MO 2005/ 096457 PCT/ US2004/ 016292 1 KEYED UNI VERSAL POAER TI P AND POWNER
SOURCE CONNECTORS FI ELD OF THE I NVENTION 5 The present invention is
generally related to electrical connectors, and nore particularly to

el ectrical UAAWENWAY suitable for use with portable el Bctuemimiceyi ces
havi ng varyi ng power requirenents, ind uding |aptop conputers, PDA's

nobi | e phones, MP3 10 players, digital cameras, and portable DVD pl ayers
BACKGROUND OF THE I NVENTION In the consuner el ectronics market there are
categories of portable electronic devices ranging from 15 Cellul ar

Tel ephones, to Personal Digital Assistants (PDA's), to Smart Phones, to
Digital Caneras, to Portable DVD Players. Each devi ce has specific power
requirenents fromits' internal battery, or to be powered and/or charge
this battery fro ower_source,. such as an AC wal |

ext ernal g
receptacle or a &aﬂrﬁé Bk USBLY @3 AL (ROVEBaTEB0ANELNFOWERs are now

avai l able in the market, inclg8dURCEhNogONNEe ORIy Mbility El ectronics
Inc. of Scottsdale Arizona, the Applicant

FIELD OF THE INVENTION

5 The present invention is generally related to
5“} electrical comnnectors, and more particularly to
electrical connectors suitable for use with portable
electronic devices having varying power requirements,
including laptop computers, PDA’s, mobile phones, MP3
10 players, digital cameras, and portable DVD players.

BACKGROUND OF THE INVENTION

In the consumer electronics market there are
categories of portable electronic devices ranging from
15 Cellular Telephones, to Personal Digital Assistants

(PDA’s), to Smart Phones, to Digital Cameras, to

e

Portable DVD Players. Each device has specific power

requirements from its’ internal battery, or to be

powered and/or charge this battery from an external
20 power SOurce,,such as an AC wall receptacle or a DC

power source.



of the present invention. |Interchangeable device tips are provided, these
tips being conpatible with different_portable electronic devices, and are
adapted to receive power froma com®dn power converter. Since the power
requi renent can vary greatly for each device, it is desirable in the

uni versal power supply market to have a net hodol ogy of categorizing the
power requirenents into a series of power supplies. Each power supply can
servi ce the spdyvénssl power conwertersfarehrow |aailalbleiin theunaket whickidings

or ovi ci g3 SEERELY NGl B aS e P BRI S AN BP SPRERR! and o
host deviotehe "p'i’&dm%vdiﬂmhceln'tér@héw@abﬂ’e arel/i@quﬁ.r@@t proRided, tifedegpLxpansi on

card includes a fenml e connection. The mal e and fenal e connecti ons are

ar ranged heingcompatible wiha diffgrenporiabie pleciranicoievices @pdareddapted to

connect i Sﬁé?iﬁ%’%‘%?%mg J&%ﬁwoﬂ%‘ﬂvﬁe &%ﬂGeﬁéPanSi on card when the supply

vol t age host "and operating v age of the card are conpatible. 3

SUMVARY OF THE | NVENTI ON According to a first aspect of the present

i nventi on, thgjg i?régr ovided an electrical device connector adapted to
I

coupl e to a pottEhilee AWMET BUemant@n vashpreaibnipr eaebdipviesyihg a

pluralit N Shi 1 bi i r ratity of
conduct o?ﬂségirgrsfr%lnﬂgﬁén)gﬁé\%&gg?sg%ﬁggiugpg?ﬁgg%&at ag{égg 5?‘38%‘898@{& (8)% t he

port abl e categarizing thal poines reghicermients indo desénes ob poaer suppliesr Haxh at a
redeternined power ratin nd has. eri pheral coptoyred hody .portion
havi ng a ROV SUPRDLCAR SETFISRANESPaTiG RaWgbyrnge O thectlesrtroniaalevicd i ng.

which is targeted.

US Patent Number 6,080,022 describes a connection system for
providing a consumer-friendly connection between an expansion card and a
host device. The host device includes a male connection while the expansion
card includes a female connection. The male and female connections are
arranged in a pattern that allows a combination of keyed voltage connections
between the host device and expansion card when the supply voltage of the
host and operating voltage of the card are compatible.



the first interface being configured to be connectable to only a power
source connector power rated at Ieasg as high as the device connector
power rating. According to a second aSpect of the present invention, there
is provided in conbination: a first connector having a first power rating
and having a plurality of conductors termnating at a first interface; at
| east one second connector having a respective second power rating and
havi ng a SYVAIRY tQF dHE OWENTHOY t erni nating at a respective second
interface, wherein each of the second connectors has a third interface
adapted to couple to a portable electronic device; wherein the first

~interface i s gtupedingto asirtPaspart b tHe ptdsnbiiention, thefdis! progideBlsh t o each
of the second connector secon i nterfaces, such that only those second

connect oreHEGAlPviCe 6RReGiar adapted torcoupls tavat pritalieslectianingevice: he fir st
connect or, : .cQu 0 | t .0 DV i on

coht eve. Coffiisif:ca OEH el b PRy TEBhG, b R BReY] ay 5

connect onrderfane, a plomaligecobcorsatens teheairaslbing atey iseeond ivtefhos aidapteddackwar d

tible wt ower source connectqgrs such that the device connectors
can onl y BB FEE oRzbbeRiat: devieenhBerh thadRyice COEEEnE ¢ he
pover ratrafg & a PredARNRMeIONEWSr fagigl@\?mfébﬁrhas E%erwg?éqﬁﬁno&eﬁ% t rated

devi ce connector can only be coupl ed a powe ource connector rated
at 35 Vatoginbadbgwaepradiebeingl g furetios ofdhe dedie conmeatorgmivesr raéingonl y be

| .3 d 15 Watt d above. Th
por b o 107 STt aGHiRE cpfRGeE,B. s GANRPcRblar tupily S BaBe" SRR st of
the poweoBASERE poAen eaibarat 3ubt a8THG battRd dedfee! dMnector power rating.

