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PROGRAMVABLE POWNER CONVERTER CROSS REFERENCE TO
RELATEDAPPLI CATI ONS This application clains priority

woe@s0esTdl i s a continuation-in-part of U S. PaPE&nus2004/019301

application Serial Nunber 10/384,263 filed March 7,
2003, which is a continuation-in-part of U S. Seri al
Nunmber 10/225,933 filed August 22, 2002, which is a
continuation-in-part of U S. Patent application Seria
No. 10/159,910 filed May 31, 2002, which is a
continuation-in-part of U S. Patent application Seria
No. 10/005,961 filed Decenber 3, 2001, and also is a

conti nuat i OIPROGRANMMABLEPOWERTONMERTERI on Seri al
No. 10/072,074 filed February 8, 2002, the teachings
of which are incorporated herein by reference. In
addition, this application clains priority of

CROSS REFERENCY 70 REPAFEPAPPIGTUATIONS. (TBD),
filed on July 2, 2003 titled "REMOTELY PROGRAMVABLE

POVER C(]\IVERTER" filed by express mail, nupnber EV
32971815 ppplication claias PHew M Aef & acainpetiosriariag of U.S.

BEGN ﬁlrat{r:ogll%gges P@;ﬁfe dﬁ@gﬂﬁi@ Wbl OSARE, Wikant hon

gener ower converters
aoaﬂi.nuamlenppart b£UISaSkyal Numntr agmmblfﬁemmg:st 22,2002,

BACKGROUND THE | NVENTIL As
SO el PACCROAD O THE | OO A Niepisa g
ﬁf%g)lz}{gzraﬂﬂ 91 %@t@ k\%hlcﬁ%a?contﬁﬁét&dﬂ ﬁ‘l[patrtecl)ﬁ@ ROPBEnt dMBBcation

he Ti ke, the need for |ow cost, conpact
Perivd N uﬁmOIS;%l diletl BedeatbienB,s200d, pulmdso laraccon@nllwmogen-part

ﬂigﬁﬁgé%d pilcatliosng%e%%me\f pt@g&ﬁyf Hi%d%a%ruarngsiOOZ the

teachings of which are incorporated herein by reference. In addition, this
application claims priority of copending U.S. Provisional Application No. (TBD),
filed on July 2, 2003 titled “REMOTELY PROGRAMMABLE POWER
CONVERTER?”, filed by express mail number EV 329715761US, and

incorporated herein by reference.
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
t hese nobile products to help provide the power supply

woe®dn1vtl t heir custoners. Today' s power adaptBCEHUS2084/019301

typically AC-to-DC, or DC-to-DC power converters which
are configured to convert an AC voltage to a DC

vol tage, or step-up or step-down the DC vol tage input
delivered to the nobile device. Wth ACto-DC
@Aoapitedlso coinuextnpt@asel Moss neanfapomes ofiombilephriduets

devi b I npl. I [ t d. i ng.

S g e e SRS bl BBha
ﬁmﬂdsﬁﬁepo%épshﬁﬁlgmecm%mdm%g.nput power is

aval | abl’e, suc S I1n an autonobile or airplane, users

can still power their nobile devices by sinply using a
st andBeddy’ safdwartadapbislafe topicaldy HE-tedRpt er DCstadPC #9WF t h

a cigarette |ighter connecto I t
GpiedR e AP FrFEPRR 3 11 O g 1o GBI BBR
Q&E-By'br MeH-HaE 8 thaDCCHIMEE indgeddlivpiedab ke mebifedevideoMith
bet ween DC to 30VDC dependi ng on the pawer

Aﬁqtgﬂ?@ aeantersofor pBTple, Usessicer PEWPHGOHdNRR slevices Ry Sigwly
hoc . . .
R AR p RE ARl BT AT VAT e Rioin By B RER IRRLT

Iﬁcﬁré@aihg)oflﬁ@e@a Earlhﬂalgjd afttearonlst DCpnmutipderepdvanilatde,sacthas in
i ndi vi dual npbi | e device. .This often ns that users
HAMomeb o0 DI VisFee At PPaEr K TRl drsires By SHHLY

§s§ﬁrﬁj?§aﬁﬁr&,%ﬁ§h&&WDé—%‘-iﬁeadaﬁféﬁ SRR LN GAth faQligarettdighter

ut power source. Nbreover, users with multiple
cemeaes Nomndllypbaothladgptemaud desipned and tailpredib pirgiide 2

dapt t 1, | t.ipl '
PG eV s eR TaltHe gL reS Tom PRl v
RAWDC WBH ki gSorPthe PotveEicquiements of mobile device being powered.

Although these power adapters conveniently provide direct power and
recharging capabilities, users are often required to carry separate adapters to
provide power to each individual mobile device. This often 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 to 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,



Accordingly, there exists a need for a power converter
and systemthat resolves the system power managenent
‘Wpe@bletrel associ ated with carrying all of the BCT/T82084019301
power supply conponents necessary to power a w de
vari ety of nobile and portabl e devices having
di fferent power requirenents. Mireover,there is a need
for a power converter and systemthat is programable
fhere ipa awéddfong ppoerconvetthr axll sgsttmdhalisprogiapainable for
characteristi.cs. SUWARY COF THE | NVENTI ON The present
PIRVEHIS W%@ﬂﬁ‘eﬂ‘?&t H PR S es as a P
programmabl e converter supplying programabl e DC
vol tages adapted to power a plurality of portable
devi ces. In one enbodi nent of the invention, the
converter receives a DC input signal or AC input
signal, and provi desa predet erm nedDC 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 convertedDC signal has electrica
characteristics which are selectable, and includes a
control |l er cooperable with the circuitry for
establishing the electrical characteristics based on a
sel ection code. In another enbodi nent, the converter
i ncl udes a coupler coupled to the circuitry in which
the progranmng circuitry includes a socket adapted to
receive a insertable nenory device and electrically
couple the programmng circuitry and the nenory
devi ce. The nenory device for storing a code
i ndicative of an electrical characteristic selection,
wherein the code is readable fromthe nenory by the
progranmng circuitry for inposing the electrica
characteristic selection upon the converted DC
si gnal . BRI EF DESCRI PTI ONOF THE DRAW NGS Advant ages of
the invention and the specific enbodinents will be
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understood by those of ordinary skill in the art by
reference to the follow ng detail ed description of

wee@sery’ed enbodi nents taken in conjunction w PET/UBI04/019301

drawi ngs, in which: Figure shows a bl ock diagramof a
dual input AC and DC power converter having dual DC
vol tage outputs in accordance with the present

i nvention; Figure B shows an expl oded view of the
SOUMMARY Off THE ReVENTAOMNb| e buck circuit; Figure 2
shows a schematic di agram of the power converter

Che. prbe st EiRhrachisigt i€t e @ AEGoRoR P fertinbble
SEREABRL ippHiRgp B MMmab1PD ¢ GolkgddUkpte@ny poter agilinaliyt of

I n accordance with the present 1nvention; Figure 4 is

porprblcroie v B wicemhodinens ohklic invanliens e cayorigRieceives a DC

i ncl udi ower. canve : [ it h. 1@
RSB SCIE RN R  Bpd PSE B ot
{nRRks seanti¢idagotsivd tethp DES eighall srveOtihmn sighabforeraviimg a
an el ectrical Dblock diagram of one prefe

d .
corysardRRsiBR] M ap e RBYReD Frigumldan slegiiEr ke hasretpriics
SRR @éﬂg&aﬁF, &Win%ﬁfde?ﬁecoﬁﬁﬂfgﬁ'céo%géﬁbﬂe%ﬁﬁ‘ the circuitry for

selec y able b t

assocl ate Ive attac ck circu
gstablishiing ghesels@tied chhbeteristids dgsedtan aselasioncodd. ed renot e
device;Figure 6 is an electrical block diagram of
anothﬁr referre

af

.enmbodi ment wherepy the PPH incl.udes

ol U A G G T B B B e PHELA o B RS e
Sr &8-S it WiYieh Yhe 125R4ANIB g BI-OGH R IAPIREs 8 8¥dkeEad PR réi’ a
resister R, whereby _ .

