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TECHNICAL FIELD OF THE INVENTION

The present invention generally relates to the field of power converters,

and, more particularly, to programmable power converters.
BACKGROUND OF THE INVENTION

As the use of mobile electronic products continues to increase, such as PC
notebooks, PDAs , cellular telephones, MP3 players and the like, the need for

low cost, compact power supplies and solutions to power and recharge these
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typically provide plug-in power adapters along with
these nobile products to help provide the power

WOBHYISHAeds of their custoners. Today's powe®CT/US2004/019301

adapters are typically ACto-DC, or DC-to-DC power 5
converters which are configured to convert an AC

voltage to a DC voltage, or step-up or step-down the
DC vol tage input delivered to the nobile device. Wth

prodels plso ggaiiness 40 incorase xMepl reanufacdptersefmetiloarodusds

PLYT PR e Bl hptol ERL B G AR Frodi o Berp

providefthe pewer Sipply iveliy of thbie bustoygrsDC | nput power is

avai | abl e, such as in 10 an autonobile or airplane,

st ngTadey S pepeAlagrs sRgri A el s Pl P

BSnvMHER whih SR @htiSulel ¥t Givert A MNEC GbREge thAr@vbXagePet h
adapters are desighned and tailored to provide a

steprtp &t sttpBOvouthe IIC valtagadaput delined tol the gwbily deviae. | With
ween 5VDC to 30VDC de

B APl B T S B ssre Gty s SR RBO e e Sty

phbbddhe AdipEa iPORtanddA € rallcautlee Boabhly foadindaost

di rect power and_recharging _capabilities, ysers are |
b@m%ﬂlﬁs‘lfﬁpﬁ% dSimilaglyy whenserln Pht BPHHRGY @ 11s 2alabley Yish gs In

R T

asiff a daniad, ofiftke-kigslf BC-1ADC agatierp owebrasswith £ eigamtiel lighter

~another for a DC input power source. N?({rggver, Léfseers

gpnngcion Nepnally befradapicrsare deqignsd-and tailored i proyide @

t ] t : j
e
te30VIDE depending dn the mearer yequurkineiitsiof naibile devied being powered.

Accordingly, there exists a need for a power converter
and system.that resolves the system power.. managenen

ot obi SHEL HEpapRHe A PR PPy G Ao e s Raer Ehd
ghichi RN dap POITBES, HHER kit RARERARII0 eGP SGRAEM e hdapdavly A
w de variety of nobile and portabl e devices having
piofvidernenter po eanh indiyiduabmebid sdevigs: dbiscaften means that users have
to carry multiple adapters for each device: one for an AC input power source, and
another for a DC input power source. Moreover, users with multiple devices are
typically required to carry multiple adapters to power all the multiple devices,
thereby increasing the amount of bulk a user is required fo carry, which is also

tedious.

Accordingly, there exists a need for a power converter and system that
resolves the system power management problems associated with carrying all of
the different power supply components necessary to power a wide variety of

mobile and portable devices having different power requirements. Moreover,



WO@e05018%1di ng power with sel ected el ectri cal

-2 WD 2005/ 015721 PCT/ US2004/ 019301 there is a need
for a power converter and systemthat is progranmabl e

characteristics. -3 SUMVARY OF THE | NVENTI ON Exanpl e
enbodi nents can achi eve techni cal advantages as a
progranmabl e converter supplying programmabl e DC
vol tages adapted to power a plurality of portable
dmvé, sasiced foracpoya anTesrionr tdnd a_yste'm tat gpegemoiabidfor

5 ngnVQﬁﬁﬁﬁgpﬁayﬁﬁ % q@% tgorggelve an

i nput signal; circuitry coupled to said input and
responsive to said i nput signal providing a converted
DC signal, said converted DC signal having electrica
characteristics which are selectable; and an out put
coupled to said circuitry and providing said converted
DC signal, the converted DC signal adapted to power a
portable el ectronic device, said output conprising a

_connector physically adapted to connect to the

portable electronic device, characterised by
programm ng circuitry having a selectively
programmabl e menory adapted to store a sel ection code,
said progranmng circuitry coupled with said
circuitry and cooperable therewith adapted to
establish the electrical characteristics of said
converted DC signal based on said selection code. In
one enbodi nent of the invention, the converter
receives a DC input signal or AC input signal, and
provi des a predeterm ned DC out put signal, and
includes circuitry responsive to the DC signal or AC
i nput signal for providing a converted DC signal in
whi ch the converted DC signal has electrica
characteristics which are

PCT/US2004/019301



sel ectabl e, and includes a controller cooperable wth
the circuitry for establishing the electrica
characteristics based on a selection code. |In another
enbodi nent, the converter includes a coupler coupled
to the <circuitry in which the programm ng circuitry
i ncl udes a socket adapted to receive a insertable
menory device and electrically couple the programm ng
SIMMARYOFTTHEANVENTPON devi ce. The nmenory devi ce
for storing a code indicative of an electrica

char BxtepleséhbodBbes thd Achivhe feRhiicAlNRIvaRESes & 4 FRGARSRable
fromthe nenory by the programmng circuitry for

CPRYBYT riyrplyingepogtammatie dPGredtaged edanteds & ovicon plpoity of

E@ﬁ?l : Jted DC signal. 4 WO 2005/ 015721

P ﬁggg%gf 019301 BRI EF DESCRI PTIhC]\I OF T}-IE DRAW NGS

Advant ages, of the invention..and the specific . .

eboth ARRIENGE Mﬁﬁﬁ s st of @bf‘dpfsw Reation thsraispipyided a

et bonverieh isiky: £ Ql b <t ol i

R By, A el b Bsignal, cireniry

ceerpd tre said it ehd résponsved toasaic fput signaihprohiding @ooevertad DC
WS bl ock . dj am of dual j nput, AC and .DC power

S L RS, o areRel Parihage Bk CanHessty Qe e

sdleéthbleNgndodreeapit conpnb isQid; cifcuiby zﬁmdl}ﬁ‘oﬂa‘ﬂ‘@se@i‘@ convertiag DC

expl oded view of the converter w'th the detachable .
signielk the eanyeted PiCyrignal 2daptoddo aowehe pattalie ¢leagpsin defvice, said

) r..conyerter circuit as Jlluystrated in Fjgure
O&Eﬂ'l%}] cgc o trn & e “SRPFFOL Wéyﬁﬂ%@w‘é rﬁdapéﬁaefﬂ coppeck; gyt gortable
clebeutic ddetteaich@dc@ARANBY | Grehamndn} AircditChhenPG REEKtively

converter circuit in accordance wi th the "present _
ProgiERmeblg; memory adapted to store a selection code, said programming
circuitry coupled with said circuitry and cooperable therewith adapted to establish
“the electrical characteristics of said converted DC signal based on said selection

code. -~

In one embodiment of the invention, the converter receives a DC input signal
or AC input signal, and provides a predetermined DC output signal, and includes
circuitry responsive to the DC signal or AC input signal for providing a converted
DC signal in which the converted DC signal has electrical characteristics which are
selectable, and includes a controller cooperable with the circuitry for establishing

the electrical characteristics based on a selection code.

