive fo the

coh@gﬂﬁgat ure nonitoring sensor for nonitoring the
tenperature of the junction between the power swtch
(such as an SCR or SSR) and the heat sink associ ated
with the power switch. In such.an enbodi nent, a sensor

|
can He p P?Vﬁh%ﬂﬁ?’SWE?%E@?Q”%@%sure a characteristic
of thshaRtudBAKhdsit ¢dﬁﬂ§alred Forcre[HRMbBNtec@iVirighecontrol unit
junction (such as the backplate of the power swtch or
ang8Rpavity wathinthe heesing fassepgivang & hewerastitch; thr basghippladingan

. characteristie of the heat sink |u i.0 e .
i o il o Lo 5 i Bt Rt T fiRBuH g termiva
foV 8dupHsig &Sa powetetdiPing Mad, Al Srpling fitgésdfor fixedly and
characteristics. This can include a resjstance, a
electtigadlyouplingtodupyt end ouipgbpovey ferprinalnang ¢anisehicrmpinals of the
&ﬂ@%ﬁ&ﬂ@ﬁ%wﬁ ,%mhenperature of the heat sink junction
sensor 1sindi'rectly neasured by sensing a
charsaginebl aiit cordigutednpedatrolrke pdwer sodteh doreseiectihaly poaiding,
be indicatiye of the tenperature of the heaL si nk
atjleagica PYHON BYy RO VAT TeSERYRA| % thednRE ROBET RIS, ke guiput
po Ml tfe Qcifgntltotﬂ Snfl %%in? 'a'%uﬁﬁ% Qﬁdg\.’&l tb %etntﬂ@asablg coupled to
tenperature of the junctfon tenperature. In such a
the hawe, hotikieg,shis tarirad anitesd basteaclt fre eh@ngarfigtreddo efectrivelly
junction between the SSR and .t he heat. si,nk based .on a
colblsahe oL e ok pnarle B irgt RE S Frcabed POMeoTRaR e,
fub QR EYorte! 8hiRbahR G0l foaPBssat ure of the heat
sink junction, the power control assenbly can identify
a potential or pending failure of the power swi tch due
to a breakdown in the thermal bonding or junction
bet ween the power switch and the heat sink. For
exanpl e, the i dentification’bf a breakdown in the
thermal bonding of an SSR to associ ated heat sink can
be determ ned when a neasured characteristic such as

. - e N
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[001 95] For exanple, the power control assenbly can

include a failure indication nodule that has at | east
woneoeextri cal kiss-off with one or nore ot hePCpm8ers/032150

system conponents. The kiss-off can be a contact that

is conpressed between two conpgonents of the system or

can ncl u‘él@(’&’e’é:%ﬂmkﬂsw SYRPHY$r ot rusi on that is

i a5t Bl iSo éﬁéas&gf& RIRRRAD Rt & BShiR G087 Ind defining

conponent W tH the sptring protrusion belng pressed
a fagtcavity far reoeidingta pogvee beitent sedoridravity fatreceivipg o dindit

The conponent providing the electrical kiss-off can be
S48 EOBBCT RTENRA ARG BB CCSHE | CORBbRpFgRene
WilAEIHWE A0R aft QDLPlekBRmals rddBivEY 5@5&%}&? f
> i rstﬂ(lt):on'ponent tf%‘t ei sngei %g Ki sged can ’eé(grrtlr)(/)w&lplers o
couphnmioemt inpit ant en ovtput cintwd teemibiay ofithd reasivedpewer switch, and

nmbadi ts.the kissed conponent can be a heat sink.
aRangg'r&Eeg?FE‘aﬁﬁlﬁ%‘?ﬂeg?oqshe ki ssing sensor can include an
el ecf fimfAalyieR WGt he Secoi8 Ravity Arfd c%@?ﬁ:& b§ alrfi GOSY t8E

the a%round.ref.erence.‘ The ground reference voltage can
elesdrigah doungriions inferdes|vaitikthg éni pewer tetrhinal. gin inpu teaingl of the

refR Yoo RSN e ) B8 R R, o8 PP B gmiva

be id¢bnt@dl inviefRpreviding akeleoMigahlsitopa i BlviteH arahe@inhiol
nponent of the power control assenbly.

.CO ] . : bly. By way of,
signalrip the repeived powerisnatch dar sglectivaly eraviding.f Ye_astgwmmge gf, the
poviel SEivIH GPHaSn th&%@[@&?ﬁ&ﬂ 5-thd %ﬁ@%w%? te‘%in?%ga&‘ S$RE Qontrol

one or nore conponents of power cohtrol assenbl’y can
uniitrievinges lmmmgadapthmg) lﬁmldasubmel y Mupﬂddlatb tlaslbase hotsine tize

processi ng system that_ i ncl udes at | east one )
copirel wpt %@gaé%are&ﬁﬁl eprfightsidyo eleriaically Pl the cgpgol unit to the

I . » . .

oo ks MR SR Rter R, o0 ERSPUNS AW Sontrol it e
refeasablydeugpiedao itheHmmst,ithe tangiot uninirtclydig ) lilndrcoppohentimianigg a

[o]e! atjons, a _callectiaon of registers f t enpar.ary
ot Y8t Ritga ki suttrh eotoh Sends feBe aghnstBp i
thfeShol8 Bintif Rinkdiisly operation of the system Any of a

variety of processors, including at |east those from

Di gital Equi prent, Sun, MPS, Anal og Devices, Silicon

Labayat orj es EC, Intel  Texas. ]nstruments ri

A, o, Anariebasiere Brageh RmiseEr e Rt apytem
haRIrRGEsuSO InclUdikOs hoBMHeSandfdefiffgiadaety @it hopeh@fe on

an operating systendesigned to be portabl-e to any of
re¢dieing apovice sWitely thsl confrel asgerably campHaingy oprietary to

one 0 ' | ; .

can GenBL ffliR Eia e, RrRn il oot Bl (HRoMETRY e

pofn@i Bwitth forveldttivelsproRidas pavdaon deadesisd menory ( RAM

and read only, nepory (ROM sem conduct or devices.

Ot het canipbhgisiie ignbensiiedha genteod mogvleandeadppied tribapreiggsably
oo 6 FRARChS T 000 RBERREEY RRERRF TRy

cotipkkgto doatrd]l chiupless ort thp daseCiduBiol|fof prasidingethe gyneasntdd control
.ot her devices that store._data usi.ng electrjcal,

si tthecpowtswefaﬁ R %Vd‘iﬁ@wﬁﬁemngfh% CORLPSY y

hoRbink RS tHé3fke hdllshlf ace can al so include di splay menory
for | ayi [

O

di spl ayi ng 1 mages through a di splay device or
interface. Those skilled in the art will recognize

t hat, t he r n c rise a variety.of alternative.
conplihentA T g s pREaposfr §d ity Rebgkin Rine:
[ 00%inQBling H Bowe¥witch b aaafite eameaaita Kﬁ@@h@\ﬁﬂ%hbﬁsﬁlg; by
way of exanple, a keyboard, a button, a switch, a

t hurasnhbes an BmppioRryTes Armizgl fpes pubtephipel efdhe pewersadtchi
(e.g. a mcrophone), bionmetrics neasuring devices, bar
code scanner, or an interface associated with any one
of these user input devi ces’4 Additional | y, user
interface device can also include an interface for

recei ving data such a communication network interface
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be perforned by the processing system Such operations

are sonetines referred to as bei ng conput er - execut ed
wonromgyait er executable instructions. It will BeET/US2005/032150

appreci ated that the operations which are synbolically

represented include the nanlpulatlon by the processing

Sy stONPERE #1 @ipH| Raaver dqrgyingl &0 %@t tpuidaiingl ofd wwwﬂch

and t

he FUpLAEh BT 0RER el dhe Bkt fila ARFRMol REBhPBP o
psvegewitsh; The mermry Iocat| ons vvhere data bits are

mai nt ai hed are | ocati.ons t hat ha%e parti cul

el ecioMPdlg @ S?ﬁ?&ﬁ ég 36*?0 bt BxUurg foghisepnggontrol terminal of
th&ﬁ&&z@:ss%&ﬂ‘ﬂ&ito the data bits. Enbodiments of the

Invention can be inplenented in a program or prograns,

c 0 rrpnsm’tm@a sontenlivag having aspnwalthousisg onhtar thel base lmusmg, the

uter re b] e d|u The r-readabl e
copiff B e Fa it being forl EB R SIS RPg ow e
in§teNH €BRtroldBHGH 'tllibel%sé by ﬁlsbﬂﬁng 9'&63&&1‘ ik ﬁ%lhbm% Q@mESFe@B(fMy
system [00201] Althoug several power control

