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Field of the Invention. The present invention relates
to conpositions for use in refrigeration and air

condi tioning systens conBackgrognd, 1 ,1 ,2,2,4,5,5,5-

nonaf [ uoro-4-(trifl uyoropet hyl)-3-pentanone (PEl and
atl0¢WMast ondligh Plﬁﬁeéé%l?%)éﬁfpugﬂ%:% S?'GSI{C@P%‘QH(S@FWQ? power to
e | b ; | LB oryl( hips.
b e el e e
mDotwer peweihengdimenfary hial, oxidesepriemdnetof S) busses have

rel ates to, co sitions for e.in.refrigerati

wimoT BBREI e TR SieEaes i BiEa e L & 46U Fittz or
C RFDNEES Ahta GRAEPELSIAY id ude. Sukh busses have been modified such that
,2,2,4,5,5,5-nonaf | uoro-4-(trifl uoronethyl)-3-
pehtyarolongdrBEit raihtd rail, ¢ausisg ap icTedsr ok SEEH JFalD, and hence
al.cohol , keto et her,. ester

N-h(eati §nErg B%Eﬁ%eyy}\teW]&aﬁ% Shdy}ll tan I/r(])el,)us have been used to
Pehdihida! RstNaBE RatbTOSRAQkintIBatiohs Teferehce the bus output to a low

, 2, 2-pent af | uoro- 2-[ (pent af | uor oet hyl ) t hi.o] et hane or

c GripedRICE.d1vé cause cBeFsS DITEr @RI PHRSPGFOrIRRCES SXRtHied

i nventi gn ropi c or near azeotropic and are
u %It[heﬁnﬁlsﬁrz}aléélgegllsogé%g f producing refrigeration or
hqeoozr as Medr nidthewf dpofverifedactich habe deeri piggestedfor

Rel ated Art. The refrigeratjon,i ndusti;(?yfhhas beg)n —
wohenyeg consrol immepesy devigesq Linesirapleangtherinyalyes loyyrgipg the
reLr P! ieve thermal
5 O DLkl Q8008 WEBhEKhod does i

hystiessch lovefihg dreomawdrenssupitieGsite o€ ithregsyplens bt ib anlyaastsdo
result of the Montreal Pr.otg}gal . .Thg %&{Ei og&}for nost
r efelaygle areralh ey eAnSURRLon R felaRas iY 9ra the RPgly
of 3 ydr of | uorocarbon (HFC) refrigerants. The new HFC

refrigerants, HFC 134a being the npst wi dely used at
t hj0803]i ne, hAnetherror erdhed depives inomeptsribndisahlingthe

thus are not .affected. by.the current. | at.or v
SR AL WaheR S GG SRR B et

e Ny {oARABY HidhbIE B BB @evidYin Ydpb it 18 lejth ¢ 8 sedgirqlasdeived
phase out” of certain HFC refrigerants as well.

Cubrigle teniperattiiee. Bandwisth theottlingiss plpo bser usedag response to an
regul ati.ons relating to ' [

citvi aRer fredinntoh BuRhdilic SELERY, B Pl g
Theagdea peientifligflorBaicedittibedisrhand mesedy devicdent i fy
new refrigerants with reduced gl obal warm ng potenti al
for the autonobile air-conditioning market. Should the

regulations be o piaadiyu AR AEhradighe Tuture, an
even greater need rants that

30 caobg] used FrG.al is #bledsdiagraihef a gitehgiachtling kigh speed bus

air-conditioning industry. rrently. proposed
reﬁﬂcaﬁb%manreéfﬁméee?fﬁ?ﬂ%m%tr%% -nYe‘élfgl'i ncl ude HFC-1
52 re hy - t lof 8ncl@ding a
R Aty (e b s L T G
t heisk spetgdes ecbrdimpltaar ereanysle ambodiondnt of thieanveabbe.,

