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Met hod and/ or apparatus of oligonucl eotide design
and/ or nucleic acid detection Field of the invention

wab@7peAasent invention relates to the field of PCT/SG2006/000249

ol i gonucl eoti de design and/or nucleic acid detection.

The met hod, apparatus and/or product according to the

i nvention may be used for the detection of pathogens,

for exanpl e oLoad®eatettmtiorrancACVAC Pewmer Bappdy ound

of the invention The accurate and rapid detection of

viral and bacterial pathogens in human patients and

reeNd & tdmventigh critical medical and epidem ol ogic

i nportance. Hi storically, diagnostic techniques have

ridlel éeotion etelates| touaelopdsdatscty forddetermmisg whether a load is

SRUMEEEtS ven GBEEAT: Glewi bl Boflc FhiataaeSGonpuer supply
icongdrisidg stidif &Geld déeeépy, despite a long history of

progress in this area. Traditional nethods of culture
and anti bodybased detection still play a central role

i ] I,0 [ boratories despite the problens
c%lac{%aggfja S’ﬁak%h_ﬁapsease presentation and

dHagmnab p@weﬁ@dpyblg%\daﬁmr% efurlyBaye 8o haded sMBpéfddbn: an active
can be detected by these approaches. Faster diagnosis
spodey{iacwhishsthednPat Pk dhe @omsr SugPtyy adaptonds cannegted to an AC

f t i i tati .

(S APBEant NI, EFSAEL ) BRI Al moce

fvenictd deaithgsi of thé powermetippistsadapisr iBasil cohagerediolthe AC supply,
chi evr this; with those based on nucleic acid

& 1954 1§ FENDRFiRY FoReaRYtRHt: rvareayitle el an AC-DC external

i j te Pr-OM-Si: I t-hCU .
SR Sy, B8R0 o AaRRS b LMGHiBdelagolR! T bfbroer is in
r;mtme macgiej(’rdi @tgz;rgsiuep ’_cht‘e_ mlandm_ ; fee)dvl;:at ’:imgmhepl Mzbrtelh_is plac?d in the
| er egree o Sens] ti vi (0] e Ctl Qn. n clinica ]
S8 ol Hefindant Tl BEee SredS ydian BT taiCpEon i not in the
o enti b . \ . )
FadleAhlexBipi€ bR Sh 70 BXIdrB Bdldhurily WiBtor 08 spealer for
A porsheal eompsterdPeat Wman thes REpspeatey ibewitbthed @npdtds in active

' or,.of Jnsuffjcient titre pat hogen, det ect.i on ,
5 AlentnBh b Beak S oy, 8 Thar piast t disconnecting
ané ildxt] wolths espearer ranhrsIoaRYMbas | OfHerex@fthleE 8an, of course, be
suspect ed pat hogens sinply due to natural genetic

|
@nyisegedli daEaciMe rmeade t theyexieragl kewer supplyfadagropshaeld ideally

i Adi i n i i« drif a -
SPERR TRt Mad B LR Aokhby bp. P B mpdpminimal power
chbeld beuetparidedpatdegsnist rerpayhl foelthbaadadiéeho switch back to
descri bedpl \g{V\Ang et al. 2002; Urisman et al. 2005).

¢ 8100 \Whes & Ipad i eeRPeEar. questi ons prevent their
routine use in the clinical setting. For exanple, how
does one select the nost informative probes for
camp knewngwvay patkbipes 1bwi goaeucerisumptiorgduring no-load mode is to

TERelcs Stchf o Bo8E POl naY PRl o SMBSA: FeWBYRean SMPS  has
idMRbYeR Y 1G0a8 EviehiBg hdlsd 65 tRARPALAOGRN T entdtion can be

t he accuracy and sen5|9iV|ty o%ﬁﬁn opt|n1zé3 etection

#ogtly iendriheesmayetied bet sarhe lip0BGipnBodr thesyowerdconsumption of an
ktsch., 2004; Vora et al. 2004). Accordi.ngly, .there )

S, g Aorag W?@?’de%?ece%@hﬁi%%&ﬁcf 5raU% hight popwer during

antve myda/ed met hods of detection of nucleic acids. In

particular, there is a need for alternative and/or

i nproved di agnostic nmethods for the detection of

pat hogens. Sunmmary of the invention The present

i nventi on addresses the probl ens above, and in

particul ar provides a nethod, apparatus and/or product

of ol igonucleotide design. In particular, there is

provi ded a net hod, apparatus and/or product of

ol i gonucl eoti de probe and/or prinmer design. There is

al so provided a nethod, apparatus and/or product of

........ .4 Y a N - g,



10

15

20

25

30

probability that a forward priner h can bind to a
position i and a reverse priner h can bind at a

w@omieTiss ] of the target nucleic acid, and \iPEJ/53G20©6/000249

the region of the target nucleic acid desired to be
anplified. In particular, the2region \i -j] may be <

10000 bp, nore in particular < 5000 bp, or < 1000 bp,
ARSthex BBWEE supPy d¥igr, Wwiigh tid

rever se pri ne'?@g}may I% andomgl&q?énre?@@ &LCOCY%Phlsaaf%ear power
sipihekn AEpBE llnearepcswelpsmpply comyrisessa themandrfgter lvepacitor

5,455 5o fae Siiey f a-fehupengt: wf Qe%aiwefﬁﬁc‘t\ﬁré@mear power
élﬁ;ﬁﬁ)t tﬁé@eéﬁ@r@%ﬁséaﬂé@t@?a%‘%dv%U%e@%oﬁﬁ@Ida‘%ﬂ ﬁwowever in

having an efficiency of anplification éAE h|g
@lﬂ@rmd@mgse%w Aappier supplyyéssiit riarwected to the primary

BRI o el fihfotier, 2y iRTTug BRL el ot e Sltput, there

ibystilli iy i prgvéroceisurnggorod(isihg SR)-Reedde. STHRP ptdblefiBMas been
be carried out according to anyoligonucl eotide

RETERGN i SHYadk dhisgieptiRg oAnsiandbiiemade. in nwhight iwhemrno load is
e%téog BH%!eog’(%dcﬁh%?% AP APk ‘?rfaaggoﬁﬁt geihﬁ ad %om)%? supply is

cted regi be” sel ecte ned
msmlmat@j fronatthé gashamgnsidef Of woukrsd, | thvd Ageais thet Is@me sort of

RS sleisuit s TooHq by %eﬂ%ﬁﬁé’@b%ﬁ@?@oﬁgéé&ﬁwé&% and to switch
BlveehedtiDy dndVdtaddiby Or r?ﬁﬁ%eyener gy conput ed

based on Near est - Nel g gi ven
ol i goncl eot| de sa and ol i gonucl eotide Sb substrings of

bR AT BPuEE BrBe iR tind Qeleiistrg bengthampmple and
\EHoRi! I03@ SbtedfshsORa R Bé@#t H@OQSEédC%ﬁ@DPf Wﬁéﬁ fi rt?ésgfnbed in

sa and ol i gonucl eotide Sb; (d) for any oligonucleoti
da %624, éﬁ’ét Hhis dperadauset dirsthhet israpsiemntea Inedastaei ahd monitor

AR df, B DEERHP LS B B o o R BRlsonce or

abdeneeesfta foadMFURB er athedbad Wetsitonasiciit ristls Sorh8 €bower in the
ol i gonucl eofi de sa Iength m has hits with the nucleic

REPPIdR et & BRctippomhisnis readijeevaiiablefar theilC case but not for the

S GAILEIR (8 AI Bt WAL BB SR G o e
taipbed ¢otied; sea:odd(agb windihg gfrthelteisfciengy. THe peSorid=py winding

f atar ic acid is selected if Pi is
toratS PSPl ag sedieredi ks whatayes Fiveiyithat isdmplemented and i

@@thfén%@lttféf gﬁﬁ AMeCloR ﬁe@ﬁéﬁ’cleé er@atrhte' ,&t")l lﬁb cdd¥ however, the
ol 1 gonucl eot | may be robe
fAtatocahfmgtoy decaupbes rtheepmfvet reetpplyi tfmm athuentba&htaed so a load

Rl oaI B piSied RBERSRE, 1 ne

ol i gonucl eoti de(s) may be deS| gned by applying all
criteria (a) to (e). Qher criteria not explicitly
Ngmudinen MGG ingarnhpwar ssupply tdsinn nodan kn cathextgsingdle load

Fotplor AT D 25l Pl By Pt e sadvanteamtnat the

¢fficieAty ROSiNG alive Mbda daﬂflﬂ@bume'%\ﬁ'b’ec%tsé ofahd %)resence of the
sel ected if P(p |[va) > 1, wherein is 0.5 and

negtifien s the probab|I|ty t hat p, hybrldlzes to the
position i of the target nucleic acid va.Mre in
particular, | is 0.8. ¢ . In particular, P(p ; \va)
P(X<,)=-, wherein Xis the randomvariable K
representing the anplification efficiency score (AES)
val ues of all oligonucleotides of va, k is the nunber
of oligonucleotides in va, and c,- is the nunber of

ol i gonucl eoti des whose AES val ues are < x,-. According
to anot her aspect of the invention, the nmethod of

desi gni ng the oligonucl eotide(s) as descri bed above
further conprlses a step of preparlng the selected and
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acid(s).In particular, the oligonucleotide is a probe.
The anplification step (ii) nmay be carried out in the

w@e@smeemss of random primers. For exanpl e, the PCT/SG2006/000249

anplification step (ii) may be carried out in the

presence of at |east one random forward prinmer, at

| east one random reverse priner and/or nore than two
Tm&d@mmm@ p@y@ ' t

art may be u e x{'yn% ’bieﬁg‘rg@nblf]?&eggﬁwoﬁhmq: g POWer
supply, Rine PORd datqnmrt cawar be ssd straighiforaacth nberduser the power

bi.ndi ng. it o | on/ d a_rever.se random pri ner i
HRERTERI RoHie (2R o A7 5T ALEUBHRG Hotieen gorerand amaximum,
et Rahaeh ansreificulTes %e@%ﬁ'@wﬁ)’éﬂ?é%r'ﬁdt‘é%egns connected One

effici enc score (AESi) for every %Czl tion
wayt Hedetagt peloadder dhe Aotase jistio datackitie E\CPcurrenK drelyn by the