CO&B]SMIGICQBtf@lﬂUIITdO rhofsheantahattashmienidéxtufe amdghasscomd control
|| st t
ooty Ttk <od iR R LBl BTG Rl

andreathh bﬂﬁslb t:aﬁﬂrartellﬂﬂﬁataafﬂlel@eezer Skiggd) by way of exanpl e,

and is not intended to be'limted to such enbodi ments.
O her systens and net hods consistent with the various

asp S [ e .invention are al so
con??np‘t&g?gﬁF%?%F%ﬁ%Cco%%%%' and aspects of the
I NV ebdse tnclidifg 8 Abusdnecafigtfed doerhasibie rdcsivirdg 4 dudrirol unit

power  control assenbly described. herein provide_ far
ey YRR TG MOBFNG fOrRFoeRiBg:A LT RAaY haing a hagsy puck
cop oIt Tbe Blacthq Ruibg ANGRM Rer (EEHATo! ARERAL R0 Bbut
popt emtrca,l anfoautpun pewelatadnmekjmc eoudpdingrto b eqwier edeifmg load, and

i nstal.latio mal pt.enan e ower Ont r ol
coufRRE RS 10t R BhBRNE RECe B GG BRIE AP A SH I Powe
(el 8l ESh A H RIS 0B B RocRRRLRPRES rl§Oul Vi des

for the reduction in the nunber of conponents required
f or oemtiol unmpmftgnwtoaonmlahe sijol statarelanfor s¢logdely] | n

oo SO AR gy ER PP L 4R E ol B et o e
oWt H Yo dr teRdiral, IR é&ﬁ'roi? Qsit Bavifi S8 H6Rh O Riaptedna Be eeleasably
requi rements and cost, inproved ease of conponent or

cogyl:;ﬂémheé@sgb@m g‘tleaqq)atrg]pgnta@dsbasq esh@shfigured to electrically

I t
cchEaht PO Goie B TR sPIRAPEBRUS g bisor e Rl SO oY as o
fu@nadtithé Eontfod inP ¥R cowpléd Bltheysdeem i nstal | ati ons.

Such inproved granularity and scalability will provide
users with reduced costs for power control
appl4cati r O .
T M A L LA RS R
coupRes the'thper ' povan teringial ¢b' tha irepuit rereie df fhe rmmdtsbhcﬂ state relay
there a {1 %r nore of he e eﬁ;ﬁ The te
and @owﬁ?rtcé ang X HEe da?tﬁgal Y comples tha quigyet PawsT fermankioghe

o&lfllt%gvdef‘fehﬂ aYSf RY.IRRA sattﬁttattettaaﬁeme}eﬁa%a ghtﬁoﬁtal

nts ot an the li1sted e nts.[ 0020
couplewy thé ottpet mbwepupltr amid| the base heowsing hxatcosﬁglmedt ko fixedly
advggtg re ach gﬂ ther advant ageous results
coyplehe, % e\fﬁ?‘?% ﬁ aé(oul d be made in the

above exenpl ary constructlons and net hods w t hout
departing fromthe scope of the invention, it is
intended that all matter contained in the above
description or shown in the acconpanying draw ngs
shall be interpreted as illustrative and not in a
limting sense. [00208] It 1% further to be understood
that the processes or nethod steps described herein
are not to be construed as necessarlly reqU|r|ng their
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coupl i ng mechani sm the power swtch conponent

sel ectively providing electrical energy to a | oad,
weabw/peier switch including a power supply i nPerfiazm®s/032150

for receiving power froma power supply, a power |oad

interface for providing, at |east a portion, of the

rece/ed Sheprsienpehwlpim 46 pherepuihe innus agwenemipter pshisdes a
. 7Y P ONEE iy
Pt ST R Bl ORI MGURSA LT, e

swi tch conponent adapted to the coupling nechanismfor
nmechani cal electr%cal and_communi cati on_coupl i ng;

| d
a potier c She sstamp ea¥h h BHeTeHH leashencorf the grst fpes b@%‘gﬁ the
se%}’)‘hci Gl &chmghed%@ 'i&ll&f%"é(ecrur&ﬁpéeﬁgih% g@%ﬁ!‘ponem
aving a contr er conmuni cation 1nterface for
comruni cati ng over the communication link to the power

SW t component 2. The temof_ claim1l wherein the

powe‘? -cont POFYSEM e%ﬂﬁ]ghgl%’%ie@mc?ﬂ‘ih P&ﬂv’» sthus fygr and the
sdcBhe AOREB I tWhlchdhi ' 59‘9%% i

3 Tﬁﬁeﬂéasgltr em o c?dééi‘wr#e?he\?\lh%%icﬁ%gh i%aﬁéﬁggon r g}?@gﬁhd
stetomglayent is position as a separate unit fromthe

power swi tch conponent and commruni cates with the power

swi tch conponent over at |east one of a dedicated

contg®l fagd &yisten aNElatnh @5 GABRUNLE dbiihe! fistlires for f&laalytand

systemof claim 1l wherein the power control conponen
cledricallyctoygbingtactbaselid stetgmeley eontend terminads fckwie pispring emact

| St f roportional..integral ., derivatiy

PR P B A SRR e
cqtepaiit ipsiathe frélagshbleRbupifgaiTald ¢onm@ilél 1ottBgbade.

function; a proportional, integral, and two derivative

control (PIDD) function; a feed forward function; and

a ! egrlbacky{ WAGh! Bfclatth sq RFeRUBTiO! ARt Tol fiuddil bite"

conpri'sing a-fuse componen or pro I'ng a fusible
elbdtrikallyadowping tothe solixpityte pelawe corarod tedtienaly amithe base housing are

C onents of the power control unit. 6. The system of
cqtightrafor ?lw{l:ﬁ evupéla&;msﬁq Rashlp e sl staleariey ol | er

configured for sensing a controller limt of at |east

one of the power switch and the power |oad. 7. The

syst &n of Th¢ ssistend of ¢laint Aewhemwimpthe somgpl dbusisg stclwiesa top end,

B8 S G B B SRR
a Rt OF B88ibIeahidBed éo‘i’igl@urea o TMsSHI$ L& uP1OTo £l@FeRRnt mdutfindrer

conprising a field device associated with the power

ontentationlof $sye diffigrentivasd hasisthgslevi ce bei ng sel ected from
the group consisting of an actuator, an accel eroneter,
a val ve positioner, a gauge including a pressure

gaugss. a TR SReInfof daROVEWhERI Wp edd RE Blease BovkdlgiRd a
i ncluding a solenoid valve, a neter, a notor,

logees pprieR Of il conirahastnglefing inssippasable keying ppd bockingipiiures
R0 AR BBE IR o 3B SUShEMBpofligi m Luher ei n
one or nor nmponents O p r

ower con | unit
i ncl udes a conponent nenory for storing at |east one
of a characteristic, a diagnostic paraneter, a . .
prof$t-e, hrrisysteEbaf cleim A Wg?ﬁemltb.e cayily afyfas base douEngism

o ORIRL R e R o ocRie BRERE of YR Terd o ol Ruat relay o
extend hegbnd & tovegyent of diei tase lousmgraat) wo céntact arsarfeee/on which the
devi ce,..a conputer readabl e medium a conputer disk
reﬁﬂﬁe‘gsog‘@oﬁtaéﬁggf@’e\?in& egier abl e to conmunicate
information. 11. The system of claim 1l wherein one or
nore conponents of the power control unit includes a
processing systemfor determning a characteristic, a
di agnostic, a profile, and a configuration.12. The
systemof claim1l wherein one or nore conponents of
t he power control unit i ncl les a processi ng system
for perform ng an systemor unit operating process
selected fromthe group consisting of a diagnostics, a

. 1 . oa = Y
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Seriplex, a sensorbus, a DeviceNet(tnm) bus, a FM5, Lon

Wrks, a Control Area Network (CAN), an Interbus S, an
weRLG/0295%2 | nt erface (AS-i), a Local | nterconneeCThis2005/032150

