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

el ectrical connectors suitable for use with portable electronic devices
havi ng varyi ng power requirenments, including |aptop conputers, PDA's

nobi | e pho 0 players, digital caneras, and D pl ayers.
BACKGROUND 0%? ENTI ON I n the consuner el ect ron@gﬂﬁn@%@g?yt here are

categories of portable electronic devices ranging from15 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 froman external 20 power source,. such as an AC wal |
receptacle or a DC power source. *@G00002* WD 2005/ 096457 PCT/ US2004/ 016292
2 Uni versal power converters are now available in

KEYED UNIVERSAL POWER TIP AND POWER

SOURCE CONNECTORS

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 cCellular 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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the' market, including those offered by Mobility Electronics Inc. of
Scottsdal e Arizona, the Applicant of the present invention.

" I nterchangeabl e device tips 5 are provided, these tips being conpatible
with different portable electronic devices, and are adapted to receive
power from a common power converter. Since the power requirenent can vary

greatly for__each device, it i.s desirable in the unj I r 10 supply
mar ket to WM(’S@%?B hodol ogy of categorizing the po%\%ﬁ?ﬁs?@a/&ﬁ?g\éenents into a

series of power supplies. Each power supply can service the specific
power range of the electronic device which is targeted. 15 WO 2005/ 096457
PCT/ US2004/ 016292 3 SUMVARY OF THE | NVENTI ON The present invention

achi eves techni cajhivag¥yantRges esnairtekecird aolv seailettler ina set of
connectors, and a connectqQr system whereb Vi connectors are backward
conpati bl e vk %%QF'SHEF:E&QI %oﬁ??e"‘& BFEe%/“tfgﬁ’yt ﬁﬁ?ﬁw devi ce connectors
can only be pradHoadchOr PRBEEcSHEIRE e CRANREAQT thatgshlatant above the

power rating of the power ,source conr}egtor. For..instance, .,a 35 Watt rated
devi ce Conne?:% d:rhecgﬁeﬁ?ﬂl%/ Wentlon. nterchangeable deviceé tips

5 are provided, these tips being compatible with
different portable electronic devices, and are adapted

to receive power from a common power converter.

Since the power requirement 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 into a series of power
supplies. Each power supply can service the specific
power range of the electronic device which is

targeted.

15



10 toupled with a power source connector rated at 35 Watts and above.
Simlarly, a 15 Watt device connector can only be coupled to power source
" connectors rated at 15 Watts and above. The portable el ectronic device to
be powered from drawi ng power in 15 excess of the power source connector
and associated cabling. In one preferred enbodi nent, a set of device

connectors_are proyjded having conductors term nati ice
connect or i‘@t%@?’&‘éﬁ this interface jhaving 20 a peri pTél?Sg?@?:lg%goured body

portion having a profile being a function of the device connector power
rating. A mating power source connector, which may include a cable
provi di ng power thereto, has an interface also having a peripheral

cont our ed bogyMHEARY @F hews ngNEERTIIONOf i | e being a function of the power
source connector power rating. Advantageously, the peripheral contoured

body portions of Thheggedditneatetitsion ach¥2AQ0%e0Rhkkyl PCT/ US2004/ 016292 4
configured to mate with each other nlg when the power. rating of the
devi ce conne?:qv(?rntﬁﬁﬁfsa%ranefég‘é%%lﬁaﬁec %?/%er'a?l %@t S the power source
connect or. Tdshnepebipheirml aCcesohmatted bpshenpohkirebg davdcpr ef erabl e 5
configured ag a blug.and sockel, ATLARIEIBIY +i8A%Bover 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 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
15 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

20 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 also
having a peripheral contoured body portion having a