In another embodiment, the converter includes a coupler coupled to the
circuitry in which the programming circuitry includes a socket adapted to receive a
insertable memory device and electrically couple the programming circuitry and the
memory device. The memory device for storing a code indicative of an electrical
~ characteristic selection, wherein the code is readable from the memory by the
programming circuitry for imposing the electrical characteristic selection upon the

converted DC signal.
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WORAWS/HA7ZAC and DC vol tage input, and a

15 Figure 4 is a perspective view of a power converter
systemincluding a power converter adapted to receive

power hub (PPH) according to the present invention;
Figure 5 is an electrical block diagram of one
preferred enbodi nent of the PPH shown in Figure 4,
where each of the outputs of the PPH are connectabl e
BRIEFDERCRIPTION QF 'EEE&RAMNG& tachabl e buck

circuit providing a selectable voltage to an

. e s _
et/ UAsBareE g SRR et Sheritionlingys e

didegstead by timae bherdinaresl hetheafiigicfRaice twiter llywinpe
Eeoe 65 GBS angaehes it e

B985 B gevice, shown as a resister R, whereby
egch mtecmbi | e device can be directly coupled to a

PPH out put as shown; 5 and Figure 7 illustrates a
bl ockFiguzgt Ashows abligkidisgrpa of AGualinpDAQend PC power

converter .hayi vol tage, out puts in_agcordance wth
SRR Sl BrovaitiBe pRFrat sPiicdenic® vifeRe PSS 0 | 6
if@eﬁﬁ)&ﬁ/ 015721 PCT/ US2004/ 019301 DETAI LED DESCRI PTI ON
OF THE PREFERRED EMBCODI MENT The nunerous i nnovative
teachings of the present applications wll

b
descr Fisae W showsssn slndsd er of e cenyestor itbihe deiachaple

d exenplary enbodinents. However, it should
E%ﬁ%%%égétood that this class of enbodi nents

Figure 2 shows a schematic diagram of the power converter circuit as

illustrated in Figure 1 in accordance with the present invention;

Figure 3 shows a detailed schematic diagram of a DC-to-DC buck

converter circuit in accordance with the present invention;

Figure 4 is a perspective view of a power converter system including a
power converter adapted io receive both an AC and DC voltage input, and 2

peripheral power hub (PPH) according to the present invention;

Figure 5 is an electrical block diagram of one preferred embodiment of the
PPH shown in Figure 4, where each of the outputs of the PPH are connectable to
an associated selectively attachable buck circuit providing a selectable voltage to

an associated remote device;

per i pRETAIS2004/019301



5 provides only a few exanples of the many

advant ageous uses and innovative teachings herein. In
WOSRRYUP 215t at enent s nade in the specificati on RET/G$2004/019301

present application do not necessarily delimt any of

the various clained inventions. Mreover, sone

statenents nmay apply to sone inventive features, but

not to others 10 There is shown in Figure 1A a bl ock
di agr Higuss 6 i %dﬁcmﬁﬁilhbd:@wmwmthm&mdrenmdlment

ﬁgﬁﬁ qgﬁglﬁ ta“ t t

g@\é%erﬂ zgnce H%([q%&t% pr e?’l:)(r%’tp |Hﬁ§1/"e' Pomn d%g irf‘é Sat?P%}’ having
thelecliiely temuivable@rolzapeiss dedcy shidvel as’@resiﬁt&mﬂl K2Sroby

g r conver er circuiit 20 having an AC-to-

m?‘zl € devigs. cap begaesiboequpiedde s RIH au’rmzt as ghown;
dback circuit 26, a filter circuit 25 and a DC-to
15 DC buck converter 28. The power converter circuit
20 is seen housed in housing 13 and advant ageously
p r OVI Higmre7 fliustatey adjpckriagran omdualltlppnt AGland C powsC

ARl B e B SR A R e B

ypiht pEentByeddongener ated as a functlon of both AC and
DC i nput voltages. 20 In operation, the ACto-DC
converter 22 receives an AC signhal via input termna
12 and provides a regul ated DC out put voltage at node
Ni. Simlarly, the DCto-DC booster converter 24 may
receive a DC input voltage at its input via input
termnal 14 and may al so provide a regul ated DC out put
vol tage at node NL. Input termnals 12 and 14 are
‘integrated into a single comobn connector 25 17 such
that different power cords adapted to receive input
power fromdifferent sources are received by the
common connector 17. For instance, DC power from -7
WD 2005/ 015721 PCTI US2004/ 019301 an airplane or car
power source are wired to couple to input 14 and AC
source is.
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wired to couple to input 12. In a selected enbodi nent,
the AC-to-DC converter 22 is adapted to generate a DC

WORHVRIST2A| t age of between 15VDC and 24VDC in ROISER0G19301

to an AC input voltage at termi nal 12 rangi ng between
90VAC and 5 265VAC. Likew se, the DC-to-DC booster
converter 24 is adapted to provide a DC out put

vol tage which is substantially simlar to that of

T DESCBIPTIANCDF THE @'BE@EI&RBED EMBOPINEENTO a
DC i nput vol tage supplied at input termnal 14.

o ocny pmetds el AR Eles ST ED ooy Bl B0
dexdrih&/ith pAdmtﬂraaemnsé wthé\@-ehmt@@rem\edresemplarﬁo via

AC- erter al l ows users of the power
BhoGRIEEs. HOWeBeTo wmmﬁawags s s elagreh aebodimenth

BaFs B PRt MR AR airlaBRils BOVB inhdvative

Gachiegslergin. Ihgenb@l; tabate:ﬁéhtbmadt ar the cspamﬂd:aemnm tlod predent

R R G S R S T

Moréd\RH lsoflcGRAhents Hﬁ@ aply td Soth® ASRnti P& REANIES, but not to
aut onobi | e and/ or airplané environments. As $hown,

pibetser CIrCUIt 25 has its input tied to the respective

h f
onboamiahis i HHEEE 1 § BRePaReinabf af MRl GPt .
fowér doﬁ{fﬁfbr @@ Hvidguiualplogretndile B@ﬁﬂﬂlg@ QdHub¥in a6ktir@dhce

thereafter, feeds _output term nal 16, at an out put

paludhe RyESend injgntien. Rreferabla s dual Qmutm@/@pmr Femrigr kO
Earhiileh a B oSN GRAR, 26 ndfing AF ATHEHE Gkl a DG

fwBGbnokmﬁ&mmemM a fe¢dbackugifcuit 230, adilier éﬁeaﬂbm: ¥nd 9DG-to-

tes the voltage | evel of the filtered DC out put
Pgﬂtug SQNYFEIGE 28t dd° BYWEbERVERTHAUCHE 20 ipseeghguse] in housing

- feigid éd%@fh!a?%usi ovfd%?gmﬁm@gg fcwlle%ﬁc 'oﬁgﬁg gg&%@l aPC

recelve a e progra ul'e th
owshuil ternaiex] kﬁeamﬂsaeses:oncbpmgrmhﬂﬂslal){ébmpuatﬂl’agaﬁi mnm}nal 18.
ode N2. The '

Wt et s puit w0 t@gysv iy B ETEPhES & FEPa hpoth AC and

DC input voltages.

In operation, the AC-to-DC converter 22 receives an AC signal via input
terminal 12 and provides a regulated DC output voltage at node N1. Similarly, the
DC-to-DC booster converter 24 may receive a DC input voltage at its input via

input terminal 14 and may also provide a regulated DC output voltage at node N1.