(LI'N-bus), an IEEE-1 118 bus, a Profibus, an

ent ergl se comuni cation bus including an Ethernet

TCP/ 8P, ahbq yitsterhet claim 7 Hrberein thy basqrhlouamgim banfigated for
rel:é%ng%@gﬁpgkgﬂﬁw? hock%ggarukzly i SQQ% &1 eachgdf é/vqnch I%as a

ower rol sys

diffetematerminabhei glmfmn andwer danen SyStByCOIVer hiedt@onducting
conpo t for, generating a switch

S contr ol e
S”c%ﬁ? Poihe splihstpte rglay;t Ba%m%ﬁndcw@ﬁ ingf eonfigured to define
i
oSSR TRSE T pRREA AR EF Ay s o
ewh 0§ thet Ijhimahty affheclatyi pug,kcsblaxi stattearellays 1ndepea1demmflﬂliimmhhmll

[ on ured f Vi nmuni.cat i on bet wee
gt aa oML G0 aring et BEE fovies BemCRondaing: rfaces for sach of
the ?mam? ioF ﬁeck%%uak RV tath %&ysqieyylm the 1&g i base

urality of power control components and a unit
hqusméplasubaﬁnf@zﬂquntﬁgtmg dh:slawsmllefabcondacﬂr@wwmce afithe received

s SR 1o £ e S Ui s PP S el nBsoted

power suppl y |nterface for receiving power from a
power sup_glB power |oad interface for providing, at
| east6.a p qsy@wrrb@f claipe7 whereinglie surppsil ynjs dwwbudes @ cantrol

Op! ent for se ect
30 S PR kP AR e Mo BRRE A Bpforionat
intdgeal Seritv@dilvsC(@ﬂ]Dy filnctbg nal ad@;ﬁﬁzedﬂ@ﬂ’(lﬁ&ldne aF)i’t?o@tﬁﬂﬁl fultion;
mechani sm the power switch caonmponent inc in

2 proReitionyliniearat SRR RRTOBRFCID PRl CIPHRRER, vé@rﬁquglfrd@av%ve control
i it
(PEEDTHEHCABE fd ekl FACEHD R B Mine B 7 Lpl y

power to the power switch conponent responsive to the
limg_co Si g 1 Thesstemfcla|m15
wher®n t %/9@%%? cym ?%Wh%rswﬁ%wr hevsrgrchdapaor y
confEciil 60 By ?etdecf)'rt%ei\% :a SpACAGSHE RALAEL e the_
profile, or con ratlon e systemo aim
contrel wiihhdusmgl i mt conponent |s configured in a commn
assenbly with the power switch conponent. 18. The
systemof claim1 wherein the unit powering for

povegg. Ng ThesySRAPOMNENHSS PivhébR tﬁ@w@ﬁtro@ RBEIAY dofitel hbRs
received parasitically fromthe supply power or from

withia thoteatineicarity forlreestving gins fresn 8§ apd cayitzined wBhin the
coV\’t]rL D a plurality of the power control conponents
W ehi "t he power control unit generates one or nore
power control operating characteristics. 20. The
systemof claim 19 wherein the power control operating
char®t er Tharsysismapfeclajay & wher elﬁlrtnglﬁ@l geetine sedepted fong

reg%}/e?% B@?A@% 8@%@1§§t9¥s;¥t>¥r§§l&)’hng td/ &t&%glesr}lc%mg%nd Vﬁiﬁ;eefﬁ {he

bast hmisﬁﬂgcaiid thev@ttrol anit apamg aeclﬁnezmﬁbnea (ﬂ&lﬁﬁ\aﬂg: g fooaprint that is
rel uctan a phase, tn}g1 é@ requency,

nafspfestangialy a%eagert&nfaafppmrlét offhe salid stefg relan aafl@vherenthe base

ho%% g@hd ?nesctoﬁhgl t RRARRGIE addBlans %E%gslagﬁéﬂ suBStnihlly about

met er. e system of clarm ereln a

thplfcnmlahnttoﬁtlm‘retdmeckmﬂﬂrstat@relayol conponents within the
power control unit generates a self-identification
message over the conmunication |ink. 22. The system of

cl aigp, 15, THeWykRRT of IR § BivAGei@thd &Srftl%'l GRITRRNEIRS one or more
d| agnostics nodul e. 23. The system of claim 15, further

cobapprigehejreit Yoatdsr(PEBpahEnan igkeign of thewontrolcdhoiusing end
d| agnosi ng an operating event of the power control
system 24. The system of claim 15, further conprising
a system di agnostic nodul e Thel udi ng a system
di agnostic parameter selected fromthe group
consi stl ng of a di agnostl c, a cal [ brat| on, a prof| I e,

o Y o e - . o oy
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i ncluding a diagnostic function selected fromthe
group consisting of a neural network, an enpirical

wdavm/2e1nuneri cal data, a fuzzy |ogic circuitPC&US2005/032150

neural fuzzy circuit, a polynom al algorithm a

residual life algorithm an artificial intelligence
wme;@mlae leat dﬁ@@@h&&@dﬁ)ﬁi&i@es ama@;ﬁ $di#Hiha b CAhbi TS -

27. The systemof claim1 further conprising an

copplngithe ahkhstrona cowral MEBs V@tré writhonfietald cognestoroeceivedwitkin
thassomated W th gne or nore operating events sel ected

¥ FOMCERE TIPS Y 8si sting of a change of a state, a

change of a nobde, a change of a status, a failure, a

change of a field paraneter, a change of the field

opergglt i ngTherserptam aiclaimi %5, whereial theecasfrok unit mchlqgaaanecrér

seﬁ%ﬁ‘f‘ %\ﬁ&ll 1? %8}1@5121?32?15 ’for nﬁlégfrl glrlﬁfgl}q prOVééecdetggﬁeh%&But power

tednkingls h@|cdrre12t&ens'6lﬁ beﬁg@b@ﬁbﬁ’éd WitRiin el Sontdde ik FortsBfsing the
power sw tch conponent, communi cation |ink, and system
Cueswt selsctivdmpenyadad byrtae sl stefa rday fothg ogﬁpngp@ver terminal.
i ntegrated assenbly. 29. The system of claim 15
wherein the system control conponent includes a user
i nt 92 aceTteoybttgufethifqdr] wisein\tha\gonroll 8t inchjdet a Hehit
%fhtg'? yst em f claim 29 wherein the user input includes
my g“ﬁlca’g}tf JHPSR CRIRGPILH & BRI EBRmstal derted dimitD,
chhER eSS R the sdnstl cfqeum f 1 uorescence, and dot
matrix, and an entry assenbly or neans sel ected from
the group consisting of a key, a button, a bionetrics,

A Y RO

cutr@ﬁt' sef@Bg Portiof] atndc\ﬂ%rélﬁ RS éoﬁﬂo?h&f‘sh&c fRbabd 80t and the
group consisting of is a thermal IImMt, a proce

bug pai beingcandigpreddd nahgrdtheusmnaor with the grreemesensmgr;@dudm ofithe
an be ass CI ated with a safety
bu§ B Bl bl R S BHIE R B on. 32 The

system of claim 15 wherein the sensor is selected from

t he oup consi stin of a terrper ature sensor, a

pr eé’gur e Hesygem of C?aulems%lwg@n thepsodilstatesrelasris e firstpower

switth al%‘ whEliPthe cgntp@él:nft 119({1?&6% NS 8t n?od}ﬂf%l fgﬁgo%t% nS othe
current sensor ct sensor,

delindrg s iHeysupplypoiver B PBoSEPSOET swalet a@a@hﬁiﬂibﬁ @f a sensed limit
praoperty sensor. 33. The system of cl aim 15 wherein

OP?IH‘En% éh@%‘?tem%lcéeqeé‘f?ﬂéﬁ?% ahianit eensess thedimi ewéphgjlaamg a limit
I r

se sﬁ%ﬂ?@ﬁc@ af@rt n&ﬂﬁgﬁ& ! hxh%%&z %ﬁ{deﬂe it tl?eoﬁﬁmge(a li

opmeng lclnarachmsnemmiraapowe& ssital oontral m;te:ffamtfedpﬁowmmg dneontrol
'éﬂ? consi stin ﬁ t hernocoupl e, a resistance