and/ or have | ow energy efficiency. Therefore, new
alternatives are constantly being sought. The object
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radi cal, a pentylene radical, a hexylene radical, a
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These | actones contain the functional group -CO2- in a
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pol yoxyal kyl ene gl ycol ether nol ecul ar weight is
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10 pofxt IRgdeasgisigr 9Ebre sol ubi | i zi ng agent _
t(ﬁ)‘ig € myg E@yzfaig ffogﬂgnarpiod)&%w%&%?%cg)g@%&&%ﬁfhﬂa 270

ferent R2 ox gr oups
poiryam‘ﬁghkyg meaygbmczﬁ)b fert loer posadr uindel it 0pgyaindhs265 is set to

ibedovar Fetanir D Ml KDFo% FRasl PSS pkpesh detransing thi
r agﬁtgﬁ‘tl er\%Vdffi ﬂ‘ltérf’ac@dﬁgée bQIQ?n 1 VRIEQ)IM o?ﬁféﬂiaﬁﬂle transistor

sites, e ra Ical ma ar nched o cyc
15 Regrgseta30ysviRheal) (pdtmt 155 dry dpfmedr inoreasing t}metblsmnatlon

oTHP R i Gt O Aohu R Syl e
" aflchbnalfy 01 Bhelerehd e R X ¥ BRRH AU

cycl opentyl ene radical aﬁ%ﬁg cycl ohexyl ene ra |ca
Re[iwééb nt at i leemeavlowphmpd@ iy e soter a faditood of many

oot e o et aengerdh e Pr e S fiser 200

20 gl M©®1ded an BRI 2865 ,Ydulbk bé 9 blgndl rg%r%sentatlve of temperature which may
tri hydroxycycl ohexane and

trihydr oxyCﬁW{ ohexane,
bybe esee\p Agterniap thadayiaeiy pt amamse@ltgmpmm@s algonjtm 270

oS0 Al (R RO s BB RE g0
CHa)w pwannbddaia agtordalce mathhye floarchdit®ohyl ) et her),

CH3Q CH2CH( CH3) O 2(H or CH3) (d | | ycol
ot 7] (or' F HRERGV! erisry orchas TS erSyicy Seek o

| Ayl
25 PN BB R K TR ol (G 8 ol ke
( ((j)z[mdlﬂr&tolﬁﬂ]RAMlt EhBIVIXy Oﬁéﬁl'dl'iﬂ(rﬂf@g'ﬂf fﬂﬁl&lh)ﬁﬂuﬁ( d:]f Zl‘))thE? |re|5\)ery
| 0] C t or I et et .ner
conBhybre Btk osniment sessied e alfgwmrr@mﬁewmne to

et [ I
pérB(%i ge:] ttlelg S yiﬁé dr IS‘BV{])S)B\)GF‘ n‘%%'éwg%ﬁ% iy ) et 15%1%7 Jow,
SOREICHOE3ICrdfid that B3 kik}ent magroq»plgalteeatdo'ghyﬂwﬂl high

30 csﬁ?f?%ﬁﬁ&{légé)% Sepiti Sy ot tis sysismyindhislogl proggr mode

N- IeR¥H pérﬂ{mghcél Tl{e%%’tlsﬁi tﬁ&msécbme@ﬂmmﬁ%ﬁﬁe ftHSow

(propyl ene glycol n-butyl ether),
t@]a@’iﬁ"ﬂm oGy ystati pcni@yna@n@ Bhig @spect of the

o ey ey PRSI ke PR i BN B et o

ether), (CH3)3COCH2CH( CH3) CH (propyl ene glycol t-butyl
ether), (CH3)3CJ CH2CH(CH3) J®(H or (CH3)3)

(di propyl ene glycol t-butyl (or di-tbutyl) ether),
(CH3) 3CH CH2CH(CH3) O 3(H or (CH3)3) (tripropylene

gl ycol tbutyl (or di-t-butyl) ether), C5H1
1OCHQCH(CHG)CH (propylene glycol npentyl et her),
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general fornmula RCIx include nethyl, ethyl, propyl,

i sopropyl, butyl, isobutyl, sec-butyl, fe/t-butyl,
wW@enwsai947i sopentyl , neopentyl, tert-pentyl, PCT/US2005/019026

cycl opentyl, cycl ohexyl, heptyl, octyl, nonyl, decyl,

undecyl, dodecyl and their configurational isoners.