According to a second aspect of the present invention, there is
provided in combination: a first connector having a first power rating and
having a plurality of conductors terminating at a first interface; at least one
second connector having a respective second power rating and having a
plurality of conductors terminating at a respective second interface, wherein
each of the second connectors has a third interface adapted to couple to a
portable electronic device; wherein the first interface is shaped so as to
mechanically and electrically couple to each of the second connector second
interfaces, such that only those second connectors having a power rating at or
below the power rating of the first connector can be coupled thereto.

Embodiments of the present invention achieve technical advantages as
an electrical connector, a set of connectors, and a connector system whereby
device connectors are backward compatible with power source connectors
such that the device connectors can only be coupled to a power source
connector rated at or above the power rating of the power source connector.
For instance, a 35 Watt rated device connector can only be coupled with a
power source connector rated at 35 Watts and above. Similarly, a 15 Watt

device connector can only be coupled to power source



In one preferred enbodi nent, a set of device connectors are provided
havi ng conductors term nating at a deyice connector interface, this
interface having a peripheral conto %d body portion having a profile
being a function of the device connector power rating. A nmating power
source connector, which may include a cable providing power thereto, has
an interface al so having a peripheral contoured body portion having a
profil e sEinfgclors ualed ainl o¥Vatiseangaheve.sbhe pertebiernaiectiornip dewicertat hang.

~Advant ag I r .con red .bod ortions of these connectors
e 0 SOOLT S AR RS B 16 25385 0 R R o 8RRt N ot her
only wheragsbeigt@ieablirgat i ng of the device connector neets or exceeds the

power rating of the power source connector. The peripheral contoured body
portions are preferable 5 configured as a plug and socket arrangenent, each

socket havi ng 1 dHepREH 4 BSThAMER ' FELOG G80CE ToKneLBRELNS oty Vi N9

a conpati bl e power Yfating. nt agéous power “suppl'ies tan
devel opeddving aosgectofs terpinatingr ahgedevide connedteriiterfadd), thimnmgeifaces nate to

target pqrtable electronic devices and, to power source connectors and
cabl es ngavi"?ﬁf&ﬁﬂpéﬁ éenmf%qh@O@w@rhqrahgwag@fp@ﬂl@s@eiﬂa@gfémcb@ﬁ?p&m e
el ect r onithe dRMACEEoNNRSOPWES Pativng . ACHM AR PawEL 888%e connector, which

may include a cable providing power thereto, has an interface also having a

peripheral contoured body portion having a profile being a function of the
- power source connector power rating. Advantageously, the peripheral
contoured body portions of these connectors are



.5 BRI EF DESCRI PTION OF THE DRAW NGS Figure 1 depicts a set of device
connectors and power source connectors each keyed to provide backward
conpatibility of the power source connectors with the 5 device connectors;
Figure 2 i sWOW¥p4Cti ve view of a 0-5 Watt rated powercsost@diennect or
keyed such that only device connectord rated at 5 Watts and bel ow are
adapted to electrically and physically connect 10 thereto; Figure 3 is a
perspective view of a 0-5 Watt rated device connector adapted to receive
only a power s&grce connector rated at 5 Watts and above; Figure 4 is a

perspect i ve VI BT LD "RAL With rarkdobetk romlal here dheesbwerkeyed to
be recei ved | rattiayiom tenaesiees cbAhedsat e lliid:S AL Qi Figure 5 s

a perspective view of a 0-15 Watt rated device connector keyed to receive
power sour ce PEFINEATIY Pit EfcaPorsrVEeREC MPraisster .20 THegure 6 i s a

per spect i ve e 9ferd10utackitla bBleloBpVRISUICe connectgr keyed to be

received in device connectors rate tts oW, Figure 7 is a
perspectiG% Vet iglrgdpoagsavgitug and socket arrangement, each

socket having a predetermined power rating can only

receive a plug having a compatible power rating.

Advantageously, the power supplies can be
A developed for a specific power range, wherein device
i;) 10 connectors mate to target portable electronic devices
and to power source connectors and cables meeting or

exceeding the power rating of these target portable

electronic devices.



.rated device connector keyed to receive only power WO 2005/ 096457

PCT/ US2004/ 016292 6 source connectors rated at 25 Watts and above; Figure
8 is a perspective view of a 0-35 Watt rated power source connector keyed
to be recei VEY290§0%¢yi ce connectors rated at 35 Watts aP€I/bstoemic’2 Fi gure
9 is a perspective view of a 0-35 Watt 3 rated devi ce connector keyed to
recei ve power source connectors rated at 35 Watts and above; Figure 10 is
a perspective cutaway view of the 0- 5 Watt rated device connector

securingly regegi i ed power_source connector,
illustrating gg%?’f’%@&fﬁﬁg’mu @g%td?#ﬁwgén?’%ngagi ng a hi gher power
rated source conneE(;Ior' Ei %t%re il i S a perspective cutaway view of the O-
25 Watt rated devitEEshrie CEEcfr PREI 9T r deBics mpEBtnr3mdat t rat ed

power source powedined Idousidcabiradeadh! RMRE W@r&ﬁcf'ed ﬁ%%?dconnem or
engagi ng a hi%herqﬁﬁ%\/\ﬁr rated _source connector; Figure 12 1s a perspective

cutanway vi ew OF™® 15 Q& ChraPeYeqesPeECe orpuadionsheurtdt ithal | y bei ng

20 recei ved wWidPide tdiginec¥étt;rated power source connector, which is not
possi bl e due to the