St Ttﬁép%lfqulé By csf’véﬁc {RTD), a diode, a semi conductor

sensor, a resonance tenperature sensor, an infrared

sensor, a thermstor, and a transistor. 35. The system

of Mdai mThs systemeaif nlaithd S|vwheirtin iths @mtrebmredinfchldns 4 he

rou ons Fessu
coffrifea B Tyfrtsod R i eag vifiog ot feation 3 s ape
of h 4 naoRLNS Y temOntiademet dpefatioaMalyieg. t 0 t he power
supply for providing an electrical "protection to one
or nore conponents of the pomer control unit. 37. The
systyem of. I (=] use co ent cl.udes
at Itggast T(l)l%g %H%?Figgs}ﬁggc Ie%éiﬁ iRy é%{g’nélhtgﬁgelﬁow

ad@t&!f\lfd‘r s mphtgbilifynkiti3 8 coﬁhﬁmﬁ:ﬁﬁbﬁ sel@te Cfréin Ithelgrouﬁ e6igting of
Qyer control unit further conPrises a | oad sensor

the
a WetBU§en§?qlﬂgs ﬁﬁn@ee@tmrr@eﬂwﬁ PIOtQsP), 8tSeEDIsK, ¢ BRASObD @
Delv%fhetmlgous Teh {qlr? Wd}f(s 91' @drf@o% ZE&ré’m%tWopk g goamfnterbus S,
control unlt er conprises a power ne
conponent. 40. The system of cl ai m 39 wherein the
power measuring conponent sgnses at | east one of a
voltage, a current, and a phase angle. 4 1. The system
of cI a| m 15 vvherel n the power SWI tch conponent
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power control managenent a fabrication system a

manuf acturing system an assenbly system a processing
weysic@ay3ian operati onal control system an asseCT/US2005/032150

managenent system a mai ntenance systemincluding a

predi cti ve mai ntenance system and a supervisory

St lPbf, Afdntesfaee by & Lora Antesopmssy bys/dilbabusysn IFRE-1118
SRR, ) 8B SAEHE NS S SRLERS BBt pre on

Interfren) o tokeh iring VAN hancithepnt el AR arc BDID e Gasrk NOproasd @A
46. The _system of claim 45 wherein the externa

netwRfk AN &P NoAnd %8N ace is conpatible with a field
bus. 47. The system of claim 15 wherein the integrated
coupl i ng mechani smincludes a nechani cal conpression
assefhl y The systamv bfi¢laign 25 phyeirctk canitolamitéhetddsiaaaémory for

coupl i.ng of urality. of c onents of the power
St%’i‘é)?toli: AP¢ g} %@?araﬂt%“%ét gg%’ﬁ“% PHERCIET: apratls; and he
c iogal conpression assenbly is configured for

provi ding a continuous conpression pressure to the
plurality of conmponents of the power control unit. 49.

The stem of ¢l ai m 48 erein the nmecghani.cgl )
conpibes: bhe ssbunpf i iy Shgieh e fodEdaamiidices aameressing
sysfil it defehBinify £ askeskiGavit CRdihBsdsHEl NSoBles RS B&Hfidufation of
limt the insertion of the threaded device into a
the peweveangrodiexstere. 50. The system of clai m 47 wherein

the integrated coupling nechani smincludes a housing
wth integrated thernmal venting. 51. The system of

cl ai 99.47 ThesBidm bhdainTE gl domPtibing Aginie Wit &tpled in
provides at |east one of inter-conmponent association
sexife Wilthtab keasioms o die inpwt tefaasltor thpoutmpdersyinal st sobif stata

' f. I 1.0l

rel, TR EyBR e o R RARERICR oBhie] RN o RO e
aminfxedly mtabhiap dotlanitstvitch. a di agnosti c paraneter, a
profile, and a configuration. 53. The system of claim
15 wherein one or nore conponents of the power contro
uni t 1agqcl i 11

char S oy PAERSRuEbQARRST iSR! RELbRTqlE i HTNRE Rofifiured
todentlegiabht ¢ompled3d theThase bywsirendedining the cortbctoheavity andtvea
bor nor.e co 9nent€ of the power control unit includes
a5 BP%%%%’%‘?/‘P‘% g thg CPHRCIE LAY Y- ni ng an system or uni t
operating process selected fromthe group consisting

of a diagnostics, a trouble shooting nethod, a fault

det ebli. onThesyistent of dlaini 2f, ifenther somprising an swernzedsde powey, tap

alimt, athreshold, a calibration .a.failure
fof apaiier iRt A PRE Rttt B R vidhd ol g the,
conictdriad@be e the il eRaidl of the s8Nd sdtede@nf i gur ati on,
an architecture alignnment, afingerprint, an
identification, a theoretical nodeling, a

sel f i Ay ' .an [.ftung rul.e. .55.. Th
Svst M98 or POLR SRRy PRk ol infRi 8 Contaccr
covechavigSartinsdhiediatet tap portt Edrayabidthdoanbaionng tl infenakdizte

puck" configuration. 56. The system of claim 15
PapyREtan withew TepeyiBgiherontaglos cave fixther 6pMBEIiag & 8ePoRdEmMh
: [

PR s HE B BRI o RplcaTp B nBEALES e B Thitieh the
intomediete tayypérem i ncl uding a plurality of control system
conmponents, said control system conprising: an system

I ntegration coupling nmechani smfor nechanical
el ectgy, Calhe RENCHERIN TN hQBINGRY BadeMBufhg hcoRldds & kbhtdctor
of conponents into the power control system a

coptral itdrfage positiened-fodenmtdct by ngmpresyiomepirsgouplivg af the control
plurality of self-configuring conponents, the
sel f-configuring being responsive to a received
self-identification of anot#er one of the plurality of
conponents. 58. The system of claim57 wherein two or
nore of the plurality of conponents includes a nenory

o, o - o S
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60. The system of claim57 wherein the first conponent
further includes a third configuration, said third
woanfeiogesiat i on being indicative of at | east onPOf/U&2005/032150
prior configuration, a predeterm ned configuration,
and a default configuration. 6 1. A power contro
urit/ ot therbasgionging, the gerthdtenconirokintriane alestricalhe caphedrtolcontrol
S [ si.ng.a fi.rst trol. co nent . ha
RS R g pnaob BT o RIS o e litafly
caplihg e watrpbmndnio thavori] &aps of thk cbitagtbr. second
conponent versions; and a systemintegration coupling
mechani sm for nechanical, electrical, and
co | Cati ' ' t. and the
SO conht R Bl LRt b Gnciklhy SR Nind 0 o Erent
sensordoosesising iargrreperabided by the e tarfnisAdiod tiRachd dtate relay

component . yef si ons en coupled with said system .
and lé@}témd&xe 6 a@mﬁﬂgg&ﬂv@waﬂﬁagtﬁ{ g umpiign efja peagedlimit
clkRkdNshc IndhRIBhdedtcifedd r st conponent and the second

I ncl

conponent each 1 nclude a proximty recognition nodul e.
63. The systemof claim6 1 wherein the first

fid i fi i on, and .
ggg.gﬁ(gi? gg’ﬁlg%%gﬁfaﬁ s’é@%{qs;giwhﬁgﬂ; t:hp égsaetﬂo%gmg Tnchtlcpe% a p_WOt
fozlgbﬁoﬂ SEN1dvidr 6ad RN pIRSSREDn A bppddife ﬁa@bg B¥ Be 16W&

wherein the second conponent I nclude
frowrih¢ sphidestate relapaervifentba pived tuinetios extdnded clommvedrromahe
initiating.a selfconfiguration,node responsi.yve he
1ol ket ok S POl Bt bR OB BSEGRDEG of Bepase
h&ugElaa@howelias Bubscewner ei n the second conponent
i ncludes a system profile and conpares the received
first self-identification nessage to the system
profde, ' C0 L0iLl.aki 1 .act i [
FeapiitEe TB SBRESrtafr S AR bbbl a MO iR Tor
atfachderiieifthd fugidfstdis telyoamdahebise dodsihfle second conponent

each includes a processing nodule and a nenory. 67.
The systemof claim6 1 wherein the systemintegration

cou pLd?” 9 TREQRARLSGF ALRY1 d%ex%h{{% HEAOR YR, dﬂén?i%chg{o have

of the first “conponent and the second conponen
a footpeint dea isr it sslyssantially graater diang: foatpeiahd bt basefowsing.
swtch for selectively providing power froma power
supply to a power load; a limt conponent including a
t hr egjgol drjhd ?sfenf Of cIBPYS $haBinht 'bE@ethoggYhE G\difnsioned to
function as function of the threshold ITmt, said
hdvie i footpunpibatin notsubseaiidlycgredtacthar p fowprigwit pehlid sthtegelay
canf | ed, as an integrated switch and limt conponent
reS‘?lV?%%ll{%](‘?&B‘? ¥t rol system a systemintegration
coupl i ng mechani sm for nechanical, electrical, and
communi cation coupling of the integrated contactor
swi t H19- anbhd syisiem eloslipionéhwheminghe pentpd weit inddwdes elpower