T, S PR TR 00 s Lt o o

vottagessighain Howéve/@ & the riraejuénelyi G tha KT I eMess 8ource is low
[ respectively, and Z < 10000 bp is the region
(Bpicplly sk oF BaFzd sectivansoitaars ioielol be palkyi @ aesthz Also, for
< 0 0
G 5 o Ry 0, 05, o i

rmven’er be madieequheoéenéite/et Wywaroleaeing rtgens@ber iofetugns in the

rra conpri se, orlentatlon a fixed primer
SR pingings; .Fimi@ rowhaRthe dpad ispat apestank this operation of

thé%ﬁFrehP@eNﬁ ’créﬁef%rfn@ l/\/llhl%’%\/gh?&ﬁf rﬁ;gﬁ%féd on of the
target nucleic acid I'n" part
anpl.ification step rray conpri se forvvard and/ or reverse

r rs. havi ng the nucl eoti de sequence of SEQ
S RGP 4 B pyPRKR° ;

R or derivative thereof. The
Adcordigh G8la BrRfBsBet®f the |Wéhtl§ﬁ”me$etl§b%bléécg d det ctor for
manmal , for exanple froma human bei ng I ol og el
delerpnigingayhether issload is §en@ectae\§alanpﬁ@w®gmmmpes the power
v e bl ood. urine. stoo
TRe BB BBtk Beinecenialy Whiid A o Bagondary
wlhelngumelmlmydwm@ll‘(’%bemg tsuplabiBi el mlmlvo&agels@.pply via a
befF‘ arry| ng out lification step. The targ
5@? gerayday Vﬂﬁgimg&@@ eou@heablmmlqasi the lmaie@tector
go%ﬁg tected. The target nucleic acid to be detected
e at least a nucleic acid exogenous to the
nucl ei s:gaai glemﬁratdm‘obgerhergtm@la signal] e. Accordingly, if
a human, the exogenous

the biolo s fro

{ ar gc et 30t ARTHNG 41 sioal. dae S6NEwT b3ine SERICP toristect the
| I

S e %a‘fn Beied ke ety Adindanito ot tect i signal

li&n@adasg@tt conokeied tadhd seoomxdaarglemadMgdand at |east a

pat hg The pat hogen

:
P SPRe L o EBlEs o3k anspE aad eing aiAaged to keep

tMers\v\ﬁtchaclBQé@Sf iy seﬁsmgt@étééﬁn Be 8i n%ﬁ%ﬁa% keep the switch
t hereof. Accord mgd , the |nvent|on provi des a me% ol‘a
e

apendethecsensords nat detesting the sigget nucl eic acid, if
present, in a biological sanple. The nethod nay be a
di agnostic nethod for the detection of the presence of

Thusathwred detetite iDaabaged & dswMPlik wﬁ@fheﬁ-‘@l@iﬂh% cbhnected to
t he biol ogical sanple is obtained froma human bei ng,

thesecangety Winding of de @ower sppeberndite coman bnd| dgse de switch
AL 100 S R AR A TB B VNGRS nger suooly

adpeomfa&ebynt'r Husy eviiaroa [6aY iPeonsested soStHatthe %eﬂéoﬂ%\/ detecting
be placed on an insol uble support. For exanple, th

ol i gonucl eoti de probe(s) nay be applied, spotted or
printed on an insol uble support according to any
techni que known in the art. The support may be a

m croarray, a biochip, a nenbrane/synthetic surface,
solid support or a gel. The probes are then contacted
mnth the nuclelc aC|d(s) of the blologlcal sanple,

oy T . o o o o
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intensities is not normal, i.e. nore positively

skewed, given by Anderson-Darling test value < 0.05
wa@pa7oe7188 val ue of t-test < 0.1 and/or a val uePOf/SG2006/000249

Wei ght ed Kul | back- Lei bl er di vergence of 1.0,

preferably 5.0. , In partichar, the t-test value is

< 0.05. More in particular, the nethod of the

tHE sReiall AReIbSY deitbtor ke e SRATY béﬁ‘?eewﬁuletﬁﬁrhﬁg Witling and

grob_e si gnal mtensnta; of probe(s) in each pathoden

tep G votiage goaplyrdogrimise thett tHSPS) vblbage Bapplarapet deliver power

[ c,ag Vv, cal.qul ati.ng the djstribution of .
Qelfigode " RaheREe o g Bra g hringeiseh s that hie’SefSor s ot
dereciRty MeERING!, Uhk lbadtdetestoriedipsVifiedswiteH BEtESh the primary
function of the signal intensities of the probes in Pa
winding and #ienAGjvoltage upplysopers cunul ative distribution
function of the signal intensities of the probes in Pa
found in bin bj. QU) is the cunulative distribution
Thmsighgm?erbtgg is ipgfgkablﬂb@hﬁé&tbfblﬁ ékfrgﬁ@%?é@&tm?dérv wiading of

oun n bin : is the set of probes of a virus va
téﬁgrapagjfogmﬂr_ofﬁge AGsRCRAMBT BUPRI%ch si gnat ure probe set
(SPS) which represents the absence of target nucleic

acid(s) va has a normally distributed signal intensity
Rrefarablye dvhen Ahedesipoal DeEmerart iss tomedaied <afro88)the secondary

356 ot bl Geutiled S sRtonsBh it (s SN s formed
freRrneesibfal BenerAs5CHS6k % Hk %i@ﬁélt %grl‘i‘&akf}*ﬁ%t tth)'(}“Fda‘?i' 8nd the

acid va has a positively skewed™si g I Nt ensi
sginsor.ibraduse anlosed patiws igned wai lthékakl-drel thieeser(90K] the signal

JHTRREC5E 45% Sl saaPL oo |4y JHF spsor. Thus, the

plesénddof tHelold, WHicts EYURts Sh, thuhgs idcifeuie P dnLhat the switch
P>0. 05 thereby indicates the absence of target nucleic

GRRrgl siycwilly ofthevnaceiiategtardqdns the swieham theeprimary side of the
{ AN r e of target nucleic acid(s) va.

AA‘%@E’@%(%%’& ﬁiﬁzﬁer Ander son-Darling test may be
performed thereby indicating the presence of further

ﬁo-i nEfCti n% t%r get nucleic acid(s). According to

AREGRRRY. A¥beRr  ther glgngl (asniraionyiencPoRegiedvaeess athe secondary
' o ¢ .

R R neTo R & R AF L REAIPR: foadh 28] HGhedpelfflsfomed

frarashe signadigegeraiol batk ttethe sigeal gdresratopbBebaisegno closed path

.sel ect and desi gned according to any known nethod in

B Reied WA e e Y itheSina! generaioneamicbe detected by

A6 RhdbA T i i LswieRS ircui
bR &y NRIPAS TR PARL (0o, nB e AR QR ciruitry of

tbegnatl deiectosikaeps e switchpombives primiairg Isidey bf itioe 26C1AC power

% ils statistically higher than the nmean of the probes

,pXﬂ%?%by i ndicating the presence of va. In
particular, the nean of the signal intensities of the

probes which hybridize to va is statistically higher
lnreie preferednembodimaeeny dhe signal genanator ilarranged to generate a

heg. c: ' { of _.computing the , .

e el P SRy Bfodel s, BE A arPbet el Kpamrises high
fregiengyhightent.gmak $iﬁhém§ehbﬁsﬁoi PndQapicemer bi phisel signal by
the probes used in the detection nmethod having high
repgatadly hangingi asd diseha@ing tg eapscitphuthusn posviding a pulsed

' [ o4int [ of probes va being nore positively
@ﬂ%@géﬂfﬁgﬁméhgb&%' probes a, thereby indicating the
presence of va. More in particular, the presence of a
target nucleic acid in a biological sanple is given by
a value of ttest < 0.1 and/or Anderson-Darling test
value < 0.05 and/or a value of Weighted

Kul | back-Lei bl er divergence of 1.0, preferably > 5.0.

For exanple, the t-test value may be < 0.05. According
to anot her aspect, the present invention provides a
nmet hod of detecting at |east one target nucleic acid,

o - . Y oy
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particular, in step (iv) the presence of at |east one

target nucleic acid in a biological sanple is given by
w@20aleAsof t-test < 0.1 and/ or Ander son- Dar | i PQI/B€30M06/000249

val ue < 0.05 and/or a value of Weighted

Kul | back- Lei bl er divergence &f 1.0, preferably 5.0.

The t-test value may be < 0.05. The nucleic acid to be

Tiet eehsst nﬁyncbtﬂ‘th% @ptrdngmm@nq@ﬁ Idcatih et fhea§éébndary

of the biolo he target nucleic acid t

Vfiedlﬂétc&th@d\ pewgt suere\lytar&w@n patmb gededen adea@rThe primary

e n clei,c. a b
i 3E°8H 8 Chftcromhdf (PR JRE"pPHIGF e P Tt "Bofleen the
éeaoheanyuwmddng anﬂrtagnaazd dutptitendde. |Th@@éb¢>ﬁ@ér§rrwmm@may be
nple is, ob froma human being, the target
C,%\@P@‘ie@ todhg C"PP“%@%@W“@'H”@ e $withbgi cal sanple, is
not fromthe human genone. The probes may be placed on
an insol ubl e support. The support nay be a m croarray,
Thebswitth mawcomprremarmtmj dnrthbetase, She fsmt;eh comtrol circuitry may
parat us of the

resent i nyention an .a
t{) "?%FP %F%?Y §ﬁ ré?g Bﬁﬁrttégﬁ@”?%'s sEteding agiangb current
RSN BRSUGHE ¢Ré Qﬂoﬂgoft et lté?ay WSQE%QHe évﬂto‘ﬁaﬁé{\/\%é[?;he e power
appar at us may for desi‘gni ng ol gonucl eof |
shipplvearrd Hig grlmmmdmgaam omh@m’m(a semsariiompt db’eectmg a signal,

d ti d/ | ect
BB AfE Ry BB oLy IS el eiruden Hrefees the Ac
pavet suppheamdiieg ;f)mméry Wirlin @ eirRBing Jopeavi ng an
efficiency of anplification (AE) higher than the

average AE; and design at |east one oligonucl eotide(s)

f d d/
ATREIDE 18, 2 SRR AilE o treSub .ol 2% R TrBlide, am ACAC
poRye s pphynforr @Ub&d the rﬂm@@umﬁﬂy d:@rﬂ@hsm@e target
nuclelc acid conprising any one of the steps of:

pr ovid ITRGSIIMEs LAMBIRNG 2o PHFIaE IWiBdifgl @nd gecerydary winding,
{ C

Uiy S OTBELSBAbI 0 4 OHBRE 3TR  it,an

thgmewndangmrwlag bedag tcoupked & @etpmuﬂdcmscfc&ca doad f via a load

resent in t | ogi cal .sanpl e, wherein the
d?ﬂt?‘a%ﬁﬁ?é‘%ﬂdjg f n@f@’éﬁ"@@wgg and/ or prepar ed
accoreplg,ggapg)eﬁg}gt(ﬁq&a@éﬁé@t,pg g4nfigured according

to the i'nvention; andcontact he’ ol i gonucl eot i de(s)
witha ﬁ@ﬂfmﬁfbr ﬁe@@tmgm@sgnab ithis sansbrdweldgtaenanlg&g tbhietect the

