| ELECTRI CAL CONNECTOR This invention relates to an el ectrical connector,
and nore particularly to an electrical connector that includes a ground
term nal and that can be used to establish an 5 electrical connection to

t hereby activate electronic devices at different tines. Referring to Figs.
1 and 2, in nake-first-break-last grourdd connections disclosed in US Patent
No. 5,562,519, an electrical connector assenbly includes a blade connector
10. and a receptacle connector. The bl ade connector includes two power
termnals 91 and a ground term nal 92. Each of the power termnals 91 and
the ground termnal 92 has a contact blade 911, 921 projecting froma

mating face (not shown) of theggheskitgR! chhdsterqgonnector. The contact 15
bl ades 911, 921 of the power termnals 91 and the ground term nal 92 have

the same |ength ampiw dihendien eenikact tdlaadel §2drDfal hongeousd, tatdn nal 92
has an outer and forned wth a tab 922. The receptacl e connector includes

three receptasbeeqrAchs 893y 96 apachedrayidyl abnopendbng hSE. L bbu@ds
receptacle contacts 95, 96 are in electrical contact with the power

term nals 91 anadgtrkendr semuinael néndl tB2t caespectseel Yo Eeealtblisheampresence
of the tab 922, the ground termnal 92 is first to nmate and | ast to break,

thereby Pesul t EAGCEALEAL AFIPNORGTAO8 comt ABETRPYh AHE VIS cBEPEEPOMEF ng

recept acl e contact 96.
P devices at different times.

Referring to Figs. 1 and 2, in make-first-bhreak-last
ground connections disclosed in US Patent No. 5,582,319,
anelectrical connector assembly includes a blade connector
10 and a receptacle connector. The blade connector includes
two pewer terminals 91 and a ground terminal %2. Each of
the power terminals 91 and the ground terminal 22 has a
contact blade 911, 921 projecting from a mating face {(not
shown) of the electrical blade connector. The contact
15 blades 911, 921 of the power terminals 91 and the ground
terminal 92 have the same length and width. The contact
blade 921 of the ground terminal 92 has an outer end formed
with a tab 822. The receptacle connector includes three
receptacle contacts 95, 96 each having an opening 97. The
20 receptacle contacts 95, 96 are in electrical contact with
the power terminals 81 and the ground terminal 92,
respectively. Due to the presence of the tab 822, the
ground terminal 922 is first to mate and last to break,
thereby resulting in an appropriate contact with the

25 corresponding receptacle contact 96.
Since the contact blades 811 of the power terminals 351

have the same length, as described above, when the blade



Since the contact blades 911 of the power termnals 91 have the sane

| ength, as described above, when the blade 2 connector is mated with the
receptacl e connector, electronic devices used in a system and connect ed
electrically to the electrical connector assenbly are activated

si mul t aneously. Such sinultaneous activation 5 of the el ectronic devices may
result in overload of the system Therefore, the object of this invention
is to provide an electrical connector that includes a plurality of power
termnals, which can be used to establish an electrical 10 connection to

thereby act i vaLg,pLEchronio deNiges Jikrd YS! elkab dbllcrenind B,

According to t S I nvention, ectrical connect conpri ses: a

di el ectric houghpgrirBgl 8didg, Bt LRddf age afdaphedeho a8 beohme@lactrical
contact with an external electrical connector, and at | east three term nal

passages; and altetpipallynit ivhel udidnd rachilr dorpReibrt eldddidly aarsecond
power termnal, and at |east one ground termnal that are disposed
respectively wachinathe $iaulitmiequasyagessud ssawltahebhe ActStaipiower
termnal, the second power terminal, and the ground term nal including a
proj ecti dn, a vdérkhaaklebbdyniambeles day Festlonint heepltopdcef ofise of the

first power termnal, the second power termnal, and the ground
system.

Therefore, the object of this invention is to provide
an electrical connector that includes & plurality of pawer
terminals, which can be used to establish an electrical

10 connection to thereby activate electronic devices in a
system at different times.