o BT SREPRRE o R RSP

fog aiehsieingian@l@pe petiated ithathe tieers Wrdvidedadd thd duinit power
conponent. 69. The system of claim68 wherein the

tepminalyr at ed switch and linmt conponent provides a
limting action independent of the control conponent.
70. A nethod of controlling power in a power contro
syst Eif. haVhegysenpbdivlahi 7y futhep ovmprisiog b fiadible dinR comfifured
t he et hod conprising: .generating se|f-identification

foprecelyHE RAYYRB SFFERTC A g’r‘?i I%P‘E PR ETRBRE T b@?@?@ﬁgabelng

! . |t _

Coglg f- Pgﬁ%@%g@%ﬁ% a)a‘;tléaﬁteaist %Ige “of agl%%eg et er m ned
configuration and a profile; and reconfiguring a
characteristic of one or nore conponents responsive to
the conparing. 7 1. A power control system conpri sing:
a base including a housing &nfigured for rel easably
receiving a control unit and a cavity within the
housi ng for receiving a power switch, the base

a o
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at |l east a portion of, the power received at the input

power termnal to the output power term nal, the
woamieroaddieni t havi ng a housi ng adapted to be reCeasawbp32150

coupl ed to the base housing, the control unit and base

each.are each configured_tqg electrically couple the
cont rlg{ uﬁﬁ? syfsgeng ﬂtgléﬁﬂ 9 P B‘T%e’feé‘?‘ ipapesangfthe pentrad waitwes
cofiRFedsol §dttvelyohHBRing Rk el DR
coupled to the gg:s(,)e. 72. gA p%&)/‘éffl o(%%?gagﬂsoflgt%efﬁ%ng% }Hx%se
PeWerptWaPhifge Pawpiaged thied phismgowerttoagiongr foad. r el easabl y
receiving a control unit and defining a first cavity
for receiving a power switch, a second cavity for
r ecel M. g pawki Soritro$ Wst&h compridip@ut power terminal, an
outpu% power term nal coupled to receive swtched
pove? b dpsleding ahgusing &relaesably reesiwing e dopivslemitsanidtdefining
. ing to an input and an_ .
" B B EORRLFR AR Mt Lo taTing e,
sveitah, an {piput povidryternfing] acbutbeiloned MGGl 8RPlePio rbiite
sg%%gh W thin the second cavity and coupled by a
SYHHTET BRVEH IR Ot fsreminal a sresived pevsr $witehe porgml whugiers for
JubBngd AL ' | rmmnal. of the.
e PO 2 R P B b el iy i, and
a plaxality of dendricdd eomecpoms; power terminal; a control unit
for providing control signals to the |imt switch and
cont ltglwbtﬁg I"‘g&l“b{hf‘ §ECque CaYilerndronpled dyjiar reritirmef the
16l @ bbMRLNOM 1R S ihsFi i ol he.
e y e o RS Bk InREbus EELL T Ry final of the
Payer puitclpeegeived withinthe firstlvevigo and tile output pbaet teEnial;
housj a d to.he rel easably cqupled to the base
noud A uB{ Bt 5 pthafiSe el it od Belumi auitce ot sogiba
sigralsab ged lebeiadd ov@&tgwit;ehtf&ese&ema%rdmﬁﬁ ,ta91eta§}9a pb‘}{?&{ 8 the
termnals of the received power swtc Fs a funetion "
Pogfer £9¢61ved At the innw Pewpicterminakib dasabipyt oo keenhirtad, théeontrol

uni3ime'a 0GR Bt e IR R e e O Se ce
conwoltunit andibgseebeind ednipueed b RRkirRAIP bougheiHe RbREHIAH to the

qugt function. 73. A control assenbly for use in an
copireldgimipaly o iR rcedndinaster syiehoen hEanrtinn ef thesentrol unit being
leRGbNd.0 | el .cavity Wthinthe
e o UpIcR B Sl oSl 8L B T ol hiVing o
thrashoddrbinyt fonetjoni m'elngni_t awﬁ?mc?m‘ol SipHI eeli?@amﬁbﬁ df frer
nerati control signals for controlling the power
tm@&rﬁiﬁmpgﬂnggmectively provi ding power to a | oad; and
a control housing for housing the control nodul e and
adapted to be releasably coupled to the base housing,
t he 18Bnt bk sysdersiofiglaireilng wherdn therpedef owite Batsoiié slaleyrelay
couphi to control couplers on the base housing for
haBP%@#ﬁ&%aIFﬁ%°&@%%F%¥%h control signals to the power
switch within the housing cavity upon coupling the

control housing to the base housing. 74. A nmethod of
asséhbl i Age aysiewef clebntlld Whereitt the bhse ineomfiglired for mechanical

451 NQ: - i in r switch into a.cavity

end QRS Bl RS helthd g PR PR S R Wikgind the

limpiosvedpohexitris AAlintb@rad poRRktordt@] Byshadh. of the power
swi tch; coupling an output power term nal to an out put
term nal of the power switch; coupling a first contro
att nme ' [ ntrol termnal.qf the
ot oui P pietibEptafin 13, e, S8l b b olieh Sirposttoned

withindhe fiest cavity aeloongled dnthedasd lgudingal of the power
switch; and inserting a control unit having a contro
housi ng onto the base housing, the control housing and
t he base housing being configured for rel easably
coupling the inserted cont%ﬁl unit to the base, the
inserting a control unit ihtluding conpressively
coupling the control unit to the first contro
attachnment fixture and the second control attachnent

o . .
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out put power termnal, the control unit having a

housi ng adapted to be rel easably coupled to the base
waamsingsi2zt he control unit and base each confi gara8216/032150

el ectrically couple the control unit to the contro

termnals of the received solid state relay as a
f unddf.on The sysiem ebplers |1 L rfrthereqompris g hegt sipk coppled to a
. . ol £i
boi 38t 68 e i SR LBl e Rl i thendie HEliFbe are.
dith@fsivned o havetshibstamtjally streilarvifostprints. t he recei ved sol i d
state relay and a second coupling fixture electrically
coupl es the output power term nal to the output power
ter mypal Bin 0B ERIN 942 S@Hh hidhRine® B¥id sEFeflyhavi
theqyﬂbug%%g r goupfer, the out%ﬁ% bgmerlcgﬁgfgrygﬁgug
a hobleeyhask chofigiratiprapasitonad withtiredie fiostfcaxigdind eoapleddo theease
base tp. the received solid state relay.77. The system
hoB?“%@%fW?%@”ﬁH%fein t he i nput power coupler includes a
first bus bar and the output power coupler includes a
second bus bar. 78. The systemof claim 77 wherein at
| eadil8ondhefsystére of clagm 1hAsfutther comprising avduisraediate power tap

is configured to inglude a,current nsi.n FELOR.. 15
for gpsingat Speticnaron BF RONE 1GH S Bho B R ofRiut pPfhg imic
swittB aR@peforché ipusreandl blike Patwerdvtchonfi gured to

nmechani cal ly coupl e the base housing to the solid

state relay. 80. The system of claim 75 wherein the

coupl,png &1 Xt Ur foE fi . i ‘s

cou Fplll' hg 'J{hg Sﬁ%‘gz"é lclfégn s1 t1 gt%g‘l %eéﬁ?g% b%%‘ﬁg&rl%}n%?é}rz%d%saa[ lémlt
swiitdh koteo] antePden@sitionédtr comati lywoathréssionalping ssuplaigyof the

contact an el ectrical contact control sur;ace of.tTe
copiapltundl onimihe bagsorpusing, thelsak switdh coptipl mirgtage clepically
I t . The system of claim 80
Co&ﬁ%&@?ﬁ%@%ﬁégrﬁ3$P$§?ﬁ¥3§%¥%r fixedly and electrically
coupling to the solid state relay control term nals

and the se housing. are_canfi.gured for f.jxedl
couping bﬁ??éyﬁ%é’ftcgmpﬂj 2§%P®F‘?ig eaﬁoé‘[ri’]re‘lmé Tl%g‘ggs qfgrent
i i 2 bl and a limit

e e B e oy o WE and a
maeppofir egntsdles theilinhit ewitth sset fupftiappiosienspddimig sharacteristic

aefinin a set of flexible latches configured to
angl dheSeasfdl YIEBlipl e to a different nounting orientation