25 profile being a function of the power source connector
power rating. Advantageously, the peripheral

contoured body portions of these connectors are



socket having a predeterm ned power rating can only receive a plug having
a conpati ble power rating. Advantageously, the power supplies can be
- devel oped for a specific power range, wherein device 10 connectors mate to
target portable electronic devices and to power source connectors and
cables nmeeting or exceeding the power rating of these target portable
el ectroni c_devi e WO 2005/ 096457 PCT/ US2004/ 016292, .o BRI B PESCRI PTI ON
OF THE DRA\WN@goﬁaure | depicts a set of device connectors an power
source connectors each keyed to provide backward conpatibility of the
power source connectors with the 5 device connectors; Figure 2 is a
perspective view of a 0-5 Watt rated power source connector keyed such
that only desifigueednestite watledazh Stiat tmlgndhdielt poRer adapted to
el ectrically and h¥s' calji .connect 10 thertetO' Figure 3 is a perspective
view of a 0-B%dt% © rg}t‘% %éﬁ?c‘émif’(‘fﬁﬁ%t'&?e £d8Pt eSS EBBi ve only a power
source connegdvir ratenfg adf Th¥dpdvernBduadonnebgot € 4HeS a perspective view
of a 0-15 watt , 15 rft ed power, source t(__:onnector kefled t_Lo be received in

. peripheral contoured body portions are preferable

5 configured as a plug 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
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.



devi ce 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

devi ce connectors rated at 25 Watts and below, Figure 7 is a perspective
view of a 0-25 Watt rated device connector keyed t ly power WO
2005/ 09645 B8 I004/ 016292 6 source connectors ?Pa({ﬁ%? g8\ Gt s and
above; Figure 8 is a perspective view of a 0-35 Watt rated power source
connector keyed to be received in device connectors rated at 35 Watts and
below, 5 Figure 9 is a perspective view of a 0-35 Watt rated device

connect or keyRIEFODESCHIET DONCOFS THE: ®RAWING@St ors rated at 35 Watts and
above; Figure 10 is a perspective cutaway view of the 0- 5 Watt rated

devi ce connector F&Qﬁﬁéimgﬂeplewesi \eielagof hevi@e3boMbidr orat &6d power sour ce
connector, illustrating rated device. c eq%%{ engagi ng a
BeFSpRe i

hi gher  poweRo%SAt éﬁug‘ﬁﬁurc(?émﬁﬁﬁ?ﬁtteé‘ ]ﬁ‘?ﬁﬂ &O1RTGde ve cutaway
view of the &bmpd2i¥dlity aifedhdgpowes 8 OMARS (CORNEEEdHd RALY tieeei vi ng

5 device connectors;

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

gource 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 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 power




15 the 35 Watt rated power source connector, illustrating a |ower power
connector engagi ng a higher power rated source connector;
a perspective cutaway view of the 0- 15 Watt rated device

eoretically being 20 received within the 5 Watt rated power

ector, which is not possible due to the interference of the

rated devi ce
Fgure 12 is
connector th
source conn

power sourqﬁ%ﬁﬁgg@ggor key portion 41 with the deViﬁﬁwﬁﬂﬂﬂﬁgﬁ
n

portion 23;
per spective
t heoreti cal
possi bl e due

vi ew of one
Figure 15 is
Figure 16 is

005/ 096457 PCT/ 52004/ 016292 7 Figure

Hr key
I's a

cutaway view of the 0-25 Watt rated device connector

y receiving a 5 Watt rated power connector, which is not

to the interference of the power source connector key portion
41 with the dewiae conneecdsy rseyd gorREI Battd.ank gbowe;14 is a perspective
enbodi nent of a device connector fully assenbled in a housing;

an g QET SEC Ve baN 06 $E, GH0,conIeGERE of Figure 14

an ena view O

evi ce connector "and of connector 100;

Figure 17 israted dowekesauriaengbnyechgrokeyerk tac brneetsivedf ifi gure 14;

10

15

20

device connectors rated at 35 Watts and below;

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
35 Watt 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
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 perspectivelcutaway view of the 0-
15 Watt rated device connector theoretically being
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