Regdre et adichty €f gl bmmﬁfcbme&xﬂpéfdﬂn'gﬁl hizhagefotmance mode,

include but are not |limted t

3- 1O habmsy by iep praried than cgo é’ﬁ P%fF?}“@lWﬂﬁﬂddﬁ’ntP‘a esteny.

ch exane érﬁ{a >i dilc QBB Ay
1-@@Pgtoocta¥g&m%rg or ono m. ﬁn%rgdecane and
1, dnméﬁmﬁbmHMdcmﬁmdmaedaE%S%rR&mbmbmhynwhghd@&nngnof

the present ention conpr esters. represent ed
5 1 neatanaats AN RGER G R (AT RS A ES e wrements

| ndARRNERRLbInSEh 86185 ddsRBa,!dr '&@ﬁ&tl@fﬂgf S6 thénual povier
saturated and unsaturated, alkyl and aryl radica

Pr@ﬂsmwedmest@m§ consi st essentlally of the elenents

I f f
CollB80E sbol Rt o RagE el Rk g7 e S B e grem
tis dr ‘t e tim: en silicon is cool, 1
i nféhiﬁéﬁaul&*é is 3 16Wf;a1ndl tdH Iﬁﬂgicnlf_?' t}CIII—tB ;_ng( d\ylhsosblll,llt i is cool, it
10 d| wilk inherestly pperatstipgfer. ﬂ&wmt@n féthXﬂS ifepnatiggasech as by
B e’%%‘tgétg thd %1 ﬁls%r 580 fm(P @e&%ﬂmg tﬂgﬂo‘tﬂg ?etr%magéoﬁgjcrength can be

ropy enzo

et Rayyst lwlkhcﬁ@ te@lucing ity @aydl- ofalid@enioey corfrotlat. e BT Wards,
commerci al C7 al kyl acetate) 'Exxat e 800

c otheeklepaftmongy R‘-Wd%@é'f tzh@ éystera|h% ﬁ@qqugwtrﬁégglf&a@d Bpuse
t egémgffﬁ%lotﬁe? allfe i ﬁ% Wbﬂﬁef‘&lgg?ﬁé glgeﬁﬂw fill
present tnvention co actones repr esent ed by

15 st thea opee switdies 2 Blo d@mﬁs@ Be: c[riA(]a 4] opeCwithlesse250 and 255 to

tones contain.the fu 0 nari
of SaSTSReE A oni e BBy e VS SO B hedsube R be
géb%ééé@ﬁ Ié]algt{}g Blia thBLExldRBQVSBaER &, The decrease may be

ependen cted from hydrogen or |inear,
br arwmpdishwmtha:sanm oywier e5 thealecneasead daimd stueregdlh of theed

rocar byl r.adi.cal Each R though Ra may be
COHHEE€@ f %% Agv Sz;Zisng with another R-i through RS.