%E’g?ﬁ#ﬁ’aﬁﬁl | deé‘?éﬁdyﬁbn’{'?glrﬂzq g‘ﬁtt X Cf;{ﬂgagfsg C'ce@%ﬁignal if a
I@@&lsﬁﬁrbﬂtbdrﬁ?fecﬁioo’@ﬂ%@dﬂt@md@%ugur ed for perforning

the nethod according to the invention. There is al so
pr oviéEhagontigh sirceitiy couptad torthe senspagad meigiaranged to keep

AR SR HMERLIR, ok, RTERY SmaZB A o cvich

dpeveifiitiesemicrVs desdetecan®tabkignal. ect roni c storage
medi um conprising a software configured to performthe
nmet hod(s) according to the invention. In particular,

e, SRR 54 1906 S8 RIS o
red G Baahid/ mnn‘émmi wm@aebmm@ry%hdfngrofdm g@WéQS@{bply, and to

| east oI| onucleotl e pr.obe and/or priner,
QR ERS 1RPSR 16 2UtChran fhe BEMAR s aParRIEta. f/hon a load s

Rt ahd iHe s'éﬁ@BlV 30| ftS«J:tﬁflbta"Eﬁ)é” rfélortﬁgeswﬁch bgtween the

conprising a software con 1 on s

prharyAmicdmgoand e ADngJI’dagetsuplplyens dept glmseq s@fth pt @MSNoltage
and/or the detecting of target nucleic acid(s) as

defined according to the invention. Accordingly, there

is also provided a software configured as descri bed

above. Brief description of the figures Figure 1 shows

a RT-PCR bindi ng process of a pair of random primners

on a virus sequence (SEQ ID NOS: 1to 9). The | abels

for Flgure 1 are as folloms A Reverse transcrlptlon

I o o, — .



5

10

15

20

25

30

1948 probes were synthesized to cover the entire 15225
bp RSV genone. This process was repeated for the

wo eovaioziisgy 34 viral genones. Figure 7(A B C Kegr/862006/000249

| abel s of microarray bars: RNA isol ated from SARS

Si n850-i nfected cell Iine (A6 or Dengue |-infected

cell line (B) was hybridized onto the pathogen

stibBRy QY @fivie po®r G th%l\%%rosrr%hft bwEF S ti
E!ibppem fic RTpPCR respectively. SAR% cr ossHﬁ)yblsr' |Jn 7 N(? mode.
Hawryah, Whep| adkad 48 Gt conpeoteke randoﬂwnaamsordaewot detectlng the

PRI R LA 0 i o, SRR ko i

kepbepéy. bFfiah, 2iesl povepsapply id @ heﬁa@bd rmmef laviviridae
and ot her genomes based on their sequence simlarity.

By exam ni ng the Hamm ng Di stance (HD) and Maxi mum

R P 00 € SR Ut g

winding. hnrthaﬂérﬁboziadehh itise pofver sappl9ns pbeeferilfy atrangsd such that,
ilic brldlzaiﬁdogntilgnatures (C©O RNA isolated from

"‘3‘ ?ﬁ%&i\éﬁ GRRNes §riiiRut Rpdas, ﬁss}om paftpisifornagd from the

sl Gdnepstem HAEKPER %@{Qg%&h&ﬁ%oﬁhoth%h%a%‘;ﬂahagﬁ% sensor.

m croarray. Fi gure Ween pro
Bepanseg dbsecpath (sl-fb)rmepwm)ﬁwel\hmdrarrd tB@rrtergsameel\&lgm can be

el 0 e 3RBsSk OPRls. 1Bb: Ridselice ©TandCReNING daeal in the
cld¥esl GifdUite!rAESSs Whéthtr% bﬁaﬂﬁr?'l@é psNthehSwiRER %‘?NI%?HFHRW side

det ect abl e probes ( ensity > nean +
cdasedop thﬁlerﬁbwmﬁyb eddowel suppiniseslsol prefétBkl amranged such

AR R SRR LIRS ol 58 Ebin s formec

fifong theesighal g@)er’él% ekl t3tiRe sidriNganBrdot. B&GURE no closed path
“g tient was hybridized onto a gat hogen det ecti on

rERed, {hy 3'”@! EARRRY bﬁldgfecﬁﬁd) ¥ the gaason. Atheiss imhieaghere is no

C? Cgﬁpl ne?péﬁloweql@{{/apro gr%’]gﬂétséél’l‘ﬁﬁ%%ﬁ)mq;}gr yformed’ the

ogeuwﬂ(-aepecﬂné swittR ol the@rignaryaidé openenza-1 (grey
dotted line), also show a normal distribution. Signal

intensity of RSV- speC| fic probes have a p03|t|ve skew,
e
L HFROpEreRBNSia) BePRRRNNES (bRl il i i
adweqta@aoys @fee%e atmﬂwl élgnaldtmnﬁlﬁséii:ﬁngfféqumm? ][cbhtent If the
score for

ST e B ebrinepiet aprosRd e seePag: WRANG ropused signal i
p@@tﬁd@érly( Bd@ar@t@g%u@%aﬁ@@ t%rﬁlbﬁgfrégféﬁa:ystg&?%w o@Qhe pulsed

he out’lier gehome results in a nor
SFEH@*nWE"h meato t’tbelsmpnd@ycwmdingjpraslwts B\gh smpedaam to the

' bri di zed
e STl e R Gor ity el ravpetiored bt for e
pedsedr sighal Widnh drdio ARS ggﬁaldgéﬁ&{a?&‘ SR VLt Qﬁéén that the

intensity thresholds over 5 experinents. Figure 1

ssppenacademieny detectpribe cignal aveseabanynd tnadpist mgmted at the

o%%lﬁ‘}fddl%%t Zﬁél Hﬂlgeﬁ’l é’t@'y gﬁty%}ék%ﬁ%fer%g s;eg'r{szlgﬁé )V repeatedly
cﬁéfgmg emely dSeharyifd\=brap&aithr? thusl @rdiding KPGised 'v@ﬂége at an

sampl e was hybridi zed onto a m croarray, and signa
QUEREYdE: es of each probe were plotted together MAth
the conputed AES. The signal threshold for

hi gh- confi dence detection on a typical array is

i ndi cated by the green line. Figure 13 Using
AES-optim zed priner tags for random RT-PCR i ncreases
the AES by 10-30-fold. The optim zed prinmers were
predi cted to have the same performance across all 35
genones represented on the mcroarray. Mst patient
sanpl es were anplified using the AES-optim zed prinmer
A2. Figure 14(A B) Key to labels of mnicroarray

bars Ch0|ce of prlner tag in randonmRT PCR has

oy Y Y e o Y Y . T~
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The present invention addresses the problens of the

prior art, and in particular provides at |east one
woredohoeisappar at us and/ or product of ol i gonucl POL/BEE06/000249

design. In particular, thre is provided a nethod,

apparatus and/or product of ptrobe and/or primer

design. There is also provided a nethod, apparatus

r I

O oc il oS! PR BRNGH B PEId SBootl) SuBihg anc

amecefdae rauiputasodes. ddie pmnan&et/\mmngnoﬁ@e tranpﬁoemenma)oform part

h b d f
e RS reavBeR: BB Srendl? SrindiBsendlts ciliput,aode. The
s@@@ﬁdé\@'vv nidg’ Y Do cdintcte 2RPBL: c@ﬂlﬁ%ﬁfdﬂ lébﬂ‘tr@ﬁmg the switch.

i ncl udé probe deSign and data analysis (Strieb
H M, 2003; Bodrossy L. & Sessitsch, A 2004 Vora

ey PR o S 0GPl BB SR Bhcly may
et pledto tHdﬁfelégeSuch that] whea tH@%bGQ@dlsm&@ﬂmgj@ sly'mfal current
necessari | ybridi ze vel | topati ent sanp

flowsethrenah ?ﬂé%moﬂézf theatelale @@waeéh@ wmbewﬁ%thmmcd power
I
SWBR A BREE) g i, vifbrbite) Shedit bl Betectig g signal,
nof cynreritefl cles |t|gnmugb the d:cnl ofetrer relag, afe tlm)switah bdtwean the AC
edl ct o "I’f@ articular, as described in the Exanple
iSHRP yt &P%@%W?W WD FaMBINE AR  a i cr oar r ay
conpr|3|ng over |l appi ng 40-nmer probes, tiled across 35
viral genonmes. However, the invention is not limted
Inca tfilﬁtsem@odlmarhiarthamﬂwerawppiy fortbbe dompg’[slesaad;talyq!m power
f et nucleic aci Accor 0 a,particul
Dophp?Sho Pl nudricone oA GeBlunier MBRcPg4 % conneoted to
tHe D PR dHRY. TTRISDAME a ISP EbEdEd 30 Ihé b@%dt%qes power
platform is optimzed so as to becone a viable
fortheagigieal ganaraios imsupplisst oy theoAC Voltagersupply and, when no load

1@?65§8§§g4§gﬁ% g@ét[%ches' ﬁ;’;@\{étr oF @%@Bp% n@éﬁera{or ts supplied by
the sReTdtlyUsGweE0 RNt B seindbyedwédsup pﬁ)efsogiﬂ@@ér)ébly connectable

structure, hanmm ng distance, simlari ty to human
t@é’%ﬁ@ PRVEEEUPRIY. PCR primer tag in random PCR
anplification efficiency, and/or the effect of
sequence pol ynorphi sm These results were consi dered
lanal/ secaindc emtiodimert,i theo polnesrdewsplp pirether Qfon&prl‘wsh adcapacitor
and criteria for probe and/or priner desi Accar di ng