15°Figure 18 is an end view of the connector of Figure 14 illustrating the
portable el ectronic device connector; Figure 19 is a top view of the
connector of Figure 14; 20 Figure 20 is a bottomview of the connector of
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

illTustrati %e%?s@g&@out of the device connector 14 a%Tn}S%€/ag{95 abl e

el ectronic onnector 110, along w th design paraneters for one
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 WOr2QQbd 0054%7 aPeddga2084é CAfi29dy didiEbAl kR DESCRI PTI ON OF
THE PREFERRED _ENBCODI VENT, , .
0-25 Watt rated device connector theoretically

receiving a 5 Watt rated power connector, which is not

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;

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



Referri ng now to Figure 1, there is generally shown at Keyed connect or
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 without limtation to this preferred enbodinent, the device
connectors are shown to have a connector interface configured as a
receptacl e he power source connectors are c i s plugs. of
cour se, ong@%#%a‘;i nthe art will g@ppreciate that %’%ﬁ(g&@{dﬁ% connect or
interfaces could conprise of plugs, and the power source connectors could
conprise 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
connect ors 141 Rasdialtaug nghed ppeut phieridle dewite @wosdediosty lgoarnd on 16
enconpassi ng the termnatjn ends. of, | ity I ri cal conductors,
shown as 20 Rt PPiA ifiﬁg%ﬁf’nfﬁ)de ilfc?eg%n eaé&géi %:gé’c%r}%gl tors are shown
at 20, 22, 24iswmdedbgnhparargteespbet ione epowdmengtofigheof 0-5 Watts, 0-15
Watts, 0-25 Watts, .and O-35 Watts. Each device connector also has a
target devi cBreHHHedf8F %t ited to mate with target 25 portable el ectronic
devices. Simlarly, the set of power source connectors 30 conprise

i ndi vi duaf power Bemree2Zdrment end B2wegfhthe pin-out of the

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.

10



WO' 2005/ 096457 PCT/ US2004/ 016292 10 having a peri pheral contoured body

portion 34 enconpassing a respective termnating end of plurality of

el ectrical conductors, shown as fenale pins 36. In a preferred enbodi nent,

t he individual power source 5 connectors 32 are shown as connectors 40, 42,

44, and 46, and having respective power ratings of 0-5 Watts, 0-15 Watts,

0-25 Watts, and 0-35 Watts. As visually depicted igwﬁ%g 00120 the 0-5 Watt
a e??o

rat ed pomeW°§SHP%5“ connector 40 copprises a plug a é received 10

inonly 0-5 Watt rated devi ce connector 20, wherein the peripheral
contoured body profile 16 of receptacle 20 is adapted to receive the
peri pheral contoured body profile 34 of plug 40. The 0-15 Watt rated power

source connegiPATARD DRMRMErpTIER OFbOWRE [VEFERRES 15 adapted to be

recei ved i”éﬁﬁﬁ@D?@EPﬁceptaC|e connectors 20 and 22 since the power
connector 4Z°1s at | eéast as great as the device connector power rating,

and thus, can sapely, b, Bssdtwigugevi,cecheegnﬂgcgsz&fe%azﬁyand 22. 20

Li kewi se, power source connector 44 is rated at 25 Watts, and thus, has a
body profi | el@¥nagdtpfesed gonprctegupyeeen dOasampeitinged #2% Min receptacl e

20, 22 and g4 8 DG RNRE SOMGE10NNRG! QE 4 4 Aked & 25
power source connectors generally shown at 30. By way
of example, but without limitation to this preferred
embodiment, the device connectors are shown to have a
connector interface configured as a receptacle, and

10 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.

