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(PDA's), to Smart Phones, to Digital Canmeras, to Portable DVD Pl ayers. Each
devi ce has specific power requirenents fromits' internal battery, or to be
powered and/or charge this battery froman external 20 power source, such as
an AC wall receptacle or a DC power source. 2 101950.00180 Universal power
converters are now available in the market, including those offered by
Mobility Electronics Inc. of Scottsdale Arizona, the Applicant of the
present invention. |Interchangeable device tips 5 are provided, these.tips
bei ng conpatible with different portable electronic devices, and are adapted
to receive power froma common pomer converter. Since the power requirenent

can vary greatly for each device, is desirable in the universal power 10
supply market to have a nethodolo of cat r hegpo requi renents
into a series ofKEZ®BP Whhb CPQW %—é m SWER the specific

power range of the el ectroniso:tnggE ‘@(DNNE@T(DR'EQet ed. 15 3 101950. 00180

FIELD OF THE INVENTION

5 The present invention is generally related to
electrical connectors, 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
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.
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SUMMARY COF THE | NVENTI ON The present invention achieves technical advantages
as an electrical connector, a set of connectors, and a connector system
wher eby device 5 connectors are backward conpati ble 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 10

coupled with a p Ce LN N VAL L %ggsaggve.
Simlarly, a 15 %@?e eV|1c§’O connect or tgetax%doag%ey%gjew coupl’'ed to power source
connect or s raikethaatketh \Midlsuidngy aimee ofifeywat tkablMokel ity oni ¢ device to be
power ed fronldramﬁnqifomer in_15 excegi%%f t he power. source. connector and

associ at ed Ed&SHRGIG Hersadd fiiefrian R GIPHEARE  connectors

are provi degd rhayang GRRAHC RS H8IIA .natﬂﬂ&rcq{a@%é@ai@ed@@fw%%si nterface,
this interface having 20 a peripheral contoured body portion having a profile
bei ng a § unetieoprrorides ddnese domtedomD ettt iry. witd mat i ng power source

a §unex . AT oS t
niorface aleg e SHANnE ot i A AN o sty et 115 S R,

profile bei ig aelwitid gowelr Hienpeeions@il govwEanReDivErter,

Since the power reqguirement can vary greatly for
each device, it is desirable in the universal power
10 supply market to have a methodology of categorizing
the power requirements intoc a series of power
gupplies. Each power supply can service the specific
power range of the electronic device which is

targeted.
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power ratin

when the power rating of the device connector neets or exceeds the

rating of t

g. Advant ageously, the peripheral contoured body portions of
t hese connectors are 4 101950.00180 configured to mate with each other only

power

he power source connector. The peripheral contoured body portions

are preferable 5 configured as a plug and socket arrangenent, each
edeterm ned power rating can only receive a plug having a

havi ng a pr
conpati bl e
for a speci
portable el
nmeeting or

LJaD

s t he power supplies can be
T

EURS O, Aol

socket

devel oped

ce 10 connectors nmate to target

ectronh% devi ces .and tq power_.source cgnnectors and cabl es

exce

nETEREDFonet Sy S iEst &

S3ortable el ectronic

devi ces. 5 30495008580 BRIER IRESCRIZT Qurfe Jds DRAWNGS, i gure 1 depicts a

set of device connéctors and power source connectors each keyed to provide

backward cearpagchieristy agil ©heopaRst o0 FYEE o vietadns d@ice he

connect O§ S,

10

15

20

25

cghggg%o%si%r% %%%%R%&%?%%ﬂﬂé?qﬂyeé%f%ﬁsﬁg%ér 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
connectors rated at 15 Watts and above. The portable
electronic device to be powered from drawing power in
excess of the power source connector and associated

cabling.

In one preferred embodiment, a set of device
connectors are provided having conductors terminating
at a device connector interface, this interface having
a peripheral contoured body portion having a profile
being a function of the device connector power rating.
A mating power source connector, which may include a
cable providing power thereto, has an interface alsc
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
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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 viewof a 0-5 Watt rated devi ce connector
adapted to receive only a power source connector 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

bel ow, Figure &.i rspective uje 0-.15 t t‘?g gﬁ i connect or
keyed to regﬁn\%égz‘lg%edfecs?o%agceé %'glot\r@neec %s&%ﬁ%d}%ﬂ 1@%/& ° %W%%ove; 20