Figure 2 is a perspective view of a 0-5 Watt
rated power source connector keyed such that only
device connectors rated at 5 Watts and below are

adapted to electrically and physically connect
10 thereto;

Figure 3 is a perspective view of a 0-5 Watt
rated device connector adapted to receive only a power

source comnnector rated at 5 Watts and above;

Figure 4 is a perspective view of a 0-15 Watt
15 rated power source connector keyed to be received in

device connectors rated at 15 Watts and below;

Figure 5 is a perspective view of a 0-15 Watt
rated device connector keyed to receive power source

connectors rated at 15 Watts and above;

20 . Figure 6 is a perspective view of a 0-25 Watt
- rated power source connector keyed to be received in

device connectors rated at 25 Watts and below;

Figure 7 is a perspective view of a 0-25 Watt

rated device connector keyed to receive only powexr



interference of the power source connector key portion 41 with the device

connector key portion 23; and WO 2005/ 096457 PCT/ US2004/ 016292 7 Figure 13

i s a perspective cutaway view of the 0-25 Watt rated device connector

t heor eti cal W0 20pH96457i ng a 5 WAtt rated power connect or ,PCGHISZH04i086290t

possi ble due to the interference of thé power source 5 connector key

portion 41 with the device connector key portion 25. Figure 14 is a

perspective view of one enbodiment of a device connector fully assenbled
re 15 is an end _perspective view of the 10 connector of

i n a housing; u
Figure 14; Fi Wg ENeGtoivd TREER BF thVHA Pt ahe¥eior  and of

connector 100; . Figure 17 is a side eIevationaI view of the connector of
Figure 14; 15 Fi gmi@u&& igs ian aepar¥pest D¥e thtew BMECtoass0fyatki gure 14
illustrating t ortable electronic device connector; Figure 19 is a top

vi ew of the c’E)Eh RH SAETGS SOTRECHPT Preid T B rﬁ”&&f"@énﬂﬁl ew of the

connector of device connectors rated at 35 Watts and below;

5 Figure 9 is a perspective view of a 0-35 Watt
rated device connector keyed to receive power source

connectors rated at 35 Watts and above;

& Figure 10 is a perspective cutaway view of the 0-
b 5 Watt rated device connector securingly receiving the
10 35 Watk rated power source connector, illustrating a
lower power rated device connector engaging a higher

power rated source connector;

Figure 11 is a perspective cutaway view of the 0-
25 Watt rated device connector securingly receiving
15 the 35 Watt rated power gource connector, illustrating
a lower power rated device connector engaging a higher_

power rated source connector;

Figure 12 is a perspective'cutaway view of the 0-
: ﬂ S 15 Watt rated device comnnector theoretically being
- 20 received within the 5 Watt rated power source
connector, which is not possible due to the
interference of the power source connector key portion

41 with the device connector key portion 23; and



 Figure 14; Figure 21 is an electrical schematic of one enbodinent of the
connector shown in Figure 14 WO 2005/ 096457 PCT/ US2004/ 016292 8
il1ustrating the p-out of the device connector 14 and the portable

el ectroni c seviogewmestnect or 110, along w th design par armates2e04feds2opne
enbodi nent of the present invention; 5 Figure 22 is an end view of the

pi n-out of the connector shown in Figure 21; and Figure 23 is an end view
of the connector of 21 showi ng the p-out of the portable electronic device
connector. 10 WO 2005/096457 PCT/ US2004/016292 9 DETAI LED DESCRI PTI ON OF
THE PREFERRED ENBEEFWENTI Réfferdr PRESRERCLvE Frgtrean vidwerd ithegeneral |y

shoun al Keyed-somaget ofaiye'ehild GORCLELRS: Ausele a1 g devi ce connect ors
(0]

generally shown at 12 and a set ower source connector's generally shown
at 30. By wayTreefivkagd & Wart wetkdupowen camieridn, thishprief ented

possible due to the interference of the power source
5 connector key portion 41 with the device connector key

portion 25.

Figure 14 is a perspective view of one embodiment

of a device connector fully assembled in a housing;

f‘) Figure 15 is an end perspective view of the

10 connector of Figure 14;

Figure 16 is an end view of the device connector

and of connector 100;

. Figure 17 is a side elevational view of the

connector of Figure 14;

15 Figure 18 is an end view of the connector of
Figure 14 illustrating the portable electronic device

connector;

Figure 19 is a top view of the connector of

Figure 14;

20 Figure 20 is a bottom view of the connector of

Figure 14;

Figure 21 is an electrical schematic of one

embodiment of the connector shown in Figure 14



.enbodi nent, the device connectors are shown to have a connector interface
configured as a receptacle, and 10 the power source connectors are
configured as plugs. O course, one skilled in the art will appreciate
that the deo wesasesmiector interfaces could conprise of pauiusgmansne: t he
power source connectors could conprise$s of receptacles if desired. 15 As
shown in Figure 1, the set of device connectors 12 is seen to conprise of
separate and distinct device connectors 14 each having a peri pheral
contoured body portion 16 enconpassing the termnating ends of a plurality
of el ectrical itbasherbing Hiowoas 20 Hae edprine ®nesior( 434 dndf er ent

devi ce connec . a0, inng ective power
ratings of O- %é??@%g%ﬁﬁgﬂggﬁ%gﬁgs-%%vﬁééts, e%ﬁﬁnggég'v§§§§g Each devi ce
connect or al seltiasdesigmmpstamdgdeirsefconmere t orbediapirdd ofothate with target
25 portable gﬁfgééﬁ’@i&xge%’ﬂ'%%s-' Simlarly, the set of power source
connectors 3 conprise Fndivi‘dual power source connectors 32 each WO