Swisah (il seqapt embadiaen et tBe sudishdp iosed. the

ftﬁéﬁ‘)\/\%}%%@e O?"c%ﬂhbb@a‘ (‘M’é&tr f@mﬁﬁgwﬁ%ﬁdlﬁgy%&péssmg the

prese a target nuclelic ac

aapacitar, anel, avipat thegewitchr opemmb\leeAcnm\pat siggey istagnnected to
terla an

B nrtitany Uinding uieafhe Bapfeiary Ps. B0 Becawieh 5 apga (e no
l84® |§‘%nh€§@d| 1o @‘1965'091 -nddés oﬂ%h%%éc%ho%'rﬁ%ﬁdé hg)bwer is still

coupl ed with a probe design nmethodol ogy, signif
deligeredeto theesersmitdade site, ben ghe amaund qdrp@wenftaamnw seetrolled by

WERBer B e oA M obRuP T oqui e prodiction

of the likely pathogen, but may be capable of
det ecti ng nost known human viruses, bacteria and/or
Ipathssi seqod  embogimends tb@n@m@resusplycur@@/ furthen comprise a

HBCRAGH 751158 seESRRR: Plohod &5 Slor BeRBlatbioda oot

of an organi sm DNA derived fronmthegenetlc mat eri al

in the chronbsones of a particular organismis genom c
DNA. A genomic library is a collection of clones nade
froma set of randomy generated overl appi ng DNA
fragments representing the entire genone of an
organi sm The rationale behind this detection platform
according to the invention is that each species of
V|rus bacterla and/or para3|te(s) contalns uni que

o - . o Y
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nucleic acid to be anplified, the region(s) having an

efficiency of anplification (AE) higher than the
war@ragdasAE;, and (ii) designing at | east one PCT/SG2006/000249

ol i gonucl eoti de probe capable of hybridizing to the

identified and/or selected region(s).In particular, in

step (i) a score of AE is determ ned for every

fepsupp§hg D@ﬁb\%r k&R Ridial lipetAbE UheAUd Fo&d R bnfécted to

of a région thereof and an average AE I s obtal ned.

it QP WiIdess showi ng an AE hi gher than the average

are selected as the region(s) of the target nucleic

acid to be anplified. In particular, the AE of the

Aedordingdior agihtrd( a3patYoibhec flveution ethe?s i§ fovided a method for

Angllflcatlon Efficiency Score (AES), which is the

IRt Mhejharnadoad i Faarectsditaean AcAR BPwer supaly, the power

oy ._ a . h . '
S8 oS PR R "ol b Bng g speoncry
wihdinge dhe rprivhatyhwindéng ebingu coepleablel @ e AT adithgeipply via a
an%lf%gjd. In particular, the region \i ~\ may be <

sBte 2l thersecopdaar wirdingrbeing mewipisble,to A 1088, Hie method
(fd?ﬁpl‘i“éf Estepa: bp. In particular, the forward

and/ or Tever sg primers may be random priners.

Accorginegating arsigria ondbpeeicontay sitlepf (He) trafisformer;

i dent.} fyi ., and/ ti [ X f A t, .
el d 8 VAT i bl TR beSih iRl deteBing i giopaband. i
rekpesde ab gROMRASIMEA! sighRl | Iﬁéegjzriﬂgd%ggg\ﬁﬁclf leetﬁ/\é%hmhee primary

position of a target nucleic sel ecting

wiagingrird theoABevalimgkisippty desedie regi on(s) havi ng an
efficien f. Ljfication (AE) higher thap the.. .
aver a{ggoﬁé?gﬁ?ggdﬁ%f‘} fr@aﬁeé qry i"@%‘?’ﬂgn”BFggpﬂygﬁ_@e signal
atef, iimesshseh® rapskicted ¥ignhl, KeBBIngeE L &Witchl batwdeh!tRE primary
acid to be anplified nore efficiently than other

wiaginsrand ther A 08, SUPRY gedivet ri cal anplification

bias is the PCR bias. Mdeling of anplification

efficiency Since it is not known what target nucleic
Reaturest gesesiatiie rglglignhiyemne expestsofatheniimvariion may also be

APt R aws B MY ORROo Y, oo (Panscr piton

(RT) process to ensure unbi ased reversetranscription
ﬁ% ﬁbl RNA present into DNA. Any random anplification
ehBgskrpHeN of theLeawingsy pe used for the purposes

Pl SHESAcd D488 o MR REREALHERGE4 B 198 rvencon

Wi:l bédomeé enareermadily w_psdxdid_aﬂeelda@el}te$ eamehdbécdt’g?_ tliF;EiCEémjlhderstood
of the present inyention.is not limted to RT-PCR In. |

%F?’%E‘?IF% o the friewes %ﬂaﬁ%&esmﬂ% whae dakemlie qapjunction
. ! . _ o T di b i

R g e POt iR Ge' 11 the RT-POR

pgorets (Blwwaa fisstembedinznt of G@dtnveformver cone thi's

urdl e, the inventors have del ed, .t he RT-PCR process
%9“'[?3 ng r i ﬁPFﬂBg?.m%ch@PHL Hgthfd”‘é?’ﬁm;i CE| ar
Figares of dHisvd wér\éds@n@letdv@uﬁnmdéméﬁﬂaggg o?ttﬁ% embodiment of

conprises forward and reverse priners, eac
forward anfdigbes/8rse primers conprises, in a5 -3
rjentatian, a,fi primer header d vari ahble .
olfs °, oi1F = Dict' drBebiaifEe FEASTE a1 wih FampERt G yme, for the
hybri di zesarrgngerhent siswPin Fidgrd 87§64 nucleic acid va.
The size of the fixed prinmer "header and that of the
variable prinmer tail may be of any size, in ner,
suitable for the purposes of the method according to
the present invention. The fixed header may be 10-30
mer, in particular, 15-25 ner, for exanple 17 nmer. The
variable tail nmay be 1-20 ner, in particular, 5-15
mer, for exanple 9 nmer. An exanple of these forward
and reverse prinmers is showm in Figure 1. More in
particular, the anplification step may conprise
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identification of such prinmers and where they bind to
va gives an indication of how likely a particular

wo egroz7isd va will be anplified. Using this apptDacinne000249

there is provided an anplification efficiency nodel
whi ch conputes an Anplificati®n Efficiency Score (AES)
for every position of va. For a particular position /

Figure 5 ar geg anplet of eh@ioftaya. at Rfode]M@r\}ﬂttPFesﬂdebt ?(5 &inid)Sor the

probabilities that a random priner can bind

posi ti on AIENIeEaN Sh@WNdﬂd:l@'#ren%r and reverse pr| mer
respectively. For sinplicity, it is assuned that a
random primer can only bind to va if the last 9
Datailedtnemmmrort bEPrefedrsd Embvedimente substring of the

f f d
FUGHEL T e SERroR Qe st sedsndie of fia BvpRth dagfering to Figure

lafieeliicel %negﬂaﬁﬁﬂ/e?rbdfﬁ'l)} 19$t€&hgq§&dapﬁ’ér§5rrﬂ§§b@n The primary
crlterla( , Y., al .,
vérdingat tal of &aota“aneﬁwrmer X isr sonreectilgmité itba®C power supply 103

GBS 18050, 307 '3, SHER I 0B 1 e (Ve ginphe gy be any AC
vprtag@ra{ @n?ereqwlmcpafs gORt OVAlC, melot/iaty mecaémmvm% 50 or

J) be high. Note that if the header of
Gr%«'f'd meppecrRIdary vangingaxX1b efvtae fransfagmar X4 isi @Dnnecta’aie to a

k%d”gp I%Wn tdi&één‘h‘éﬁtgdt inl ﬁgﬂ%ﬁfgﬁﬁo% qg ANl B nqrmglly via

aeaitderarmir casmf{eatorr)]aMa ﬂlf?i ﬂem;tdrt:ﬁi'l \S_c’?t_weé%gﬁlA@gN@e{rq%ower supply
i e cts ua 0 e roduct for

1@(‘ q%%g}cu&@ {ﬂj bgcﬁ%%’zs tEam of pors)l tion /.

Simlarl y, t he bi ndi ng of the random primer h at

TpOSItIOﬂ of va as a reverse prinmer affects the
deaswitch 609 tbriwRENACRNBIyodlinding Xf a and A@smower supply 103, is for

SHRRNG LG e AR s Py ARl héfeanssir x . he swich

109sinkly G AnPluidbleaPpd&f GHRHIB '
conbi zed e?)?egt of 9FI orvva?d gre]gy?@%rés%%y Brgaﬁlb%tocoupler

Syifahet 0D i sentigiled langq)mtfcple%p? {to behdesgrived belpw) inpload detector
P r i+2 ) + pr(j+Z) k=max(i+l,j+500) Pf (/) and P
I') is the probability that a random priner r,- can

bind to positlon / of va as forward priner and reverse

, d Z 10000 h
e (aoeeBEly 40 etiuegm secandancabnainagkyb andvagden 141 and
131@00ﬁ0t1ﬂ§g?§3a? Qmerét 00 oy EOEOQH@%onE%I é@g'y he pulse

lon Fn sig i'ntensi ties di spl
geénkefaioe 303 rie gioonscted acmss uhe rmoddaw:wmmmg e<[1at obtransformer

ith their,corr ondi ng a fication ff| i enc
X5 0bdEs BT aRS R Sl Ba s Sotinatled o thsdine’ between one
SRR tof Clibake§dicary awlliy 0fb fdnde thd apir %ﬁe 113. As already

exp erlmemsz‘| vvere performed on a commonh pat hoge
raetindieidn goRtiaad0 7 metrnlm\mmreé per&he rquﬁlyxh ST r&bewes @ input

E)f"? et Bt e SBOR R B R EhBRqigged oniy ira

odd Bhpriesent Ifi mep loceRRItinnetidd® mwidtot Phnl SURY ted s@lteh 109 is
2003 CSB) the primer used for the reverse

OPeAnscr | ption conprises a fixed oligonucleotide tag
(header) and a random ol i gonucleotide tail. In theory,
the random ol i gonucl eoti de tail shoul d bind