Fi gure 6 i s ratheks pactihee ddwemdfcaniedtoMaidet ¢ adedepoyeds Solece connect or
keyed to be received in device connectors rated at 25 Watts and bel ow,
Figure 7 isPRYiser FFddtid €& itdie dOWeD- SRR (CONNRTPHevi €88 connect or keyed

to receive ophy pwen 6ol DLER, SRS, GOMACtOFSEa ARt at 25 Vatts and

above; Figure 8°is a perspective view of a 0-35 Watt rated power source

connect of kepadiomrss recel wEdig mndedadetc amnenagrenat edaelt 35 Watts and
bel ow; 5 Fi qur e % IS arperspectd' ve vi.ewci)f a 0-35 Watt
ocket having a 'predetermiiied power Yatinlg can only

receive a plug having a compatible power rating.

Advantageously, the power supplies can be
developed for a specific power range, wherein device
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,
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rat ed device connector keyed to receive power source connectors rated at 35
Watts and above; Figure 10 is a perspective cutaway view of the 0- 5 Watt

rat ed devi ce connector securingly receiving the 10 35 Watt rated power source
connector, illustrating a |ower power rated device connector engaging a

hi gher power rated source connector; Figure 11 is a perspective cutaway Vi ew
of the 0- 25 Watt rated device connector securingly receiving 15 the 35 Watt

rated power e il ust ratn power rated device
connect or eﬁé§§¢ﬁgIgﬁﬁﬁgﬁggfIﬁ%té$ﬁrg&g% g%ﬁﬁ%tﬁ@%%nector; Figure 12 is a
perspective cutaway view of the 0- 15 wgh% ateed devi ce connect or
theoretical |y beFA§USE rlelEPFEFSidt RST d?“kﬂ? U ot r 28%ur ce
connector, BBM@Q lspuRele ROSSIIR MR D i ed HEHRSEIEE Wickhgrgover source
connector key portion 41 wth the device connector key portion 23; and 7
101950. 00186oRpgtiibildtys of dies pomtary sncavBPIVIRSE Qs theth OotR28 Watt rat ed
devi ce cpnnect or theo%gtkpalLy receiving a 5 Watt rated power connector,

whi ch is” no eV&S§SF8Fee&ungB the interference of the power source 5
connector key portion 41 with the device connector key

Figure 2 1is 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 connector 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 connectorsg rated at 25 Watts and below;

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

rated device connector keyed to receive only power
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portion 25. Figure 14 is a perspective view of one enbodi nrent of a device
connector fully assenbled in a housing; 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 qof .Fi ;. 20 Fiqure 20 is a bottom view
of the conn&CHSF of " A rogslf;a%ﬁdgt?rtgl% ‘%aﬁitasn aerf%g%?ci’%% schematic of one
enbodi nent of the connector shown in Figure 14 8 101950. 00180 illustrating
the p-out of therdeniree scdrnec gy rsheanidre thieswast abl ®- B4 egatoni ¢ devi ce
connector 110, along wth design paraneters for qne enbodi ment of the

present i nv&RLESHPORER FHE R GRINGTtHY KAYER J1° thfe THRFEBIR 0¥t he

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-

5 Watt rated device connector securingly receiving the
10 35 Watt rated power source connector, illustrating a
lower power rated device connector engaging a higher

power rated source connector;

Figure 11 ig a perspective cutaway view of the 0-

25 Watt rated device connector securingly receiving
15 the 35 Watt rated power source 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-
15 Watt rated device connector theoretically being
20 received within the 5 Watt rated power scurce
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
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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 9
101950. 00180 DETAI LED DESCRI PTI ON OF THE PREFERRED EMBCODI MENT Referring now
to Figure 1, there is generally shown at Keyed connector system 10
conprising a set of 5 device connectors generally shown at 12 and a set of
power source connectors generally shown at 30. By way of exanple, but

W thout limtatige thi,s ;pref err di Leat RE deVi €6 1gonnectors are
shown to have a 9gghn8c grl%n%eifgggegggggbﬁggglgg;a receptacle, and 10 the
power source-genwWactotratarie degrfcieguoatieasopl wieore®iazdunse, one skilled in

the art will appreciate that the device connector interfaces could conprise

of plugs, &REEEHeNHofer ¥8&tcdatEinEOMETs COSHEE " Compri of eptacles if

desired. 15,4359R9WNaR Ecd¥he Intlh@es@ihncf Jfe\Hee ppnashrde 12 is seen to
conprise of "separate and distinct device connectors 14 each having a

peri pher@al coonegtpadkeydpopsritinod 11 &islc ShgasSiiFe ROMEIHR At

portion 25.