2005/ 096457 PCT/ US20041016292 10 havi ng a peri pheral contoured body
portion 34 enconpaksirgy 22 rigspaceideviev ndhathapiendusf ofl bhal ity

connector shown in Figure 21; and

Figure 23 is an end view of the connector of 21
showing the p-out of the portable electronic device

/) connector.
\\k_

10



~of electrical conductors, shown as female pins 36. In a preferred

enbodi nent, the individual power source 5 connectors 32 are shown as
connectors 40, 42, 44, and 46, and having respective power ratings of 0-5
Watts, O- lwombd@ess0- 25 Watts, and 0-35 Watts. As vi sualdpusz6iapiaaéed in
Figure 1, the 0-5 Watt rated power souwce connector 40 conprises a plug
adapted to be received 10 in only 0-5 Watt rated device connector 20,
wherein the peripheral contoured body profile 16 of receptacle 20 is
adapted to receive the peripheral contoured body profile 34 of plug 40.
The 0-15 Wat tPEFAIGLERWOESGCRIPTIQID MECTHE PREFBRRVED, has a body profile
34 15 adapt edEMBODIMENT ved in both of receptacle connectors 20 and 22
since the power connector 42 is at |east as great as the device connector

power rating, antdffisineanowatel yidereat edndlh ideveaeratopnectors 20 and
22. 20 Likemh%?,xgomer source connector 44 is rated at 25 Vatts, and thus,
has a body protdiTe 234 Ksassh €anPECtEE BGRARI G sommaisdngi sedeti ohin

receptacl 8 2Qewdze mn%@to%sngen@w@iy SOULAE ftonnechar 4 eicsof ated at 25
Watts, the device connectors 14 rated at 25 Watts and 25 bel ow, nanely,

connectors 2B°YEY &RYTEE, CRPECHBEHT cBPnYR o shpemant Be - saPgl yay
electrically 0l gfhi1t0 BA¥elithout limitation to this preferred

embodiment, the device connectors are shown to have a
connector interface confiqured as a receptacle, and
N 10 the power socurce connectors are configured as plugs.
Of course, one skilled in the art will appreciate that
the device connector interfaces could comprise of
plugs, and the power source comnectors could comprise

of receptacles if desired.

15 As shown in Figure 1, the set of device
connectors 12 is seen to comprise of separate and
distinct device connectors 14 each having a peripheral
contoured body portion 16 encompassing the terminating
ends of a plurality of electrical conductors, shown as

20 male pins 18. Four (4) different device connectors

‘“} are shown at 20, 22, 24 and 26, having respective
power ratings of 0-5 Watts, 0-15 Watts, 0-25 Watts,
and 0-35 Watts. Each device connector also has a
target device connector adapted to mate with target

25 portable electronic devices.

Similarly, the set of power source connectors 30

comprise individual power source connectors 32 each



_source connector 44. 11 The hi ghest power rated power source connector
depicted in this enbodi nent is power source connector 46, which has a body
profile contour 34 adapted to be received within each of the device
connectors B®20830968&4 and 26 as each of these device cormeoswésiewe rated
at 35 Watts or below, which is at or el ow the power rating of the power
source -connector 46. Still referring to Figure 1, there is shown that the
devi ce connector peripheral contoured body portions 16 are all keyed al ong
t he right si&g Ihereof,,w%th 5 Watt rated device connector 20 having the
| argest keyed"*oBEhih§edePPREa bFOREGUEBR Peiy 4Gk 4 ed as a | obe al ong

the right sidmediiRifahgsuChebPabtileCRBrhECS! 4 a1 oMEL jR9urce
connecters 40,_42, 44 and 46,Bas vvifal b]é Shovﬁ’]\{%{ %nr%rog:e etuarlaFllg‘Nortly.
Looki ng at 0-9% trigpddcardietosenneeewr &2 fefrailel pitianas, i tncan be

appreci at ed thajrdhegy RBLELQANES t rofile 16 is |ower than
key portion 21 of devi ce connectof g%e ¢s q%ﬁfﬁp&pf“’legnsﬁ’grf:? mechani cal | y

configured t CHEESEPESCBRr BEPORAIPWY &eyCpuoredtons4aoof 4eonaect andd2, key

portion 45 ofgeconnachat ;A4 i on 47 .of connector 46, but is not
adapted to receive the ﬁeé %oréléﬁ%ﬁoé wegrcﬁr?é%tngﬁ 26 SrAc¥2pbRer source
connect or 43 G351 ¥REES} oWe?5 tWtrt ¢ heantk vi-35 clammect Ons224sd211yt can be

portion of desracteanac a5 1o GRS ¢ L HeBs Bk efinous  vaRErat od’ devi ce
connect or 26coBPReWPEe40 acwgmoimkper ifihes aldageBlOYs eHe DALY k6¥a
10 in only 0-5 Watt rated device connector 20, wherein
the peripheral contoured Body profile 16 of receptacle
20 is adapted to receive the peripheral contoured body
profile 34 of plug 40. The 0-15 Watt rated power
source comnector 42, however, has a body profile 34
15 adapted to be received iﬁ both of receptacle
connectors 20 and 22 since the power connector 42 is
at least as great as the device connector powexr
rating, and thus, can gsafely be mated with device

connectors 20 and 22.