of two different base housings. 83. The system of

claim75 wherein a top end of the base hqusin% and a
| owel21porEliesistem afietrimoi2rwherein il qogtrgbunipimcludes a power

i nteroperabl e keyi . j '
mesBp R o ROy o5k Pt bbhfinen bonsor confgured
foPRIdaIuRde a8bltadd Bssulgbe Withfthe brtait plovidedreihe dulpmt pawet y

of the %ase housing is configured for enabling a heat
tewinaluct i ng surface of the received solid state rel ay

to extend beyond a | ower end of the base housing and

to contact a surface on which the received solid state

rel ay2i s Thewybtesh &laibhi 2s fisthercafpridieg afisbleiek ednfigured

t he base housing i s configured for.rfﬁgiving one gﬁ a
foprageNIMERPVEF resgHed 3t }%&élﬂfp aryEr tepmingl, fhg base ousing beipe

f j ent ] : ' : | ower

o B P o B L R I, e of

the solid state relay, the base cavity and housi ng

bei ng _conf.i gured to.defjne C.0 tion,datumfor .
rec e%x;'i' ng By Sﬁﬁﬂ&/‘%fioc 4m Uga‘ﬁ%r‘:elpgfgﬁafsg apd 3‘6&9 ﬁk?]iolﬁ’ét The
coR@grel ForoRfdtiPdly E&ﬁrcﬂiih‘% ﬁie'fﬂré(vi@iﬁlg Reakieyst BHE Kf Siagle Ghase
state rel ays i ndependent of their term nal hei ght and
paveatf iwpuphase povaxanshiliresabhasedfovranéo & paer laadit conduct i ng
surfaces for each of the plurality of hockey puck
solid state rel ays beyond the | ower end of the base
housi ng for substantially c%%tacting the | ower heat
conducting surface of the received solid state rel ay
to a surface on which the received solid state rel ay

o ~ o~ — e o -
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receive a plurality of connectors for coupling to
external systens and wherein the base housing and the
woamieroaddieni t housi ng are di nensi oned to havi ngC&US2005/032150
footprint that is not substantially greater than a
footprint of the solid state relay, and wherein the
base housing and the control unit housing are adapted
to b 0Sipt | i al. out. the footprint of
the 1oger ceiag) raUBR A pdindn BiEabert SR usErafiob i
haling absse intlediaga Hobsing and definitii bavityoh e ShOMRsRIG 1H0T €
cantroI(Printed circuit boards (PCB) within an
TECHYEIS SROVERT SPiish.CBR EPmI0l BesgEIbhgCoOmRIiRg: ei n at | east

one gehtitdA! *ﬁﬁ%. - i.nal, for .
anbi dext rcg usly c%dlgl%%&%g%?lﬁ%éﬁg{a‘aflg géﬁ(g]ﬁ woals rﬁ’) T gnielisg the
Phorsiiish for seldedmely providing power toeqeiviee thadt &k n t he
connectqr eceivgg cavity. 9 e systemof claim75
I

1. Th
wher PG SOERE fos hoping thesenieldrodyle and edepteddpdpreleasably
Iplddi 1D the19a56 BDEJIAY, (RO ' ! -
C o s ARSI, (RRAOONGRln A Bl T ctcally
coyphngto esuitiel cqupdirs po Hedase hiising foe proidingthe wehérafedcontrol

.SEns| he cur.rent. sel.ectively provided by the solid
sl e b g igRs e te B von gourigas e ganiol
haigiigaotiaf bast abwkiy. 1 wherein the control unit includes

alimt nodule for controlling a contactor as a

function of at |east one of a sensed limt

char er{st | he. s ed current. 93..The s em

of o m RSB R a2 Sl Roven e By e S
rehigbiangga }mak@epuck&b@ﬁﬁ%lﬁ@tiﬁpﬁﬁd WhereidBe P MBLAnE D&hines the

control housing, the base housing, and the bus™ bar
CaRY Hyreeeie F}&Lﬁogé stagp 18laygn t he sensor with the current

sensing portion of the bus bar upon rel easably

coupling the control unit to the base. 94. The system

of cl26i m Tife askeniely of tlim 404 whesiaile coftr@hdusind if Adapled for
. omeriﬁﬁﬁbph anqlmher%%g the control unit includes a )
Ingeriyen infon fifst bpssrhaymgia st basg hewsingiwith aspyitsofor regeiving a solid
st j .t . i.on_of

AL b OckT pROrRREieRINGE oF el v iyt
ang alseeand beenbaving & beohd bade hvnsiup evithoafingcavitly ifod fecsieingor

.nterface . for cqnnecting to.the limyt sensor and .
501-‘% étélfevﬁef?a h?ﬁ’@%@}?&@‘af Wﬁi%ﬂ%&gmn Yyt asesend-eavity 4oy receiving
a 130/ sAitBIOVGneil i ere® WithQhe idHdS {8 fdayf O Providing a

control signal to the second power switch. 95. The

systemof claim75 wherein the control unit includes a

: . it fi ¢ i di
o catedsdai: bLAGR 127 Wi Siunditeite ilides a top

en8y:sb@ s, and 800t ORAIpdkihg Brlks Gt 8 seP Bf opfdSing%lceM
of claim 95 wherein the communi cation interface I's

defiping psgt ¢lgiexalblatriehen confignred torrelgasablymanbledo aakifferent

: : | Sti f { tm,
mAEHFE bRERAGTICL I, SR A d0fs oRa BIERHE.
sensorbus, a DeviceNet(tm bus, a FM5 Lon Wrks, a

Cont,r ol ea Network (CAN), an Interbus S, S, an
SDLCSRS. mﬁéﬁw@é‘/ pirgdaim] 24 vhegrin the gontspasaerally ikaludes a

- fi n ...
C N e Sk T op ety o hOtne Bhistngiora
proporidrRl, istagdah tderivmivi (BID)dkectiont Bllgadlaﬁﬁve F:11D) Eikﬂ&ﬁbﬂ;&él S
LAl an.FDDI network, .private data networ .an | SDN,
progioplsrctiens * Prviortypel e asn lonsion: 7 raueEReih inerl, and
do&18 HE@YativBichntkdl QPHﬂ?ﬁfuﬁcﬁ@‘Hg 'Yed BtwaH %ﬁc@lgna:%.ndl £RA%%back
one of a characteristic, a diagnostic parankter, a
funstighi | e, and a configuration. 98. The system of claim
75 wherein the control unit includes a processing
system for determning a characteristic, a diagnostic,
a profile, and a configura8on of the power contro
system 99. The systemof claim 75, further conprising
alimt switch coupled in series wwth at | east one of

e a - .. a 1 o " o
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power tap w thout renoving the contactor cove, further
conprising a secondary power sw tching device

wehewteéxaal |y coupled to the internedi ate powePCTA82005/032150

through the internediate tap port. 103. The system of
cl ai m 99 wherein the base housing includes a contactor
control interface positioned for contact by

conp Si lLi.ng of the controlunit to_the
pase fusi g SRERETEHRAET R whrEindre fontiel pagune deines
c@ingetor teeaivey camyRligsted & £681VE RbokRes fi8M thBexterior of the
contactor, said contactor control interface conglgure
C@Eﬁ’éP@%@&lcaJIy coupling the control unit to the
control |eads of the contactor. 104. The system of
claim99 wherein the control unit includes a current
sens30.f oThs estsinbly 6 dtalfiy EIOtwieM lﬂ@te@bnwctbmotemgméhnes
term of the solid state relay and a |imt nodul e
helgs W&gt&t}% FOINSELOr FReelvigheaydty dpr raecising pinstfrem adiCBiboard
&pvg tic and the sensed current.
Cﬁgﬁﬁ th@y%?gﬁ?%?%gﬁéh%199 wherei n the base housing
includes a pivot fornation on a | ower end and
posi oneiBon an po |n portlon of the | ower end

fr o ¢ Pempit o Octther inchudimng g g nfcz§¢ Aefitichn
)
‘%?“6%?‘?% ) *lgﬁ%%l??lﬁ%fﬂ%‘%% ok OE, SHE I Rikaid e

cinoet PEH incudesrromatei E?’@rmmaf ﬁnambicﬁﬁtroﬂ'shﬁ c&}pﬁng wheodt least one
cla er co S|n a heat sink configured

cdpigP BB iopib e Geeeh Yol iough discrolsrdiopaskin the

cdiRE&bceitOoavith O f ﬁié%ﬁﬁbloissé?ﬁlﬁy m 106 wherein the heat

sink is dinensioned to have a footprint that is not
substantially greater than a footprlnt of the base

housj 8...IThe s ai.m?7 rein he b S

housﬁnbg i éﬁ)dl (%@Lal c}%a a@@reén F%g]t%?ﬁ?ﬁ’m’? RLthe; ‘hgt
tefrbitdal 28 tmcawdualq,r @ﬁﬁoﬁard tb @ printd DGt Rt dbrdf @ sol i d

state relay received wthin the cavity. 109. The

systemof claim75 wherein the control unit includes a

powef33ne enEn ther co

D owe{ fre gg%{ SREneY. qu%g@elg :%h‘?’hé% red o %‘é&f? Ph‘@veﬁadapted
foy cbtezing aqmmn off thel conttd) hbbgng atid @inin}y 1Y icE@tbcrl rédeRrer

out put r termnal. 110, The system of claim 75,
Carft}}’tt %F Ying .aﬁ@maectqtgﬁtstnér Isspdated miithghe eepneefer receiver
R B R RN Cor et o YRS P ST it
the oorplectog recatvel emdty afteporsértion. of , the fusible Iink.111.