Figure 14 is a perspective view of one embodiment

of a device connector fully assembled in a housing;

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
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ends of a plurality of electrical conductors, shown as 20 nmale 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. Simlarly, the set of power
source connectors 30 conprise individual power source connectors 32 each 10
101950. 0018 i Al x i n assing a
respective ?é?%\éﬁgtgﬁtﬁéﬁg#ﬁg g%uut?a I?&;{&gﬁ&&%&?ﬁ%ﬁ?@%ﬁﬁdh{t%ﬁ? shown as
femal e pi nsthe plortadbler efleratacbreinbatbiwiere ,cdriresatnelr vi tal abomgr source 5
connectors 32 are shown as connectars 40, 42, 44, and _46,. and having
respective Baﬁgr%ﬁéeﬁWg§aﬁﬁW?ﬁ?ﬁﬁu & onp ARRHIEENY 95 W%ts, and 0-35
Watts. As vipsdalhyt i9eRigdtiesh;in Figure 1, the 0-5 Watt rated power source
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 receplacle 2Flgyreddp: é® 2o rasvbiviey R gdie phidr v vk otlred body

profile 34 qof "l o%oshggﬁéqgiQQQgger;gpqﬂgfmer source connector 42

I
however, hasogggogy pro

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

connector.

10
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15 adapted to be received in both of receptacle connectors 20 and

the power c
rating, and
Li kewi se, p
body profil
22 and 24.
connectors

24, are ada

onnector 42 is at |east as great as the device connect

22 since
or power

t hus, can safely be mated with device connectors 20 and 22. 20

ower source connector 44 is rated at 25 Watts, and thu
e 34 adapted to be coupled to and received within rece
Si nce power source connector 44 is rated at 25 Watts,

A D O e e R Dol 0 1o

s, has a
ptacl e 20,

t he device
0, 22 and
power

source conndMBPDAMENT 101950. 00180 The hi ghest power rated power source

connect or

depicted in this enbodi nent is power source connector

46, which

has a body profi Refcomtic 8% ddapiietii® be there irddonerdhlBach of the

devi ce conn
rated at 3

R T RN e e e A A S M

ectors are
g of the

power sofir celetdeecicamedtiord iddnawilery i stgowro &t gl eardd 4 heee ©5 shown t hat

t he device
along the r

10

15

20

25

connector peripheral contoured ffgyéﬁéaégntions 16 a&gy

Eﬁﬂ@xéﬁﬁy ce connectors genera at 30. By

of example, but without limitation to this preferred
embodiment, the device connectors are shown to have a
connector interface configured as a receptacle, and
the power source 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 connectors could comprise

of receptacles if desired.

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
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

portable electronic devices.
Similarly, the set of power source connectors 30
comprise individual power source connectors 32 each

10
101950.00180
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thereof, with 5 Watt rated device connector 20 having the |argest keyed
openi ng defined by key portion 41 configured as a | obe along the right side
thereof such that it can receive all the power source connecters 15 40, 42,
44 and 46, as will be shown in nore 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 | ower than key 20 portion 21 of device

connector 2Q. _This _k t ' Qﬁghgg%p f{gured to receive
correspondi%ﬁﬁlggiap rfﬁgﬁmﬁg ofggg%ﬁéctor ,q%%%bﬁggt?%n 45 of connector
44, and key epotdnpazsdhcofa amwpectove) G etiinat ngnanddaptptutaliegei ve t he

key portion 41 qof 25 connectoy 40 sinc ower source connector 43 is rated
| ower than Ofe Sd&AETE r?é’é’((%'l'c’:?f.s'lf 5t° O“?ﬁ%leftp%% DR f ufher

appr eci at ed 5t hate faR-RAdiddHRBIme rRET aherBla Sontkur qsb oY= k&¥cpor tion of
device connector 26 is shown at 29 for the 35 Watt rated device connector
26. Li kefvi secnaesecorsd 3%eryshetwwib aspmaurast aerlyt keydpor44 on2dd of profile