20 Likewise, power source connector 44 is rated at
25 Watts, and thus, has a body profile 34 adapted to
be coupled to and received within receptacle 20, 22
and 24. Since power source connector 44 is rated at 25
Watts, the device connectors 14 rated at 25 Watts and

25 Dbelow, namely, conﬁectors 20, 22 and 24, are adapted

~ to receive and be safely electrically coupled to power

source connechtor 44.



portion 49 of profile 34 is provided for the 35 Watt rated power source
connector 46. The 35 WAft device connector 26 and power source connector
46 have these additional keyed porti 29 and 49 to ensure that the 35
Watt device connector 26 can only mate to the 35 Watt rated power source
connector 46. Referring nowto Figure 2, there is shown a perspective view
of the 5 Waft rated power source connector 40 configured as a plug. The
peri pher al onI&)Llwghesbd@mN@bmtednpBWGrrEnundescdrlmchndsﬂebejeq)omtuhm 41 and

an align t he k to on be_connectable to
devi ce corgﬁﬂé%q %}%?‘f%opg‘ﬁg 8 of%nﬂﬁcg%sjggl‘ﬁ@'ﬁﬁwg’ogéﬁ refilec it or 40 i s
further speadaptedi t@%@d@céﬁvé@%ﬂuﬁfﬁédh%\‘ fle Hagts Hondettdrs WoalaA Yo 0f
connectors, each connector coupled to and termnating at one of the female

i nt er f ac@ngt A8 aseearinpt &!w&eodew@@éioméepw@uare raiedaatpdodVatie or glowuch as a
b,
et ond ng ik B 2l hbei e bower i BERTT N ot BRaitel 88 Body 8 1o

adapted to be releasingly secured wthin one of the device connectors,
such as devi C%B@O ect or 2 wher eby a WD 2005/ 096457 PCT/ US2004/ 016292 13
cor r espondi ng _Irpg to1 HYWR; b y‘qf@c'él shawn figat thewsleiop eonned@ondi ng

proj ecti h ng
surface gcérﬁﬁegﬁ ‘?érm(’”’% bﬁﬂ%” V\Bﬁ%h{qatsérée Ig)gseﬁn I JB@QL‘?@%@PQPQ&% thin the
opposi ng thereof, 3wnbhﬁvWarrtnra¥egudfarIBe co‘ﬁmch:erﬁ@ﬁm\mhg ahoet eugest kogyd portion

16 of opening defined by key portion 41 configured as a lobe along the right side
thereof such that it can receive all the power source connecters 40, 42, 44

and 46, as will be shown in more detail shortly.

Looking at 0-15 Watt rated device connector 22, for instance, it can be
appreciated that the key portion 23 of the body profile 16 is lower than key
‘portion 21 of device connector 20. This key portion 23 is mechanically
configured to receive corresponding key portion 43 of connector 42, key
portion 45 of connector 44, and key portion 47 of connector 46, but is not
adapted to receive the key portion 41 of connector 40 since power source
connector 43 is rated lower than the device connector 22.



devi ce connector 20 has a slot 51 adapted to securingly receive the
corresponding tab 50 of the power s ce connector received therein, and
al so a 10 keyed portion 53 adapted to Teceive all of the power source
connectors having a power rating greater than the 5 Watt power rating of
devi ce connector 20. Referring to Figure 4, there is shown a perspective
vi ew of the power source connector 42 15 having a power rating of 0-15
Watts, havi ng lhcraykel fudher eppaziaiad tbat @onadditiona peripeerabcentosided n only 5

Watt rat ' ct.QF.2 nd. 15.\att rate cpnnect.qr . _Figure 5

shows a g‘g‘%@%ééf 53@83{}&5}68}1’0% g%ﬂaegﬁ?%%g\?ﬁﬁh%‘ﬂﬂﬁg&goﬁ’fggetﬁ’*%\/YVZﬁé‘ 2%nt our ed
peri pher ajevisedonpettor 026 16ikedtédldangedoritE YRApRBKLIT 8dhtearaaN®of§. k&ef erri ng
now to Figure 6, there is shown a perspective view of the 0-25 Watt power

source JUNHEtAS olpipfile &y i wEoyided perthe 35n\Malr catedoBgweE seurree onb34
h k i . A
Face; ved (el 4B % B8NSl AR b S eior 3 BB RSN E chBRe L 207 22
and 24. RS bave thpseaaddifoma kéyed lparkonss28 aadrdSBio ensure that the 35 Watt
device connector 26 can only mate to the 35 Watt rated power source

connector 46.

Referring now to Figure 2, there is shown a perspective view of the 5
Watt rated power source connector 40 configured as a plug. The peripheral
contoured body portion 34 includes the body key portion 41 and an alignment
tab 50 providing the keying so as fo only be connectable to device connector
20, as previously described. Power source connector 40 is further seen to
include a cable portion 56 including a plurality of connectors, each connector
coupled to and terminating at one of the female interface pins 36 adapted to
receive power from a power source, such as a power converter (not shown).
An elongated projection 57,_ shown as a tab, extending laterally across an
upper portion of the connector body 58 is adapted to be releasingly secured
within one of the device connectors, such as device connector 20, whereby a



. peripheral view of the 0-25 Watt rated device connector 24, whereby the
peri pheral contoured body 5 portion 16 has a keyed portion 76 and 78. The
0-25 Wwatt rated device connector 24 is adapted to couple to only the
power sour caV@yYuHesstrs having a rating of at |east 25 kdwuwpoanacyed y, the
0-25 Watt rated power source connectoi3 44 and the 0-35 Watt power source
10 connector 46. Referring nowto Figure 8, there is shown a perspective
view of the 0-35 Watt rated device connector 46, whereby the peripheral
contoured body portion 34 has a_keyed portion 82 and 84. 15 Referring to
Figure 9, theFE8TFSSRARNMIS PRser dekt Ble LVPBIPHY ¥aofeeiorss thmt devi ce

connector 26, ypwheaepyedhe ' £ o4 el body 4l 16 has a
Be o b e Brojaptash ‘onfetto

keyed portion ] i fated device connector 26 is adapted
only receive RFPHEREIPR TRBS R Expsndspéren Blerrawetimeawifats, ofs

tor 46 f j)d | '
connector 46 bLgay' &4 e&%a,to SHAM) dGndtn ggsi'ef’éaé/ﬁ{élscg&é}%leém and 46 are