20 The lactone may have an exocyclic al kylidene group as
in structure [C], wherein R through R are
i ndependent|y sel ected from hydrogen or |inear,
branched, cyclic, bicyclic, saturated and unsaturated
hydrocar byl radicals. Each R though R may be
connected formng a ring with another R through Re.
The | actone sol ubilizing agents have a nol ecul ar
wei ght range of from about 80 to about 300 atom c nass
units, preferred fromabout 80 to about 200 atom c
mass units. Representative |actone sol ubilizing agents
include but are not |limted to the conmpounds listed in
Table 4. TABLE 4TITLE OF INVENTION 1,1 , 1
,2,2,4,5,5, 5- NONAFLUORO"- ( TRI FLUOROVETHYL) - SPENTANONE
REFRI GERANT COWVPOSI TI ONS COVPRI SI NG A HYDROCARBON AND
USES THEREOF CROSS REFERENCE(S) TO RELATED
APPLI CATION(S) This application clains the priority
benefit of U S. Provisional Application 60/575, 037,
filed May 26, 2004, and U.S. Provisional Application
60/ 584, 785, filed June 29, 2004. BACKGROUND OF THE
I NVENTION 1. Field of the Invention. The present
invention relates to conpositions for use in
refrigeration and air conditioning systens conprising
1,1 ,1,2,2,4,5,5, 5-
nonaf | uoro-4-(trifluoronethyl)-3-pentanone (PElIK) and
at | east one hydrocarbon. Furfher, the present
invention relates to conpositions for use in
refrigeration and air-conditioning systens enploying a
centrifugal conpressor conprising at |east one
hydrocarbon and 1,1 ,1 ,2,2,4,5,5, 5-
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Agitation may be used, if desired. The refrigerant or
heat transfer conpositions of the present invention

wo pbaoe7l, 1 , 1 PCT/US2005/019026
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,2,2,4,5, 5 5-nonafl uoro-4-(trifluoronethyl)- 3-

pent anone and a hydrocarbon sel ected fromthe group
consi sting of 2,2-di nmethyl OLAANES 2, 3- di net hyl but ane
2, 3-di et hyl pent ane; 2-nethyl hexane; 3-nmet hyl hexane;
2-het hy ﬁ@ﬁ@%ﬁ@nmﬁ$%€hylpentane 3- met hyl pent ane;
cyclohe g@p cycl opent ane; n- hept ane;

met hyl cycl dpent ane; and n-pentane. The refrigerant or
heat transfteilecompbsitoitionlsuspf t he present invention

may be azeotropi ¢ or r ..azeo conp
azeot r oi)v‘?f“(t]?iﬁ‘n‘g?)éﬁ ‘EqHB%%%Q the ‘fqr‘ﬁfﬂﬁgr %t?n‘f Wﬁéecaooc?(q}a\xﬂlgor
NDfi@refnP FLARGERS tﬂaaarefsaecavap Pﬁv@@d tBehd dodgroner; Bhd t hat
may be above or bel ow the i ng points of t he
i ndi vi dmaanablﬁmwemn@atmsmwdmcawowle@mtbp ibgs, wherein the
PR b BlocHE AR AR Bl e o proviced
opRrih¢ téiisollehi ch may reduce efficiency of the systen1
Addi tionally, an azeotropic conposition will not
fracti onate upon | eakage fron1therefrigeration or air
comdi ti 3
componentt SReg 5 iy L And RfE) Lot oA WELAS@HE output driver
dugdupted te akegmtrotied ahdlteds tus. a f | anmabl e conposi tion
either wwthin the systemor outside of the system A
near azeotropic conposition is a substantially

§iSt angy, @glsténps%ag iinfly '\xﬁle?éilﬁr{%taldﬁita@ie & s {1P5 fput that is

stances t hat aves essentially as a single
s ui{ﬂgusietbas a fonetiowmyf the clohk fimqu@wiese a near azeotropic
conposition is that the vapor produced by partia
evaporation or distillation of the liquid has
subst anth@bysint BEIHRNT WHRFRQ RleldrRRr 8sin %ﬂi&s bitfy 'sfhﬁfa rom
which it wds evaporated or distilled, that is, e
admmplunmt@twsmatall (B(ﬁdeeﬁetrumuwor feldtefighisumintor{ CMOS FET)