34 is provided f the 35 WAttt r.ated power .squrce. connec . The 35 Watt
devi ce conné VOFE%EQ5¥§ﬁ%mﬁﬁsgﬁﬁﬁ%§§ WS SRS CENE%S a8
0-15 Watts, 0-25 Watts, and 0-35 Watts. As visually

depicted in Figure 1, the 0-5 Watt rated power source
connector 40 comprises 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 Watt rated power
source connector 42, however, has a body profile 34

15 adapted to be received in both of receptacle
connectors 20 and 22 since the power connector 42 is
at least as great as the device connector power
rating, and thus, can safely 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 sgource connector 44 is rated at 25
Watts, the device connectors 14 rated at 25 Watts and

25 below, namely, connectors 20, 22 and 24, are adapted
to receive and be safely electrically coupled to power

source connector 44.

11
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connector 4
the 35 Watt
source conn
vi ew of the
peri pher al

an alignnent tab 50 providing the keying so as to only be connectable to

devi ce conn
further see

6 have these additional keyed portions 29 and 49 to ensure that
devi ce connector 26 10 can only mate to the 35 Watt rated power
ector 46. Referring nowto Figure 2, there is shown a perspective

5 Watt rated device connector 40 configured as a plug. The

contoured 15 body portion 34 includes the body key portion 41 and

ector wfl BAHHIAY I QA Y ra?@é&r%&ﬁgr FOUBEe SOYRREcEgRNect or 40 is

n to include a cable portion

6 including a plurality of 20

connect or s, degchrteghniet ttidri £ cugbadintentants teeoweénasdwyce atononectdrt he femal e
i 36 .adapted t ecei ve, power_from.a, power, squrce, such as a
_ é‘r%ts’erwq’(J‘r?% ovth)=° %W%ﬁb% e%Plb'f%ﬁnéc?? oh %Qt,:egsfiS\ABeas a tab,
ext endi ng | alefcaliaA agItQsin AhdPReF R PRs+ied @dnhdecspangotop2body 58 is

interface p
power conv

adapted to

be releasingly secured within one of the device connectors,

such

as devi c® cé@fneardbrre@s gL L£hese (Aosice P edrPEs pdhEi Kigteddy sl ot 31

flexibly re
proj ection

10

15

20

25

681 s i o UML) COBLESPONDi N0 BE DERL OnE Tpoflesi M T ar

ext en om t’he opposing surface o
rating of the power source connector 46.

Still referring to Figure 1, there is shown that
the device connector peripheral contoured body
portions 16 are all keyed along the right side
thereof, with 5 Watt rated device connector 20 having
the largest keyed 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.

Loocking at 0-15 Watt rated device connector 22,
for instance, it can be appreciated that the key
portion 23 of the body preofile 16 is lower than key
portion 21 of device connector 20. This key portion
23 ig mechanically configured to receive corresponding
key portion 42 of connector 43, 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.

12
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body 58 (not shown) which is releasingly securable 5 within the opposing
slot 31 shown in Figure 3. The peripheral contoured body portion 16 of
devi ce connector 20 has a slot 51 adapted to securingly receive the
corresponding tab 50 of the power source connector received therein, and
al so a 10 keyed portion 53 adapted to receive all of the power source
connectors having a power rating greater than the 5 Watt power rating of

devi ce connect or 30 . Rehel rhiG il RIS theddaiiead Saushouss s oRgy specti ve

vi ew of the power source connector 15 having a power rating of 0-15 Watts,
havi ggda kemdugﬁmﬁalomoﬁﬁ:cmmbcﬁbmtmfkgurg&tttmrb@ﬁ edevieel in only 5 Watt
rate evi ce connector_ 20 an tt 22.,. Figure 5 shows a
perspectlvecﬂqQﬁQHoﬁl%§ devi &ﬁ%gijﬁﬁjﬁinﬂgj$?ﬁf 2 &bRtour ed peri pheral

body porti oRelf deNTdHHE @syed mqgéwm 66 ansb&fa Ref eprénglnow to Figure
6, there is showm a perspective view of the 0-25 Watt power source

connect of 44ontereigd taspaypmalidvtd R PIIRL253bot$i on 34 has a keyed

tion 72 and 74, T
portion 72 3uibed Mok RUWET3 5 SRS & AU PRlr (R0 A0L YobiinbEESEVEd TN

46. The 35 Watt device connector 26 and power source

connector 46 have these additional keyed portions 29

and 49 to ensure that the 35 Watt device connector 26
10 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 device connector
40 configured as a plug. The peripheral contoured