Advant ageously, ‘each of the power source connecto
backwar d conpditbie g Pnisinchelpowdi sbowrelcdhimoteors 32 can only be
25 received within device connectors 14 having a power rating no greater

than a connecting ROWGLeSIUNSR1 contoured body portion 16 of
device connector 20 has a sglot 51 adapted to
securingly receive the corresponding tab 50 of the
power source connector received therein, and also a

L 10 keyed portion 53 adapted to receive all of the power
source commectors haying a power rating greater than

the 5 Watt power rating of device connector 20.

Referring to Figure 4, there is shown a
perspective view of the power source connector 42
15 having a power rating of 0-15 Watts, having a keyed
portion 62 and 64 configured to be received in only 5
Watt rated device connector 20 and 15 Watt rated

connector 22.

Figure 5 shows a perspective view of the device
20 comnector 22 having a contoured peripheral body

portion 16 including a keyed portion 66 and 68.

Referring now to Figure 6, there is shown a
perspective view of the 0-25 Watt power source
connector 44 whereby the peripheral contoured‘bédy

25 portion 34 has a keyed portion 72 and 74. This power

source connector can only be received in device



WO 2005/ 096457 PCT/ US2004/ 016292 15 connector. Advantageously, a

;portable el ectroni c device having a power rating, for exanple,

WAtts can only be connectable to a power source connector rated
as high as 30 Wse®w40 as to 5 not draw nore power than gdhieuhaodePf the

power source connector 32. Referring mow to Figure 10,

exanple of the 0-5 Watt rated device connector 20 receiving a 35

power rated source connector 46. 10 The respective keying of device

connector 20 and power source connector 46 are shown to not prov

interference FPERCEFRIES M A2 WSt B&-secure reception

receptacle 20. Referring to Figure 11, there is shown an exanpl e
0-25 Vvatt rated dewép&mgﬁﬂpqg;@ggggerggeéﬂégg ;dhg 35 Vatt rated
ey

source connector,k 44. Again, the respectivé

receptacle

shown an

portiofs of plug

t ar get
of 25
at | east

there is shown one

WAt t

ide an

of plug 46 into

15 of the
power
44 and

ReFPhRtepriowiwdefafbienf e eienic erdtidd danvdckhus allow the
secure connecddgidid h 2 ferring now to Figure 12, there is
iIIustratigﬁ%%V 3ﬁ§§%?¥59%§$?e?%RQé?%haﬂo CLSRAeEPSY 22

physi cal | Y i @i A hiash aaksywdt porat@d TOWRIA 78. The 0-25

10

15

25

Watt rated device connector 24 is adapted to couple to
only the power source connectors having a rating of at
least 25 Watts, namely, the 0-25 Watt rated power
source connector 44 and the 0-35 Watt power source

connector 46.

Referring now to Figure 8, there is shown a
perspective view of the 0-35 Watt rated device
connector 46, whereby the peripheral contoured body

portion 34 has a keyed portion 82 and 84.

Referring to Figure 9, there is shown a
perspective view of the 0-35 Watt device connector 26,
whereby the peripheral contoured body portion 16 has a
keyed portion 86 and 88. This 35 Watt rated device
connector 26 is adapted only receive within the 0-35
Watt power source connector 46, as connector 46 is

rated to provide at least 35 Watts of power. '

Advantageously, each of the power sgource
connectors 40, 42, 44 and 46 are backward compatible
such that the power éource connectorg 32 can only be
received within device connectors 14 having a power

rating no greater than a connecting power source



, source connector 40, the interference being shown at 90. This,
Illustration shows the interference of key 25 portion 41 of power source
connector 40 with the key portion 23 of device connector 22. Because of

t hi s WO 2009/098:4®843CT/ US2004/ 016292 16 interference, sdrasodnns2o2
connectors can not mate, which advant#geously ensures that a hi gher power
rated device connector 14 can never be connected to a |lower power rated
power source connector 32. 5 Referring to Figure 13, there is shown yet
another illustrating whereby the 0-25 Watt rated device connector 24 would
have an i nt er PRI T t ROTHE 2GRRELYr af e B2BSNe PRI or  40.

Speci fically,e1&eyrsiord i @iy dle eavROWeR ﬁ@%f%&@ﬂ&f?tﬂ%‘é@m& Renot be 10

received within the 25 Watt rated devi cé-connector 24 ecause device
connect or keyPhot? i 25 qan erflar &8 cappAct el elyo porpdver 4bunfepowver

source connect . rLLngs i e , Lhere is shown
at 100 15 a t%&)néc{%an%xé?ﬁ)t%?% &??%S %lﬁeﬂbgg\é\é%vg%%: v%ejl\rlﬁsc%% 8%n§éctor 22
(see Figurde Fjohpaifan e mowesushag Be, raning aopdrhabiowesl ectroni ¢ devi ce

connector 110;,The RldHBlddy 58f pins 18 are shown protruding froma

Referring now to Figure 10, there is shown one
example of the 0-5 Watt rated device connector 20
receiving a 35 Watt power rated source connector 46.
10 The respective keying of device connector 20 and power
source connector 46 are shown to not provide an
interference fit, and thus allow the secure reception

of plug 46 into receptacle 20.