Input terminals 12 and 14 are integrated into a single common connector
17 such that different power cords adapted to receive input power from different

sources are received by the common connector 17. For instance, DC power from
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wherein different associ ated val ues of the resistor
establish different associ ated -8 WD 2005/ 015721

WOCPIURISEBI4/ 019301 DC out put vol t ages at out pURCTIES20@019301

all ow ng users to selectively change the voltage

| evel of the filtered DC output voltage, the power
converter 10 nay be adapted to power a variety of
different nobile electronic devices, having different
48 8bplane etcayeawer pakes ate vareddo civiple tovimpyt lﬁmqo.&@espurce is

nd
SRR i Do AT el R o AR B soppers
QR1¢ sdipted tb Fehdrig a DO esu?& Véltdge dfbelveeRN SVDICin S VBE in
its input coupled at no 1aé)row ding a second DC

&wsﬁﬁe 9 aptﬁéé@pvhmltﬁgg at wénmab reagmg hstveandO Maland 8,
BOLV R, BRI e DCHED bodly htciter 203 R B providen

D@oﬁtpﬁt wltage PRichdk tutgeananlly pibdbhu tceﬂlaao&mmi&derm but which

out vol tage at eparate outpuf ferm nal In a
| %@{a&i BIEH P?ﬁetﬂta%él’r‘%’%ﬁ(e agecsgﬁpéqti?g,m% %"Fé‘&%l Iown

PPéfelfabiyt ﬁcefdJ 1@@ wseyeonweh&aﬁﬁs BRafted RNQE0E o @Bﬂége in the

vDC and Advant ageously, t'his second DC out put
!migf: af éelg@ne |1 hVEﬂZ‘ dnd 16080 e Adeantagoously] AdeioeDCGaohvation,

SR A ERRTERb a2, 2050 4l ok BE o P e Bt

hipheiivie? indbileIRWREs, B&dh sk to? chhﬂhtd? ervEﬁAmhﬁﬁteﬂower

such_as a | aptop conputer, al so, a second

poweHaersuplh ay il the bo,mn onsfficector exanplee Conmselmwtbe ﬂ}%to-

r
P R L I o
highgpogver clemesrugesteppi@mp tHoesslow dmplitadé DL mdl%m@@ stich as
AC or, DC., The ¢k converter 28 is 20 physi cal
%Mll’éaﬂ%’ﬁgilﬁ@q’fﬁﬁ ﬁm%mnﬂgowe&@ shown in Figure
1B, allowing different buck circuits providing

di 11 € AR RhoWH L Ml if&'u% §§ﬁ§s %ngﬁ‘t £l 1%% E%ééu?r E@ﬁﬁed%ﬂle
to housing 13 an tap t ut put vo

cutveder 22amd 2¥a[n 4 @referred embodiment, the fllter circuit is adapted to
provide a filtered DC output voltage at second node N2, which, thereafter, feeds

output terminal 16, at an output power of 75 watts, for example.

The single feedback circuit 26 is shown coupled to the output of filter
circuit 25 at node N2. In a preferred embodiment, the feedback 26 circuit,

. through a single feedback loop, regulates the voltage level of the filtered DC

output voltages generated by both converters 22 and 24. Additionally, the
feedback circuit 26 is adapted to receive a removable programming module that
allows mobile device users to provide a selectable DC output voltage at output 16
vianode N2. The programming module comprises a key 15 comprising a resistor,

wherein different associated values of the resistor establish different associated
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Referring nowto Figure 2 there is shown a schematic
di agram of the power converter circuit 20 of the dual

WY MIATIIDC power converter 10 as 25 depi ct ed HQT/US2004/019301

Figure 1 in accordance with an exenpl ary enbodi nent of
the present invention. As described herein in greater
detail, the power converter circuit 20, in -9 WO

2005/ 015721 PCT/ US2004/ 019301 a preferred enbodi nent,
Eipuipsewliagesss ovpphit ¢t By callovang usss to€lactivédg chavgerthe

ORI offio e DR BRI rersier FRYoxer 1§ Bl

B@MREd ﬁgp'blm h&ariety of aifdrele mebile diétdhic devives, Nk inghBfferent

whi ch s configured in a fly-back topol ogy. )
piafgsh e ves saquirpagais dYorsoven thepawasgenvesiey A4 0 programming

AR

L e : ’ .
PERRISESy Ao bERMR A B g0 ER I Dupus aurent
Giitingni ch creates a DC voltage bus from which the
switcher operates. Inductor LI offers additional EM

PR T o R PP T A L M S e
BRVEARY 8 5b@nd BT 8hipe VdHab 403 iAhBRE 16 QRpuPterBinal 8,

configured as a current node pulse-w dth nodul at or
hxing an Waipnt poverod (1) evatts Gor exanapls o Posferblyubank convirdere28

. sipgle-ended,o ut, Wit h.tote ol.e driver

isgRelte rEpEaGHt R MBI 1t 0 88aesS Bt idC output
COIRALRIdt Blsepbiatb d6ipat ©RRhiaPPYVEH aS¥icbeh efdbolitdnl, tHE biEs
the main transforner Tl. In a preferred enbodi nent,

sonvertenAs stepsdawmthe fferpdi PR pulub veltass toprangend abput FYDC

. . . ‘ .
ERP EYDE: PobateRbfiy s RPU IR WA dedbraia
cotvertef 22 1s iaddpewdent of, aad enlistaiially lowdrahinge 0SC blpudC
out put vol tage derived fromnode Ni. The filter
¥oliagsiat toyminal 46, Fhig aligyys usess of theyprosert mventien fpowesnot

G2 A0gh-HbABSS a1, Midh a WA R, Y bucall, & bddoBH, low-

power peripheral, such as a cell phone, PDA, and the like. Moreover, the present

invention allows for these peripherals to be powered simultaneously by a single
converter, regardless if the input voltage is AC or DC. The buck converter 28 is
physically detachable from the main housing 13 as shown in Figure 1B, allowing
different buck circuits providing different output voltages to be selectively

attached to housing 13 and tap the DC output voltage from output terminal 18.

Referring now to Figure 2 there is shown a schematic diagram of the

power converter circuit 20 of the dual input AC/DC power converter 10 as

depicted in Figure 1 in accordance with an exemplary embodiment of the present

invention. As described herein in greater detail, the power converter circuit 20, in



20 circuit 25 produces a filtered DC output voltage at
ou%(f)ut 16 having |l ess than 100nv peak-to-peak noise
WOOOEI e, The feedback circuit 26, through aP&I/H§1004/019301
feedback | oop, is capabl.e of regulating the filtered

DC out put vol tages provided by the converters 22 and

24. The feedback circuit 26 is also adapted to be

coupled to _a renovabl e 25 progranm ng nodul e having a
Keeireteered ephedimgnhrompsises threergparaigsogvrIters: tide-to-DIOpanger

e A PG B % P HC b BBl 20
voltage later received at output termi nal 16. The

fACQIC CONVERPBRI ncl udes a phot ocoupler circuit
conprising a pair of photocouplers PH1L and PH3

d, j i ey .acked) . bei .
coupt RTINS e donSites 7R ATH G0 i e P Eceeahich
5  ancorifigedt B a ﬁﬁyﬁdkttaﬁﬁ@%%gﬁm-wﬁﬁ%cﬁ)ﬁaﬁeﬁ QERh %@E@ﬁ?

arranged_al ong the feed | oop of the feedback"
signgliirecepmd\gt inpupieomineb LplaseupMping rdulibzve buidge tectifier