Tihediozdr 201 rgsiealy t:o?mirllsescé eec\itlcl;lec IZchaﬁd t&ﬁgféﬁbapé\cﬂtor 205 to

itiatin irst strand synthesis ter the

CQQQ%‘?GZ"%AE% agﬁ{%@@(‘svolgqge foeths 928 Ri-anscri bed
sequences wi Il have the fixed oligonucl eotide tag
(header) at both ends. These sequences are anplified
by PCR, using the fixed oligonucleotide tag (header)
as the prinmer to generate PCR products of at |east
10000 bp in length. In particular, the mpjority of the
anplified PCR products are between 500-1000 bp in
Iength Accord| ng to the partl cuI ar enbodl nent, t he

o o o, o o P~
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primer n can bind to position / of va as forward
primer and reverse priner respectively. For

wa@powploeTasg y, we assuned that a random primer CBOT/SGL0p6/000249

bind to va if the nucleotide of the randomtail of the
primer (for exanple, the |ast'09 nucl eotides of the
random priner as shown in Figure 1) is a substring of
t hereverse conpl enent of va (forward primer) or a
ubstring of va (reverse prinmer; Figure 1) Based on
@naileatogm §Ffé‘69§m9rﬂ’é of Rlasirg ] willinoy ba desgribed
Ugozzoli, 1991), we estinmated Pf (i) to be lowif h
formed a significant prinmer-dinmer or had extrene

Censidena fiesipetage unbienChe tAC-AT powdranpply fl01 is cdhﬁledst@t:l to the

f - di d, had opt
A1 BPT Y03 AcPaiEs dooT Al Toi” bIS Ui Ispad Hodh connogieg on the
ddcvhdan) sl@naﬁ%é’tdnéﬁlttté%éci&aqq"l)aﬁ’cﬁ 1t1lge glﬂ@@Qﬂ%re is no load
primer (for exanple, the fixed 17-ner
quingected] we aresinrtardbyt or narJoad modg. At ﬁus atage switbie 109 is open

4 20ba B0l 3ol RSk Mo L ! ol geppratagaos and tr

comhddIBORT IRAse IgenatatpP S0BI idelvedl pdiRefroth &Y rﬂ%é/dpower supply
mer affects the quality of the RT-PCR produc

ﬁ‘f’e aRd cPlafti WeseNps? mudsacosighas ithrasghy nQd@ﬁ@(Mh@Ck for the
IRt 7 30 ORI PSR B e 1

qmmecte@nto’ n@cﬂewa1as1a3 [ ieasisoitds iopen, af)fm'ﬂétuﬁrhﬁath is provided

fﬁ @]lle‘&‘%/' and Co e of the, RT- PCR product_ for the
LEeR!PeR H'i‘%f's piskediumpy sengpr danpl e, for

the 500 to 1000 nucl eoti des downstream of position /).

Consi der a position x of va. Al effective priner

T, dn tehaecores sthgeata loadi (iker20 1/ foarakgmplel ;secdmnaslt@d at nodes

R4 9527 G ALl 8o S ST PGSk Bk o

309, but how tlh@QDlsSa el Suiodds PARaRd 998G0 thB®ircals &8sed. Thus,
1000 basepairs |ong. Thus, an Anplification Efficiency

the dpad 2@Eprovides ﬂé@é?t}drrp@@th foshg petse/omad0Dte 311, via rectifier
mﬁg&rl & Xlt&og ‘}Sd?ﬁé ga ?*@@E@e@ﬁ%@ ﬁl&t OkeBkdr 305. Once

smnsdr Gﬂﬁ\deteétsstheqﬁﬂséw blgR'ﬁ’r l?@ﬁi:a"ﬂ?l@ thit esibal Gb bﬁésent at nodes
npllflc i.on efficiency, scores probe sel ecti
for agd 11‘3%& vands ajeiephiheanks! 3% woiel themeloses switch 109,
1S t
T PR RO ohel k1R e, phfedolip e AC
mIWﬂ:resu;Imy V&3 setthat the ABepoweabsupply ’p@?obea deliven power to the

0aga pad 377 Bud ol W kol 15 Phye Bl ¢ s The

nunber of probes which have AES val ues | ess than or
equal to x . For a robA@g- at position / of va, let
Bheme in edhird stagp dheiloap is/agais. disiannectateireingmedes 111, 113.

SIERE 8 Syt BV o B S P ook o
by, sertsas 3059 0 rRiegsen sor BOSNsd Io)n 'eﬁ debtP iR Qﬂl‘ééd %flgﬁéﬁl-(lndlcatlng

e P Thus, P(j>t v a) P(X x )
fEa’f ﬁ@ '@%é' h’ﬁﬁ%@?n &ISW?%BﬁnﬂlE@ ﬁ&n@éio 6PRirple3dy to open
thQRIEh FP Ry Peen 180 (GEB3A, Binal p8 (¥ BPFaflorh®r x1 i
i Songhtr ddriredidn dshiledACt ppw20%uppS) 108 Tobs eetvets thatAC-AC
nore than 50% of expected probes woul d hybridi ze
reproducibly to different clinical sanples. Wile
usi ng probes with higher AES (eg. top 10% AES) woul d
i mprove reproducibility, this would reduce the nunber
of uni que probes remmining for some genones to <10 at
the species |evel, consequently eroding the ability of
the array to specifically identify pathogen. Thus top
20% AES was used. Enpirical Determ nation of
CIoss Fybrldlzatlon Thresholds on a Pathogen Detectlon

o o -~ 1 -~ " o .
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those derived fromthe host tissue, wll
cross-hybridize with pathogen-specific mcroarray

w@e@bes7isbove sonme threshold of sequence PCT/SG2006/000249

conplenentarity. This can result in fal se-positive
signals | eading to erroneous ¢pnclusions. Simlarly,
the pathogen sequence, in addition to binding its
| fd S r

BREL SRl &7 ShandtR) ni A0 Al Lyt P aBbBE noyer supply 115
pappipiggwertbr thd amLelr phenonenon, though seem ngl y
probl emati c, coul dprovi de useful information for
pat hogen identification to the extent that such
TheStary pelvérEipHly T8 i8 %oﬁﬁééﬁe@ﬁ%‘ the M@?)bﬁfe‘? ‘éugﬁw Before the
various netrics to assess anneal ing potenti
swiicre108. Jpusi even whemswitakad PQyis mpebe&matamdby power supply is

RS0 bt 3 LRGSRl B B T BB SRIS bbb o e

pulse@dmsebaﬂod Bo3tadrenio(the controb BEE] WiHenstBie YEDPES bower supply is in

}—%@ ﬁ\@gctl ce we have found that many probes

f GéM fH%@?g stasdRy MRES mawersunAly aaSpﬁm@m@f@raum deliver
r r a

1%L PRUpAEIDWECRI LAY e BEP ROTANE SHHER! IR otloRbropery

dhisaminimizsis themw&mdupmﬁubnghmnn@e&tandbpmod@e cr eat ed

an ol i gonucl eoti de array using N nbl egen array

synt hesi s technol ogy (Nuwaysir et al. 2002). The array

ﬁ@ﬁul%@'s@%ﬁ i$ @686 ThedR foPthe Fé@%n\ébrdfsﬁfoa‘qeéf‘ﬂodes 111 and

probes tiled at an aver ag - base res
aaa @@@aum itthas higle fitgoenty sastenyedénen 6%GadBScqnmeoeed to nodes

r gg%@eg{lggﬂ% %Fﬁé“%%r?q%'é‘gﬁ‘%g@c?fo&ﬁeﬁ?e%m‘?ﬁw which is an

(efolctom wil Béindesin ab mgﬁbmpédﬁnc%aw tﬁén?uﬂ@ed signal_ from pulse
synt hesi zed on the microarray. éco um 2 nber of

a%%r@;t.orf 8P 3 eutrereas die load0Ai wil belsaswi Ag IQWpIImQQﬁaI‘m@ to the

e e ( robe
?E'F@égééﬁ“%eﬂ*ﬁn% esreting' Byl N R bk SRRy 303 vi
node c&O@s&HIfgdm MWmﬁgW\/tHdllohdrmn aAntigatlirbad eigé Puldeofedérator 303

g)ﬁe %&EQ’Y Field of the Inventlon The

’ § BeRSAr GNP Wiidsteehthe §ignddt er i ni ng
whet her a load is connected to an AC- AC power supply

and to_an AC-AC power supply conprising such a | oad
Higuset 3r is Bactiggramdobfa t srcdnel emibaodimext eohathepcrwelntlon The

L R T A

#eapgriniwhieRiteedrad dupp ﬁ&%tﬁ@%d %lé&f&tdr §@1j a‘n'ﬂieto the switch

output is connected to a |oad) and a no-load node (in

&H?cﬁSt‘né:lgwi@Jﬂ Of-Phelinaaidrowerppipplnd 8t eempssss ial transformer
SATTRE) G MRS SRS g PRI, 12 GERRREGH T o A

pappt ysu@da,ptl 08 atsnededhdogeand o07a vidki bﬁ‘ﬂtbﬁ?'ﬁ]@"%ethe Figure 2
The charg;r isin actlve node 1(1to charge u

PERBRRAGITE). e 1S ROt Fapadias 119 @(Praé%@vwﬁﬁﬁﬂrﬁ)@ &reh again, the

HO g1 S bl anfud SRR M| A oncr
povaing sXiplpl of ahmmmsfmmer é@eaé(elonhecta)l@etosanm.ad 201 (shown

onput er C t he PC speak tched on,
SO StpHIE Fiapile 21 ModR A AN biseds a deieeiara . The AC-
AU linkht i)d\/\ﬁareé’t_llbp‘l?'cﬁnf:lgh% b Seﬁ&?“?ﬁ&h&é@ g tP?ct'if%"i‘d'i 17"0?nd filter
t he speaker is in no-load node. O her exanples ca
course, be envisaged. In active node, the externa
power supply adaptor should ideally supply power to
the |l oad at high efficiency and, in no-Iload node,
m ni mal power shoul d be expended - ideally just enough
for the adaptor to switch back to active nbde when a
| oad i s connected. One known way to achi eve | ow power
consunption during no-load node is to use a switching
nDde power supply (SNPS) Fbmever an SNPS has

- s o o o o e "



10

15

20

25

30

vari ous | oad detectors have been devel oped, one of
which is described in US 5,624,305. This is because,

wo oo S8 it is easier to nmeasure and nonitor PCT/SG2006/000249

conditions in DC and to detect any rel evant changes
due to the presence or absence2of a |oad. Further, the
| oad det ect| on circuit needs sone power, in the form