ositi.on ch e. har act rlze
o0 v B8 e GRaRE PowdRe frerin el B BBP R o Jap §es
prgssUheb@d the dew poi nt vapor pressure of the
conposition at a particular tenperature are
substantially the sane. Herein, a conposition is near
azeotro
coﬁ‘pos ?he Wslegn ?Ee %%1\% ggné\gdérﬁ‘fg &ﬁéﬁﬁ@%a g%\é %Q goupled to the
bobild. ng of f, the difference in vapor pressure betmeen
t he original conmposition and the conposition remaining
after 50 wei ght percent of the original conposition
hag bee '
azeotrogl%sﬁg¥ﬁggg§g%$§§%ﬁgggft|oﬁégog prégggaﬁwn@
| nieatpletarear e |isted in Table 2. TABLE 2 Azeotrope
Azeot rope Conmponent A Conponent B Concentration BP
(OC) W%A W% B PEIK 2, 2-di net hyl butane 75.0 25.0

71 PE
3471 okl ot Byl ARl 6 Bl BFbcing
93vAufe®{bBs #affEl K 3- nmet hyl hexane 93.8 6. 2 46 7 PEIK
2-nmet hyl pentane 82.4 17.6 39.5 PEI K 3-et hyl pent ane
96.2 3.8 48.2 PEIK 3-net hyl pentane 84.2 15.8 40.7 PEIK
cygl ohexgne 8n 4f dafh 46nd ﬁRﬁleKc&iﬁﬁhﬁﬁ%ﬁtpé%r HiandzeRfbnd
36. 8 PEIK n-heptane 96. 4 6 48
mesdigdtiop dine ferrceaieng 8x1@mal pawdumndpEKnhinpetions 64. 3
35.7 26.6The near azeotropic refrigerant conpositions
and concentration ranges of the present invention are
listed in Table 3. TABLE 3 Near Azeotropic
Concentration Range Compounds®(PJB) wt % A/ wt % B
PEI K/ 2, 2- di et hyl but ane 52-89/48-1 1
PEI K/ 2, 3- di net hyl but ane 60-92/ 40-8
PEI K/ 2, 3- di et hyl pent ane 71-99/29-1
PEI K/ 2- met hyl hexane 70 99/30 1 PEI K/ 3- nethylhexane
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radi cal, a pentylene radical, a hexylene radical, a
cycl opentyl ene radi cal and a cycl ohexyl ene radi cal .
woe@sesant ati ve RL al i phatic hydrocarbon radi cedBHUS2005/019026

havi ng three or four bonding sites include residues

derived from pol yal cohol s, such as trinethyl ol propane,

gl 9cer i A depstcasmpyisingi t ol , 1, 2, 3-

tri hydrox Xﬁ#ohexane and 1, 3, 5-tri hydroxycycl ohexane,

by renof %ﬁ Eir hydroxyl radicals.Representative

pol yoxyah kyh&mse @ ‘%{)ﬁpﬂn@ér Q@ﬁplt@@&d‘t‘% Ebﬁtkdlgsr ?&Qﬁlv{irl{% signals

i nclude but are not limted CH( CH3
a@psdphﬁbmnﬁnpww&&ﬁ@hethyI (or dlnethyl) ether)

S othyl § SPPARBAPHEF o g ol DBl Fip A havine

CHaiffeltdnt ifile wiee At @feyséwcuvay lpydw&esartocﬂhenahiﬂmnl):r ehder),
C2H5OCH2 CH( CH3 H or C2H5) propylene(% ycol et hyl
(or di eﬁlﬁ’?lll%foém"? Hying@Apmanatie: (e s C2HB)
(di propyl ene glycol ethyl (or dlethyl) et her),
C2H5 CH2CH(CH3) O 3(H or C2H5) (tri propylene glyco
((et byl I( The dé:\leéehnyf: claigt mwhklielmHﬁ%hEd faﬂ(rﬁcﬁjlfyﬁg-thﬁ ﬁelgihﬁ)on
propyl ene gl ycol n-propy or di opy et her
10 csmi@mﬁ%@ém@@mssr al(B‘FW‘)‘t thaf; Cﬁflgﬁlflaéﬁ"étcbi ycol
n- propyl (or di-n-propyl) ether)