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



Watts, the device connectors 14 rated at 25 Watts and 25 bel ow, nanely,
connectors 20, 22 and 24, are adapted to receive and be safely

- electrically coupled to power source connector 44. WD 2005/ 096457

PCT/ US2004/ 016292 The hi ghest power rated power source connector depicted
in this enbodi ment is power source connector 46, which has a body profile
contour 34 adapted to be received within each of tqﬁnﬂ%&kﬁg6 gnnectors 20,
22, 5 24 aN® B8 %ach of these deyj ce connectors are ra g4%®4t 35 watts
or below, which is at or below the power rating of the power source
connector 46. Still referring to Figure 1, there is shown that the device
connector peripheral contoured body 10 portions 16 are all keyed al ong the
ri ght side Madvwango#, pantitphebal\ddntioated el perepsneat or 20 having the

| ar gest keyed opening defined hy key portion 41 caonfigured as a | obe al ong
the right si%}acog'ﬁg?%%?g SUEREPEFALS] E{egwa\téﬁ‘gi%%daﬂfl PlREabdwer source
connecters I 4£Qectd?icald candudforsassibwnl e felgve) gidsnege defail shortly.

Looki ng at 0-15 tt rated.device connectaqr. 22, for instance, it can be
appr eci at ed t Fat ?ﬁléec{(éaf/"%c’gbrp?rftdntg% Jolfcﬁtvﬁguﬁiz)cgf"'ﬁroPPPﬁc‘iG is |ower than
key 20 pdrticomngétafs device simwreabocordctdhssakena2pontj Gthad

46, and having respective powér ratings of 0-5 Watts,
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 source 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.



237i's mechani cal ly 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 25

connector 40 since power source connector 43 is rated |ower than the
devi ce connector 22. WD 2005/ 096457 PCT/ US2004/ 016292 12 It can be further

appreci ateg t addi tional peripheral contoure ortion of
devi ce coﬂﬁg@$§%§§% is shown at 294for the 35 vattq;a e%mbﬁée?ce connect or

26. Likew se, a second peripheral 5 contoured body key portion 49 of
profile 34 is provided for the 35 Watt rated power source connector 46.
The 35 Watt device connector 26 and power source connector 46 have these
addi ti onal keyedTher highesst?2fowamn drad@dt powens woertdatorineet3b WAtt devi ce

connector 26, 10 can,only mt Q the, 35 t d urce connector
46. Ref erri nHSEeEo Ei 1rsee§:g°(%l}?|"§%1§ |l§ %%/v%\tfnséﬁg%r%%\é%ﬁ%g view of the 5
Watt rated des, edichninestaobodd(prdiflegoombuas 34 adagredThe Iperi pher al

contoured 15 bod orti,on in S e ortion,41 and an
al i gnnent ta%e"?d)(’ﬁ o\?ﬁﬁlr?g%?ﬁjé %e#%gdéglcaeg%tg}éncg)%%& gtg’cgzn’nect able to
devi ce cohnezt and206 as gacbvobudigpe device connectors are rated

at 35 Watts or below, which is at or below the power

rating of the power source connector 46.

8till referring to Figure 1, there is shown that

the device connector peripheral contoured body

10 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

15 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

20 portion 21 of device connector 20. This key portion
23 is 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

25 connector 40 since power source connector 43 is rated

lower than the device connector 22,



descri bed. Power source connector 40 is further seen to include a cable
portion 56 including a plurality of 20 connectors, each connector coupled
- to and termnating at one of the female interface pins 36 adapted to
recei ve power froma power source, such as a power converter (not shown).
An el ongated projection 57, shown as a tab, extending laterally across an

upper 25 porti the connector body 58 is adapte eheasingly
secured wt Wgﬂﬁégbf t he device c@pnectors, such gghgggﬁggﬂébnnector 20,

wher eby a WD 2005/ 096457 PCT/ US2004/ 016292 13 correspondi ng body sl ot 31
flexibly receives the wupwardly corresponding projection 57. A simlar
projection tab 57 extends fromthe opposing surface of body 58 (not shown)
whi ch is rel easi ngl yasesa rfaltRer Bppirebiacddhehappsi fmishehaBl shown in

Figure 3. The peripheral contqured body rtion_16 of device connector 20
has a slot,SHeéﬁﬁﬁgg T%Pu%%Ear?ﬁgﬁ3e¥é%580€ntﬁ£ %ﬁ?ﬁ@%ponding tab 50 of
the power scomeEetopnnRcisOhbeseaitved foertdien 3sangkwilrs@ea 10 keyed portion