' . 4. T h i ngl
PEOEREL L MR AR B oAl B ool B RSy e
rsedichatoperatdie Ifdubtoe Le @fiots iditivil EMIREEnE 6O HelRd sitnal
ngde N2, Mbreqver, by stacking the phot Q-congI ers, the

e stanal astbeem tosfifid tronsh e All-viske podes. ToBMGIw-BIC

10 utdie2s 213 ifbiRiQhal Y EN Lol SRl LAl RERRRe
Pulsbevidti modilhter RWMt MaincentrollériCl iingsé cordiguosd fhave a
I%%% %I%dgr i°2 ; %i@ggt?eo | (I:: ned t%/aé%aéo%é)%& ! eﬂqer%!cor. C’I'll'jxle tAC—
RS-t Cﬁ(ﬁ%ﬂﬂ)nﬁz&%r%@@fas Refhin ééw%&%itc‘ﬁ%f FARHRIRS e Bin
-t o- ac ng

of A DC converter 22 | i eved usi
itavsfovvernl brnPHAefomdd zobedimtintdbe EB2sforarer 4 1p Beliadtiyetode

TRy soRRRe (ofe oo forebiod Thafvdeile T Pupifiottose

at node N1.

1

19, ]

As noted earlier, filter circuit 25 allows for additional filtering of the DC
output voltage derived from node N1. The filter circuit 25 itself comprises
inductor L3, capacitor C26 and transformer NF1. Advantageously, the filter

20  circuit 25 produces a filtered DC output voltage at output 16 having less than
100mv peak-to-peak noise and ripple.

The feedback circuit 26, through a single feedback loop, is capable of
regulating the filtered DC output voltages provided by the converters 22 and 24,
The feedback circuit 26 is also adapted to be coupled to a removable

25  programming module having a key 15, comprising resistor R53. As such, the

-10-
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WORR51A721 of integrated controller 1C |

of photocoupler PH2 to bias transistor @Q into the on
state. Wien it is the on state, transistor B pulls

20 operating duty cycle of the integrated controller
towards 0% This takes the DC output voltage to O
volts. Also, when transistor QL is on, transistor
is also forced on which then forces these two

preasis steotion hldowsrescratiocakedtivel progeams itst DCDutt valtazeQRter

BV BO A SRR 15 FEe TP R0 S S AP hoBgounlgt
R 00O BCTH HSARQ4H A9 an DT o Bl CMBEER .,

The DC-to- onverter 24 is configured in a boost

stagksid) gpchabring counledto the hutputs iof operadonsfl amplifigrsdCdA and

BBt R ipecnily, Mo 5 iocol i biilect Spnelng Mgt

Geb f Beyvfeedback bikbuia D6 withghetotBurler RHIE aid®PH3c0apled i er .
Preferably, inductor L2 is adapted to function as a

poprotivelyde convertgtciband ki Biongh a¥npleifendbac logp: e oi d

BBt 26 YAl e SR IR e PER TR b Blyobitea o
hedeWhgMoacvveR&Y stavkirigie photoepupleribeippeseatinyetion also
0] tpgé]%fi | ter. Advantageaqusl|ly, thi,s 10 elimnate he
B‘g%l’i’ PAVE! FRIVEEEr Fo aRENgPEdEPHoufpyt dsglation between

vk iindtd ¥2add 4%61%‘1@%1&@&’1%@. er 22, the
%?t oI-VDC cg}]vertgr 54 I's al so esi gned to operate at
a frequency of around 80KHZ. For the AC-to-DC

conv ePtefrablg2the toutpud penrertt linyting Buyaber 9f ¢anveder 23/is

A iShed 67 uf0EaR0 Rl Ra b kenigors @A Koz, REp, and R0 ama

SRlprdd¥mingsbsisier RBZ8 and 15 capacitor C16.

Qver voltage protection of AC-to-DC converter 22 is achieved using
photocoupler PH2 and zener diode ZD2. In a preferred embodiment, zener diode
ZD?2 is set at 25V such that when in avalanche mode it causes the transistor side
of photocoupler PH2 to bias transistor Q1 into the on state. When it is the on
state, transistor Q3 pulls low pin 1 of integrated controller IC1and pulls the
operating duty cycle of the integrated controller towards 0%. This takes the DC

~ oufput voltage to 0 volts, Also, when transistor Q1 is on, transistor Q2 is also

235

forced on which then forces these two transistors become latched, If transistors
Q1 and Q2 are latched, input power must be recycled in order for the power

converter 10 to be turned on again.

-11-
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The DC-to-DC converter 24 includes an over-voltage
protection circuit conprising zener diode ZD2,

woeeiRM6T21R23, R24, R48, transistor 4, and si lPCaTmIE2004/019301

controlled rectifier SCI. Zener diode ZD2 sets the
over-vol tage protection point (OVP) which is
preferably set at 25VDC. CGenerally, there is no
current flow ng 20 through resistor R48. |If, however,
when zener di ode ZD2 begins to conduct current, the
drop across R48 is significant enough to bias

r i stor ulling its collector term nal
h‘%ﬁ?’@ﬁg‘fﬂi{%"g@?ﬁur ning silicon control I ed rectifier

SC1l on. Wen silicon control rectifier is on, it

pul | sTRE Dcltoobddmaveﬁar@gr@wﬁgﬁ%am Hc%%t tob&% @i utilizes

Thus if pin |of rated controller 1C2 is t he
o/fem@g@@d W@?@B@l‘ K2 ap gperbia cooverpe2dt b fh@ DL-to-

%%ﬁéﬁﬁ%&#&%ﬁ} Q568 BipasHs oo sf o i bae DR 2o the

filain fedtifidrNPieferdbly pintla@eoL3 isyadapiee 16 flrcton a@@pbwai Boret
rectifier SCI functions as _a power |atch circujt that

ﬂ@qam,é@u@fhwcomp&ﬁ@d ploisroid goreclype indetorn Itshawld beg
Elgt{?%sé@&h fh Ft hE e t e &%&@5%&?\{5%? 98 bieARdBnaRQY ?orfmlng

e tenperaturé o
i ©ORled ueniﬁlguitsom freqdnmg)mﬂ@ one ompet fiker. Advarsagronslyohisd
usi n st or If, for ex le, there is a
eliming &b&%@ Fricr aace fﬂr 3 ¥fgon é?wﬁg%?a@aww he
housmg 13, it will result in a decrease in the

resi st jk¢ghe/ AluR-0C cohtﬂ@rté?lzétmé mﬁ’ @DG &ﬁfv@ﬂé& P %is69
transistor Q@ to turn on and pull |ow pin

designgd 40 eperaterat aifteqn@rRyof around éﬂKéiZ For thﬂ}‘l\@tiO@C comiester

I
SRSt PR P Ref ebinier R Rp S Bl BPE LR e
rhtiti! frafueho B SLE DOE-DE @oveferaneséitdly résdstol R28 and
addltlon t he power converter's 10 thermal protection

eapatitorCi6 adapted to operate regardl ess of whether an
AC or DC input voltage is being received at their

respeghl Hes B cohfErir 3! ifcludes an over-voltage protection circuit
comprising zener diode ZD?2, resistor R23, R24, R48, transistor Q4, and silicon-

controlled rectifier SC1. Zener diode ZD?2 sets the over-voltage protection point
(OVP) which is preferably set at 25VDC. Generally, there is no current flowing
through resistor R48. If, however, when zener diode ZD2 begins to conduct
current, the drop across R48 is significant enough to bias transistor Q4 on, pulling
its collector terminal high, and thereby turning silicon controlled rectifier SC1 on.
When silicon control rectifier SC1 is on, it pulls pin 1 of the integrated controller
1C2 low. Thus, if pin lof integrated controller IC2 is low, the output drivers
thereof are forced to operate at a duty cycle of 0%, thereby producing a DC output

