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Background and Summary of the Invention This invention relates to 7 6 DEC 2003
el ectrical connectors and nore specifically 5 relates to electrical
connectors proyi di ng power between a notherboard and daugdtessarsisand
provi di n§OPYP1Bt oper alignnment of the daughtercard relative to the

not herboard. It is well known to fabricate el ectronic devices, especially
conputers, wth a main printed circuit board called a notherboard, having
sites for connection of 10 secondary printed circuit boards

("daught ercards") theret o pOWBREAND GUIRANCE CONNEGDOR hol es t hrough t he
not her board adj acent to traces connected to power lines and to

comuni cation |ines. Mtherboards typically contain circuitry printed
thereon which is connected to a main power supply and provides
communi cat | SRS gy, O et bpl y and conponents on the
mot herboard as wel | agp§lih6entiodlr

MY

eihfes 60 BREGhIURdnRdctérs dad glorespeeifitallThus t he

not herboard is arranged to distribute power fromthe main power supply to
proper | y5copdlges edeleariy cemestan groatalighpeyodetivecsd mothard onponent s and

daught ercards do not. need their. owmn dedi cated power I

di stri but i ofaeghterperd 380 8FoVAdIBEFOr RIBPHALGEERFY qf@he‘ﬁ&&gﬁ%ﬁfaﬁ{%?@%qulgm res
that the da%ﬂ@ce{@ﬁad be properly aligned when connected to the 20

not her boar d. e ype of connecter comonly used for distributing power

froma notherboard t gtis vedligloter waalidase dermonid deviaes,caspestallyoCOMPUETS:i ght

angl e power connecter. Right angle power copnectors include a hegboar d
conmponent haxtnamajsi printest cifqwit hoaggcsl aéB‘i’Fﬁ'E‘gP‘?I havipg ﬂ?ﬁﬂﬁ?&?‘%@é@?and a
daught er.card conponen ' 1.6 {R8rds? . ERRLekds BOoftén t he
daughter1 ar &f’coﬁﬁgryr%}n&%dr lgc\gﬁtggfﬁisgo%gl%ent asnjélﬁcaeughtercard con“ﬂ_onent are
desi gned t o gRSIS heidsireagihirtfhethetoaidhaliacentte trapssapenéoyediioipgmst Lin¢spnd| s
present on the Circuitry of the notherboard are  conmunicate

appropriate te mmmtimlmm_ma@gm%mpalwam%%y@é pﬁﬁvg Htée?%pp ed to
o accompl | SHOERPEAPBRsTT P raP g < SRR EEORES ot bRt B Rame 2 e
devi ce. Recqpfih,guwat L@plyodndecodponests by thempbribogrdasevalbashtesfarar d wi t h
anot her without "turning off the power is referred to a(si t; gl%%ﬁbute ower
15 connection of a daughtercard. Thus the motherboard 1s arrange p
from the main power supply to properly connected components and daughtercérds 50
that the components and daughtercards do not need their own dedicated power supply.
Proper distribution of the power from a motherboard to 2 daughtercard
requires that the daughtercard be properly aligned when connected to the
20 motherboard. One type of connecter commonly used for distributing power from a
motherboard to a daughtercard is commonly referred to as a right angle power
connecter. Right angle power connectors include a motherboard component having
pins or the like for connection to the motherboard and a daughtercard component
having pins or thé like for connection to the daughtercard. The motherboard
25  component and daughtercard component are designed to mate with each other so that
when properly aligned signals present on the circuitry of the motherboaﬂ are
communicated to appropriate circuitry on the daughtercard.
Daughtercards may be swapped to reconfigure the device containing
the motherboard. It is often desirable to accomplish this reconfiguration without
30  turning off the power to the device. Reconfiguration of a device by replacing one
daughtercard with another without turning off the power is referred to as “hot

swapping.” Electronic device users who wish to reconfigure the device without



swappi ng." Electronic device users who wi sh to reconfigure the device .
wi t hout 26DEC2003 WD 01/01521 PCT/ US00/ 17949 poweri ng down woul d 2 6 DEC 2003
appreciate an electrical connector which does not expose live contacts on

t he not her a@bfeiskn accordance with the present invention, | cal
s g

connector for coupling a notherboard having a power supply 't ter
card having power 5 consum ng conponents_ s ncludes a board portion and a
card portion configured to mate with thé board portion. The board portion

i ncl udes boaggl, [ lin tq .t he not her board, a guide pin, and
el ectrical ??)nt act’s ei eg%)l?lfiggﬁégm(k:eo%b?lg%nf% CPHJéCC‘%ro‘%iE‘GEEB??t“Q&F’QWS"T We card

portion incleeRtcat theGadthabbadf or coupling to the daughter card, a guide
pin-receiving aperture, and electrical contacts electrically coupled to the