53 adapted t eceive all o%gth QOWer source_connectors. having a power
rating great%%Jﬂ SaR e % ftﬁﬁ%ﬁg%s?%uﬁ ESCS?SCEﬁﬁﬁ? ®E3hnect or 20.
Ref er ri ng5 t ocdnitgpureddbodihdieg porisivownd aof profile 34 is

provided for the 35 Watt rated power source connector

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 is 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 as device connector 20, whereby 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
inonly 5 Wtt rated device connector 20 and 15 Watt rated connector 22.
Figure 5 shows a perspective view of the device 20 connector 22 having a
contoured peripheral body portion 16 including a keyed portion 66 and 68.

Referring EFi,gure 6, there is shown a perspegi I f the 0-25
Wat t pomefaggﬁé@%47connector 44 wheyseby the periphe?glﬁgﬁﬁ%ﬁﬁégd body 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 14 connectors
20, 22 and 24. Referring to Figure 7, there is shown a peripheral view of
the 0-25 Wtdorrebpéndiai bedy csititest of lexiblyhes@iyweshehperi pheral contoured

body 5 portion 16_has a keyed, portion 76 a 78, _The.0-25 Watt rated
devi ce connéiﬁwafgﬁfﬁ ?osrrgag%?‘g’dpgc S RITPIE t gsi o% flfnﬁégf)ower sour ce
connect or s hp&jegt fon alabng7 oéxtainds| East the Yepasingnaneface fie 0- 25 Watt

rated pover . spugge coigclol 4 Ands i dsBiHidecBuTe SoUrce 10

5 within the opposing slot 31 shown in Figure 3.

The peripheral contoured body portion 16 of
device connector 20 has a slot 51 adapted to
gecuringly receive the corresponding tab 50 of the
power source connector received therein, and also 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 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 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

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

source connector can only be received in device




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, there
is shown a perspective view of the 0-35 Watt device connector 26, whereby
t he peripheral contoured body portion 16 has a keyed portion 86 and 88.

This 35 devi ce connector 26 is adapted I within the
Wi{v%) 2@0%&% 57 %Z s?og%ikié?

0-35 20 W source connector 46, as connector rated to

provi de at |east 35 Watts of power. Advantageously, each of the power
source connectors 40, 42, 44 and 46 are backward conpatible such that the
power source connectors 32 can only be 25 received wthin device connectors
14 havi ng a dqminektor&tdo)g2n0agd eatt.er than a connecting power source WO
2005/ 096457 PCT/ US2004/ 016292 15 connector. Advantageously, a target

portable elect rgg%gndienvi %gl pfqdrqe%a pover irsagjl&gh Jor exanple, of 25
etlo

Watts can only be connecta a power sourcé connector rated at |east
as high as 2enishesaborizwy b Bherdt-28r et thoegegodeyridehan the rating of the

power  sour e, GanpSEtol JferES Se' Br IS ELAUelOpobPere i's shown one
5 portion 16 has a keyed portion 76 and 78. The 0-25
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

10 connector 46.

Referring now to Figure 8, there is shown a
perspective view of the 0-35 Watt rated device
connectoxr 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
keyed 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



ékanple 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 exanple 15 of the
0-25 watt rated device connector 24 receiving the 3 Mﬂ} r at power
source conN@AB7AY. Again, the regpective key port51i)o sss%?/giﬁﬁgg 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 i!lustrat! on of the 0-15 Watt rated device connector 22
physi cal l'y iddrleebtNg AMvaRtagdolilt, &atexhepovettalsiaur ce connector 40, the
interference being shown at 90, This, illustration shows the interference

. il .
of key 25 POt EACHC AR REEHE e PRBHN & dPIA0™W (KA RESkey portion 23
of device cosmest ahte2. cdBLealgeodiconhibst A2 @854 O9EART7 sBGF£4IS2004/ 016292
16 interference, these two connectors cq_g a??o%ﬁ te, which _advant ageously
ofine

ensures t hat CPKCHREr F P e Pty 83 3feltE ?5%° 2 88ntPever be
connect eds t onét ld@wRr mofd \Wokvet atleth pheeratsioyy of thansstear 32.

gource connector 32.