Referring to Figure 11, there is shown an example
15 of the 0-25 Watt rated device connector 24 receiving
the 35 Watt rated power source connector 44. Again,

the respectivé key portions of plug 44 and receptacle

24 do not provide an interference fit, and thus allow

the secure connection to each other.

20 Referring now to Figure 12, there is shown an

N

illustration of the 0-15 Watt rated device connector
22 physically interfering with a 5 Watt rated power
source connector 40, the interference being shown at
90. This, illustration shows the interference of key
25 portion 41 of power source connector 40 with the key

| portion 23 of device connector 22. Because of this



. socket 104 enconpassed by the contoured peripheral 20 body portion 16

i ncluding keyed portions 66 and 68. Referring nowto Figure 15, there is
shown a perspective rearview of tip connector 100 depicting connector 110
adapted to WORABOP64D a portable electronic device to heTamsemadsoalhe
shape and/or 25 pin-out of each tip conector 100 will vary from device to
devi ce, depending on the interface WO 2005/ 096457 PCTI US2004/016292 17
requi renent of such portable electronic device to be powered, and the
power rating .of the tip connector 100. Figure 16 shows an end view of tip
connect or 100" SHGFERER dEPPEE| FYC t FRUpRYTqY= Co bk wetket whOdh which  as

; i i d i r.. Lce connector
previously desBinkadeotislfdaRieded OrhSCed \Tﬁ.gtl%%lgg\?%’?t rgggg

having, in this enbodinent, a power ratingo S-and above. Figure
17'shgms a siG¥iEPeFRPNBREPT vIitvERR neYRT 18 commected t60a Fowere 18 shows

- i ewi tor 110. Figure 19 is a
an end view %weeoaaee&}g%?‘}@ g@%ﬁ%%&&%&“%

top view of connector and s a bottom view of connector

. Referring now to Figure 21, there is shown an
100 g g Referrigg to Figure 13, there is shown yet

another illustrating whereby the 0-25 Watt rated
device commector 24 would have an interference with
the 5 Watt rated power connector 40. Specifically,
key portion 41 of power source connector 40 can not be
w 10 received within the 25 Watt rated device connector 24
because device connector key portion 25 interferes
with the key portion 41 of power source connector 40,

as shown.

Referring now to Figure 14, there is shown at 100
15 a tip connector including the 0-15 watt device
connector 22 (see Figure 5) packaged in a housing 102,
and a portable electronic device commector 110. The
plurality of pins 18 are shown protruding from a
socket 104 encompassed by the contoured peripheral

20 body portion 16 including keyed portions 66 and 68.

Referring now to Figure 15, there is shown a
perépective rearview of tip connector 100 depicting
connector 110 adapted to connect to a portable
electronic device to be powered, The shape and/or

25 pin-out of each tip connector 100 will vary from

device to device, depending on the interface




.15 electrical schematic diagram of one enbodinent of tip connector 100,
showi ng one possi bl e pin-out assignnent for each of the pins 18 and the
pins of portable electronic device connector 110. As shown in Figure 21,
a resistive vevisesast work i s established between 20 pi ngedrgsadoddieho® Of
connector 14 conprising resistors Rl and R2. The values of the resistors
Ri and R2 are selected to provide a desired output voltage and desired
output current. Shown in this enbodinent is an associated parts |ist,
configured such that the 25 output voltage is shown to be 5.21 volts 2.5%
out put curr enFeOULDEEGRs oS GuakhPeEbRrbl eskeseotsorRlc \(BVARES /805457

T | 2004 036¢8%0a 1 Bl Ll BRI YU R MBI Lnd SR g thAt 11D
connector io00 Is configured ag a 8 watt power rate connector. O course,
for connector40@dapted to power different portable electronic devices, the

particular 5 pin-out of connector 110 may vary, and the conponent val ues

and desi gn paranmetgf$,,al § LenilauLgdal, el fh.[’;i ardj eular. nequirements

of such intended por%bl.e electronic ge{\%?ce %o gopgv%félﬁegggrR%?)grri ng to

Fi gure 22,9 t hEwether glandetdngehtie poofidey of Uswiseketnnedt,owhidhof the tip

Conn?Ctor 100as previously described, is adapted to receive the :
power source connector having, in this embodiment, a

power rating of 15 watts and above.

Figure 17 shows a side elevational view of tip
10 connector 100. Figure 18 shows an end view of
connector 100 viewing the connector 110. Figure 19 is
a top view of connector 100, and Figure 20 is a bottom

view of connector 100,

Referring now to Figure 21, there is shown an
15 electrical schematic diagram of one embodiment of tip
connector 100, showing one possible pin-out assignment
for each of the pins 18 and the pins of portable
electronic device connector 110. As shown in Figure
21, a resistive device network is established between
) + 20 pins 1, 2 and 5 of connector 14 comprising resistors
' R1 and R2. The values of the resistors R1 and R2 are
selected to provide a desired output voltage and
desired output current. Shown in this embodiment is
an associated parts list, configured such that the
25 output voltage is shown to be 5.21 volts +/- 2.5%,

output current .49 amps +/- 5%, whereby resistors Rl



shown in Figure 21, and Figure 23 depicts the end view of portable
el ectroni c device connector 110 in the enbodiment shown in Figure 21,
showi ng the pin-outs of pins 1-4. 15 Though the invention has been

descri bed wwdnoos/empact to a specific preferred enbodi mepdydBii6202
variations and nodifications wll becomge apparent to those skilled in the

art upon reading the present application. It is therefore the intention
that the 20 appended clains be interpreted as broadly as possible in view
of the prior art to include all such wvariations and nodifications. 19 WE

CLAIM 1. An 2r@cR?iaxg Ihe/ds esemteresishdapt edidlp tleouplie to a portable
el ectroni c deyi risi.ng: . having.a plurality of conductors
RSO 0 corBUALEY. 0% ST 2l

term nating at i nt érface, ar erm nati ng at
a second i nt eedrrectEmapt @f comrseypfert corhectpnrd atipreleeir ppiverdevi ce;

wherein the device nnector -is rated at a_. predeterm ned power rating, and
has a peri he?%#ﬁe%eﬁjn &?F&&E)&(?d SEF?%?F h%‘?i? % BRE &M A8%a  function
p p ¢ !
of the dew cepommectad deeit@ectbat iNg, méPevary, and the component
values and design parameters are configured to meet
the particular requirements of such intended portable

electronic device to be powered.