According to this invention, an electrical connector
comprises:

a dielectric housing including a mating face adapted to

15 be in electrical contact with an external electrical
. connector, and at least three terminal passages; and

a terminal unit including a first power terminal, a
second power terminal, and at least one ground terminal
That are disposed respectivelywithin the texminal passages,

20 each of the first power terminal, the second power terminal,
and the ground terminal including a prejection, a terminal
body, and a solder portion, the projections of the first
power terminal, the second power terminal, and the ground
terminal projecting from the mating face in the same

25 direction;

wherein the projeaﬁions’of'the first power terminal, the

second power terminal, and the ground terminal have



termnal projecting fromthe mating face in the sane 25 direction; wherein
the projections of the first power termnal, the second power termnal, and
the ground term nal have 3 different shapes and | engths, and the projection
of the ground termnal is |onger than those of the first and second power
termnals. As such, if the electrical connector of this invention 5 and the
external electrical connector are used with a plurality of electronic
devices in a system when they are nated with each. other, the electronic
devices will be activated at different times, Thus, overload of the system

can be prevent gdrri@edbesgagid Sderedpalr en@ntc-advantagesnobstths
invention wll becone apparent in the Tollowng detailed description of a

preferred enmbodiraant wfrntitag iavenyeerchanthbsé effeflengerte driesaesedpanyi ng
drawi ngs, in which: Fig. 1 is an exploded perspective view of a pair of 15
mati ng power cemtaet sedingghdsed in US Patent No. 5,582,519; Fig. 2 is an
expl oded perspective view of a pair of -mating ground contacts disclosed in
US Latent No, 5,58% 5u8h, H ghe3elscani asseaunnedtper shedtiisvénvestiof t he
preferred enbodinent, illustrating a mating face; 20 Fig. 4 is an expl oded
per spect Pve vi eftdofthehesfraainerdy el etisdilmggnnecteor are used with a

plurality of electronic devices in a system, when they are
mated with each. othexr, the electronic devices will be
activated at different times. Thus, overloadof the system
can be prevented.

10 These and other features and advantages of this
invention will become appzarent in the following detailed
description of a preferred embodiment of this invention,
with reference to the accompanying drawings, in which:

Fig. 1 is an exploded perspective view of a pair of

15 mating power contacts disclosed in US Patent No. 5,582,519;

Fig, 2 is an exploded perspective view of apair of mating
ground contacts disclosed in U3 Patent No, 5,5382,519;

Fig. 3 i3 an assembled perspective view of the preferred
embodiment, illustrating a mating face;

20 Fig. 4 is an exploded perspective view of the preferred
embodiment; |

Fig. 5 is an exploded perspecﬁive view of the preferred
embodiment and an external electrical connector;
Fig. 6 1s a partly exploded perspactive view of the

25 preferred embodiment and the external electrical connector,
illustrating how terminals of the preferred embodiment are

mated respectively with terminals of the external



Fig. 5 is an exploded perspective view of the preferred enbodinent and an
external electrical connector; Fig. 6 is a partly expl oded perspective view
of the 25 preferred enbodi nent and the external electrical connector,
illustrating how termnals of the preferred enbodi nent are nated
respectively with terminals of the exterfal 4 electrical connector; Fig. 7
is a schematic top view of the preferred enbodinent and the external

el ectrical connector; Fig. 8 is a sectional view taken along Line VII1I-VIII
5in Fig. 7; and Fig. 9 is a sectional viewtaken along Line I X-1Xin Fig.
7. Referring to Figs. 3 and 4, the preferred enbodi nent of an electrical

connector 100 agording it sbhRksckpvention 10 is connected to a first
circuit board 7. The electrical connector 100 includes a dielectric housing