C3H7J CH2CH( CH3) O 3(H or C3H7) (tripropylene gl yco
n- ptr.opyTh¢ devick efivigmolyWhereintbe pwitA QOO HdcEHSBY OH

(propyl ene glycol n-butyl ether),
C4h§g%ﬁﬁﬁ ‘Q 2(H or C4H9) (di propyl ene glyco
n-butyl (or di-n-butyl) ether), CAHOQ CH2CH(CH3)(Q 3(H
or CAH9) (tripropylene glycol n-butyl (or di-n-butyl)

15 et har) , ThOR3)GCHOHADH] GHgedHhe preapy foe meodifyyihe tterpunation

et here) 6169 é %ﬁzﬁeg?c‘%cgpﬂwqg%%?% g(’%ﬂﬁ%ﬁa‘% 313 atﬁ%c}e)d mode

Cfé%)s&@@f@'d%@b'é cotp14d B(thk Bis. (CH3) 3) (tri propyl ene
gl ycol tbutyl (or di-t-butyl) ether), CSHL 10CH 2CH(CH

3) OH (propyl ene glycol npentyl ether)

mﬁmﬁ%é@%% SO i Kb bination

20 € h@e)ianderdfmed sl emealgdsmthﬁr ot 0ntrelshiBé adjustable output
(C2HC( CHQC(CHQ 3CH8 3).and trinethyl ol propane

di drvesLYayabler rdenEaisho brpresponsivgitele

o) f the present invention conprise
h%%%ﬁ%%%?%%éﬁgggggogthe fornul ae RICONR2R3 and

eyclo [RACON(R5) -], wherein R1, R2, R3 and R5 are

i ndependent |y sel ected fromaliphatic and alicyclic,
hy it-ocaf 8P ol RAtidyIRa PPHE Fanstinptien, thomethed GHRFising:

R4 is s f [
25 M koo TSR AR AL S Lok oot it
amngds, have a nol ecul ar wei ght of from about 100 to

about 300 .atom c nmass.units. The g@{ ecul ar wei ght of
sai d anPREeLying afetappgtion Wanediee SEsPU860 to about 250

at om ¢ ARaFynBlalcockRite (BLtheB3s;amd R5 may optional Iy

i ncl ude substltuted hydrocarbon radicals, that is,

r adi cal modidyingianiontpuhdnvéiestelocar bon substituents

sel ected from hal ogens (e.g., fluorine, chlorine) and

al koxi des (e.g. nethoxy). Rl, R2, R3 and R5 may

opt 5.onafrhy miefel betelahf g ai i Stetchib Sfler e ERE &p[ﬁode
radicals, that is, radicals, which contain the a

ni 1sradgvé1ﬁr mmspnsm@eﬁn‘e@@d)th@ren@maﬂam impedancy lsmcraased,
ragi.c ai.n ns.