ShoStor 1 BRIAR U I SN LTl Mo 121

ABdAQ3ase, the |load detection circuitry will have to

be coupled to the secondary w ndi ng of the

transforner. The secondary winding tends to present a
wsometﬂeqr. Grél § et o LS pri indi

I mpl emrent d an |s a ort cilS\?vggilHt1 E%eér?‘gnpwavv winding X1a
and e roiveas”. suppty 103, lA(foDconae@mgwaMdacpnnbetlrﬁg theetransformer

SRR S5E 34 5L B P BB B o BB mre

Al tdysagior an 5A5erbSs Iswitehr 1 Wohers WARICH T3 igTBRRed, the AC power
rather sinple |load detector, an AC-DC |inear power

§u55'|yy1%&,Cmtechéhr@pﬁﬁd@dheatwstcwmertm wheredsedien switch

[ t e t, of. the
4088908FL AU AL, IR cHNGABEALE Bk bt oy
Nm/ca;eamtoeﬁetr‘jr elthis MiWweeedesdribeanfufifeABefaweAs 80K, switch 109
the oad detect or cannot be so straightforward,

Y- any sEBRIGEY P of syitshidior exampls Sielay i eptacoupler.
i.e. fluctuating between zero and a maximum so it is
much nore difficult to determ ne whether or not a | oad
iThedoad detenior Mk hetweeo webedawindmg Xtb anbdoa€204sef Figure

2o e i et B R R et e Pl deleetd ot Songariees puise
fgenwrdtor 30Y ddrieRted H8Rss th@%\&@hda@swlhﬁﬁwgf K¢HURMoEe”309 and

the AC power source is |ow (typical or 60Hz),
$dh senspis BOPmepBNeRiad ’too’thﬁe libel b@t\l\f&ﬂd thshde oAl the, secondary

ol 0% Y088 1 AR AT RSB g 109 an

$e¢eawhg\mputkiyomrBHr3@8 306. PRebetard)@he Contrdl RSairAngd®to keep the
g@gﬁég}@ r w ndi n Furt her, when the load is not

clespcsoulyé aloashissoniestad ataadessBhsand 113. If no load s
tcbﬁﬂéét%d”ﬁ{e Mi hlp@g%v grore conplicated. Summary of
the Tnvention Accordi n o a first aspect of the
invention, there is prOV|ded a |l oad detector for

%&Qg%(g?ymf tﬁ eggaégliglgqﬁﬂft? tgg eg gr? ﬁé f Surpe\ct Aécrrangement
Thaf §, %é@QOh‘%\étﬁ]ﬂls%spé rRifer ‘QOBdérf&ga @lﬁe §&Rﬂ%€y Ao convert

wi ndi ng, the primary w ndi ng being couple e to

o P&g@‘ﬁﬂ@p@yﬁ Pavaitags fior ihe oad, remt’eseltmddw RLwi nd| ng
bei ng coupl eable to a |oad, the |oad detector
conprising: a signal generator for generating a
Oeration af #RNS0ang étheﬁﬁ@ﬁ%?Uf&Ztvm nsiviitesddbadsensor
bei ng arranged to detect the signal if aload is

coupl ed to the secondary w nding and to not detect the

[ I cenn
Hiitior. & ey 280 B BBl BR AELAG, Ry iRt Dl pmected to

td\ﬁhspoweam;dppbn 08 at Padge? r?&ameprt bﬂdj Sl:wltdl?(ié @h&ﬁﬁéorhfﬁected at

e _sensor ecti e signal an 0 keep t
W?éﬂqgﬁfﬂ ?;9 %@C@éﬁgtﬁﬁ.%l (corwestad. M effeinsagjivgimode. As

I

Th e 13RO e DY RAEI T SEHIR W pinga ol o
dodeh D Besmausadbé \circait ds t:kmsedd:ry load 2019tke ttdsmj 201 tprbvndes the
bet ween the AC voltage supply and the primary w ndi ng
of the power supply appropriately. Thus, when a | oad
is connected so that the sensor is detectingthe
signal, the |oad detector keeps the switch between the
primary w nding and the AC vol tage supply cl osed, so
that the AC voltage supply can deliver power to the
Ioad Fbmever mhen a Ioad |s not connected SO that

o o o 1 4. a
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t he sensor. Thus, when no closed path is fornmed, the
switch control circuitry of the | oad detector keeps

wo b@7swiiseh on the prinmary side of the AC AC pR@ESG2006/000249

supply open. In one preferred enbodi nent, the signa
generator is arranged to geneiBate a pul sed signal.
This i s advant ageous because a pul sed signal conprises

it rfd”tﬁ%{et%}b&a%ﬂ §i§hal fTJS}% Ao ﬁ?ﬁ@&ﬁ%‘?ﬁ v'iEir’ectlfder 203 and

generate a %u sed S1 g y rep eat ed| ar gl ng
@ﬁp;e@ﬁer gPag beﬁ«pmsutherpulsamegpabm @ich@d aipphy sedsor 305, which

$ehde2 Siofh Bt A7 Ao S D T0Y sRBER, SRt Ag power
afpdine OBGSAEOWEEtéd sdipgpily tentheafrafsiopwier PO bf/&!ssmg capacrtor

Lﬁ‘ﬁt s fhat 3&@@82&&%%@@5&% ot Ao o Jgd 201 at
Redbd 1 | ppsl @cﬁk@#for”rﬂg%aa_ ?%te%?@%@f‘la?ﬁdvﬂvﬂ hn%ér?s{ tq%‘én from

connected to the circurtry for ¢
fhbeeecﬁndary srd? of dingp trasefoamee D%iyaftdrrc?ﬂvgt‘smm&ﬁ DG b?e rectifier 117
contro rcuitry may be coupled to the relay
%%%ﬁ'%ﬁﬁﬁpa mﬂe%%éhe sensor is detecting a signal,
current flows through the coil of the relay, closing
the switch between the AC power supply and the primary
eI AR seraNd wieget e loadsierdiseonmmcted frmn innglea 111 and 113.

Fhfithe RS T pbkfhBeusbiHinh S Aidvtied Job e, puisad sional

frive mrisergeyenitod 8308 arrimao Rigrp e picked U bPahé @efsor 305 Thus,
secon% %spect of the invention, there is provided

g@tr V@}er@@wm}r 189. Moweiip pflﬁ)@l‘b@(}ﬁdlng upha §f transformer X1
t

SREPRbEE0L: (Rl ACHLPTERERP TR LBl O TR KOl s acts

ava p:lutmbt Bmiter, dimithay tod t:agenis apnleﬁedtraelg thaipoRler, tartle primary

30 577 S aratsraien 8y Hapd b rbadin0? s aisraneesis, we are in
SAABBY Phdts aﬁdsdrgr{'%' s@r@ﬂ%{n%lﬂﬁt éfoéoﬂgp%rr%tqhﬂgd% keep the load

signal ; a sensor for detecting the signal
%@“Eﬁf@r &neaaml 1 bhelexact amoent ofpaver fsuppliedhdcarsbe selected by

GRERRE oAdlon 1 br J3RraeeAR. e batlivh Shomatver st

emsligh\pbwbr mnba@Ide@edst@u eonyarwsmited td mﬁdriensmﬁeﬂy adeler for
?‘el ng arranged he switch cl osed he sensor

e lgad eererqﬁ@r *ﬁﬁé‘“sﬂr@\ﬂdﬁd Siean the reegndany ssm @fcﬂ‘iedrmfrsfcrrmer X1,
| oad
AR TFRERIo Ty D bfSE B 1 17 B ML cadetffos i i ne

whet her or not a load is connected to the secondary
and to open and cl ose t

dln { o]

tf‘é'ﬁ' ﬁ?g 658?@@ gd'ég'%%‘i‘ dprRravisieya 'weﬁmerdaaae to the
T TRU s BT RRREL 203 418 e U i Blised signal
tasinglis rsaibplqducmrsemlcbb@geedm amajltembave\(b resistors 121, 123.
vol t agesupply can deliver power to the | oad. Then, the
power supply is in active node. However, when a Ioad

F@u FOB is andiagied of #nsl sbéenc @ﬁ%@lménﬂ‘@ﬁth@%@&{tl g%rtﬁewously

ignal, the switch between the primary w nding

&t@%m ddgureudpbyt wsthkrecpﬁsubjpewcultryenf thmpurs@,@en@am 303, the
43000 508, YR Lo, And 5 SURE S8BTy RB it

¢xadtlszatheemn@ha§emowm he m@mrz AP At B @Ifegéﬁ%d’further The
arranged such that, when |oad is connected to

lgas ﬁo@@sshcamuwéewea% Note thet el Cﬁﬁwwtmvm gnaigure 3is
generator back to the signal generator via the | oad

and the sensor. Because a closed path is fornmed via

the | oad and the sensor, the signal can be detected by

the sensor. Thus, the presence of a |oad, which

results in the closed circuit, means that the

circuitry keeps the switch on the primary side cl osed.

In t hat enbodlnent the power supply is also

Y T T
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out put node. The sensor may conprise a transformer

bet ween the secondary w ndi ng and one of the output
woeoee®271Fhe primary w ndi ng of the transfor mer POBEYG1006/000249

part of the connection between the secondary w ndi ng

and the output node. The secdddary w nding may be

connected to the circuitry for controlling the swtch.

Tig aPVeFRpIBBOT |SGEEMIE hrcaithyefotthe IFiglireas aﬁ%‘h%en‘téﬁﬁ The skilled

swtch control circuitry may be coupled to the rela
ReTEAN t Willt apme@ratah@aé@%raltemadweeawta@e acigiuifralcould be used
|f\ﬁ1re'a8m flows through the coil of the relay, closing
€ switch between the AC power supply and the primary
wi ndi ng and when the sensor is not detecting a

nal curre flows thr h the coil of the
'?%%55[‘9 Imfigure %W‘?&WHEW e? Msm%@ﬁ@préﬁjsb@wn dndpox 303.