15 body portion 34 includes the body key portion 41 and
an alignment tab 50 providing the keying so as to only
be connectable to device connector 20, as previously
described. Power source connector 40 i1s further seen
to include a cable portion 56 including a plurality of

20 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

25 portion of the connector body 58 is adapted to be
releasingly secured within one of the device

connectors, such asg device connector 20, whereby a

13
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connectors
view of th

20, 22 and 24. Referring to Figure 7, there is shown a peripheral

e 0-25 Watt rated device connector 24, whereby the per

i pher al

contoured body 5 portion 16 has a keyed portion 76 and 78. The 0-25 Watt

rated devi
connect ors

Ref erri ng
Watt rated

showmn a p
peri pher al
Watt rated
Watt power
35 Watts o
42, 44 and
32 can onl

10

15

20

25

ce connector 24 is adapted to couple to only the power

source

having a rating of at |east 25 Watts, nanely, the 0-25 Watt rated
power source connector 44 and the 0-35 Watt power source 10 connector 46.

now to Figure 8, there.s.s : i iew of the 0-35
_ 08§595€°ng{8ﬁﬁeg}t°51?’ f&,Otm%éLr re}(gy\@(tl%elyggl pﬁg‘%éa%le%%%t oured body
portion 34upaaralkeyed rpeipicndind? pard &4 idkb HRef erx isignilaFigure 9, there is

erspective view of the 0-35 Watt device connector 26,

PESHESHLER B8y SHoPHtEmats THal Fha KRRPSIG | DI B8-andt

wher eby t he
88. This 35

bggxgir &8 (%%'E”%%B%f@vﬂi%k@Q%Otf%fiéHHj)hgfl%?%é’@xﬂ&i&i@n the 0-35 20

ce connector

6, as connector 46 1s rated to provide at |east

fvipbder thadvapoaejegusilypt &dclshsfwit Hdl goMEITSolr ce  connectors 40,
46 are backward conpatible such that the power source connectors

y be Re %%%ii\ﬁ%%rvglt R RN G5 Sort4 dayE ng a powver

device connector 20 has a slot 51 adapted to
securingly receive the corresponding tab 50 of the
power source connector received therein, and also a
keyed portion 53 adapted to receive all of the power
source connectors having 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
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
connector 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 body
portion 34 has a keyed portion 72 and 74. This power
source connector can only be received in device

14
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rating no greater than a connecting power source 15 101950. 00180 connector.
Advant ageously, a target portable electronic device having a power rating,
for exanple, of 25 Watts can only be connectable to a power source
connector rated at |east as high as 25 Watts so as to 5 not draw nore power
than the rating of the power source connector 32. Referring now to Figure
10, there is shown one exanple of the 0-5 Watt rated devi ce connector 20

recei ving oMEr t sgurce connector 46. 10 The respective keying
of device 2%%%%%$%érgoﬁghd5%o§gg Qgéurce connector 46 are shown to not

provide an interference fit, and thus allow the secure reception of plug 46
into receptacl e ROfeRefiegrtagFiguEegl; ethéret her ehownskown an exanple 15 of

the 0-25 Watt rated device conpectqr_24 receiving the, 35 Watt rated power
sour ce conﬂ%%?%ghﬁﬁ? A@h?ﬂzogtﬁgergéﬁécWPg E@%?BOFFVEE§ of plug 44 and
receptacl e -gdn&Or 5Pt 2P OhEeeBy tRLepteipReealli bondbBdrklupadhl ow the secure
connection to each other. 20 Referring nowto Figure 12, there is shown an

i | lustrati ewrotionel 6-hasvatkeyadenonsipte7€onndcér FhepRySiccal |y
'nterfer'nqwgﬁéhrgtédvﬁégiégtsgnﬂggﬁgr 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

10 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,

15 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
keved portion 86 and 88. This 35 Watt rated device
connector 26 is adapted only receive within the 0-35

20 Watt power source connector 46, as connector 46 is

rated to provide at least 35 Watts of power.