10 card contacts and cBricrefdrret with teypteent mwvehtiore laa etecirizal conastterdds of t he

board portio n_t ar artion is mated tQ the board portion.. An
electricall y‘%@gﬁ@ g Q'QE‘Trﬁo gé%?ﬂ%ﬁc?@“ﬂ?‘l‘? hie Hilanedier card\aMinE PRWEDY

coupl | ngsa TdofimARRthyBRAhcRRLES bR EPIDRRGNIR 8 Ay 5eppNd boar d

having a power supply includes a tirst “board conpo nd board

conponent  13naenfithgtie édartiportidre Thietbvatdiporiibh SiicIRR LS 2RIUBRABE Tor cohplngd i T St
board corrponeﬂ% i ncl udes board contacts for coupling to the first board, a
first alignri®fe Bether Beardaguidepiacand elastriedwontects eldcdically coupled odbpl ed t o

the board cephaClss gg{jg: nent includes board contacts for
coupling to the se(t:ac‘):-rgd?e]l-)%gr ) erpglg r|1%%?%COCHP§5F?°EF%@?IP$g“aﬁhFﬁa led to
the board ceatdaatpsidepincasivingiRetute) a6@dRER chlcIntR 1Ll R1iSM hfiftkd fPML act s
of the Lérst board conmponent when the first and second boafd ‘conponents

are propRr| Fa% GOgHsts andsopgurad toaerpple wetbe nlécmicalpontarts ¢fohd baand pditien second
al i gnnment p ' ' flLQur t te wth the first alignment portion to
properly al %htr?ht eéa???gﬁlogg%mg’gegéﬁgl%ﬁpﬁ%ﬂ%ment s for mating. Additional

features and advant agesn kctiBAlRoRs8br inWLEHEARE With QiR oARRAT ent
to those skilled in_the art upgﬁ{consi deration of theefp?) Iegtﬁmﬁnégﬁogg@gi | ed

descri pt i onc®Plinger st beardhrong pewercoagempigi dompegentaeo Hegbndiboked bivingr ryi ng
30 10 descr FEPREL TR HERAR o T BoGR sHEponrtshne Srad Rard e mBrtowi ng
drawi ngis | Nncofighiied to mate with the first board component. The first board component
includes board contacts for coupling to the first board, a first alignment portion, and
electrical contacts electrically coupled to the board contacts. The second board
component includes board contacts for coupling to the second board, electrical
contacts electrically coupled to the board contacts and configured to couple to the
20 electrical contacts of the first board component when the first and second board
components are properly aligned and mated, and a second alignment portion. The
second alignment portion is configured to mate with the first alignment portion to
properly align the first and second board components for mating.
Additional features and advantages of the present invention will
25  become apparent to those skilled in the art upon consideration of the following
detailed description of preferred embodiments exemplifying the best mode of carrying

out the invention as presently perceived.

Brief Description of the Drawings
30 In describing the invention reference will be made to the following

drawings in which:

J



26 DEC 2003 WO 01/01521 -3 PCTIUS00/ 17949 Fig. | a partially explod%g
perspective view of an inverse right angle connector including a b DEC 2003
not her board conponent having a D shaped t hreaded end of ag,ﬁ#' 79&9 and a
pl ur al i tywowmfi/ots2hnecti on pins extending fromthe board-eng % g race of a
housing for receipt in properly configired holes in a notherboard and a 5
daught ercard conponent having a plurality of connection pins extending from
a card- engaging faﬁ% i Of L8R8} Bkpibdediscaipettive wewlof gurieverkotight anglea
daughtercard ori ent ed sdﬁstantially per pendi cul ar_ to.the th rgoard, t he
nDtherboa@gmﬁﬁﬁﬁaﬂmmﬁngsnﬁhbnhomﬂupamongﬁﬁh@na&Jbﬁ@ﬁPEQWBmggﬁﬁgﬁ fit to form

the connector; Fig. 2 is a perspective View,. L ggygponent of
~the 10 in@@@m@ﬁpl&%%ogwm'@&?% P3¢ cﬁeﬁqlgé %Hﬁ%@%@hﬁ%@ﬁaped