1, and a term nal pugit 7i nod udi NrRerfdtie! powekiker iMathd, preFeeend power
termnal 3, and a ground term nal unit consisting of two ground termnals
4. The di el ect rémodiisdritg ahdlohienekudenan amdd gl dscecibhdareal;ectri cal

contact with an external electrical connector 200, and four term nal
passages 12. The fBug.t®rit aakepassogbsvikd ardecar fhogedhinen VA ITaVIIX of two
rows and two colums. The first and second termnals 2, 3 are arranged in
one of the two ¥owWsig- 7; and
| Fig. 9 is a sectional view taken along Line IX-IX in
Fig. 7.
Referring to ¥igs. 3 and 4, the preferred emboediment
of an electrical connector 100 according to this invention
10 is connected to a first circuit board 7. The electrical
_connector 100 includes a dielectric housing 1, and a
terminal unit including a first power terminal 2, a second
power terminal 3, and a ground terminal unit consisting
of two ground terminals 4. The dielectric housing 1
15 includes a mating face 11 in electrical contact with an
external electrical connector 200, and four terminal
passages 12. The four terminal passages 12 are arranged
in a matrix of two rows and two c¢olumns. The first and
second terminals 2, 3 are arranced in one of the two rows,
20 and the ground terminals 4 are arranged in the other of
the two rows. The first power terminal 2, the second power
terminal 3, and the ground terminals 4 are disposed
respectively within the terminal passages 12. Each of the
first power terminal 2, the second power terminal 3, and
25 the ground terminals 4 includes a projection 21, 31, 41,

a terminal body 22, 32, 42, and a sclder portion 23, 33,

43. The projection 21 of the first power terminal 2 has



20 and the ground termnals 4 are arranged in the other of the two rows.
The first power termnal 2, the second power termnal 3, and the ground
termnals 4 are disposed respectively within the term nal passages 12. Each
of the first power termnal 2, the second power termnal 3, and 25 the
ground terminals 4 includes a projection21, 31, 41, a termnal body 22,

32, 42, and a solder portion 23, 33, 43. The projection 21 of the first
power termnal 2 has S a stepped end fornmed with a shoul der 211 at each

| ateral side thereof. The projection 31 of the second power termnal 3 has
a non-stepped end. Each of the projections 41 of the ground termnals 4 has
a stepped end frwedpadt Bnd fawnshoeultternssiddlasr exch dpatearcal 1akgeal her eof .
The projections 21, 31, 41 of the first power termnal 2, the second power
term nal 3, andiidee thetsut .t ertheapscdeprtdpectl fofomidesavdndgpbaee 11 in
the same direction, and have first, second, and third | engths 212, 312,

412, 10 respectietaliyialThendd astod-engipgpeilgndf tdexHf bfsthpoweiectépnenal 2 is
| onger than the second |l ength 312 of the second power termnal 3, and is
shorter than tHe efi thke loneynd Bepninils Hehgrourrdeproed aad stxmetheithr st and
second power termnals 2, 3 are connected respectively and electrically 15

to two electrorfite Wk Tih 4lLyetemCGhotlaifhid) . s44% htreFeRer réf8rence to
Fig. 5. the extgrnal.elecbiical qqnagctel 200 3osenneshethel ot thea 1y to
second pewer terminal 3, and the ground terminals 4 preject
from the mating face 11 in the same direction, and have
first, second, and third lengths 212, 312, 412,
10 respectively. The first length 212 of the £first power
terminal 2 is longer than the second length 312 of the second
pewer terminal 3, and is shorter than the third length 412
of the ground terminals 4. The first and second power
terminals 2, 3 are connected respectively and electrically
15 to two electronic devices in a system (not shown).

With further reference to Fig. 3, the external
electrical connector 200 is connected electrically to a
second circuit board 8, and includes a dielectric housing
'S and four external terminals 6. The dielectric housing

20 5 includes a mating face 51 in electrical contact with the
electrical connector 100, and four terminal passages 52
arranged in a matrix of two rows and two columns. The
external terminals 6 are similar in shape, and are spaced
apart from the mating face 31 by the same distance.