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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each renote nobile device can be directly coupled to a
PPH out put as shown; and Figure 7 illustrates a bl ock

walr@gosmenf a dual i nput AC and DC power convePCEDS2004/019301

havi ng DC vol tage out puts in accordance with exenplary
enbodi nents of the present invention. DETAI LED

DESCRI PTI ON OF THE PREFERRED EMBODI MENT The nunerous

i nnovati ve teachings of the present applications wll

BRIEE DESCRIPTNON QIATHEDRAWINGS ence to the
presently preferred exenplary enbodinents However, it

shoul d _be unde tood .hat S cI f ..enbodi.nment
pr ovvg%‘éanéarﬂe;qzo 0P &Ryl %ﬁ?‘t@’e&’ecﬂ : pgmsh %"Y#ﬁ’ eous
HRBS 1Ay tﬂB&Vﬁtdr&iﬁ?x%'%ﬁﬁﬂhptﬁé atd %%r %f@renb &odBp SRl wing

statenment’s made in e specification of the present
detrpled slasdriptiod of preferrscasiandinenyts théen i eondungetion Withethe
%grlous cl.aijmed inventions. Mreover, sone statenents
?ﬁhsone i nventive features, but not to
ot hers. There is shown in Figure bl ock di agram of a
dual Figaet1 ACHINS Pislvek diagraveseduah apung Caral DC power
progr amabl eDC vol tage outputs in accordance MAth t he
e havineaine] DR voRAE GBI 1 R BaGa TP MARIRE DC
ﬁgﬁﬁﬁ) converter conprises a power converter C|rcuit 20
aving’an AC-to-DC converter 22, a DCto- DC booster
converter 24, a feedback circuit 26, a filter circuit
25 anBigardI® tlowsDE dxphided vivnesttee c@BertThwith dwedetachable
converter circuit 20 is seen housed in housing and
éﬁ?ﬁ eously provides a first programmabl e DC out put
vol tage at DC output term nal and a second

pr ogr BigRD} showe Aieh@ubtiv/dibfrageorahe p@w e ddaberld 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 to receive both an AC and DC voltage input, and a

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;
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Bot h of these DC output voltages may be generated as a
function of both AC and DC i nput voltages. In

woep@satizon, the AC-to-DC converter 22 recei vesPERUSIE04/019301

signal via input terminal 12 and provides a regul at ed
DC output voltage at node NI. Simlarly, the DC-to-DC
booster converter 24 may receive a DC i nput vol tage at
its input via input termnal 14 and may al so provide a
r equl Biperd O€ anelgotrical/blotladiegam ofbahetidr prdfenped embodiment
term nal .apd are integrated int ingle co n.
el PP nss b HCH B EpaITe Bk o s gah Rovine
d &F&LLVE 'rQIBHIJalﬂé’?ﬁT AR Helfce! BBlneQ WredStePR € whereb
recei ved by the co n connector 17. For instance,
qolvesmdte orbileaievisk aamebodirestly cpunled toBPHeowpat agi shewnt o
%ﬁuple to input 14 and AC source is wired to couple to
Pput 12. In a sel ected enbodi ment, the AC-to-DC
converter 22 is adapted to generate a DC out put
vol t agigurf7 Dekiaena BhyYbdiagneh APMDEG input ashansB Ctpowan
AC i nput voltage at term nal 12 rangi hg between 90V C
eontienpERns DE Relipgseoutpuieinposigase Wb steaplay fiiodapents
' . provi de a DC out put voltage which is
éﬁ%%?%ﬁ%ﬁ%%ﬁ@“é@ni|ar to that of converter 22, but
which is generated in response to a DC input voltage
supplied at input terminal 14. Preferably, DC-to-DC
booster converter 24 is adapted to receive a voltage
in the range of between HVDC and 16VDC
Advant ageousl y, AC-to-DC conversion, via AC-to-DC
converter 22, allows users of the power converter to
power hi gh- power nobile devices, such as a | aptop
conmput er wherever AC input power is available, such as
in the hone or office, for exanple. Conversely, the
DC-to- DC booster converter 24 of the power converter
i s capable of powering simlar
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hi gh- power devices by stepping up nost |ow anplitude
DC i nput signals, such as those found in autonobile

w@easotrs7ai r pl ane envi ronments. As shown, filtePCDUSIN4/019301

25 has its input tied to the respective outputs of the
converter 22 and 24. In a preferred enbodi nent, the
filter circuit is adapted to provide a filtered DC

out put voltage at second node N2, which, thereafter,
DEFAILED PESCRIPTION OXTHE! PREFERRID FMBEODINMERT
watts, for exanple. The single feedback circuit 26 is

h dto th t 2
node T MnEgus PapuEd-Ehnear Hiker SeRerP Lt iasp Bhe
@éséﬁwdtwnﬁ Ba[rﬁelﬂhr &f&bﬁ&' t6 tﬂeq;ﬁg&aay ptefeied &eplates the
voltage level of the filtered DC outEut vol t ages

gebastiments. HywessrHt shomldbe erdsrspopdzthef this clasgef @mbﬁ@meyts

clrcu S ad
PRGOS A drhleh® sty ‘PRARberRe b Bt Batvs ce
1e8ciSestHerdd. du Igeferal, Sﬁteﬁhﬁ@bﬁﬁie@@tlﬁﬂﬁpﬁmﬁic‘d@éﬁ ofihe ptesent
out put via node N2, The progranmm ng nodul e conprjses a

aplicalismpio rat AgCessaTEy delimt anyAkibsVATIENS ¢laimsdrinventions.
PRAQEEALGH Yald fehes Ghet Fﬁplg%sgo%&hvaﬁm%aﬁﬁes At @t

_ es at out put By al | owi ng
othekss to sel ectively change the voltage |evel of the

filt d PC_ out | h b
dapt BEFTe & oM Figsay | BLyPIok Grtre b BPREACTBE "¢
?Av@é}tc{)ﬂ%rfer qg ‘ﬁbﬁﬁ duliBh ?Qm?daiofe%@ %ltﬁ@es&&bﬁ’t*s %‘Ij a&@i’@hoe

equi rement s. over ower converter'
with gte@"rmengmnmu:Mne Plﬁyrablysthe ldgaladalpttlé@/ NG ppW@WQﬁlé ent¢ie 0

addi ti onal funct| n of ut . curr eat

A neppnic s d et M AL i C bhbfen e DC-
f309€ bsteioRyErTa, @ FERABAIRL it 28] @mtexv@fcmgas dndatDCgo-
then fed to output termnal 18,