t hreaded end,of .guide | | REf L@ Hels ihembaiesborgd sxed 4 or m a- snoot h
round pin iheﬂflg%r%ﬁ%cegitth%eﬁ%gpt%ﬁ?ngs,é‘ggrves to guide the d ul%tht %}r_fgard
conponent %ﬁ%ﬁmaﬂd%oﬂpgﬁenthav&g apidraiy oftopne@ionpans exte: PAfHEte with
t he nof herboard conponent, and four égc‘i&%éﬁg%g.sl gts té‘r "g%gi hiagqt he housi ng
for recei pngafingiase forsperiRisn PIORGY WA e ent EVE g. 3is a
per spective view of the.,d tgr oRetotRdrbbdia compusdm és shogt angl e
connect or S(‘)‘P“Pi‘ttj‘.nyIPGWB%CﬁfJﬁggoﬁ'Fqﬁéatﬂeeﬁg%\?\é?l bl ades (two gf which are

partial |y ghsg G lagnt@stdrgnipoasniao damntimredhyectari ng surface of a

recessed area of a housing for recejpt ip femal.e recept hp the
mot her boar d conponerRig(Zsavperspagstips yisw of themo ?oﬁfcﬁﬁpcﬁﬁéséﬁﬂl?s an

expl oded vi ew of the pother board..copp fDEh4bed dhrebdtidadn@cbfghulat t wo
‘axes t® sh’@MFI’F‘E)UEht(?ﬁE‘ﬁiCHBE“E r?@:dgi h iﬁeﬂ%(t)%r%-se%gagi r?g face of the

housi ng fg,éi%,%g&ﬁham aabu P HOAWRE t6 Gt srmoathdoundpis vdpeid 289BE P f or med

inthe b engagi ng Tace and extending thr h the. housj ecei pt
of the gui ghgngd] styves anghide se dAnghientard RRMPRIFDL %g ’%g’rﬁsai;:ts"ds glg%gﬂ{nﬁgvi ng

three press fit pins on one end,25 |.8dfssaptaptiddssibavi ng
canti | everwpgrﬂ@’ﬁ'ﬁn‘ttﬁénﬁ?%&‘ %ﬁ&“ﬁg#gé%gec%%{)gﬁm agldmall e bﬁ%e and t he

gui de pin Foq.gghg%eﬁfhgﬁﬁﬁg Freassith iR enblatiesoMhs taymbtereard sempeedti on, a
cylindrical sha aving a conical tip, and a frustg-coni cgmgrﬂ%o at the
junctipn of the cyl i Figr Bdwb peispsativaview pbthe drusire g famPRRY Fg. 5 is an

expl oded v Iin%\évrsgfrig%p aeng cago%g%gtgg oF ﬂgc?rm&gﬁ@tfoﬁf mi1B Sower blades (two of which

are partially obscured) extending from a downwardly facing surface of a recessed area

of a housing for receipt in female receptacles in the motherboard component (shown
in Figs. 1, 2, and 4);

20 Fig. 4 is an exploded view of the motherboard component of Fig. 2
rotated about two axes to show four openings formed in the board-engaging face of
the housing for rcccip.t of four power contacts and a D-shaped aperture formed in the
board-engaging face and extending through the housing for receipt of the guide pin,
and also showing the four power contacts each having three press fit pins on one end

25  coupled to female receptacles having cantilevered arms on the other end for receipt of
a male blade and the guide pin having a first threaded end with a D-shaped cross
section, a cylindrical shaft having a conical tip, and a frusto-conical stop at the

junction of the cylindrical shaft and the threaded end; and,
Fig. 5 is an exploded view of the daughtercard component of the

30 connector of Fig. 3 rotated about two axes to reveal the downwardly facing surface of
the recess of the housing showing four blades extending through the downwardly

facing surface of the recess, 2 circular opening through the bottom surface of a boss



30 connector of Fig. 3 rotated about two axes to reveal the downwardéﬁ
facing surface of the recess of the housing show ng four bl ades ext &EE&U%
t hrough the downwardly facing surface of the recess, a circul ar opening

t hrough t he¥B@IAHH surface of a boss 26 DEC 2003 WO 01/ 0152 pcRGToki0$a8 7949
communi cating with the rectangul ar apert_Hre in the housing, two pin slots
formed in the card-engaging face of thé housing each of which is in

comuni catio&)with wo of. .the blade slots, four power blades each having a

mal e bl ade a ’%IHE’“&%‘H‘%Y‘”&EFWE% ar ageRtrEdn the heusing taoi piy slots formed in
o Stati e i o erdafing Sace A U hTBNE Aot 1918 oS piiiimichign cvinel gf PO

or static discharge contact having tfiree connec t

connect ed t ctha blade sjuts b phoenbldddseatie Egtinea e BHISR dHetnd PRER
Description of e Drawi ngs Referring to Fig. | there is shown.a connector