25 With further reference to Figs. 6 to 9, when the

electrical connector 100 of this invention is mated with

the external electrical connector 200, singe the first,



second circuit board 8, and includes a dielectric housing 5 and four
external termnals 6. The dielectric housing 20 5 includes a nating face 51
in electrical contact with the electrical connector 100, and four term nal
passages 52 arranged in a matrix of tw® rows and two columms. The external
termnals 6 are simlar in shape, and are spaced apart fromthe mating face
51 by the sane distance. 25 Wth further reference to Figs. 6 to 9, when the
el ectrical connector 100 of this invention is mated with the external

el ectrical connector 200, since the first, 6 second, and third | engths 212,

312, 412 are digkterantand hﬁirailé{gw\@u%ejm,nahzZaﬁ@mifierﬂ@gtc;omeapt W th
the corresponding external termnal 6 before the second power termnal 3

and after eachfaksthepgroundetatniballs doméds Sraccoaseguenceithhetled ectronic
devices are activated at different tines. The term nal passages 12 are
arranged in a 2x2rspapondingredtirnadnbermieal 6 asfdescrhidedcabdveowdut shoul d
not be limted thereto. In other words, the nunber of the rows 10 and/or
the col ums of teainalr P xandye Bee macdasddihFhgrohapdrwiingls dndshof t he
projectigns 21, 31, 41 may be changed as |ong as they can be easi
identifiéd. Fér ORERENENEne TBRISLEFTERARLBr QFEE‘F?%nér?l?C'Sl‘,’a‘A‘ida?% wavy,
and have OUtli%ﬁﬁ of ope,wave, two waves, and three 15 waves, respectively.
Al ternatively, ¥éSERES 5¢Mthe

The terminal passages 12 are arrangad in a 2x2 matrix
in this embodiment, as described above, but should not be
limited theretc. In other words, the number of thé TOWS

10 and/or the columns of the matrix may be increased.
The shapes ¢f the ends of the projections 21, 31, 41
may be changed as long as they can be easily identified.
For example, the ends of the projections 21, 31, 41 are
wavy, and have outlines of one wave, two waves, and three
15 waves, respectively. Alternatively, the ends of the
projections 21, 31, 41 are serrated, and have cutlines of
one saw tooth, two saw teeth, and three saw teeth,
respectively. Due to such apparently different shapes of
‘the projections 21, 31, 41, misplacement of the first power
20 terminal 2, the second power terminal 3, and the ground

terminals 4 can be easily found.



projections 21, 31, 41 are serrated, and have outlines of one saw tooth,
two saw teeth, and three saw teeth, respectively. Due to such apparently
di fferent shapes of the projections 21, 31, 41, msplacenent of the first
power 20 term nal 2, the second power tetmnal 3, and the ground termnals
4 can be easily found. 7 CLAIMS: 1. An electrical connector conprising: a
dielectric housing including a mating face adapted to be in electrical
contact with an external electrical 5 connector, and at |east three

term nal passages; and a termnal unit including a first power termnal, a
second power teim@dl., and at | east one ground termnal that are disposed
respectively within the termnal passages, each of the first power

term nal, the secande1O:poWRd] tRHRdlor aBfptheiggound ternminal including a
projection, a termnal body, and a solder portion, the projections of the

first power terminal a2 dhelsecondhpevesig irenndhal,a asdiher gtouddptedni nal
proj-ecting fromthe mating face in the sane direction; 15 wherein the

proj ections of theofhe st pbayetrrterincnakact tvigrsecoxt poveelr etlechitnakl and t he
ground term nal have different shapes and | engths, and the projection of
the grodnd terni iannegtobngeid tdtad adsds &haret herninal padsagevord owver

term nal s. . s : : -
a terminal unit including a fixst power terminal, a

second power terminal, and at least ong greound terminal
that are disposed respectively within the terminal
passages, each of the first power terminal, the second

10 power terminal, and the ground terminal including a
projection, a terminal body, and a solder portion, the
projections of the first power terminal, the second power
terminal, and the ground terminal projecting from the
mating face in the same direction;

15 wherein the projections of the first power terminal,
the second power terminal, and the ground terminal have
different shapes and lengths, and the projection of the
ground terminal i1s longer than those of the first and
second power fterminals.