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 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 in;erference 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



5 Referri ng to Figure 13, there is shown yet 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 wth the

key portiog 4 f wer source connector 40, as sho ring nowto
Figure 14, Q&,’[%zéo(r)sgo9f4§9$hom at 100 15ca tip connectormr%slzﬁ()??&%ﬁt he 0-15

watt device connector 22 (see Figure 5) packaged in a housing 102, and a
portabl e el ectronic device connector 110. The plurality of pins 18 are
shown protruding froma socket 104 enconpassed by the contoured peripheral
20 body portimrerdférence udilegek eyedtgmaetions b aot fidte , Raheetii ng now to
r.earview of tip connector 100

Figure 15, there.i.s shown a perspective,
depicting c cﬁ‘ﬁa&tta%?mﬁ 5&38?%% '{i}?%c nﬁ]é%rfert BUSHords e el ectronic
devi ce t o bed¢ewniwer ednnddmrshapeamndiver B5 qunheotiéd afo @atbwétr p connect or 100

will vary from d%\a/.ii%& too devi ce de%egdionlg gn the interface WO 2005/ 096457
PCT/ US2004/ H%B%92 RGEr ERBFTS SPRECH APt abl e el ectronic device to be

5 Referring to Figure 13, there is shown yet
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 encompassed 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



powered, and the power rating of the tip connector 100. Figure 16 shows an
~end view of tip connector 100 5 further depicting the profile of the

- socket 104, which as previously described, is adapted to receive the power
source connector having, in this enbodinment, a power rating of 15 watts
and above. Figure 17 shows a side elevational view of tip 10 connector

100. Fi gurg,a’llgosfogag\p an end view of connector 100 viwéﬁl}?(gg)ﬁlgzﬁonnector

110. Fi gur a top view of coppector 100, and I's a bottom
vi ew of connector 100. Referring nowto Figure 21, there is showm an 15
el ectrical schematic di agram of one enbodi ment of tip connector 100,
showi ng one possi bl e pin-out assignnent for each of the pins 18 and the
pi ns of portahha refbREtdOBUCh BMitab]leoslrdrohid1devid®e sbopa in Figure 21,
a resistive device netwrk is esta%l.ish?efg t%t\é\een 20 pins 1, 2 and 5 of
connect or 1APVEFSAY s HEsPEYHT SR . "RCRGEST of the resistors
Rl and R2 argpo.selected to provide a desired output voltage and desired
out put current. Shown in this enbodinent is an associated parts |ist,

configured such that %g utopt. Mol t age d §;5hown deoke g 21 volts  2.5%
. 1
out put current o%&g‘”é%r;% &? V\?ﬁﬁrgéy resi sto%g ']%1 ecto
5 further depicting the profile of the socket 104, which
as 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
Rl and R2. The values of the resistors Rl and R2 are
selected to provide a desired output voltage and
desired output current. Shown in this embodiment is
an associated parts 1list, configured such that the

25 output voltage is shown to be 5.21 volts +/- 2.5%,

output current 0.49 amps +/- 5%, whereby resistors R1



WO 2005/ 096457 PCT/ US2004/ 016292 18 and R2 are 1% 1/ 16 watt resistors,
~such that tip connector 100 is configured as a 8 watt power rated