Advantageously, each of the power source
connectors 40, 42, 44 and 46 are backward compatible
such that the power source connectors 32 can only be

25 received within device connectors 14 having a power
rating no greater than a connecting power source

15
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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 16 101950.00180
interference, these two connectors can not mate, which advantageously
ensures that a higher power rated device connector 14 can never be connected
to a | ower power rated power source connector 32. 5 Referring to Figure 13,

there is sgggﬂnggéoﬁanohgggnk%égég%gkggg @?ﬁ&ggyék%%ﬁgg%§ Watt rated device

connect or wou ave an in Wi h rated power
connector 4€leSpecniccdelryce kayipgr ki ppwél ebhtpiomer fxouresangasect or 40 can
not be 10 recejived within the_25 Watt ratedb&;rice connector 24 because
devi ce conrigtt oF WahtBoFerofin2E PRt EPFBFESADREL 7% Re PRXFHAIYTHE 41 of power

source conneshREc-tlr rate@hg¥nicReterki RYSAOWs! o cFigWe b ddafe i s shown at
100 15 a tip connector including the 0-1§ watt device connector 22 (see

Figure 5) packadravwi mosehpawengthen, thendasipgr vdbltdieelpsstaroni ¢ devi ce
connector 110. The | ur Iitg of pins 18 are shown protruding froma socket

sQurce c?ﬁnec oF 27 .
104 enconpassed by e contouréd peri pheral

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 £it, 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 respective 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
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

16
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20 body portion 16 including keyed portions 66 and 68. Referring now to
Figure 15, there is shown a perspective 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 w ||
vary from device to device, depending on the interface 17 101950. 00180
requi rement of such portable electronic device to be powered, and the power

rating of L4l PeLONDECt Ohoad0uoFLOHRELLBS0MA ABceR o Ctidlo | P

connector 1 prcting t e profi the socket 104, which as
previ ously aﬁmamtégmbusSyadapﬁedstohaECelheghhe ppwwerrgwurte connect or

havi ng, hi s enbodi nent, a r t d.ab Fi 17
shows a S|di'%%%%af?%%%?t9Fe%ﬁ ap.gev%a'@%nﬁggpgp ngnggg%g shgagr:n

end vi ew of ,GaORess 084 198wu-evbigethecaaanest0r2110. Fl gure 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 schenmatic diagram of one
enmbodi mént  of tl%ﬁf%bﬁhﬁﬁtBQ Fdgurehddi n§hene passhEME piek- out assi gnment

another illustrating whereby the 0-25 Watt rated
device connector 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
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 connector 110. The
plurality of pins 18 are shown protruding from a
socket 104 encompasgsed by the contoured peripheral

20 body portion 16 including keyed portions 66 and 68.

Referring now to Figure 15, there is shown a
perspective 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

17
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for each of the pins 1
110. As shown in Figur
between 20 pins 1, 2 a
The val ues of the resi
out put voltage and de
associ ated parts |ist,

be 5.21 vol 0
101950. 0018%3%%%*‘%5%%'%

8 and the pins of portable electronic device connector

e 21, aresistive device network is established

nd 5 of connector 14 conprising resistors Rl and R2.
stors Rl and R2 are selected to provide a desired
sired output current. Shown in this enbodinment is an
configured such that the 25 output voltage is shown to

4 9 b j st R 18
S bbEP bRl PR Rond AR B S nector 100

i s confi gurgdwased, 8andt thpopewetairadingontfiecher tiff cemmessoxf or connectors

adapted to £omer diff
pi n-out of t®%fnector 1
paranmeters are configu
intended portablg;qgle
there is shown an end

100 shovn i fuFtlgaredep
el ectroni c device conn

show ng thea%i%¥%ﬁ%%u%

power sourc

power ratin

Figure
10 connectecr 1
connector 1

a top view

erent portable electronic devices, the particular 5
10 may vary, and the conponent val ues and design
red to neet the particular requirenments of such

ci goBhewdenhCcenhovhewPeweres cBeiridtidig ftop Figure 22,
10 view of device connector 14 of the tip connector
icbhdgFrher pregidepiét $heheosketvilédf . ohisdr tabl e

PGt 85310008, 1 0E 80BRALTRA" RNRYA il Qure 21,
e connector having, in this embodiment, a

g of 15 watts and above.

17 shows a side elevational view of tip
00. Figure 18 shows an end view of
00 viewing the connector 110. Figure 19 is

of connector 100, and Figure 20 is a bottom

view of connector 100.