Referring to Figure 22, there is shown an end
10 view of device connector 14 of the tip connector 100
shown in Figure 21, and Figure 23 depicts the end view
of portable electronic device connector 110 in the
embodiment shown in Figure 21, showing the pin-outs of

pins 1-4.

15 Though the invention has been described with
;espect to a specific preferred embodiment, many
variations and modifications will become apparent to
those gkilled in the art upon reading the present
application. It is therefore the intention that the

20 appended claims be interpreted as broadly as possible
in view of the prior art to include all such

variations and modifications.



first interface being configured to be connectable to only a power source
connector power rated at |l-east as = high as the device connector power ‘
rating. 2. The electrical device cohnector as specified in Caim-1l wherein
t he peripheral contoured body portion is disposed about the first
interface. 3. The electrical device connector as specified in Caiml
wherein the device connector power rating 1is conmmensurate with a power
rating of a portable electronic device adapted to be coupled thereto. 4.
The el ectrical device connector as gpgecified in Caim1l wherein the device
connector conprises an electrical conponent establishing the device
connect or y@paweh tkating. 20 5. The el ectrical device connector as
specified in Caim1 wherein the electrical conponent conprises a

resistor. 6. The el g¢t Lheal devicg.conpe é peci fie in Cdaiml
wherein the device connector contoﬁreggbg §£e§%$fi%§$ﬁ$§§g§xkeyed portion
adapt ed t ¢oumtler frer @ wotrhabaepelert soni cedenimec tasmpaveeimg:at ed bel ow t he
device connector power rating. 7. The electrical device connector as
speci fi ed a body having a plurality of conductors
terminating at a first interface, a plurality of
conductors terminating at a second interface adapted

to couple to the portable electronic device;

wherein the device connector is rated at a
predetermined power rating, and has a peripheral
contoured body portion having a profile being a
function of the device connector power rating, the
first interface being configured to be connectable to
only a power source connector power rated at least as

high as the device connector power rating.

2. The electrical device connector as specified
in Claim 1 wherein the peripheral contoured body

portion is disposed about the first interface.

3. The electrical device connector as specified
in Claim 1 wherein the device connector power rating
is commensurate with a power rating of a portable

electronic device adapted to be coupled thereto.

4, The electrical device connector as specified
in Claim 1 wherein the device connector comprises an
electrical component establishing the device connector

power rating.



in daim1l wherein the keyed portion conprises a |lobe. 8. In conbination:
a first connector having a first power rating and having a plurality of
conductors termnating at a first interface; at |east one second connector

havi ng a

conductors termnating at a respective second
t he second connectors has a

portabl e

to mechanically and electrically couple to each of the

respective second power rating and having a plurality

of

interface, wherein each of
third interface adapted to couple to a

el ectroni c device; wherein the first interface is shaped so as

second connect or

second interfaces, such that only thq?p second connectors having a power
0

rating at or below the power rating
WO 2005/ 096457 PCTI US2004/ 016292 21 9. The conbi nation as

t her et o.

the first connector can be

coupl ed

specified in aim wh re'n.thfdiecond connectors second interfaces are
Ck

shaped such that they®are"h

THNPatF BIERNTHh ahePss dconnector. 5

10. The cbwbChaimon wisespeci thedldctGiddd GompWiRidl ediie-ffddsst connect or
first intgrface i s shaped

resistor,

6. The electrical device connector as specified
in Claim 1 wherein the device connector contoured body
‘portion has a keyed portion adapted to interfere with
a power source connector power rated below the device

connector power rating.

7. The electrical device connector as specified

in Claim 1 wherein the keyed portion comprises a lobe.

8. In combination: a first connector having a
first power rating and having a plurality of

conductors terminating at a first interface;

at least one second connector having a
respective second power rating and having a plurality
of conductors terminating at a respective second
interface, wherein each of the second connectors has a
third interface adapted to couple to a portable

electronic device;

wherein the first interface is shaped so as
to mechanically and electrically couple to each of the
second connector second interfaces, such that only
those second connectors having a power rating at or
below the power rating of the first connector can be

coupled thereto.



such that it is backward conpatible with the plurality of second

" connectors. 11. The conbi nation as specified in laim8 J 10 wherein the
firrst interface is a socket and the second interfaces are plugs. 12. The
combi nat i on VEA2WHEWHFT ed in Claim8 wherein the first inteoimemissza plug

and the second interfaces are sockets2115

9. The combination as specified in Claim 8
wherein the second connectors second interfaces are
shaped such that they are backward compatible with the

first connector.

5 10. The combination as specified in Claim 8
wherein the first connector first interface is shaped
such that it is backward compatible with the plurality

of second connectors.

T 11. The combination as specified in Claim 8
10 wherein the first interface is a socket and the second

interfaces are plugs.

12. The combination as specified in Claim 8
wherein the first interface is a plug and the second

interfaces are socketg.

15
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