DC buck converter 28. The power converter circuit 20 is seen housed in housing
13 and advantageously provides a first programmable DC output voltage at DC
output terminal 16 and a second programmable DC output voltage at terminal 18.
Both of these DC output voltages may be generated as a function of both 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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havi ng an out put power of 10 watts, for exanple.
Preferably, buck converter 28 discreetly steps down

wo b@shid7eered DC vol tage and produces a secondP@IZUS2004/019301

out put voltage at a separate output termnal 18. h a
sel ected enbodi nent, the buck converter 28 steps down
the filtered DC output voltage to a range of about 3
VDC and 15VDC. Advant ageously, this second DC out put
MOditpge cgeaepcatreﬁfdotwe acnvited @rco?Bleits inpud épand A swifge is

and_ substanti al | t ha t DC oyt
FEPiaHamDEG0 it 2 S AReELpEbHRENe i ACADC S
mg%at tQ&‘tot SenPRYEL D@éutﬂﬁt'%ltg%%ﬁﬂ:t\%%elrsm RHeRYDC in

such as a laptop conputer al so, a second,
tespupeover arpACiiphe rvaltagesztt@masalec@tgl@h@ween POIRA Coand

dRAC BBy B 5-0E BhRer Beremiif siladed § By B

ﬁC'tﬂﬂtIﬁlt GO %f\irlﬁéh i RO ERH RS Sirhflartth €ndt BP sénveeted zcgtbut shich
AC or buck converter 28 is physically

msmrhfad lirerespanse the Dinpuhvlises gorbicd 8t wRBtistRaF Gur e

B I [
R RS R PG g U AL Y g o
ﬂaﬁg@@f&tﬂ@enlﬁl\mg ahdﬂ6Vh)€ DCdwitapebusiyl AGge DG cmversion,
output termnal 18. Referri ngf now to Figure ﬁ there is
WA dVirrterDEcanmivaer 2 el RUQYY mwseET O Re DN e Ry d Dite power
lgt {Vter %gbﬂ%:déxh@esd%h 2k Ao \E t re @ NE i 'tp@s%er
ted " accordance vv|t an exenpl ary
s mdoamabﬂm stichods m e lpmes end{fice)\ferntxaotple. ASordessety, tigsdD C-to-
rein in reater tail, the cony rter ci.rcuit.
D6 baoniar Friein G b BaY et e s R e eV LB e
t AR i Beamth
ﬁ%”té?%i?w@@gﬁﬁe A RO R e
GoMVieRIER Mmﬁ@lﬂmﬁmmﬁ%ﬂm@w@? 22 includes a
true offline switcher which

As shown, filter circuit 25 has its input tied to the respective outputs of the
converter 22 and 24. In a preferred embodiment, the filter 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
via node 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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is configured in a fly-back topol ogy. Full-wave
rectification of an AC i nput signal, received at input
WO e0osiorsIk1 12, occurs using a full-wave bridge PenUs$00€619301
BDl and a filter capacitor O, which creates a DC
vol tage bus from which the switcher operates. |nductor
LI offers additional EM filtering of the AC signal
after the signal has been rectified through the
li)ulcilutpmveltdcgeh dgeutpiié. By hbevdGganerséo sa@ecti@2lyathange the
i ncl udes.  a i.n controller ICl nfigured a cur r.ent
Yabes [RTPLRL R BURCRblu Bl v By RS CBHE TS PP
dd%{)t%hst@gf\%}f § UHeBAo £ BrBRUEMBLIE DBt ERROESScAR ke diffeFent
totempole driver transistors coupled thereto. 'Ighe
AGicateD wenrequicsorengs: Mare@rihe pew eisdon v gitares L (sRiogENORS

BrGarir bl PRy REIA ) fieflo o EELE 4G

liihittngr capacitors C24 and C25 conbine to provide the
DC output voltage at node NI. As noted earlier, filter

circuit 25 allows for additional filtering of the DC
out puthe/BCttadeC huek canyertedd hasdes mput C‘?T‘iéle‘? A pade 2,

o . . . - ) ! 6
A Ghobd B R L S g,
Iiéivtin'gﬁ.d %Lﬁﬁgt@foofétl Gﬁﬂi ‘ﬁatftsi, If(breaxempBCerafemlﬂy,\ifmbk ageveater 28
out pu avin S -to- ' d
Srisbitly, smiclonadip AR TG Uy ees Bra PHBEGTA Srogihpces
%@&gp 3K sdp3P olltSutGarAbiIg 88fnb£ &gathé bfgbdilent telwrcrd

ut put “vol t ages provi de y the converters 22 and
DhvelTere & stendlavk thé filbered DEGoutputatodiogea thadrangde phalisat 3VDC

cou to.a renmovabl e progr. 1N | e _havi.n key
3 Py Rl EPRne e Srtt B W Pl sPRNRP o
doRVERLE BNs MdepURlcHSSH Snd Qibsehealy Tele thah dgy RO dulgt DC
out put voltage |ater

voltage at terminal 16. This allows users of the present invention to power not
only a high-power peripheral, such as a laptop computer, but also, a second, 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



10

15

20

25

w@boophat7ocoupl ers PHI

received at output termnal 16. The feedback circuit
26 i ncludes a photocoupler circuit conprising a pair

(i.e., stacked), each being coupled to the outputs of
operational anplifiers IC4-A and | C4-B.

Advant ageousl y, these photocouplers are arranged al ong
the feedback | oop of the feedback circuit 26 with
phefecduptedikélt, cantriReBthcaspbadter@apetdrs \veCyo¥C power

R G gt RO e omsB s i 1 B R RS

filtered DC out put voltage provided at node N2.

NeUPOVBE CONVEREERD t he photo-couplers, the present
i nvention also allows the power converter to maintain

proper input/output isolation between respective )
t er ni ‘Bag ACtR-RAPovsr eonyerer Junckuideng g offdine switcher which

Pr ef L E f tA

RSB DL B SRR L B

di b, rteéﬁﬁei}a?(ggftdﬁ%.; Eﬁrﬁlinzﬁ??: 7, odeB8R, usarch fRBOwarechrisigegedifivr ng

resi stor . Over volta t [ AC-t 0-

BBAver ediltop amsei el Ve iehing® oot GIRSaHB oP Bhigh dhe
r . ). 1 t .

GAHr et Altyond L B LRl BRELEN TR of (RPAS signal

afodehd diged haebednhrecttfiedribiosglothesilovayke bpldge.cdwupCdo-THH2

s R P BB A PG A e e
bk -&E&h%ﬁwéﬂ@w?. Meaid @onsl 131 kRBoQBAAAIEAE Bk

cycle of the integrated controller towards 0% This
tinglesntétoDpuiowitipinteny pblealyiver warisiers ceuplad Hsretonldis AC-

fransi stor I S transi r ' . .
N T N
fratsehratds T Ih b pRghsEDEBbodiment, the transformer T1, Schottky diode
D11, and filter capacitors C24 and C25 combine to provide the DC output voltage

at node N1.