| B S ﬁ?ock% € is deck d grllgg aﬁ& t}%eho u%ﬁgwgievgflfs%og e%e(a

er al han FOCarD

30

substituents and heteroatons, and preferably no nore
than one, will be present for9each 10 carbon atons in
Rl 3 , and the presence of any such non-hydrocarbon
substituents and heteroatons nust be considered in
appl yi ng the af orenenti oned nol ecul ar wei ght
Irnrtatrons Preferred am de sol ubilizing agents
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[A] [B] [C These |actones contain the functiona
group -CO - inaring of six (A, or preferably five
wW@r@sB14B) , wherein for structures [A] and [ B]PCTRIUS2005/019026
through R8 are independently selected from hydrogen or
| i near, branched, cyclic, bicyclic, saturated and
unsat urated hydrocarbyl radicals. Each R though Re
may be connected formng a ring with another R .
thf%ugthmne @ of Q@%Aé%&;ﬁllﬁ @%WGB&%WWES‘MPUOH mode
al devlei y _ , .
R R e O T
| i deeadased) tisenddakokatedy tlargasedyiang thd aitpgalrive devetlisdncreased.
unsat urated hydrocarbyl radicals. Each R though R may
5 be connect ed formng a ring with another R through
R617. TheThamt@Bg of SlattRi1 4 ivAicRan 88 8 (ipat AdvEledelBTleaGbBhultiple
wei ght range of from about 80 to about 300 atom c nass
unddvices pitadhed tethefdeviee &bw0difigd- t o about 200 atonic
mass units. Representative |actone sol ubilizing agents
i nclude but are not limted to the conpounds listed in
Taps e AThd MBlhEd 4BLRi kPN BoRatkasomptod 23Addifitl adha
speed input/output (1/0O busses cause considerable
10 pofusetieroofidetestndstarperapiye pyoipae s devige. dynani ¢ random
access nenory (DRAM chips. Lower power conplinentary
net al oxi de sem conductor (CMOS) busses have not
suppor t ik inkdobliogblagid ¢ wiak€s pugetcalsuhpttieis modified as a
frequencies, such _as 400 MHz or 800 MHz data rates
cufmeien 9f detectrdevolume R Baldicon thabes-been nodi fied such
that they no longer switch rail to rail, causing an
increase in current drain, and hence heat generation.
15 Thed.eni Thé¢ methodaif ickhira 18rwlhednan pb@ebemstmapton sardusddviten a
rraf'éinéai{] f as ?Fgeac[ ates. Such term nations reference
t hBigh el Hfilrathe L% npedance, but cause excess
power draw when | ower performance is expected fromthe
bus and nmenory chip. [0002] Prior nethods of power
r edlict i Ghe tathedivd ehim U§gdsred pboer ¢dnsnmption rredudedijwhen a

P RS o 3 S JHEHP O ABLE R RPEL QY B s

20 MepfiesdnAngs. rel i eve thermal stress by |lowering the
power consunption rate of the system but it only acts
to delay the overall power consunption by del ayi ng

fetches ,fromthe r vi.ce. |[. . '
methoa Bty AR ol g o AR o
devdusigl o @iputer T ifiplefents @thed off enodsfyla it o cbnsumed, the
throttling, and acts to periodically disable the

memstipddempsisingh response to either sensed or
percei v L.gh t t . i, Ot [ .
25 B g0 bedotBibe GERAR sHb a3 op bRl il i cDiion
detdej ng too nuch traffic on the bus. Bandw dth
throttling. reduces potential perfornmance obtained from
the nme ifyiegiadermipatiory imyedance of (R PYSH t he Dr awi ngs
[0004]  FloGiyihoia%GortaRoh: Bledkameof @ systemi ncl uding
a hi gh spee us according to an exanpl e enbodi nent of
t he i nventlifging an@dGmk divélevel.is a nore detail ed bl ock
di agram of a system i ncluding a high speed bus
30 accor di ng to an exanpl e enbodi nent of the
| nyent| ghe %89}9@% feh&@b1Bmediud b1 QNRNET WheleAOihd A @re@bower
algorithmfor placing a bus into a high power node of
opesmumptionoode d nlpwen pawerescswhptiemnode mehihedermipation
invention. [0007] FIG 4 is a flowhart diagram of an
algorithmfor placing a bus into a | ow power node of
operation according to an exanpl e enbodi nent of the
i nvention. Detailed Descriptilén [0008] In the
follow ng description, reference is nmade to the
acconmpanyi ng drawi ngs that forma part hereof, and in
whi ch is shown by way of illustration specific
enbodi nents in which the described subject matter may

. —y Y T L o



correspondi ngly heat generation. The therm stor 280
provi des informati on about the operating tenperature

wo eooshev4al gorithm for use in determ ning the fPEUSV0¥019026
of operation if desired. A further input may be
provided externally to the algorithmfor directly
S eingmidbiig i$ ierdased) tenclyckofateoip de@tased, arsithd oatpubdrive level is
di rect user input or other power managemnent
al §R5¥9%¢ths. [0024] FIG 3 is a flow chart exanple 310
of algorithm 270 configuring the systemfor a high
performance node. At 320, the operating speed of
t h2denoAysystemtcoodprising220 is at its fast setting.