Tﬁ@pﬁ&b%ﬁéréﬁ‘ﬂg@@%%?’s@%aﬂ% ?@% 'aHdEQﬁ' Fe%fstors R1,R2 and R3,

enbodi ment r su er conp

eapacdors PAwet2,s (Bpbpd fG4 aa’utbyzleyenghqn:twvé}z t@perbhorslojnme pulse
[ no load is connected to the out put

%%g%ée*$%ﬂ§?&&ﬂﬁh a load is connected to the out put

nodes, power for the signal generator is supplied by

t he AC vol tage supply and, when no |load is connected
fPewente t@@tmuise 9@a@eatowmde i 2 i DGiafiealthe seasifier 4 7iand filter

SHERES 1 6 S Sl B8 e AP e
ﬂsnedm‘eakdd)wn avatiagensf Bﬂb'Dlwb velthge td‘nmddérl]\@M Sym%]rkéfore at ground
RilPol ik RBasisis Rhahd e are RE. da Cdisoninies kb ahareeu, the
\/?»q:ta BYRMcIPRY Y ris%sC?QQSQHEQ/oﬂgpg rﬁm‘e V\%L%?\taﬁ rlsreﬂrs%ﬁfgmently,

i'ng, bypassing t capacit
tihe zspen dladeg\@/m)etmt tcscmchtlamdcthen@tﬂagé atmddlee314 will start to

B Rk Bt SEnoditeFARRS dekmbkioatyi 31 o Q2 will switcn

@UW@OT@W&éh@Q ohhﬁ'lé%@a’g@%l/ n%d@eé% H é‘@rrn%lélxstﬂh%' increase in

delivered to the secondar
YiiRee aldindse3¢dns trensleted agl@ ”tm emldde E:Tﬂotmfeugm caehacitor C3. This

LB R ORI g SO0 S0P P20 Bl e o e

svh&:w @Imdaf QM Béd:ailgset of bbeltﬁe geabibgekiecatigrraplil@ discharged,
power to .t he si g

i f{fg %ﬁ%ﬁa@s%&pclrc{%%? $ b0 @mﬂn\éewaﬂu%y t Hs @alumﬁ the voltage at
ﬁt?]&eg ??98% 5! sg\ﬂtghﬂ'nq'i‘r%t Eio‘l(rjéi ndt d ? @b.i& gﬁl\/\kﬁ'%((ﬁgﬁ' fi& voltage at

haxked 311§ drope dtobotot @roand%téﬁham‘m}e Bilﬂ‘ﬂi; shottHiwed awdtching on

isin atransfor r having a pr
Sib Gl i raheatdaar PrapRd e s Keoh Anarge A haiThis pulse is
&ﬁlm@d £PHRYERBLRIA eaﬁé‘cltﬁgO@llf é‘&%osﬂé&ﬁe A ébr@sssi'\‘bd%"l 11 and
d the secondary w ndi ng bei ng coupl ea e to
Hﬁe thist puisecwiipyo éhr@gghﬁbedoe@sandf retgemtr gtoungl at node 311 via

e AR el Ry i 6, CAMEEterlfg Sharoe up

adein sbdhal thenslicld regeesponse to the detected signal,
keepi ng the switch betvveen the primary w nding and the

AC vol tage supply closed; if no load is coupled to the
t e s and
PREQEABGY A3k B8 ) SRS SEREL 5% dh8 volege =t
rhmiev@whtabehelfmmshommdF@Jr@@ the AC vol tage supply
open. Features described in relation to one aspect of
the invention nmay al so be applicable to other aspects
of the invention. Brief Description of the Draw ngs
The foregoi ng aspects and many of the attendant
advant ages of this invention will beconme nore readily
appreci ated as the sane becone better understood by
reference to the follow ng detail ed description, when
taken in conjunction with the acconpanyi ng draw ngs,
of mhich Flgure 1 shoms a flrst enbodlnent of the

o ~ s o o o N Y LT Y I
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| oad 201 (shown di sconnected in Figure 1) at nodes 111

and 113 (normally via a cable and connector) via | oad
waledogorTss 301. The AC-AC |inear power supply 1BAT/86H06/000249

i ncl udes a standby power supply 115. The switch 109,

between primary wi nding X la1and AC power supply 103,

is for swtching on and off the AC power supply 103 to

Fﬁé‘f%rﬁr{)faﬁéé’égﬂw 16 F]r urE® AW diehit tH@lée §oﬁ§3éhown in box 305.

Sui t t tch 'for exanple a relay or

o sensmlie rSImSlM a ctﬂansﬂﬂmen; Xanthe ptisdnp ireding rof Ithem"ansformer

L Ty e —

tAesRMh hddeaB ]té3loa§06@t?k1§%dél|1% qw&éé@fda?rg)&mndmg of the
sensor 305 and contr ol ul se generator 303 i's

teshepperdXads @@@neﬁ@dst@dbﬁmrqmwa; Mghen b lead is connected at

SIANEAOAIPS 1¥, 43 pe 2658 TR P05R e TG #BRolidec. so o
s il pickedi unsliab gheXphinearg winelingut thé otiterlishd, A8hen a load is
aIreag%knentl oned, control 307 controls switch 109.

CARBEE %@U‘t@@’frnpée%ﬂoés% thepulseris Rickedswp agpgmaryavinding
aqraﬁs%rmaﬁ 5ﬁa%%‘#,ce ﬁ@@e{: w.ﬁ&*ng%?tan%f&%eﬁlgkz

l oad is present. confected to nodes
111 and 113 t he SMAtCh 109 is open. The |oad 201

%%%gg?q 8 %@g Wof%?g ? fc':ngegéltégpﬁ tgu&ecqrgrfoysD%:own in box 307
Rl tegeircarnt be the afvifdh: [@28haivhom BBXW@ ar Hé‘%@lﬂ%mcompnses

of Figure 1 wll now be described. Consider a first

téa@gféora/m apg eQACdA(d epBleand tﬁﬁﬂ%mt@o C5. sTheoswiich embmpnses a

PR ARUhAR budt 5 a8 L Bal o § Uihdet bniroE] et hidyan the

srawaaaaylw.mmg b13<2 %emp@bn@‘eosscm?é@@@ & WRRECOREL capacitor
are in standby or no-l|oad node thi s stage,

ihasrehegged gposfj.@‘ﬁmgatlg taswigh phnsangisiopIQs.i aurrent starts to flow
r
RANEEIS O Bhclh hESoR 0T BT oG . e
Gﬂ&ﬂd?&nﬁqﬁﬁﬁhsumﬁlQcmlﬁaaad;sw€k?38ﬂdﬁsdodeavwbésedeIoad|s
igna ou e 309 to che or the esence
FidTigcteth 38 dnatiBet arone Susiet soakt tah Srageconpry winding
dforel ihe Wfﬁg%cé%sé%aﬂfé@ﬁér @@be%?@ t?thI‘? Al cfH?t’crair%lstor Q3 is
open, so no return path is provi
%ngl’ﬁ@l @6 heritheara Is BO sucieat thrpuph tbermgdrCG(DEandmrenswnch S1
éﬁ%i% second stage, a load (like 201 for exanple) is
fikect ed at nodes 111 and 113. The pul se gener at or
303 is still sending its pul sed signal to node 309,
but now there is a | oad at nodes 111 and 113 so the
circuit is closed. Thus, the |oad 201 provides the
return path for the pulse from309 to 3 11, via
rectifier 203 and capacitor 205. Therefore, a signa
is picked up by sensor 305. Once sensor 305 detects
the pul sed signal indicating that a load is present at
nodes 111 and 113, it sends a signal to control 307,
whi ch then closes switch 109. Thus, prinmary w nding
Xla of the transformer X 1 is now connected to the AC
power supply 103 so that the AC power supply 103 can
deliver power to the |oad at nodes 111, 113. Thus, we
are now in active node. Then, in a third stage, the
| oad 201 is again disconnected fromnodes 111, 113.
Because the circuit is now open again, the pulsed
signal is no longer picked up by sensor 305. Once
sensor 305 no | onger detects the pul sed signha
(indicating that the | oad has been di sconnected), it
sends a signal to control 307 to open the switch 109.
Once switch 109 is open, prinmary side Xla of
transfornmer X 1 is no |longer connected to the AC power
supply 103. This returns the AC ACpower supply to
standby node once again mnth standby power supply 115

— .
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arrangenment of Figure 2 is very simlar to that of
Figure 1. The only difference is the way in which
w@owe0271s8 supplied to the | oad detector 301 aneCT/8G2006/000249

switch 109. As in Figure 1, AC AC |inear power supply
101" conprises a transfornmer 1 1. The primary w ndi ng

Xla of the transfornmer X 1 is connectable to the AC
cﬂggﬁg.supply 103 at nodes 105 and 107, via a swtch

109. 'In the Figure 2 arrangenent, there is also a

capaci tor 115 across switch 109. Once again, the AC

e < EUREAs St S0 ag Bl e landi priested 1 an Ac-Ac
ng b ethed pawePasliphil dophiinglizs GaRBRIHRY Iilé\/in% & primary

- e at nodes 111 and 113, via |oad detector
win @ $eqprslany virdinguihisl primarFiMingdieg being goupleable to an

' AT er. 317 filter i 119

AGSRH53 shebBota o it el b RERRLOHE) ogf courleatie o
a leadsthy palidletactdr ¢@@ipriéhigi n the Figure 1 arrangement,

the switch 109, between primary w nding Xla and AC

powerd $igpal gengigtorifer generaling ti9ma): and di sconnect i ng

the tg apsdpr i I I

103, Eo B fetehng e SionkL, 1 SR b ARY =R detect the

sigipaldf @ dvadlibscaupied o the sedortiz@y wividing snidt tomdtGitést the signal

.l osed, the AC po supply 103 i s connected directly

8 et ot o Rl the SeBRRdpaatnaReE ARt  ch 100 5

open,swi i o)) :

tr ans.sfv%%c?ﬁ)t(ﬁ?ﬂl@"é’ﬁ%wf& ?ﬁ’:“%" Vi a ﬂggpéz;eg‘i%ta g?h?%é @rﬁf‘? n%‘eﬁi II[0 keep

the syt clbsed filithehsensmyl isvdetsstingether signshiandhtolkeeprihe switch
S l.e of swtch for exanple a relay or

%ﬁengig%oec%%ﬁ%&s. n%;ﬁ@%eg@ag ﬁléef %'QI‘BI 301 , between

secondary wi nding X 1b and load 201 , of Figure 2 is

identjcal to that of Figure 1. That is, the |oad
dlet ecths loag1deisipr ot elairpl, whejeindhatsignal @enesaion sceennectable