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
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

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

-10-

and PH3 connected i n serP@BUS2004/019301
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and 2 are |l atched, input power nust be recycled in
order for the power converter 10 to be turned on

wa@g@sn1Pe TO DC CONVERTER The DC-t o- DC conver t BCT/B&200$019301

configured in a boost topology and utilizes the sane
kind of integrated controller, 1C2, as used in
converter 22. In the DC-to- DC converter 24,

transi stor B acts as the nmain power switch and di ode
[P8seaSint bigtioiEi D wsasEs frd edlectiPelgipeogbiythe Ditlogtpatr vdlidge hiter

o R O B BT € 6 Thecto Ak £, SRS & PhotOCHIBIRY
%uﬂ %gﬁ%lg%l%g % rpédg'a&f Lh® GG P! aglﬁqfi{?éoﬂ'b&g&ﬁl dekies and

are orm ng an ORed configuration,

staired); Bavd) beilgconpieddo theumutfits oeperativnaanapjiftars [GA-Atduds

im pates the board ace needed for S t of
BB AT p dhose B e e DO BE P e
1?8}3 bPMPFeIBRME R Wit pRItsouPRS PEIletIIFEIDRRpME at a

requency of around 80KHZ. For the AC-to-DC converter

12éhectivdy bpearaveiteny 22rand 3dn dhrqugh gsingly faedaackilepp, the 3

nd capaci. 7. Likewise,. 1 ' f
RROSEERGHEE eibiral S48t RERATC DL | IERHGRAY 1
£RR A, tbreber, B tabiant GhdYhot boipldre th@ frosaet linvtatonalso
over-vol tage protection circuit conprijsing. zener_ diode
attows thepowersionReter 1R4a maggigin DIQRER SRS/ gripehisolafign between

siligcon r ol r i of - er diode ZD2 sets
‘ieFPeecﬁY/eefr:e%\%afsaﬂgzg&&%f&é{élt‘iu ot %ﬁ“ﬁ%&%? VP) which is
preferably set at 25VDC. Generally, there is no

\(/:vlli rr e]Ptfefefrébj)évi thg otifpnoeigtent Bmitatgoiondd, oflconvértanaddas

en zener .djo ZD2. begi to.

HeopPaTies I RiRETE %ﬁrﬂﬁ%lgaﬁ%lsi‘%g %\?ﬁf R/ o R3§ and
5o BRShE reidorORs4.PUl T ng

Over voltage protection of AC-to-DC converter 22 is achieved using
photocoupler PH2 and zener diode ZD2. In a preferred embodiment, zener diode
7ZD2 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
output voltage to 0 volts. Also, when transistor Q1 is on, transistor Q2 is also
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.
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its collector term nal high, and thereby turning
silicon controlled rectifier SO on. Wen silicon

weosoad2rectifier S is on, it pulls pin 1 oPCT/82004/019301

integrated controller 1C2 ow Thus, if pin lof
integrated controller 1C2 is low, the output drivers
thereof are forced to operate at a duty cycle of 0%
t hereby produci ng a DC out putvoltage of 0 volts at |1 C2
pin 6. Advantageously, the silicon controlled
rectifier Sa functions as a power latch circuit that
resd%s | Dput, power be recycled in order to turn
Lunve er 10 if a voltage above 25VDC is
detected at node N. The tenperature of the housing 13
of t hendOwRb-ISOBYSFdeF 24 & JPRfjired &da Usbs @o@lctgyemmtﬁmms
NTC3. If, for exanple, there 1s a correspondin

thn sapakindiof mtmrateé ﬁg@t@ttqnﬂé?%ﬁs #356 Ih GRRViCHET 28, IR the IFrtp-
sult
3l SRR L MG AR AR ab iR e s
1@ Rinaselifevl Prefeeabl g iinddeedr Iidnk adamsdid fahetivmi ds allﬁ’&vemfooost
converter 24. Moreover, this causes the hotqc})]i-kfgupl er

ipfpcter, whichgs semptissdafgHotold eqreityng igductory it ph Ui t

1@}?@%%0%' fg the @eﬂﬁ(')(ﬁatleétg ogduﬂ(g}gD@@ ahll ﬁS M bbnBididRWRing
power converter . h addition, the power

ap0Red t@ifiguritioar reghirimgatnéconeoutfe Atltor. Adwentagapiséd thie

oper at e regardl ess of et her

IBrinaiss (O swacs wEdr 60 Aecaort o QL aRI B nput
termnals. Figure 3 shows a detail ed schematic di agram
of t heyPEid ACRE-IRUSknkoRYy 27, ks D2Btol DCRGAREHANE Es Mkd h
the present invention. The ‘buck converter 28 has an
dasigngd & epprase ptaufrequenay pbiosrd BOKHE Forrthe & (chlper qoayerter

%%tt}stafncg%;%aﬁiélgtvggéqégn .S s ?& tsrlgég éI?Rg%QI?({ ﬁa&n%m%}_ﬁ:ﬁ 'Lttl%éﬁse the
SRestits fRgubiemranep Cofo-DORbAvrtee L4 bfd set By seistdyR28 and

capaci tor C6, which is coupl ed
capacitor C16.

The DC-to-DC converter 24 includes an over-voltage protection circuit
comprising zener diode ZD2, resistor R23, R24, R48, transistor Q4, and silicon-
controlled rectifier SC1. Zener diode ZD2 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
IC2 low. Thus, if pin 1of integrated controller IC2 is low, the output drivers
thereof are forced to operate at a duty cycle of 0%, thereby producing a DC output
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between pin 4 of 1 and ground, and resistor R,
whi ch is coupl ed between pins 4 and 8. In a selected
wepwedistent, the diode D functions conprises BCT/US2004/019301

Schott ky di ode and functions as "catch" di ode.

I nductor LI is a output power inductor and couples the

source of power transistor Q@ to Vout Fuse Fl is shown
coupl ed between V and the drain term nal of power

{01aps bH0 eoltLdt ,Iga péh Gdvdnhegeoussy, yhesibeindeatrolled eeatifier
rotection to buck-converter 28. Furthernore, the