20 2. The electrical connector as ¢laimed in Claim 1, wherein
the terminal passages are arranged in row#.

3. The electrical connector as claimed in Claim 2, wherein
the first and second power terminals are arranged in the
same row.

25 4. The electrical connector as claimed in Claim 3, wherein
the dielectric housing includes four terminal passages

arranged in two rows each having'two of the terminal



20 2. The electrical connector as clained in Caim1l, wherein the term nal
passages are arranged in rows. 3. The electrical connector as clained in

Claim?2, wherein

sanme row. 25 4. The el ectrical

the first and second power term nals are arranged

di el ectric housing includes four term nal passages arranged in two r
each having two of the term nal passages. 5. The electrical connector as
claimed in Caim4, wherein the first and second power termnals are
arranged in one of the rows, and the termnal unit includes two ground 5
terminals arrangegasBahRg other of the rows. 6. An electrical connector
conprising: an dielectric housing including a mating face in electri
contact with ansexher 8béceteedY icodheceoBNaCiQbimnaddie Mladmal | tyhaoyis of
10 and a termnal unit including a first power termnal,
a second power teha fatst and &dcdehpbwape: Gmoid 4 efgialanddminasre:
di sposed respectively within said term nal passages, each of the fir
power termnal, thd€ sbeonawdb ppalvehet eemiimd]l wrid tihelgdeantve egmivral
including_a projection, a termnal body, and a solder portion, the
proj ecti ohs of thé&ermigelsonsrangedi walthe He & od PhewEPYst-er i nal |
gr ound terninalﬁpggge ting,fr9n1the

. An e tlica

term nal passages;

10

15

20

25

ec connector comprising:

an dielectric heousing including a mating face in
electrical contact with an external electrical
connector, and a plurality rows of terminal passages;
and

a terminal unit including a first power terminal, a
secend power terminzl, and at least oné ground terminal
that are disposed respectively within saild terxminal
passages, each of the first power terminal, the second
power terminal, and the ground terminal including a
projection, a terminal body, and a sclder pdrtion, the
projections of the first power terminal, the second power
terminal, and the ground terminal projecting from the
mating face in the same directiocn:

wherein the projection of the first power terminal

has a stepped end formed with a shoulder at each lateral

n the,

connector8as clained in Claim3, wherein the

ows

cal

st

and the

side thereof, the projection of the second power terminal

having a non-stepped end, the projection of the ground
terminal having a stepped end formed with two shoulders
at each lateral side thereof, the prejection of the first
power terminal being longer than that of the second power

terminal and shorter than that of the ground terminal.



mating face in the sane direction; 20 wherein the projection of the first
power termnal has a stepped end forned with a shoul der at each | ateral
side thereof, the projection of the second power termnal having a
non- st epped end, the projection of the glound terninal having a stepped end
formed with two shoulders 25 at each lateral side thereof, the projection of
the first power term nal being |onger than that of the second power

term nal and shorter than that of the ground termnal. 9 7. The electrical
connector as clainmed in Caim6, wherein the first and second power
termnals are arrghngeslddtditel sanRetoyt 29 cThemed 66t Cleah £omheekor as
claimed in daim7, wherein 5 the dielectric housing includes four term nal
passages arrangetherfingd aodssesackl hawengetrwonefl stdwee tersngal irpabsages. 9.
The el ectrical connector as clainmed in Claim8, wherein the first and
second power ternepaksrave arranged in one 10 of the rows, and the term nal
unit includes tg@ round termnals arranged in the other of the rows.

The electrical connector as ¢laimed in Claim 7, wherein

5 the dielectric housing includes four terminal passages

arranged in two rows each having two of the terminal
passages.

9. The electrical connector as claimed in Claim 8, wherein

the first and second power Terminals are arranged in one

10 of the rows, and the terminal unit includes two ground

terminals arranged in the other of the rows.