P o
S el oo PER MU bE I aryd o dr o BEAC Y RlRcyuoy.
of the secondary wi nding X 1b and the |oad 201 , and

ontrgl 307 r control]ing swtch 109 and receiving )
%;-nputﬂ?% i%%é{fg%?toédg. clain bet Whereinhwhepntheisignal generator is

i t h 1 Ch I d,o i I

A A0S TP aee A oG ARF“achal =, Sotiee to the
sssendenewinding awiassd pah issouped frothéhé sigh Germemgtor back to

I he identical to,the |lgad in the Figure 1
tg??sm%ﬁ%at%\é@ tﬁg’loq(gaag%s%wri ses a rectifier
203 and a filter capacitor 205, to convert the AC

voltage to a DC voltage for the | oad, represented by _
RL. d0ad fadectonofaglpingdrwheradn, whear the signal generator is

[ Sj fi . , AN ich the
ReriERel, 0%, dBPs SRy cRbuR 287 soreBbvE: bEigr to the
s@dndarynaiteing,0%o aloded Path an brivied) Roinsthe $iga&l generator back to

onnected at nodes 111 and 113. Since there is a | oad

BIHiNAl @8Nef@iohre in active node. As in the Figure 1
arrangenent, the pul se generator is sending its pul sed
signal to node 309. Because the circuit is closed by
$.0ad Dtd lgad tetectmadf 20dinpt owheledn thHeesighal gemaratorfisrarranged to
t he | sed, signal fromnode 309 to node 3 11 via
ge&etrg\% 2PUsEY SRl apaci t or 205. Therefore, the pul sed
signal is picked up by sensor 305, which sends a
signal to control 307, which keeps switch 109 cl osed.
So, the AC power supply 103 is connected directly to
the transfornmer X 1 (bypassi ng capacitor 115) so that
the AC power supply 103 is providing power for the
| oad 201 at nodes 111, 113. Power for the | oad
detector 301 and switch 109 is taken fromthe
secondary side of the transforner X 1 after conversion
to DC by rectifier 117 and filter capacitor 119. Then,
in a second stage, the load is disconnected from nodes

A A A o A A N .
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exactly the same as shown in Figure 2 and wll not be
described further. The load 201 is not shown in Figure

W@200M0tASE hat the circuitry shown in Figure 3 PEDRGI006/M00249

exanpl e of possible circuitry for the Figure 2
arrangement. The skilled persgn will appreciate that
any alternative suitable circuitry could be used
instead. Referring to Figure 3, the circuitry of the
pul se generator is shown in box 303. The pul se
generator conprises transistors Q1 and @, resistors

geh%r Pi/‘%ﬂgcgngw t%@rgét{/ Torr ?tﬁalrt fHee Bewaégggnﬁ%?ﬁrgﬂsr@
ia: Dg:é t rﬁ?e}qg&ortn rrérb Lﬂfﬁarge@ﬁ{d%q)erﬂga&%%% ﬁé'rr%/ winding,

tmag:rimaryt Wmdb’@barngr@memlem b, A€ veltagé tsagplyatia raosmtch and

13.1s I he brea of Dz. The .

81 pedi Y whdg,hSRg EeiBed 8P STtE PRt 1B ekitarvia a toad
Q@t@ctdrathélléé@ﬂétéétér@érﬁ pf¥ngre off. As CA4 continues to
charge up, the voltage at node 313 rises. Once the

vol t agéignel geaeratarfongeneiatiog asionaki ent 1y, the zener

314 v PSPy SpRctinbdnSAUHE 8 prsDE pEig Ao Bdtect the

slgaalnf aé@adsm‘émmamdi Yo tHe dutputin€Besviahtl t6 Wot gbtevh thefSignal if a
82 hes on, %vol ta?e at node 315 rises rapidly.

Rd 1 H@ %%iwqt‘ﬁd \%F ea@%tpbl NAGEs andis i s transl at ed
back
posi t%‘@'t eed aéckrtct] d| s ar S&emp%%&% @5‘?@?}@@ 8% keep
theeswitch blosedi if ¢ié sgneor f dé;éctrﬂgdhawgmjl grak td keep the switch

feedhack, 4 i.s char causi ng the
ORFY gg‘ée SENSY AR r@?getﬂ%%‘a%ﬁ Q"%?qw ckly. This causes
the voltage at node 314 to drop, switching off Q1 and

%}2. As @@ is switched off, the voltage at node 315
opsTb%uﬂ@V\tecﬁ syrphhaf plairaf, ivehereuthet signhi generator is connected

on and off of the transistors, a
voI %’é’j‘eé%u?" %ﬂg@gﬂgat node 315. This pulse is

coupl ed to node 309 via capacitor C2. If a load is
resent across nodes 111 and 113, this pulse wll

go
hr ou§e feWar saPPhn af Flaitar h Waeginumaen @ naaelswmeo’reai to the
[ C
GRS 1POEp o7 00504 P2AY 1S HHad Pl ol AR Belok 1o the
sigpabgeneratoe vieothedlgad @andntbdese®t8r.has the form shown in
Figure 4 and the voltage at node 315 has the form
shown in Figure 5. Referring once again to Figure 3 ,
bhe cTRE Wolvey sQlfppt)th CEEd wr%rélgrOWP‘%a'nnn@%oS%@:on %ted to the
sensor is sinply a transfofner primary w n
eftpuh@odeansd elosad Rathe t$r1'm;m|edrf'romfthEhsghalngerﬁeratnrttbm:k to the
nding X 1b of transfornmer X 1 through node
%@ﬁ%ﬁ?ﬁ%@tﬁ% out put node 113. The secondary w ndi ng of
the transfornmer X2 is connected to the control 307.
Wien no load is connected at output nodes 111, 113, no
1@+ ur hheRower sppheohriaie 8, wherein the signal igeperatepisrarranged to
| at the primary winding. On the
ll‘é%t%ar?gﬂé%kﬁgﬁ@l |l oad is connected at output nodes
111 113, the pulse is picked up at primary w ndi ng of
transfor mer X2 and hence at the secondary w ndi ng of
transfornmer X2. Referring once again to Figure 3, the
circuitry of the control is shown in box 307 and the
circuitry of the switch is shown in box 109. The
control conprises transistors (B and 4, diode D 1 and
capacitor C5. The switch conprises a relay having a
switch S1 and a coil COL . Wth each current peak
t hrough the secondary wi nding of X2, the capacitor C5
charges up a little. Once capacitor C5 has charged up
sufficiently to switch on transistor 3, current
starts to flow fromrectifier 117, through the coil
COl and through transrstors Q3 and Q4 The current
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across the secondary wi nding of the transforner of the

AC- AC power supply. 3. The | oad detector of claim 2,
wob@re2Tiss when t he signal generator is connectPdI/aGr006/800249

the secondary winding and a load is coupled to the

secondary winding, a closed path is forned fromthe

signal generator back to the signal generator via the

110ad BARdpbier §Gﬁ;§l9ro_f c‘ﬂaiPT@,efdrﬂ’%‘F' RS aoéctaﬁ&d@égar)\égg supply

wherei n, when the”"signal generator i's cohnecte

fonsupplyimgdpowenia then gignatl geaetratad whencoa poad i conmected to the
(§%chQ9 wi ndi ng, no closed path is fornmed fromthe
éi@ﬁd?cg%herator back to the signal generator. 5. The

| oad detector of claim11l, wherein the signal generator

Is arranged to generate_afﬁulsed signal . 6. An AC-AC
TrowerTheuppWer PPl Phelaim tthdupbae coBWEISING 8 smpacitemgeross the
Qitchansf ormer conprising a primary w nding and a

secondary wi nding, the primary w ndi ng being

coupl eable to an AC voltage supply via a switch, and

t.he condary w ndi ng bei oupl ed to qutput nodes

e o Bael slib Y| AokiAie 1 de fother: sRMPRES Foeemigsiion from the
RRBABLS Wiidirky & HeAdighs forf igf,| i

Si gnal@I a serﬁgsor forlgge%ﬁrﬁgrt ﬁé ng‘%ﬁg?;’ f?ﬁ%@pspelwggrpower to
theisignahoenapidr woed @odoad isheosnegiatl to theaolipat nodes.
connected to the output nodes and to not detect the
signal if a load is not connected to the output nodes;

BNd Aviniethod dot Betecting WHethdr 8904 aflchihddied $6BRMCAE power

bei ng arranged to keep the switch closed if the sensor
SUPPhttBet PoWet RUPRYY rRNPrSIag t2 tiesformes having il pwary winding

S IS natidetgcti [ L. .7 . Th r
e > SBECHadry, WHAiRF, BRL bR ST i ool BfpBE56 an Ac
\mdtagecmml)aoiapa$wﬂmﬁ, aadqhéaéecdnid@w dndifg bE®y BEWMEleable to a
sggphé of .claim 7, wherein, mhgn a !oad i S connect ed
Ipad,tthe naeihegcarpRkEing ihe ptepsPihat h is forned fromthe

sign : j .a.t he
00 Sora G Mot 66 h8 sBBndb e SRR BaRkiplhr!
wher df a loahencoupled dal thesseaontry ednding) teteoting tie signal and, in

| h.is_f d f h | _
RRGTse 0B e R B colagn ke unar B iah, Seleepottsr primary
WiHBRIgyared tHd AU kagehRipplycib8&d;Si gnal generator is

arranged to generate a pulsed signal.11l. The power
supplig nefload 4s reogpleduta Her seennstarg iwigdings nah deteqtiogethe signal

' [ the. sj@nal . er.at or .
TREM Yoo ings BN LRI ROnBE e 8Bit SRR SN thg primary
windielg snptiey AGf vallagiersupplyf opédier conprising a
capacitor across the swtch. 13. The power supply of
claim 12, further conprising a connection fromthe
secondary wi nding to the signal generator, via a
rectifier, for supplying power to the signal generator
when no | oad is connected to the output nodes. 14. A
nmet hod for detecting whether a |oad is connected to an
AC- AC power supply, the power supply conprising a
transfornmer having a primary wi nding and a secondary
wi ndi ng, the primary w ndi ng being coupleable to an AC
vol tage supply via a switch, and the secondary w ndi ng
bei ng coupl eable to a | oad, the nmethod conprising the
steps of: generating a signal on the secondary side of
the transformer; if a load is coupled to the secondary
wi ndi ng, detecting the signal and, in response to the
detected signal, keeping the switch between the
primary wi nding and the AC vol tage supply closed; if
no load is coupled to the secondary w ndi ng, not
detecting the signal and, in response to no detected
signal, keeping the switch between the primry w nding
and the AC vol tage supply open.