S bmejorsy aseonst SO Perogires G Bavpibe frgyeled

W@t to Aln bh kiEfovrdr o drtef 0 ¥ a \%lfil?e BBovedRRITSE s detected at
receives the tiltered DC outputvol tage therefrom In a

prdefNr.r ed enbodi nent, the buck converter 28 provides a

second DC output voltage at V t, coupl edto output

term.npal, 18. Advaptagequsl e :

o sor DBt e ered SRORABERRE D of DRaBVEEBRRAEL 10 Blpoporea
Witk PiRMhRs NTCGR d8dr EXangslt Abére 104 t@gBpaiding ireidase in the
term nal which is independent of, and substantjall

temperaturh gﬁtheﬁ)@us@@ d3uipwill Taspk iye degreasg ipthe redstiengfue of
@itk Sﬁ@g thehd} c@&ifgg {raﬁgistéﬁodg% 9hirPbn EH@PQH' fikty Pin lof

conver enabl es ers o e present Tnventfon to
ineaedted iveud@rofpenveplee24l Morsaveh this cawseb thegthotresqupler
PDAs, and/or siml|ar .nobile devices. L.a sel ecged

i) iiberiaed anRBelbipcctiveiR pdRiER FITOB! CRIGPTINMGTHIFSINNS (HeApd
(?9 11 YN gﬁut&ov%ﬂ%t#[c%l‘ég ﬁééx?\tetrt%QQZ.afn AHAHRIN tHeSJoW e 8bnverter’s

angl ng between 15VDC, selectively determ ned
Htharrhalprotectivndatitted's etlagettovaplerate reigardésss of whether ysA§ or
LN .the rticular buck converter 28 .w th a total
Dviapt aftosrs P reey i dherrgbos it Pt CrlingPeyi ous y
nmentioned, the buck converter 28 nay be housed in a

separ piofire FgHoashalkSlensolgnamcneiihe oftae BOabES buder s
to selectively programthe DC out put voltaqe at
camvaiter8 ingceprdanse tWithihe prespgtinyeatien. The buck converter 28 has

an integrated circuit controller IC1, similar to converters 22 and 24, which is
adapted to generate an on-time duty cycle to power transistor switch Q1. The
operating frequency of controller 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 L1 is a output power inductor and
couples the source of power transistor Q1 to V.. 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
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associ ated buck converter nmodules. Referring now to
Figure 4, there is generally shown at 40 a perspective

woe@d/oaf2a peri pheral power system (PPS) seen POI/US2004/019301

i ncl ude the AC/ DC-toprogramuabl e DC out put converter
42 as shown and described in reference to Figures 1-3.
In addition, PPS 40 is also seen to include a

peri pheral power hub (PPH) shown at 44 and having a
wltapatickafr@h. ING prafktrad embedipient tigemekaohyertsh 88mpretidess.

As wll be d ib [ d il sh '
5P RO BRIFE 16U GHLITER B e BoldBEousty:

%ObhAaYEH RO SRQYdeHdieBl d6RE MOk DU P RO be
y a % k

converte uck’circuit 28 associated with the
pevidphesedond &G cepTvaltegbat quidws terthingl  8ariuethisrindependent

eferred enbodi t (Fi 6 h of th
G 5 PR e O B S BRLL b a e
Dike@{saMKE T keyut wolebe 85tha baek esdvieted I8 érvplesdeabbethe
programm ng resistor. Converter 42 provides a

presed neniioTetd rovep IAW-peveigparipheralsyrichpsnes) phones, PDAs,
bl e.., Vi a. .
SO BATRFoiutdodicds hra Olet 8 fi R e bR LR

Rbghes bepasmed Pgprydlie aP angutwlitgabngitputltangeald®uanging
of power, such as 45 watts. \ age _co 48, al so

tpﬁtwwru%‘ébﬁ%?éﬁi Iy 1 sekepavady, fl%é%ni%'eé 7ot f%g&%b S%%’F §heseto
146 &F ﬂeﬁ@trog Eﬂ‘:{‘\éé& &Hﬁﬁg pa Pov Joﬁgﬁtér§8f RRREDot4] Fovier
. I'n the enbo 60

connect or I ment shown at in Figure
&eliveheofl Ipwisttsy firteagapier Av powtbusty meginned 2he buskuscagerter

th | ity of t ts 46. Th Kk
4 alibe bovisia S SprBHe TG ReP s G FEgl BRI BRers I
d ti@@lz‘f)% ShR0GhE BIPOEpITRRIthg H8¥intifal 123 £AAdton! dTidsfferent

voltagé to the final ‘output voltages V1-V4 as shown in
#ssopiated Bpcliinohrteropoduled. | t he power needs of the
associ ated nobil e device 72. According

Referring now to Figure 4, there is generally shown at 40 a perspective
view of a peripheral power system (PPS) seen to include the AC/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 outputs 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 voltage
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to the enbodi ment shown at 70 in Figure 6, the
plurality of buck circuits 28 are integral to the PPH

wa@goseeobt buck circuit 28 having a sel ecti vel yPCT/US2004/019301

renovabl e programm ng key, shown as resistor R,

provi ding a programmble DC voltage to the respective

out put port 46 comensurate with the requirenents of

the associated renote nobile 72 device. Qutput ports

e@g%mys bea priniatygdevact, asgchis Aplotebpol competer 50 mexpﬁxing a
type.connectors, and .oth confi gurations

g oRHrating ip Heee g cantRTIBE A it SgUE G pagR Such as 45

\%t stot ?E%%evﬁohple?4@9f§§%r&/‘lde@lﬂéﬂpl 'goﬂﬁﬁslcfuﬁﬂltbt poigsede

| ghe tage. Turning now to Figure 55 there is
mhmlpd tonthe pirinsiry demticld Graviichofoltape 1qdameém1a B aoecion 32
conprising the PPH 44 shown in Figure 4. As previously

ot i O gnbpEmielftiond e K BRSPS AE0 HelbO B ity
1hpfutasz\49 hiviee tdrthe phéralitiUf Supatiprisup. ofhd d&paﬂamnuick BEcuits
voltage to the multiple output ports 46 can

P Wéféi angd saleﬁm?&ﬁéﬁowiedm%e a%%ﬂeégemta I%PbélP Kisyige

iRisTb s St MEM BupBr b1 VRN Ehown in Figure 5.
@cﬂ ﬁide&%l the @deﬁﬁéeéﬁ of tlhp a$sobidtadamabileatevicg 73r (Ancdﬂhing
o the output ports 46 for a subse ent do
toithe erkodmeBLshor@Rt §fl dk Fighretthe Plar %@@ngu’l SR
1\‘1@&3{1}‘ S IPLPS4 RLY blg&dcnkéﬁlt bl %aVi%%ta%gfecMy Bdnéwabgrach
e out put ports 4 desired.” Voltage nmux 64 is

mbganseiep kty, showhiad e@mt@\&lr ptcofa@ing a@lr@r@mlmbbl e Ufpitage to
eneral |y shown at 66 whi

RETSPRCHY S Y BOT degorragin &Tﬁb@? R ol ae
Waldisted tndE BUBAE 70\ieVicOaluplut pbies APiaf Be caifibured as

prevent power hoarding at one output by its associated
simpletpen tyeei cogngzors QU B éyngencaneniers. aid ot configiratienisoee

(gesnec‘f. ggam, the buck circuit 28 could be substituted with a boost circuit if

desired to provide a higher voltage.