- connector. OF course, for connectors adapted to power different portable
el ectroni c devices, the particular 5 pin-out of connector 110 may vary, and
t he conponent values and design paraneters are configured to neet the

parti cul ar e\?&%&/&?ﬂ‘fms of such intended portable elr,](gl%gf@]%&zﬂevi ce to be

powered. Referring to Figure 22, thgge is shown an e vi ew 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
enbodi nent shown in Figure 21, show ng the pin-outs of pins 1-4. 15 Though
the inventi oandare keenidestyrs hadt widdistoespesicht ehat sfagci fic preferred
enbodi ment, nan variati ons a nmodi fi cat | %gz:évm |1 beco apparent to

r

d
those skill ef°PHPTHE 4PY {Fp&?ngé%'iﬁ *FPhd nPOVHpAtEStion. It is
t her ef ore t heohtd@mid. onot haturisbe 2 apperecad-ochabpBedad pbespret ed as

broadly as pgssible in vi Wo@\ﬁt:he rigr._art to include all such
variations it R BAFTARS, SV DoURo0RARF Rt PSR4 18302
5 pin-out of connector 110 may vary, 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
regpect 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 WE CLAIM 1. An electrical device connector adapted to couple to a
portable el ectronic device, conprising: a body having a plurality of
conductors 5 termnating at a first interface, a plurality of conductors
termnating at a second interface adapted to couple to the portable

el ectroni c device; wherein the device connector is rated at a

pr edet er m ped rati ng, and has a peripheral 10 r ody portion
havi ng a p9§¥W@§M§§%ng a function @f the device coﬁﬁgﬁkgﬁﬁﬁgﬁgr rating,
the first interface being configured to be connectable to, only a power
source connector power rated at |east as high as the device connector
power rating. 15 2. The electrical device connector as specified in Caim
1 wherein t hgepetanmer al contoured body portion is disposed about the
first interface. 3. The electrical device connector as specified in Caim

1 wherein the devi.ce ROHIRGES! cHDWRIvibat dorthelBot Sadup@anssr ate with a power
rating of a portable electronic device %fa ted to be coupled thereto. 4.
The el ectri cEPURIGY FRe® RATIELLBr e LREELHBLT 1 %gjceinc?ﬁﬁﬁlﬁﬂﬁghherein t he device
connector conprises an electrical conponent establishing the device
connect or a body having a plurality of conductors

5 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
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 comnnector power rated at least as

high as 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.



25 power rating. WO 2005/096457 PCT/ US2004/016292 20 5. The electrica
device connector as specified in Caim1l wherein the electrical conmponent
conprises a resistor. 6. The electrical device connector as specified 5
in Claim1l wherein the device connector contoured body portion has a keyed
portion adapted to interfere with a power source connector power rated

bel ow t he device connector power rating. 7. The ele i Vi ce
connect or W2W¥B¥#¥ied 10 in A aiml wherein the ké@i&k%@%ygﬁh conprises a

| obe. 8. In conbination: a first cofinector having a first power rating and
having a plurality of conductors termnating at a first interface; at
| east one second connector having a 15 respective second power rating and

having a plurality @hoCongtcti®hs b&Fidd@bhhecidr sl epeeidiede second
interface, whereln each of the second connectors has a ¢third interface

adapted to dougleind shgspimpihe eépebtii EOWRRATE, OB i n the first
interface ig ggggggngo as to mechanically and electrically couple to each
of the second connector second interfaces, such that only

6. The electrical device connector as specified
5 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

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 one 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 agd 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.



t hose second connectors having a power rating at or below the power rating
of the first connector can be 25 coupled thereto. W 2005/ 096457

PCT/ US2004/ 016292 21 9. The conbination as specified in Caim8 wherein

t he second connectors second interfaces are shaped such that they are
backward conpatible with the first connector. 5 10. The conbi nation as

specified in . Claim8 wherein the first connector fi i ce i s shaped
such t hat W?zwgm%g%kmard conpatible,with the pIuraIﬂ%@hmgﬁhggégnd

connectors. 11. The conbination as specified in Claim8 10 wherein the
first interface is a socket and the second interfaces are plugs. 12. The
conbi nation as specified in CCaim8 wherein the first interface is a plug
and the second §nt erfhacesmeirationked spetified 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.

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 sockets,

15