The system of claim 75 wherein the base and the

control unit are configured for selectively

cont il | I TG 4s86n bl eflin 429 buifeid #R YonfMiforQbechdiOhiity

phase power, two phase power, hree phase power
haathgdmmgt to a@llectl\d@b( re,qelpgworrcapnndmglysyosﬁ gured dempale somgctor to

ase for, rel easabl. ceivin

e PR R fePohPHBY o ERERGT pythinfe Putnsr
leanﬁQWQVnﬁMAtCh a second cavity for receiving alllht

switch, an input power term nal, an output power

terni nal coupl ed to receive smntched power frontan

out v w tch.. cont.r

cou B]l%e is G\jfﬁ[{ogr‘e{gg‘zl(?fl}‘;1 of Sﬁi ?%h Q’?lﬁrﬁblt SR anﬁnbtth[ includes a
cuerent sep$ortvethih el co@frol Ieising @6 seasing @\bﬁfreﬁt\/&sidéthtecﬁﬂﬂh the
SG&F I|t f electrical connections; alimt switch

Y]Pt(w edogvea i the W&puwe,rd@rmled the cyrrpelisenson being
[ [
pop/en! FRbin AR RRNRBEILERT ahhelle iR Yl Wl ishign of

received within the first cavity, and the output power
termnal; a control unit for providing control signals
tothe limt switch and control signals to the
recei ved power switch for & ectively providing, at
| east a portion of, the power received at the input
power terntnal to the output ~powver terntnal the

e o o,
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limt conponent as an integrated power control system
115. The system of claim 112, further conprising a
woauwsroesdaet ch positioned within the first cavi PgTAS2005/032150
coupl ed to the base housing.116. The system of claim
112, further conprising a heat sink coupled to a
thb btidediousing upbn theaehasdld @uslifgot the e6@id) Hol@nf 8fthe Bhatk
and the base housing are di nensioned to have
hoysWgt antial Iy simlar footprints. 117. The system of
claim 112, further conprising a solid state rel ay
havi ng a hockey puck configuration positioned within
t he 36 st Tieass¢mblyrd ctabmilé dvhieteii the poase shitsisndimnsbwer
t.h Eggt sink, .118.. The system of claim 112, further
S“EE?ﬁp TP PRSI %}%td?laiﬁe %M@Wr@aﬁg £ §¢cond peerswisgh as a
i10a;
R e P R R A oY s A Bhoctne
limnié muidu el haying himjgewaesor svefach forlcbAnecting te yst lanit @énsot aidn
112 wherein t.he. base .housing includes a limt sw tch
fe%%}ﬁlPé@Te ﬁeﬂfeéiilf% EPYBERE &Eﬂ’i@gﬁ?sg?’ FtRoer gyyitch control
inGeMABs BT prAAdidy %'cBﬁtrGl%'%ﬁial ¥3hOkecbh® p6RBL ditchuni t onto
t he base housing, the Timt switch control Interface
el ectrically coupling to control leads of the Iimt
SW t ch. 0...The syst em claijmi1l2 wherein the .
cont i v SR S ot b ebnol e grooBunSitrrgion
infuiatefnfidaiddfoppvidega teminbgicidPwith BOMWESt oh€biTh Béond
and a limt nodule for controlling the [imt switch as
cogtrp] aseqmily ape 2acwmeteswgrationdl syserar act eri stic and the
sensed current. 121. The system of claim 112 wherein
the control unit includes a power mneasurenent
conpidientThef dssdrhisly of oRn 137 Rbe@iPMBRbmMRASIKORBRErface is
sena?r configured:for_neasuring a voltage associ ated
adgpie I9r e E PRI QR 3G e lested i ran otgsonp ¢awisting of hard-
witr&f, @@c{l,' anili%gifelagg%o ?(Eﬁiglfx li?fc.a' m 112, furt h_er .
conprising a tusible T'rnk contigured for receiving
power received at the input power term nal, the base

h [ i fi d fi | ling,  at _
hous o0 il e ier Tl teay colbl g tat
adfpted k& #biliteih 2 doRfnlEdEoR Q@ieét_@@frﬁﬂﬂh& 8%061 :Ughsiéﬁn% of

configured for selectively controlling the I ng
a WhatBus | dadlas Semiahdsétnydre-phra potgoler Seriplex, paserbus, a

d t h t 24. A
DRG0 ABSRS B0 Ga Y ol e B ek YN fbous .
anSDRC 0AS-SivSHRED (ASL)NYLBcA BRErcbitectBUsNUIR-Hie) 3h TEERNG 18

defining a cavity within the housing for receiving a
bug Riofibys, i Ignterprise sommupicatien bubingludimgpni Bthemget BCP/IP, an

ral Qur f ti.ng.cont.rol
o o R E AR A e e R s B e e
nededrecdr ISDN, pdaWeINng power to a power |oad; and a
control housing for housing the control nodul e and
adapted to be releasably coupled to the base housing,
t he ntr ' ' j tri |
count g s HasTPRr DEE2E AR e ol 0l iR it
mgnaryifoli sigritidiat lemn enadiedciaemateriotic,si diaglosti¢ parhinetef ApRbfile,
witch within the housing cavity upon coupling the

ang 3FORBBUIAYRRsIi ng to the base housing. 125. The assenbly
of claim 124 wherein the power switch is a solid state
rel ay having a hockey puck configuration and wherein
t he 1ddse Thewssemply of clamg 14(heherain thy niemare tseseleetedfeom the

solid state.r 26. sse y. of ¢claim 124 )
iRtoDe R & HORPNOM A FELADESEHENY e ¢ 5 Rewpty, ainual

into a first base having a first base housing with a
cavity for receiving a solid state relay having a
hockey puck configuration as the only power sw tching
devi ce and a second base ha&gi ng a second base housing
with a first cavity for receiving a solid state rel ay
havi ng a hockey puck configuration and a second cavity
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doubl e derivative control (PIDD) function; a feed
forward function; and a feedback function.. . 129. The
wagsemmddiz of claim 124 wherein the control houBCTS2005/032150
defines a connector receiver cavity adapted to receive
a connector fromthe exterior of the control housing.
starage loTationaysergvplsfa ra¢nadrihdegige.eheamaivterirhadablermedivmy a
h i def i l.es. W t hj onnect or. recei ver
cofiR PG LSRR BTt bt I Cor RUREE BobBifan e
within the control housing. 131. The assenbly of claim
130, further including one or npre control Erinted

ci rckiZe  bbrasserplgsy clgim AZH wﬂaﬁr@irhth@rc:o@vmldng mFingludes a
PRSPy Aol 2 B0 000 WAl B, L B 508

conéigsitatiomef thembwvet cdfiB] byeend Wi th a recei ved fenmal e
connector through the holes defined in the connector
receiver cavity of the control assenbly. 132. The
assefl y Ple £lahBly b7 Uaph (08 WhoRAE the bnt MmO 1S ufudkE
mal e Ftermnal aré individually coupled to the printed

pro¢assing sydbom ek, petfdBmirpea aasssip bperoefing pracess 58lkcted fotrhthe

conpri si.n ontrol caover. adapted for .coveri a
e BB of i Sehhics i el oD b Bacs Fattdttbelon, a faul
isSIMIL G406t JafseSh Y@¥ing aMlirhi¥, a thiBh&18VLEalMeMiddda Filure prediction,