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 to include
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Vi sual indicators 68 are provided to visually indicate
the status of each output port 46. For instance, the

wo EDs@&7associ ated with each of the output 46 PEEUR®04/019301

illum nated as green when power provided via output
port 46 is below a predetermned Iimt, such as 7
watts each. If, however, a renote device 72 associ ated
with the particular buck circuit 28 is attenpting to
£ @ road @rétbationt dirufircetdahity stiomachtlcontich titnéts viod aragent of
mux 64 prevents, providing power in eﬁce s of this

Rt S186 P PrRBroViderito caghPusi 80T PUTHOR S dsVaeto provent
AR5185d 6 @6 PPEQAQ%%E Ecgpxie%ﬂt SBlveNEoaAMing bt SHPGRFuIDYAEs

power condi tion. , a user can visSually ascertain
askatidied reprotedevipoWto theidnigrment i thedthay remeteadosises a2.ed
output port 46 is within an acceptable range as

[ |y .i.ndi b . i .
Uhat Ve ERLE o anpiBAIR VB Y SR s Bt
&IItﬁ\Wg@RU%. tHR hstdie ihe dBDEsSaseedated With. eadlnof thelougue 46
X 64 also includes a main fuse 69 preventin

mu

e be Hlumingodes seenwhen pevier rpridad visaugnyt PotvdR belgw
0 LW > aUS '

SARTEAER NS BFIE A, S anat b haees

addaantageh th partieulenbatti direnit 260 teeyrting o Biagumerdthan the
include that a separate buck circuit .28 and the
prsdeenntinehilingy theoalagomux AP VERS BreYiding PaWg! Brexers of
t?lﬂﬁt}?g&eté}ﬁﬁﬁecd lﬂﬁitaﬂ‘ﬁil ﬂ§ooingﬁiﬁla?esRﬁé’ers§H%B L E%s RdtiRMEating
vol't age neeting ther needs of the associated renote
sieatteneptatlovefpower chmditiony Thubcikseceancisuall@seastagh Whether or

ith.th i cul devi
L Rgytbsing Breeaap T ialnd SUPE RsEt 4L e 8% aepogieble
Itétlﬁg% ERAsfy i1i8atbeby 9h hag8iated p3daNIaY 68 omn Hay tHUociated

urt 28 external "to the housing of PPH 44. This
oot docd & is attempting tondfaw more than the predetermined limit. The

voltage mux 64 also includes a main fuse 69 preventing excessive power draw of
the PPH 44 itself, which could otherwise cause an overload condition to the

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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sinpl e design. Turning now to Figure 6, there is shown
at 70 another preferred enbodi nent of the present

w0 poosii7on whereby a plurality of buck circui tBCRBSEN€019301

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
associ ated programm ng resister R which may be

sel ecTuritigynometoriiginless, firopmis shewPBH Manhotier pedfentd vel y

tablish th t t DC 1.d .he.
SRR O R ientomy e RLe DIRITBA BTG PE £t
;gr()v%@& B TPPPJM to‘;ﬁo{/ﬁe 3 otELhhiaby dRERE TRIIBEIRIR to the

a renote device 72 need'to only utilize a standard
ﬂevp:ecﬂmmdlupu’tq.‘rort‘tﬁ dEaab ook pirevit 28, @EI slmwn poFigures’, hasan

sho one .con cou [ e
SRR TR S ST SR AR et PR AR e
PIPYS 4910 58)16btivABAdshbliSIR IR daysik DT Vdltagt pﬁﬁfld-‘ddttb dhcbﬁsomated
substituted with a boost circuit if desire

ﬂmmoatgdés HTHSI thee @(ém@t@m vadiage #Azarh eutraabpqrhéé is selechyRlK
Clrcu
BobR G ipd e fPERIRE 1o Ml SV ufidac QRIGERGT |

Ssndl06tbRtsd (P EaPlarTduiputipdsti 46 8y shewn. Nanhélg, one conductor
arrangenent, care nust be takenr}@ t the re %e devi ce

qaples teaprpRenTahle Auignt yRltaen it ankihe ﬁHleﬁ copulciar pravides
B ot g{a %acgm& cifolif 2k 8YSa B Qb itk it ot iRkt
outpu vo ge

_ _ el ng provided. The vol tage nux
Hidegited. provi des the i nput voltage at input 62 to each
of the buck circuits 28, which may step down (or step

th | t th
over | 3RSt SE B EgTy /bBen e Bt R R e
581058 ¢h R PP, RRldRe E448DuBIDcidgiiSIOMRIf may be programmable

using the associated programming resistor R1. In this arrangement, care must be

taken that the remote device 72 is coupled to an output port having a desirable
output voltage. Thus, the keys provide indicia of the output voltage being
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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WO 20hes7eevi ces 72 froma single unit 44,

Bot h enbodi nents 60 and 70 provide a DC peri pheral
power hub adapted to power a plurality of unique

devi ces including a cell phone, PDA, MP3 player, etc.
Thi s peripheral power hub 44 may be an accessory to
power converter 42, or, a stand al one device receiving
power. For instance, the input cord 52 feeding PPH 44
c!mtpleEGS dmheﬁtf: dny dowpdteshitgbypn boek cptdultdli% ondivesttyeougl2d to
as shown in Figure 4, ed fromth Ier 48
wWPCHHtceatigh aoilke 33‘%15?}’6%8%15? Wtsh Ok Oﬁﬁf R S

directly coupled to a DC source, such as via a

ci gar gtdoedihl 9y & anStet Sﬁefer%d ShRAmbt n_ghg shoQMY @€Rigure 7, the
According to yet another preferred enbodi nent, as
wivosmeonverter 4O melwde trhgrapovieg ceonie2@surhes genicro-controller

PSRRI Pl S T80 RO 85, AILAERERLERIEE 22

&R0RE higbliRer\WstiBr BRIt apré@adTar shitingthd efeb’trioafpa&ﬁmeters
for effectuati ng a programfor setting the electrical

prapcisted with the gwipnbsigenrlvd @ And/prel b gueius télP GHEUE valgage, output
%’[ﬂ%ﬂ toujf%.‘t BURD &ﬁ‘retnp ??ﬁytp%%t%o&ye?%lta%"gﬁ%ct OH"the8iold,

curre larit tage
RIdSrEidr @IbctrﬁﬁBﬁdi@hdtermﬁﬂoﬁHtedJWhh Eacshl afthe owtplit signals 16 and

araneters t ed th h of .th
Fromsmr B PRSI PP WEE RGO D (and
Conve&{ gﬂni}gg e NRRvdies ﬁﬁ@ltﬁ%mlgr@rco%ﬁ@m ﬁmdfehﬁdjusts the

th a mcro control I nsi de, adjusts
mhﬁermahmlue:@ﬂ semsmhgx&swtfor(s)amseﬁa@nc@mltagdﬂ (sleWn indfigyrentand

SR B B oCLfuc o et SuFpbTbLGhGybover

begraffﬂwﬁ{g cildi® WQQ M dMdeCnbfidk 7Y5 f@:6dfiaknd program
|nc nmenory 71 for data and program storage,

$staragevaherdvarg/ and/enfso i whidh canblps etarsppr andy p‘oaﬁﬁ@il for
SR P Y SR B PR B embociment,

the programming circuitry 726 is powered from the converted signal of either

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 programming

circuitry 726 at the time of production or by an OEM vendor who might stock
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the programm ng circuitry 726 is powered fromthe
converted signal of either converters 22 or 24. Data
w0 pabsost7eve of el ectrical paraneter sel ecti on PGI/US2004/019301

storable by the programmng circuitry 726 in nmenory

715, such that on a power-up condition the data is

read and the associated el ectrical paranetersof the
signal output and/or are effectuatedby the programm ng
staridatd pawer 826ply Tinits add tlenqaogrempraoly oamfeda specifid dustomer's