-12-
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Figure 3 shows a detail ed schematic di agram of the
DC-t 0o- DC buck 15 converter 28 in accordance with the

Wr 2088/01572Invent i on. The buck converter 28 has mIT/US2004/019301

integrated circuit controller ICl, simlar to
converters 22 and 24, which is adapted to generate an
on-tinme duty cycle to power transistor switch Q. The
operating frequency of controller ICl is set by
vajiagd 610 \ém,at wdm pin 6. &le g&j\j\hﬁlybﬁiewﬂﬁﬁnmbilitrﬂﬂaﬂf rettier
round, and resjstor R ich i s coupled hetween
3] S0 30 PR wer i<k e ik SRS Biok BB P RprEaEIed
B ofddPEd fuplisn ﬁ@%%ﬁ@oﬁlv@nécmfa'%na 87289 TR UetRB at
as "catch"™ diodé. Inductor LI is a output power
nadedlor and couples the source of power transistor
Q@ to Vo"t. Fuse F1 is shown coupled between Vi" and

t he drai t ' ower.fransi stor a . .
v ant s datE uRle Bl nRRITE 14 LARR EBBE ccver@Nfh is monitored
nsiak-aGhaVESHERNTES, 12 forfetbinply, Mdi€is o dorebpudidingVincread¥ in the
the buck converter 28 is coupled to the output of

tompezptugg ofcthe bousingld, Howdl mpult igrredesragsein the esistive yalupof

BerhBIE RN B o SRt o and pull oy i Jof

Bnﬁgdbﬁemtmtﬂﬂbobumkmmﬁ?Meﬂﬂeﬁmﬁa;ﬂﬁ@mmﬁaﬂhaph&@ampﬁkr

A Rt o e B
28Rt \gﬂl’%u{d&%nftgé %@&&%o%x@éftng T ‘é&&iﬁ@ﬂﬁh@ﬁ?w?r converter’s

provi des a secon out put voltage at outp erm na

19 themnghprioteciionl faabmel sradapted o6 pperat regavdlessndfi velidtherlaowe® or
n the out put valtage, at output .ternm nal  16.

Db D138 b pet el e peb et e e 1 e

28 enabl es users of the present invention to power

| oW pEV@ire Pehdwpd£dcthifed EHEMARS diaGhinl of ARNBET-t0PD&Buck
and/or simlar nobile devices. In a sel ected

eprysEicTRh i acchidlanreckitl Bie\nseseat inyentioneyThel biek senveiigp 28 as

. i de. ol ' t rig nak - 18
BBt G B o U G SR ot AR F ) Hhichh
adipesdionedeat aa dnunat Aoty dtld ot Bamkistor switch Q1. The
operating frequency of coniroller IC1 is set by capacitor C6, which is coupled

between pin 4 of IC1 and ground, and resistor R1, which is coupled between pins
4 and 8. In a selected embodiment, the diode D1 functions comprises a Schottky
diode and functions as "catch" diode. Inductor Ll is a output power inductor and
couples the source of power transistor Q1 to Vo, Fuse F1 is shown coupled
between Vi, and the drain terminal of power transistor Q1, and advantageously

provides current protection to buck-converter 28.

Furthermore, the input Vi, of the buck converter 28 is coupled to the
output of filter circuit 25 at node N2, wherein Vi, receives the filtered DC output

-13-
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val ue of resistor R2 used in the particul ar buck
converter 28, with a total power delivery of 10

woabésznisf2or exanple. As previously nentioned, tpleg/iN16d4/019301

converter 28 may be housed in a separate, detachable
program nodul e that enables users to selectively
program the DC output voltage at termnal 18 as a
function of different 15 associ ated buck converter

JOKRUcaBereRoMeT 4 pefdtRd dnthobirgeriSthd butlbeditreitér ZTemeviles y
shown _at 40 a perspective _view of a peripheral power

S5FSBORG PRy Wik HloVqom ePuREd orfentpttesening) 18, Advaritageously,
B R RV o Mip R o BN 8 il T9C S v ABAEo ama
PRSId aisscaidsdC vetput valtigeat calputtepninabtwhichjoieiepéndent
2 PP h t 44 d [ | it f.

AN IR T
19808l HE JARuE vaIRIRIdf iR Wick! bpvérfer 08 @nitI&S WckLSF the

enbodi rent  (Figure predeterm ned DC vol tages are
presetitdeebndivn éapdwardowtrowen petipheagls, suble as, bell phonesy PR4s,

AP Bt BobiE bR AR ormbidiions e BBk BOSVcter 28
SRt BRMYUdaptel 8/pRviik 2BChuut VORSR o uh@uﬁ rfilal B8 téging

Erograrmable as a function of a renovabl e progranm ng

elyreen AV Gandhi 5\GRC exslooliaply detspminsdamiadupntionod e psen
B Bt Rt S50 i el S50 Bom BHEEAS S0 L6 mo

“d€livieap 8f 1 (L) fA08&MHIH AR TprRGdHlpaARaa6AEH) B2 buck cupetter

48 to _a prinmary device, such as a not eg‘gogﬁgo ter
29 mayhedousadiing sepyrisy depchaklenigerrn) madie thd earhles peerigo

BN AP0 POty Ui L Dl g b

wsbtiatpd bupk ovidedr inodalee pri mary device 50, which

voltage is tapped via a connector 52. 5 In the

oS RS P LR AL T B b0

Qbstta RRIpherat Bowdl \§sRAAPPRY Seddlis kndhhdeté WE/DC-to-
programmable DC output converter 42 as shown and described in reference to
Figures 1-3. In addition, PPS 40 is also seen to include a peripheral power hub
(PPH) shown at 44 and having a plurality of DC voltage oufputs generally shown
at 46. As will be described in more detail shortly, in one preferred embodiment
(Figure 5) predetermined DC voltages are provided at each output which may
then be converted by a buck circuit 28 associated with the peripheral device 72 to
be powered. In another preferred embodiment (Figure 6) each of these outputs 46
is programmable as a function of a removable programming key, such as a
selectively replaceable programming resistor. Converter 42 provides a

predetermined output DC voltage, which may be programmable, via a DC voliage

-14-
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28 associated with and selectively coupled to the
associ ated renote nobile device 72 convert this
w&%dsﬂﬂ?;zio the final output voltages VI-V4 aspghqiBors/d19301

Figure 5, which neets all the power needs of the
associ ated nobil e device 72. According 10 to the
enbodi nent shown at 70 in Figure 6, the plurality of
buck circuits 28 are integral to the PPH 44, each

I
Al A8 RE A HpEDy HBHLRndh S AR ORI B 80 P flring o
nighgroperatin oo Deevaidt geurhing atliwge amwpeice ewtuphqtas fort
46 urate wt here ui renent
y@%?@'ﬁ% Sh el st GrEEE SR PR R yoleee
%%d*a& ¢ aRfp rﬂh‘:{r?@eﬁ‘ée 15, WhiBR Y &ltdpielis tapped wiaRrwahediss 52.
SB type connectors and ot her confi gurat i ons as

desired. Again, the buck circuit 28 could be
subst Intthe eabariinens sheys et Q0 indtigure 55 the duait valiagegrovided to

BB S R ¥ OLRAG oulpth RGP IS RepRbbb B oieouts
pENebEiRen withhaid seleedvélleoliitbil tithe hssaviated réingtermobile device
B bt B o AT 0 B
?]H.{OB%GG?{&{%G v@%‘ néed¥ Hﬁgﬁsd%e@ﬂmbff@ B&vieP D! AB&raing

i npu age to the nmultiple output ports 46
tbathe bmbamummpbhma TorinFigurerbgthe plurelity of budueircuits 29iaze

Buguine s S0 e oo Bt SRR 2 e R e RS i
% g{/%giéi%lﬂeﬁ ShoiPas!rEdistorR 1] 6iird I')@gﬁhﬁﬁﬂﬂé PReoltage to

he outd?@t ports 46 for subsequent
ﬂmmespscte\mmmm\poam m@u@rmwﬂw«swﬁm § plthg.