5 Switch 265 is set to thte fast clock speed of
approxiﬁﬁ?“éﬁa;p@ﬁgssmgz‘?mAt 330, the menory controller
interfaggugdriver 225 is enabled for the highest
possi bl e output drive by closing switch 273 to engage
par al | et memaiy centaller couplauio, the bies andeo éld ¢entral priopessingrinit;

' ve by VL NGk elssE it ey bR ot Bl etoe

d OR&ihddiBfREene FB@EHNERS thad YreSsRlcctividy PR QN to ahEcdiitioSlet; N
an extended node register of the DRAMto obtain a
10 t er ni nat memory dedeeeruwlesito the bisibat sgpdspandapcsjygs s traffic to

de ' | hQ, the
ouf o R sfet & L Eeiin bAR} ShBlLle UBB pefonded 0
set t i ngardadjadtitds pompdt ddvdricbuplad tohke bus;eanded node
register of the DRAM_ [0025] FIG 4 is a flow chart .
400 sho#ipbdpRysimnsAanse congled fibe busiyhepeinthe impedance is
copf.i i : I 10,
G R L S SN e L R S A

15 426gntliet.ch 273 is opened, decreasing the output drive
of the interface driver 225 by renoving one of the
paral l el transistor stages. At 430, switches 250 and
2555 ar eTRPGRGSh of OGS WiSrdiiBiela@iRIaBRI drRiRr ARUALSUh@ tBRat is
150 ohm | oad in one enbodi nent. At 440, the DRAM
outdustediad a/Bimicgoropf the whoick yregeencies. | ow by renovi ng one
or nore of the drive stages. [0026] The | ow power node
may be entered as a function of many different

20 f agg.or sThd BRtAeYT 818in2 35 whergheiha adfueblitivee id cpled Hatween
Therm ster 280 provides an indication, such as a
si@lﬁélllem@mc@s‘éﬁfﬁtaméh@ustenper ature which may be used
to determ ne the device is at an unsafe tenperature.
The al gorithm 270 receives information fromthe
t hg7.m STRE sydtn anelai®nb badifigthet SBnEYSiem 2G0sthisle driowy
power nmpde in accordance with the flow chart 400.
[ oompjedtrebvegndhadedee ard thobEs on the bus fromthe

55 device, such as DRAM 235 may be either very high or
very low. Counter 275 neasures the anount of DRAM
aceg.vi t Yhosstenfoflitlni 24 and fifrtheheorapaisinng a tfermistorfbt yensing
very high, then DRAM overheating is suggested, and the
al EHHEE may determine to configure the system for
| ow power node. |If the anpbunt of activity is very | ow,
the algorithm may determ ne that the system may
op29.at eTh¢ systenepf ¢lhiamn 24 agdh fyrthef comprmreg a béuger, fot Aetecting
al golrith rra%é%&J ace the systemin the | ow power node

30 ¢ oVolBmEPL BBS FEi%ance. The system then becomes nore
efficient in power consunption w thout sacrificing
overal | system performance. This aspect of the
al gr i t Bhe spayenbef clsie A4 and firtheyeonsyritiegrs powethmandgemshe
busld Vi ces .t hat .are a{ I cg?neratig%ggeat.. Itfrwgll such
deSAIEEEn BP LOgRT PR G5 el RPYR PaTAeSIHEE WA 98S mor e
heat may be generated than can be effectively handl ed
by the system [0028] Varioudlmanual settings may
indicate a desire for a power conservation node as
i ndi cated at 285. Reasons may include detection of
battery versus AC |ine power, |ower CPU speed
settings, acoustic requirenents where | ess cooling fan

o o .4 o,