Ao PhEscrss i BRI R E BREASS (B PYoRGIE B fomers
WRYmalidhn. C HABHaRO A 8158 q}eg)rBtf‘ﬁEd bS tRE %‘éitﬂ B&al Qli72 to be

programring circuitry 7 nmefory,
mveeral; tsech ghat ghofdevive Z%pmlgraems ﬁlegn@lgraé@nmgemmﬁmg €dS to
2prow ded to the

F
%eaév%ﬁ]ﬁcﬂgga& S??(ra eﬁrf/reﬂﬁge(g Vlcr(rae of production or

by an CEM vendor who mi ght st ockst andard power supply

uni t ST Atd a8 e providedfrd@ae Bowee foakiaina pethe Eortverter 10 (such
custoner's needs. This process would be akin to

256t PSIAhRTIONRD 6R P SERDISE WifORMRGROTe Htagiefror arsible optical

R
I%&bﬁ?nﬁfiuﬁb?mnaﬁmée:nehwm@ndmw B0 ancluhe cropvé‘ﬂﬁ 10@nclude
ef fectuate electric t d.f

by e v s CERMRSIBE G EUDH B, LUSpLE Sakje) and
@ﬁ&l@gs%cﬁlﬂ;lg hﬁ’lﬁ%ﬂV&‘EéL‘Qb cgrf‘él%‘m@ﬁld@ aP@QFa88720 for interfacing

via a sinple 2 pin connector, infra-red or
hdtwednl ¢heo phffexaht suglahhg n@pemgdetrammlsmlmtm@(hums and the

acousti.c t Tr dj
R BEEHE R EAEY I b ditiects AR LS GPBEA 00l
51BEraf RS &S minfifichisiéh fslemsWhdted tﬁ@ﬂtdﬂﬁ@i td 8&1B/r afa, analog

coaxi al cable, twisted pair wire, fiber-optic cabl e)
andébrdigitall famn pe ditemal sothies todhweonverteckh al so i ncl udean
interface 720 for interfacing

In yet another exemplary embodiment, the programming circuitry 726
includes an EPROM 715 which forms a portion of the circuitry. The EPROM
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,
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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between the different signaling types and transm ssion
nmedi uns, and the programmng circuitry 715. Thus, as
weamwshe7ender st ood, the converter 10 can be prpgrEf2Me4019301
vi a conmuni cati on systens such as the Internetto
deliver data, analog and/or digital, froman externa
source to the converter 10. In yet another exenplary
enbodi ment, the programmng circuitry 726 includes an
EPROMHoligh tihY iakerftionrtis deg@oddstiiedofith fespait teshecific. pré’feﬁed
EPROM 715 can be, per manent|. afflxeq in the conver
RbagineRis, i pEyarig aFiglens 3] réO@lﬁﬁ%wna Rl PesREBIATaR fihg

exéerngﬁﬁgfﬁgﬁgm%%ﬂ%erﬁer %tg)ngmgﬁ Rgﬁ?ﬁﬁﬁﬂgr ngon

thxtattrp biependedhelaintsere intrspretedas britadlyt arseposstken view ef the ptior
t he S|r out put .char er..stics. Advantageously,
#hE BERALHE OGRS SUESHAER ac tne tome of
purchase, and then installed by a salesman into the
converter. Advantageously, several EPROM chi ps can
each be programed for different output
characteristics and selected fromand inserted as the
i nt ended use changes. An EEPROM may al so be utilized
in place of the EPROMto prevent the need to instal

di fferent EPROVS for different output
progranmm ng. Though the invention has been descri bed
with respect to specific preferred enbodi nents, many
variations and nodifications will beconme apparent to
those skilled in the art upon reading the present
application. It is therefore the intention that the
appended clains be interpreted as broadly as possible
in view of the prior art to include all such
variations and nodifications. WHAT IS CLAIMED IS: . A
power converter, conpri sing:
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WO e®porseve to said AC i nput signal

an i nput adapted for receiving an AC i nput signal and
a DC input signal; circuitry coupled to said input and

converted DC signal and responsive to said DC input
signal providing said converted DC signal, said
converted DC signal having electrical characteristics
whi ch are sel ectable; progranmng circuitry having a
WHRATIASTEIABMBDIS:Yy for storing a selection code, said
grogranning circuitry coupled with said circuitry and
oopePPOIET SHWFER, CHIPHFNE posi ng sel ect el ectrica
char er .St i ' ; n
L i il A
speci ditamitry eouPlealitmsdid impre med respaisivestioseidrAC ahput signal

SO LA RSP PEOTE 3 SRS 4?0t providin
NEENRHEADE F5:01 aald @hvéiEDOQlghal RavindeeRelvar
converter as specified in Caiml, wherein said
diarastaristiys whishrissbectableir i abl e resi stive el ement such

that val ues of resistance el sai. d
sel ecRiOGHIMEHE CrSHFYIRERS; aﬁ{re%r %‘hmlgag’ﬁeﬁlge%?%fgg ?@F?‘ % e
£38c8bh 6L 8aid pestiriIRERONEI G b@ipdd with bdideirtwtrysad d
converted DC signal. 4. The power converter as )
eqeperiabledhiereyyitlyfen imppsingselee; dlecdrgal chaagprstics upon said

conf i d.. Le & ai d progranmm ng
%‘F’r"&ﬁ?‘ﬁ?@ .Sléﬁl ?‘ﬁsgagg\%é@%g%ﬁ{}é?@g? "as specified in
Claiml1, wherein said nenory is adapted to be

d wh id i f l.ed. with
Zaid DRoBPHHRORYETRT A SR POAR dIRIEY LIS an il SisCirisR)
ﬁ{aﬁ’&cﬁ%{gﬂbp&) %%%%Yv&tag&@gxﬁ%‘@&erﬁ,%g&ﬂ bE¥e@Signal

specifired In wherein said nmenory i s an
polarity, and over-voltage protection threshold.

3. The power converter as specified in Claim 1, wherein said circuitry
comprises a variable resistive element such that values of resistance are selected
based on said selection code, and wherein each value of resistance establishes a

corresponding signal voltage for 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 one of coupled with said

programming circuitry and de-coupled from said programming circuitry.

21-
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el ectrically-programmuabl e read-only nenory (EPROM. 7.
The power converter as specified in aim1l, wherein

wa@aiod/opy7egr anmmi ng circuitry further has an i npeeT/U/82004/019301

recei ving a progranmm ng signal indicative of said
sel ection code and responsive thereto storing said
sel ection code in said nenory. 8. The power converter
as specified in Claim?7, wherein said programm ng
6. I cuTlig povierpuhverter aslsciitdfio Claimcle iwhiengn paid gneamory is an

signaljng from rogranm ng co ler renotely via
¢l ?%kY&rHW%IQ%gwa%e%em@ﬁ’@Mis specified in
Claim?7, wherein said programmng circuitry is further

adapted for receiving program signaling fromone of an
pt | cHhe pivgerabinvagted ey seeified imfdain §, svhercin seid programming

signal Ln evi ce acoustic signali. i.ce d .
06t HEBRr e P e ToREPr Rpe At HaRBg s ffpnitbr nid
SOAViBH t6de ARl 18RRMbiVE brétd sﬁﬁ_@g Ruill sklettidrecodeanpaid Shengors.
pl ug-in device coupled to said progranm ng circuitry

and adapted for receiving said nenory for coupling

ith i d_progranm ' Is : .