A el PN, PS8 e
SIS 5By calgons s gt

éwmeclc Aigain, Hlertagk cirgeih 28 §pylg b wagitaed B’Gth\fsfh‘)@ﬁt GGt iE
no t can be provided to each
g ﬁlto h&féu%ﬁ%@{? a*é]@? watt s, Itoo prevent

Turning now to Figure 5, there is shown the first embodiment of the

present invention comprising the PPH 44 shown in Figure 4. As previously '
mentioned, the input DC voltage provided to the PPH 44 at input 62 is coupled to
each of the output ports 46 by a voltage mux 64. This coupling of the input DC
voltage to the multiple output ports 46 can be accomplished in a number of ways,
such as via a simple resistive divide network, and may provide output-to-output
isolation. In one implementation, the DC voltage provided at input 62 is directly
provided to the output ports 46 for a subsequent down-stepping via the associated
buck circuit 28. However, a lower voltage can be provided by the voltage mux 64

to each of the output ports 46 if desired. Voltage mux 64 is also seen fo include
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overl oad of the PPH 44, and to prevent power hoardi ng
at one output by its associated renote device 72 to

wbbeoseigtei ment of the other renote devices 72. P@T)ﬂséﬁbﬂ}{)wsm

indicators 68 are provided to visually indicate the
status of each output port 46. For instance, the LED
68 associated with each of the output 46 may be
illum nated as green when power provided via output
B?B@erf@ad' ﬁoﬁ@ﬂlwﬂmﬁ&gﬂlﬁ Sfdvaest dd Which lﬁl'ﬁ@"th@&n?)unt of
watts each , however, a"renote device 72

pewadhaitcan bvmprdrwddnbto pach putpitgrortyifs Kuahi asclivattR 8o prevent

ttenpti t th det
Preufeat of i Brdy TR e bty Rod i 08k ROMEG s | |
8366681%d 8dmott MeSicB 72 de tiRy détdd@ent! dMhd othanen®ts Gevices 72.

illum nates the associated LED as red indicating an
atten]t&t ed over povver condi tjon. us, ..a user can

vi sualispakigdicatozs A8 aredrpddedsio Vl% Y Besligate the stgjus of each
BEBY! p@gg?éé %&h&@&&%ﬁﬁﬁg st teag-gﬁelhé%yogﬁﬂu Sdipi &0

range as Vi sua
angbeiliimdagdae IgrdeEBdﬁa& powver pﬂolva:tedtvﬁmoﬂpetpﬁraﬂ@i* bEbow a

te d 72 d h
readleTRn 1Bt PR 4.7 THE bl (b e IR (N i des
stgab.t%d fHBEHE BaRicBl4E Bﬁém&c%&%% hiYéEnReeo cga@wu% thdnfiBe

PPH 44 itself, which could otherw se cause an overl oad
predditiined timit, He volage mus Gépeevests providingqoaver in pxaess of

ower .sour.ce,..The advant.ages .of .the e

g Es s U REe o S56CRBRL AP ab st ipdicating
g higdthdted Svad bwieh BoRBEOE | PliRT: G dant AiBudl®y S9cBHRAIM whether or
coupled to any of the out put ports 46 and_ provi de a

pmtq:@mnhﬂng @r(mie;dﬁoﬁh@ assodinigd OUIPEEPITHGO i Wi
%ﬁrﬁgg %S ?io 1% yc%axga,% andagéloc a?end7%rﬁeﬁﬁ§eé8 H?\fhﬁgléﬁ%s?g&ﬁed

use W arti éul’

FERVOLE Bevide TR d@t@ngitmg §e raivthoreahiah the pidieteranadd lhite The
out put ports 46 of the PPH 44. The DC voltage is

voltasg auxtrlspinciuslep a anain fise G provgning erqTsive poWlraw of
ﬁl%Li’?II-f‘tgﬁl Rgelf% L&'i%mﬁ‘ bihieRRkdEdulP ah SvdrDYdTBakIRAY fhe

power converter 42 or other input power source.

The advantages of the embodiment 60 shown in Figure 5 include that a
separate buck circuit 28 and the associated cord can be simply coupled to any of
the output ports 46 and provide a programmable DC output voltage meeting ther
needs of the associated remote device 72. A user having a buck circuit 28/cord
for use with the particular remote device 72 can be plugged into any of the
available output ports 46 of the PPH 44. The DC voltage is stepped down by
buck circuit 28 external to the housing of PPH 44. This solution is low cost and a
simple design.
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WO 2005/ 015721 PCT/ US2004/ 019301 Turning now to
Figure 6, there is shown at 70 another preferred

wohefhsmpt of the present invention whereby apcrus2004/019301

plurality of buck circuits 28 are provided within the
PPH 44 to provide a progranmabl e out put DC voltage to
the respective output port 46. Each buck circuit 28,
as shown in Figure 3, has an 5 associ ated programi ng

resi Sgr?ﬁh%lnd\@ k& PioiBY 6, RBers & Bpivn\4e 78 aheBV@eferefir om

t he 4 to selectively establish the output DC
embodigenpoiihe grasentdnvdnion sdersbsaadurain ¢fipuck sieuitse28 are

Thus, .the. vol t age at C r '

B Bte O et 44 i v B e e Bl bRy Loy 3z fodte
tQp&ivY obifput p@€ 48. FhaBaikditcue 28 cantiowhdr Figurel3fJms an
coupl e to output port 46, as shown. Na

mel.y, one
ewsnciated programpuingresistar R whisly mmvbgiselec Yﬁl%mmwbl%%%ﬂ@e

RpuPH o AEpoHF e AR G S 5K v OB DS gosgofted

aﬁfﬁg‘ﬁﬂ 46,1 Thias, thei ]ngﬁq:ir‘:ﬁ eﬁltar%édtk/)aaiﬂlagﬁmt @brttdéiis selectively
enbodi nent 70, incl ude t t uck circuits . 28 are
prograamebleAnd ferepiotp Aoyt %ﬂéﬁé%eﬁgﬂﬁ’&ﬁ%e @iS%a@ﬂ‘?’% t38
LorRfelclor U5 B %oﬁ}?lg?% r@ﬂ%ﬁ%cﬁtﬁ% %s WEdwiel NaRieRS SRS taidRetor

programm ng res IS arrangenent, care

oogflestthe progeaminbble culymt veltaged/ I aud de ather condueipt pravides

T A s SRR M 1 B9

leBPed. Provi ded. The vol tage mux 64 sinply provides

the input voltage at input 62 to each of the buck

circuits 28, which may step dgvvn%&or st eg up). the
vol t adelvagiagéseafdhis embotinaame 7orinelwle thaicdhe buek ¢ipruts 28 are

R e e ey

In ruse

‘QbiRe Mo mBsGated pripdantMiny @viteeRa. DCHpe adrpipereht, paneenust be

hub adapted to _power a pluyrality of unique.renpte
trken 8 Srromobmdieyian TR eowrled toan owpRPOTL VRS RVPRIES

Bg@hgﬂg;&gfa ThEL th PRS0 mdliBo Ah8 ¥Biput $bRage Bairk
provided. The voltage mux 64 simply provides the input voltage at input 62 to
each of the buck circuits 28, which may step down (or step up) the voltage
thereat. Voltage mux 64 includes the overload protection circuit 66, the

associated LED’s 68, and the hub main fuse 69 as shown.