connector retainer associated with the connector
a meiptangete wawduye, atvakidationnevardicatien, s traseatibityngn auto-

configured tqg.secure.the fepal e connector. W thin the .
cob el AREEH SibPeyl SRR ACAREr it B ggteica
mo&HRED) YelPhdfingstraid 4Anba gEIEhiAdAl€oNNect or recei ver

cavity having keying to selectively receive a

correspondi ngly configured fermal e connector to provide

pre erm ' ' t T

W nin s SR R0 o Povlel ST B B MR ormprising

ass andriingod selidadtate 14y Whétigea Rodkee paclntsrdlguaaivariitoy cavity

i.ncludes a current sensor within the control housing
defiged By A bpseghaying # hasingassoci ated with the sel ectively

pr ovdoE{?ﬁ’nS%%?u W Ger i v alpgl\fﬁ{ teprfiind] e s5ltl?st?te relay;
curren nso Ing positioned w thin the contro
housdonglifig#an edtpgirposver teninital o aucsutputttemensli ofghpelitistite
ft he base housi ng upon the rel easabl e coupling of the
]ﬁgﬁhtrol housing to the base housing. 136. The assenbly
of Cdoﬁbﬁ@lglg fir MR Aeth BN RO MRAr S SRt éo°—nt1%f1 {erinaial BOWET

switch, further conmprising a limt nodule for
sotidstateielayng a second power switch as a function of a

sensed J.imt operat,i characteristic received, from

oot oS Bl SRR BRI sk SO e ot
thé 83181 i@ elh@rangonnecting to the limt sensor and

receiving the sensed Iimt operating characteristic,

and iasesnger cential ehit baving e lcontmldobsiog ofterthp basgihgbsing.dhe

Coﬁg’g elaﬂ(il:sgl%igga gllfeal%a%e kg%ﬁf%??g@ﬁ%g@%%ﬁgg }t‘e cgeis%bjl}g’ zouprBE the

in§RIAUBhEStunitno ithY IR15¢,aBeine&tithg g doeeolfudit ipslodingicB@pRssively
communi cation with at | east one of a_second contro
cogpbingiheyonlrel vaitita tha farstinatal sttshmentidtuse and sle sepprd control
I . Lot h . _
oA ket ofia Bonfhityble MBER Bl O ARTTNEAARED Wl Lonpol uni
angehelcoftie towtrol térmigaioofthe oolid satenglapf hard wi red,
optical, and wireless comuni cation |ink. 139. The
assenbly of claim 137 wherein the conmunication
| nt epyfsacerymatiapbedahelas ok bhhbliling irhdhisk the solid state
communi cat1 on selected fromthe group %on5|st|ng of a
relfit®a s(aqunjing Pafdcas Seni conduct or one-wire protocol, a
Seriplex, a sensorbus, a DeviceNet(tnm) bus, a FM5, Lon
Wrks, a Control Area Network (CAN), an Interins S, an
SDLC, AS-Interface (AS-i), & Local Interconnect bus
(LIN-bus), an IEEE-1 118 bus, a Profibus, an
enterprise communi cati on bus including an Ethernet

—— e p— 1 L, T - e
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conmput er di sk, and a storage device operable to

communi cate information. 142. The assenbly of claim
wa2doowhexiei n the control nodul e i ncludes a proeesAiSH®s/032150

system for determ ning a characteristic, a diagnostic,

a profile, and a configuration of the power contro

system 143. The assenbly of claim 124 wherein the

contyal ' ' : r .

por 1481 noiethEnbABEUAER 124 B RE oDl Y SR com inagt,
ledshengofaifirsc corsiestor hgodio the bisa@oosihg assubstahtiflitdo@er the input

shooti ng net hod, fault detectjon, fault isolation,
poxvef ik gada S%@EFP%@ °1"$T‘ﬂ tki? bésetqu“é'é‘E@P grbsggntially
co%d! thggaflpiu Bowdk t%&jghw e prediction, a maintenance
ure,

proce a validation, a verification, a

traceability, an autoconfiguration, an architecture

al i gnpent,... a fingerprin n identification, a

heardr | Ui BN P e 44 bR PR el Gingh busbar o the
sofi@ lsfatd e HyNehid HtschinkousdalBichfthOfix &85 EIIih B theb ROWGIsing

control Onit, the method conprising: iinserting a solid
to gheagodidstitaeldyawith thedbusbekey puck configuration into a

cavity defined by a base having a housing; coupling an

i nput power terminal to an input term nal of the solid

st ate18r el Bye me@ue bf Agin@ N4 Piherdin tAEBRS birahdThddla dulredh

output termnal of the solid state relay; coupling a
sep§ing porgign epd thessongrehwrahinclupding areriest senpqryveithie dherqogirol

M f. > Li [ ; lin .

b Gl Il ool AR o A et By 8 580 oning
thé elirénd 8¢nsef aidue tledutdntsdeading ]b@frtian of @etbusmaerting a

control unit having a control housing onto the base

housi ng, the control housing and the base housi ng

bei COnfyi i | hserted

cont Sl ureptpBH pEbAEL ER b LB hddlnd TP
anhbidéxibiun § CBobqair & ssthinethy caarad hougng, iveheegin insalllingntiht PIOB

the fjrst, control  attac nt fixtuyre and the se
bogghinelyy e%lﬁlﬁ%reﬁ&@mrﬁwg FeoRngF TR %Ctmlﬁ@tegr? B board
th@ggﬁﬁlglfegtﬁ fi &&}V%pomk w@ﬁmthnﬁsiﬁg Hhd lfh_‘to 4 Rirha1@BShnector

e control termnals of the solid state

orr the ayteriddaf thf bevembblesd of cl ai m 144, further
conprising attaching the solid state relay to a
nmounting surface. 146. The nethod of claim 144, further
conprsosi Nphd @88 3P Mine P4 finfiger dbmipFiginh ieRIngfa @nhédtétinto
connector hood to the base housing to substantially

a gumestot teecivermavitp defnedthyrthe peritrad hdusing dleoingerting A eetnsetor

. hood tg the base,.housing t uhst ant j.al I y. r

ing e AetitEl PUPHE R o0y or 0, 1%I Rk Dl AT o (e o

conHédtheretagR Pkt ROthacb@®biong a bus bar to the solid
state relay, said attaching a bus bar including

fixedly coupling the base housing to the solid state
rel wi th t had. of claim 147
wheﬁélh {ﬂgnggéggggg?%%ﬂ%ﬁggﬂgggaﬁﬁénggSensing portion
and inketie@slifml switdhtinforcdouthicteg cavigusfitbabassdoasing,wintihi n
the control housing, wherein inserting. the contro

uni telestbealkyironperiog M K §WitAR Irseiss Boiiths WRIHRP Ve erminal,

' [-on of
o R L BT P SR e M AR TR ool B e
conprising installing an ambi dextrous PCB board within
t he ntrol housing,. wh iz installing.the. PCB bhoard
i ncl {des THoBREPHGY o I Lifpeler gomprisipi insetiing qoptacior
con@BNEhE&0f Snth M hABhORM LarldNh @gﬂ_BitiBﬁ k@SorsbisRYly Bontdet a
cover of the control housing and into a female .
contactne couirolmempogenyof rei controlf untit svherpireinserting the cppyol wrie
met hod of claim 144, further conprising inserting a
connector into a connector receiver cavity defined by
the control housing, the in%%rting a connector
i ncluding rel easably coupling the connector to the
control housing and coupling a connector retainer

o, .y o o o, A r-a o o
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and a control portion of the contactor. 153. The

nmet hod of claim 144, further conprising connecting a
wousichkesiki nk in series with the i nput power tecmiusai05/032150

and the output power termnal, said base housing being

configured for fixedly retaining, at |east a porti?n_
ontgthe hage ifalides campletipg an slecirieplonpeqiion bskweenhgcopime! unit

u tqqreo SRR e LRAgerting a power neasurenent
aanaD%ou e!i RN r?lft e;&(r:%aﬁﬁ)r'ol unit and connecting a power
measur enent sensor to the control unit.
153. The method of claim 144, further comprising connecting a fusible link
in series with the input power terminal and the output power terminal, said base

housing being configured for fixedly retaining, at least a portion of, the fusible link.
154. The method of claim 144, further comprising inserting a power

measurement module within the control unit and connecting a power measurement

sensor to the control unit.
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