Referr
15 electrical
connector 1

for each of

ing now to Figure 21, there is shown an
gchematic diagram of one embodiment of tip
00, showing one possible pin-out assignment

the pins 18 and the pins of portable

electronic device connector 110. As shown in Figure

21, a resgis

tive device network is established between

20 pins 1, 2 and 5 of connector 14 comprising resistors

R1 and R2.

selected to

The values of the resistors R1 and R2Z are

provide a desired output voltage and

desired output current. Shown in this embodiment is

an associat

25 output volt

ed parts list, configured such that the

age is shown to be 5.21 volts +/- 2.5%,

output current 0.49 amps +/- 5%, whereby resistors Rl

101950.00180
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pins 1-4. 15 Though the invention has been described with respect to a
specific preferred enbodi nent, nmany variations and nodifications wll becone
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 variations
and nodifications. 19 101950. 00180 WE CLAIM 1. An electrical device

t dapt t e t | [ i;ce, i sing:
body havi g R grare (5% o/ E6ntakE of e SoF iy naPERy BA%e tiET o Tnter i ace. a

plurality cddonmeomebet Do iersbnaigngedt aa sesondtinpewkaceaaddpted to couple
to the portable el ectronic device; wherein the device %ggnector is rated at a

pr edet er mi rRABRFERTL r at PhgSOBRBe hakoh BERNBREPEP 282B5RCoGFe®WETy porti on

having a pr ff}&}«)&?& Brabyacti 08 Phnt hegdeyie8  CORBephOt iR rating, the
first intertace bein con?lgured to be connectable to "only a power source
connect 6r poireroutell adtnheastrasllhingy usryheaddvibe compesedt power rating.

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
respect to a specific preferred embodiment, many
variations and modifications will become apparent to
those skilled 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.

19
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15 2. The electrical device connector as specified in Claim1l wherein the
peri pheral contoured body portion is disposed about the first interface. 3.
The el ectrical device connector as specified in Caim1l wherein the device
connector power rating 20 is commensurate with a power rating of a portable
el ectroni c device adapted to be coupled thereto. 4. The electrical device
connector as specified in Caim1l wherein the device connector conprises an

el ectrical @%gqg¢§gﬁ%gstablishing t he devi ce connector 25 power rating. 20
101950. 0018 : Tectrical device connector as specified in Caim1l
wherein the elecaricaéggo onent conpri,ses a resistor, 6. The electrical

devi ce connector tas spBcPLEEFTI8 ! VAT FIMETN RPRISA ¢&° connect or

contoured bgdyppar tbos Bastarkeyed Rerdman: adanied tugiaifeije with a power
source connector power rated bel ow the device connector power rating. 7. The
el ectrical device connector as specified 10 in Caim1 wherein the keyed
portion conprised Bopgh&aving g edmFeddtivort £aidutt@hnector having a

first paper, Labing:-3Ag 12vang:3oR! Yrdlddph, a plurality of
conductorg 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
10 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 ag the device connector power rating.

15 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
20 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

25 power rating.

20
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conductors termnating at a first interface; at |east one second connector
havi ng a 15 respective second power rating and having a plurality of
conductors termnating at a respective second interface, wherein each of the
second connectors has a third interface adapted to couple to a portable

el ectronic device; 20 wherein the first interface is shaped so as to

mechani cally and electrically couple to each of the second connector second

i nterfaces, such5thatTBglglg?9?Eg ﬁpggqi%%nQggﬁﬂgfig}a%kggﬁ%gggﬁgé rating at

or below the power ratrng o irst connector can coupl ed thereto.
21 101950. 5018Da9m Theheostiinnathieorlastspeeilfl icethpone@taiconirivdes ei n t he
second connectors second interfaces are shaped such that they are backward
conpati bl e % FR%LAECTFirst connector. 5 10. The combination as specified in
Claim8 wherein the first connector first interface is shaped such that it

is backward conpgtibl enwi Ehetheiphlr deivite @bnseeend eanngiddisiedl. The
conbi nation as specified in Caim8 10 wherein the first interface is a
socket &nd iReCiaé®nd wherein the device connector contoured body
portion has a keyed portion adapted to interfere with
a power gsource connector power rated below the device

connector power rating.

7. The electrical device connector as specified

10 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 cne second connector having a
15 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;

20 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

25 coupled thereto.

21
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I nterfaces are plugs.

the first

101950. 00180

10

15

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.

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.

11. The combination as specified in Claim 8
wherein the first interface i3 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 sockets.

22
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_ . 12. The conbination as specified in Gaim8 wherein
interface is a plug and the second interfaces are sockets.

15 22