Both embodiments 60 and 70 provide a DC peripheral power hub adapted
to power a plurality of unique remote devices 72 from a single unit 44, such
remote devices including a cell phone, PDA, MP3 player, etc. This peripheral
power hub 44 may be an accessory to power converter 42, or, a stand alone device
receiving power. For instance, the input cord 52 feeding PPH 44 may be directly

coupled to an output of converter 42, as shown in Figure 4, tapped from the DC
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25 power hub 44 may be an accessory to power converter
42, or, a stand al one device receiving power. For

wonessanse1 the input cord 52 feedi ng PPH 44 nmaypeus2004/019301

directly coupled to an output of converter 42, as
shown in Figure 4, tapped fromthe DC -17 WO
2005/ 015721 PCT/ US2004/ 019301 coupler 48 w thout any
domn stepping by a buck circuit 28, or directly
Withcht Ry 8OWA S@ppifd &Y aduck Rcdt 28,32 d&kESy cou led to
I| hter outlet, or othér Input source. Accordlng
g 8IC sovech suchpsefien pigdresintighterentet, ersotBerduphtisauREgur e
7, the power converter 10 include programmi ng
circu IAc rd%Gm d’%f'%t@e} p?efgfrg& ?mg&ﬁ}%%eﬁ{ l§ rsh&:\mg @D &7, the
chip): ranm ng “CI r cui cooper able
poivhr coanvresrtidriscldde pmgﬁhnﬁﬂmgaﬁdufnryl 1260 sieh a&(armlcro-controller

ef f ect uat | ng programfor, setti the el ectr
éﬁ@ The Brozsraming Gircusiv /25 ie GoepeLy bgﬁ &41@1 cfevefters 22
Q&fjﬁ@ &%lte?ﬁfbr%?fe&tﬁ&%# ﬁﬂd%ra)ﬁf’f&r%&ﬁn g B¥ ddétirical parameters

currént, output power Imt, polarity, over
gssbtiatpd wittothe cmltmm sighaled hahd/or 18,sikchmas ﬂxdmﬁptdlmgm oafput

TR YTt
Bt/ Rer G BRECH] gﬁtahiéfbré hd36&iatéd i hch éPthe oﬁtp"ut QPgﬁﬁ[@ l16 and

t he converter a mcro controller insid

48j Bogsnuhing stgmbng/é@ﬂbm Qgeulﬁﬁhrgégisﬁqxglnmﬂ@@mﬁl(@)7zg and
I R S el B ol B BNl T P Sy 8, st the

HHNEEEH] (alhe steﬁbﬁlgbﬁmsﬁﬁ(;s?br refeTéiﬁ:el&’bD@’e@l)'(ﬂhﬂgrn@llFrgufe@mand
726 can include nenor 15 for data and pr&gr am 15

3) tor efipstuatinp dolarmained, mﬂ»@# vataeih R CER e 9 Qytput power.
égr Eo %8%@&1{1’8 72%9&111 ]ﬁélﬁlﬁg tlﬁ@ﬁdlgg]l?hﬁr data }r)ro(?am
ed electrical

propertie prefer

SiohRe) rl‘ﬁfttwaret lagd/or agiftanre nghich r elsblesy staéipi andoventedl for

fromthe converted Si naI of either. ;Préverft @cf %‘ﬁ
otfectugiing oy eiopsd geeticalireaper iy eigd gEpement,
R n@iogfag%ﬁggauﬁgtﬁﬁfy 726 lsom%@mﬂ&ﬂ 54 boHIetEY si; L bP either

hat on" a power-up condition

“converters 22 or 24.

Data indicative of electrical parameter selection is storable by the
programming circuitry 726 in memory 715, such that on a power-up condition the
data is read and the associated electrical parameters of the signal output 16 and/or 18
are effectuated by the programming circuitry 726. This data can be programmed into
the programming circuitry 726 and subsequently into the memory 715 from outside
the power supply unit. That way, by changing the data that is provided to the
programming circuitry 715 and memory, the characteristics of the supplied signal can

be changed at will. For example, the data can be provided to the programiming

circuitry 726 at the time of production or by an OEM vendor who might stock
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data is read and the associated el ectrical paraneters
of the signal output 16 and/or 18 are effectuated by

wbbeoganggiaming circuitry 726. This data can berns2004/019301

programed into the programming circuitry 726 and
subsequently into the nmenory 715 from outside the
power supply unit. That way, by changing the data that
is provided to the 25 programming circuitry 715 and

q o&&%@ﬁ@rﬁﬁis%d&héﬁﬁrﬁmﬁ RectsetPlor @Gpstiaib @usteir's
e chaﬁged at wll. For exanple, the data can be
neadlsi Thid prasessiyeorpd berlamto aajivaiing enaw esf phoge withihecusioper's

of. producti,on n M Ve 0. 1 3
G BBRRo T e BB R PRIGHACEy i pdlphltal 08 72 &Pbe
popaky, stichithatand ddvide P2 qgo@ameaht pograiating choaitiyf VLS to
custoner's needs. This process woul d _pe akin to

aikfeqtuate pleeirigalmatprpetens rembved 105t derise dast omer ' s

i nformati on. The data can al so be provided by the

peri p@'ﬁé?gita SaMleiRovided Aol soBRYE 6 Suierndb tHehvdrk® 10 gsuch
devi ce prograns the progranm ng ci rcwtr% 715 to
O

ef i podguah eortrellsr) vinad siprple pire conneelquiinfatrédor visible optical

devi.ce 72. The dat.a can he proyided from.,a source 7
AR T e A T T
999k BhrhfRfuhicHiéh Betivb &P eRteRialsduRdd 0k theicBiiveitef B¥include
visible optical signaling, magnetic induction,

hethrsitadamediyns(shelyas eaxial extds, tWistadpirysrs Abaeeptimheable) and

725 f j cat | t.h .
siietaeEier et ghen R ahe ¢ Gttt 2 6 méitoing
bStWehn ABe COIMRIH Sighllg tyWest &l pRinkmi¥sion, niddhens,optd cthe
cable) and wrel ess nediuns. The_converter 10 can

progrenmiie Uiy 7 eThus &3 vanbe srdarsiped.rihe pomyertsed Queam be
the diff [ A 1 SS9 1
RS LA AR, TRRA e g, o
gadlobdigitilgomtadierhdlgonme e tceonilditerdd. be programed

vi a conmuni cati on systens such as the Internet to
deliver data, analo

ext er %Yet%ﬁh%eﬁe@l’cq%%%%ﬂg& {.“}g%hﬁltérigoénjf?g?%pﬁ
ERoRIRE af BPRUARGH S%Hich fdMRis RBEIGBTRGcifduitey| ThyY EFROM
715 can be permanently affixed in the converter 10 or selectively insertable into,
and removable from an EPROM socket (i.e., keyway). The EPROM is
programmed external of the converter 10 (using an EPROM burner, for example),
and then inserted into the socket to effect the desired output characteristics.