8yt el RoliriP e M Pl ih Chaity 7y BB GROMEhs
AfeuitBpinpusis adate @ réceDing progtans signaing tomauirdgigmming
coupled to said input and responsive to said AC i nput
gqféﬁ@alerrﬁfl@mlﬂf\’ﬁgthﬁgﬁ@ﬁ*%rted DC signal and responsive
to said DC input signal providing said converted DC
signal, wherein said converted DC signal has .
sel ecThbpeweal @avertarab spdvificddn €flaist 7,08hergin sgidaprogragming
circuitry couple said circuit r¥@ng_m%oo%er abl e

d.with .
EIFRRE S H! *l?fra%?l??ﬁég?fr@c%rl% POSLYR SiEP ofan optical
GiBRIBGIRVICE! 4 MAghtRRIn@RtiEn SRANBIE &FideCan acoustic signaling

device, and direct connection signaling devices.

10.  The power converter as specified in Claim 1 further comprising a plug-in
device coupled to said programming circuitry and adapted for receiving said

memory for coupling with said programming circuitry.

2.
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signal based on a selection code; a coupler coupled to
said progranmng circuitry, said coupler having a

w@omkmeis7adapt ed to receive a renpvabl e nmenory BEMUS2004/019301

coupl e said nmenory and said progranmng circuitry,
wherein said selection code is provided from said
menory; and an output coupled with said programm ng
circuitry for outputting said converted DC signal. 12.
The sixgboarr asvepeciykicad compfikiagm , wherein said

sel ection code is indicative of an .electri ) .
char a8t i8Pyisidapted é@l’ef@?ffllélﬁgéﬁé\_qo oo b 5] o B genal:

"emfairc*a}%psgcijug)l&fteqaﬁgﬁlﬂ Ung Féégbﬂsweytofsgfd Ag‘?%ﬁit REnsRi d

el ectrica racteristic selettion upon's
mroniderg ecbnDerted BAadignal 3nd Eporsivette mid DG pyot siged previding

Claim 11, erein said menory i ted .f or
Sl ot etnauaranv Bl PG ReR s eABey | s
QB&riefl chita@ktiftksi nto said coupler and renoved from

sai d coupler. 14. The systemas specified in Claim,
wher epmggainingsironiryi coupldd pritigaidgrircuseeing qogperablgr am

. o f ¢ . i . .
B b e eel Yrdr S b Ee HedRbh B dB il
§g1m@hgeagmcaegg1&ﬁonam;di rect connection signaling
devi ces. 15. The system as specified in C ai rP 11,

. . 1,.
wher ed eoupdir $onplas 85314 PEOSERIBIS HCUIYe 831G CRRP B Ay gA
Si |4 [ a_Rpr ] ia
P40 L A5 ROl e e o
proptanehing @irpuitiy Wheminvaid sbdction esdesis ipvavided from said
memory; and
an output coupled with said programming circuitry for outputting said

converted DC signal.

12.  The system as specified in Claim 11, wherein said selection code is
indicative of an electrical characteristic selection and is readable from said
memory by said programming circuitry for imposing said electrical characteristic

selection upon said converted DC signal.

13.  The system as specified in Claim 11, wherein said memory is adapted for
programming of said selection code when said memory is one of inserted into said

coupler and removed from said coupler.

14.  The system as specified in Claim 11, wherein said memory is adapted for

receiving program signaling from one of an optical signaling device, a magnetic
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el enment havi ng val ues of resistance which are
ef fectuated based on said electrical characteristic
w@edosoii7en, wherein each val ue of resistance PCT/US2004/019301
est abl i shes a correspondi ng signal voltage for said
converted DC signal. 17. The system as specified in
Claim, wherein said programming circuitry further has
an input for receiving a progranm ng signal indicative
infludidndigrling tevice, aadeowstid sigaappnitivice, irltbdiedco cainettisig
sel ection code in said nmenory. 18. The system as

sal
LRlPE 8P O aim 11, wherein said nenory is an
er asabl epr ogranmabl e read-only nenory (EPROV) and said
coupling is a plug-in device adapted to receive said
BPROMhelgystethas pypsifiednaClagpddi Wherdini saiddnaimorylis,adapted for
wherein said el ectri.cal characteristi %, .co rise
TETYNAR PO Rgsienalipg M ARIP PG CHRLe I SRt Y g i
Bemsti ty, and overvoltage protection threshold.20. A
power converter, conprising: an input adapted for
receiving an AC signal; circuitry coupled to said
i nput SPONSL: 0 ' ' | _for rting:
P TSl R PRk R AR gB Rt o SRR e
étreaithaciak vahirs afiesistantd whichhrcdfaneiarbaed abk#id electrical
circuitry having a_progranmabl e nenory for

programm n ¢
epcicrgtiasdeqtion: Wasrelgaeh valls af issistnsaratahliskeszui try
- W & ' [ I rabl e therewith
éfbgllrépé&n%%)ﬁg ﬁtr‘u%“ %2?@%@ ffé‘l%eéltll:c% é‘?ﬁggﬁq 9%%2?82 "ag'ri stics upon
based on said selection code. 21. A

said DC signal
converter, canmptisjng: o o
1%6 n (%famg 11, wherein said programming circuitry

ower
1p7. The system as spec
further has an input for receiving a programming signal indicative of said

selection code and responsive thereto storing said selection code in said memory.

10

15

The system as specified in Claim 11, wherein said memory is an erasable-

18.
programmable read-only memory (EPROM) and said coupling is a plug-in device

adapted to receive said EPROM.

20
The system as specified in Claim 11, wherein said electrical characteristics

19.
comprise signal voltage, signal current, signal power, signal polarity, and over-

voltage protection threshold.
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an input adapted for receiving a DC input signal;
circuitry coupled to said input and responsive to said
wo@aosiprel si gnal for converting said DC i nput BCTHS1004/@19301

anot her DC signal, said another DC signal having

el ectrical characteristics which are sel ectabl e;

progranm ng circuitry having a programmabl e nenory for
storing a selection code, said programring circuitry
2nupl Rgowiet borseiter, compisihg:y and cooperable therew th

for inposing select electri %L.ch racteristics upon

sai d @ngpPHdaped ‘i’rgrﬁ%ﬁmﬁé%é #8%% d sel ection code.

circuitry coupled to said input and responsive to said AC signal for
converting said AC signal to a DC signal, said DC signal having electrical
5  characteristics which are selectable;
programming circuitry having a programmable memory for storing a
selection code, said programming circuitry coupled with said circuitry and
cooperable therewith for imposing select electrical characteristics upon said DC
signal based on said selection code.

10

21. A power converter, comprising:

an input adapted for receiving a DC input signal;

circuitry coupled to said input and responsive to said DC input signal for

15  converting said DC input signal to another DC signal, said another DC signal

having electrical characteristics which are selectable;

programming circuitry having a programmable memory for storing a
selection code, said programming circuitry coupled with said circuitry and
cooperable therewith for imposing select electrical characteristics upon said

20  another DC signal based on said selection code.
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