Advantageously, the EPROM chip could be programmed at the time of purchase,

D,

and then installed by a salesman into the converter. Advantageously, several

. EPROM chips can each be programmed for different output characteristics and

selected from and inserted as the intended use changes. An EEPROM may also
be utilized in place of the EPROM to prevent the need to install different
EPROMS for different output programming,.
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i ncl udes an EPROM 715 which forns a portion of the

circuitry. The EPROM 715 can be permanently affi xed
wbBodshgsepnverter 10 or sel ectively insertabl epoitu®r004/019301

and renovabl e from an EPROM socket (i.e., keyway). The

EPROM i s 20 programmed external of the converter 10

(using an EPROM burner, for exanple), and then

inserted into the socket to effect the desired output

char a inShd YR j B spdbific R

be prggﬁgﬁﬁg%ﬁg?m%he tﬁﬁgggg%%h%%ﬁ§§§?§ and ?ﬁ%ﬁbﬁ

embodiinestd, hynpvattiossram] inodificatensooithbseeme apparent to those

Adyant | ) | EPROM.chi. . .
SRl iAHER ot whenG Bt pregt oo eeHaT AEC arEfPe SR ngension
3t @ebpserlded Banhdihd NEapidsl AorbiiBy bp@sibieinudew of the prior
changes. An EEPROM may also be utilized in place of

ah to BPldr/el sugdr wyistiond and medidiceiptsnst al | di f f er ent
EPROVS for different output programm ng. -19 WO

2005/ 015721 PCT/ US2004/ 019301 Though the invention
has been described with respect to specific preferred
enbodi ments, many variations and nodi fications wll
beconme apparent to those skilled in the art upon
readi ng the present application. It is therefore the
intention that the appended clains be interpreted as
broadly as possible in view of the prior 5 art to

.include._.all. such. variations. and.modificationS.. =20

Clainms 1. A power converter conprising: an input
adapted to receive an input signal; circuitry coupled
to said input and responsive to said input signa
providing a converted DC signal, said converted DC
signal having electrical characteristics which are
sel ect abl e; and
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an out put coupled to said circuitry and providing said
converted DC signal, the converted DC signal adapted
to power a portable el ectronic device, said output
conprising a connector physically adapted to connect
to the portable electronic device, characterised by
programm ng circuitry having a selectively
programmabl e nenory adapted to store a selection
caulgimssai d programming circuitry coupled with said
circuitry and cooperable therewith adapted to
establish the electrical characteristics of said
cdnver fgdvBCaEivghalcomgssdgon sai d sel ection code. 2.
The iRRNedapfAY RIcERE aﬁ%cp'ﬁPﬁthli ed in daiml, wherein
satd.elecprl al . chara éerlstlcs conprlseéﬁﬁne of.:

s iCGHEFY BIRicye said;gpis and Rspoastve e saithippuld progfrdéw
p@bavertey DCasighat\seid-cooldrieg DC gipadl deting aletinic dsthatadieri@ics which
The Rpwehiccapverter as specified in Gaim1, wherein

sald progranmng circuitry conprises a variable )

resi st Py BUENEPERled faAiheirantaIndareviding spidcaneste 25 egjgnal, the
orofattdd DEl e@ial aduptaide porach yiRbRI dectdhid dédice@aidfoutput

resi st tahl l.shespa.correspondi sign vol t age

o B REE o GLARPRARING AERIGS SR R ABR LS

s geere, icharagterised Ry nprograpiveng pircudlay kpvingnpsejectigely programmable
c %ﬁm%d raasbtés@to_klgﬁore QRBIKaRIN ol ¢, AB b darRinSy c?féﬁitﬂ&:oupled with
circuitry. e r _converter as | fied’i

i i eqiere PRl yoapleiin SRR S el
pchygraenstids efirail aivertatdPO signaldbassalinpl el setachiosaidd.
programm ng circuitry. -21 6. The power converter as
specified in Claim1, wherein said nmenory is an

ePect r TR&PIYErSPBY T hAGICElied HClaim . whersinyaideobrtigel 7,
ThRarpawiticERiskeonast: specified in Caim1, wherein
said programyng. circuitry further .has an .inpu

alapt boore S sighal e St o siefpRlinho B pveryptiee
serasetipnthreshdld, and responsive thereto, storing said

sel ection code in said nenory.

3. The power converter as specified in Claim 1, wherein said programming
circuitry comprises a variable resistive element having a value of resistance based
on said selection code, and wherein said value of resistance establishes a
corresponding signal voltage of said converted DC signal.

4. The power converter as specified in Claim 1, wherein said memory is
configured to be removable from said programming circuitry.

5. The power converter as specified in Claim 1, wherein said memory is adapted

to be programmed when said memory is coupled with said programming circuitry.
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8. The power converter as specified in Gaim1l, the
programming circuitry further having an input to
receive a programsignal fromrenote of the power
converter and selectively establish the selection
code. 9. The power converter as specified in Claim7
or Caim8, wherein said programmng circuitry input
is adapted to receive the programsignal froma
programm ng controller renotely via the Internet. 10.
The power converter as specified in Caim7 or Caim

in said ogr anmi_n CU|tr is further
bt edt BoF Sy Bl AR BT i laf hobere Brovkd ety is
optalesticallj-gnegramgable viad enlyememgrys EPROMuct i on
signaling devi ce, an acoustic signaling device and
dir onnecti on signaling. devices. power

v er F E? POECTEOBYSTIY AYSRCALLISH {n Ghatm df whn@n@a@dmrﬁ@mmg
c I a;nmmtryffumltdn dns arcinpytradsptodjtoareivigs progaeydigel anlivatiesof

sai 0 s saew&woﬂmages@bm thérXtoagtgm?%?a% ?éiecilgn b &S s%8 memory.

menory and couplfe Wt
circuitry. 12. The power converter as speC|f|ed in

cl @ M Fhe\WakLtdhvbR& ak Bpudtfiediig @%ﬁm‘ 1S tl%rbro%ﬁnﬁ'h@"&}cumy further
13., The converter as spe h_ al
T JREPEFR b R SpRE S o Towpf e Bosr converter and

selectively establish the selection code.

9.  The power converter as specified in Claim 7 or Claim 8, wherein said
programming circuitry input is adapted to receive the program signal.  from a
programming controller remotely via the Internet.

10.  The power converter as specified in Claim 7 or Claim 8, wherein said
programming circuitry is further adapted to receive the program signal from one of:

an optical signaling device, a magnetic induction signaling device, an acoustic
signaling device, and direct connection signaling devices.

11.  The power converter as specified in any one of the preceding claims, further
comprising a plug-in device coupled to said programming circuitry and adapted to
receive said memory and couple with said programming circuitry.

12. The power converter as specified in claim 1, wherein the input signal is an
AC signal.

13. The power converter as specified in claim 1,wherein the input signal is a DC
signal.
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