10 havi ng a PPiFHHaE 1y of Bins sKIsAding 2t right anglesito thg roale dladoththelntrrd 14 of

an el ect goni &, devi -daught ercard conponent 16 for coupling to a
daught er car d&‘ fSﬁ}gfé:g%wglrbgcsﬁpgﬁ}sgﬁrﬁ%?ff%%q%ﬁﬁ DEIREERRRIAE Alectigallyhe | udes
a housing 2&m¢tdﬁmw&wmafouﬁm@abe%gimgﬁtes a housing 22 with both
housi ngs 20, 22 being configured to facilitate mating of notherboard

conponent 12 to daughtercard conponent 16 as 15 shown, for exanple, in Fig.
1. Illustrat . t.or 10.is.of the type comonly referred to as a right
angl e conne &alf%rwgs%n bo gf s connection of daughtercard 18 to
mot herboard 14 in a pq{ﬂ'@ﬁﬂé@NF%Hfﬂ?e?mscﬁﬂowﬁ%Ac%ﬂﬁwoﬁfb}ﬂv% 4. Motherboard

' avl ng conmett i

conponent 12 includes a board-engaging face on pins 26
and a t AP eadeetherhdard@omponeny 2 der qouplisto(dvavibetboard 4 6PEed et RSSdevidd

section at it nd),(see Figs. 2 and 4) extending perpendicularly therefrom
In the i||u§P$é‘?@H&‘%FF86f&i°H8WPP°’Ng%WOé‘BH%mM terearg 88 ofian electewhié n t wo
rows of si Xd@ﬁag_,MﬁQ&QoﬁéE&gﬂo - L hg~fa 24 and.are arranged
for receipt in twelve throu ‘{fgfieasp’g?dgzgﬁg‘%?e%ﬁ?%mf%gPW%f si x, and
extendi ng t keopoRentd6 fliniea 2 dotsing 2ottt Rousiigs POIAHRQAEAS epent 12

to notherboard.14 is.illustyratively 25 acconplished by press Titting
connection 3? ta'fémi‘tﬁlgtq{l”i’ﬁféﬂ L%FI &8mponent 42 padaightercart compentne v 228 of

gui de pip 3 e/ V1ol 3 4 i n t her.board 14 and ecuring
t hr eade(ljyengh%vgﬁ’to ot er’gﬁgg di;'l}ﬁu\%\n&?%gﬁﬂ?mg .rqgés gﬁ%\?\n‘ﬁ"’“f%%@%l e, in
Figs. 1, 3, refatedto dalriit aiglacshreompbannte it kil BSERANS DYghRr Ay Ng a

card engaging face 38 through which twelve
18 to motherboard 14 in 2 perpendicular fashion, as shown in Fig. 1.

Motherboard component 12 includes a board-engaging face 24 having
connection pins 26 and a threaded end 28 of a guide pin 30 (having a D-shaped cross
20  section at its end)(see Figs. 2 and 4) extending perpendicularly therefrom. In the
1llustrated embodiment, twelve connection pins 26, arranged in two rows of six pins, ‘
each extend from board-engaging face 24 and are arranged for receipt in twelve
through holes 32, arranged in two rows of six, and extending through motherboard 14.
Connection of motherboard component 12 to motherboard 14 is illustratively
25  accomplished by press fitting connection pins 26 in through holes 32 and passing
threaded end 28 of guide pin 30 through aperture 34 formed in motherboard 14 and
securing threaded end 28 to motherboard 14 with nut 36.
As shown, for example, in Figs. 1, 3, and 5, daughtercard component
16 includes housing 22 having a card engaging face 38 through which twelve
30  connection pins 40, arranged in two rows of six, extend perpendicularly to be received
in twelve through holes 42, arranged in two rows of six, extending throngh

daughtercard 18. Also extending perpendicularly from card-engaging face of housing



30 connection pins 40, arranged in two rows of six, extend perpendicularly
to be received in twelve through holes 42, arranged in two rows of 2s§ REC 2003
extendi ng through daughtercard 18. Al so extendi ng perpendicularly from

car d- engagiogsiszee of housing 26 DEC 2003 WO 01/01521 PCFCUS8{S00/177499 -5 22
near top surface 44 are three connectign pins 46 arranged in a row for
receipt in three through holes 48 arranged in a row and extendi ng through-

daughtercarg 18. Il lustratiyvely connecti Qi 08 : ' gint 0
facilitat ezgé’\%"r“’? PURCE &7 afeo‘x‘ff&ﬁgpnecﬁlgpan%crhgnponééflgaazrﬁ(\)‘fﬁ g L%\%ﬁ) Tof

daught er ca B UHHRd 48HHAHEHR 1Rial W dndexfenging throafRuaghteecringt i ng at

t hr ough ho:’ﬂg.géﬂ on daughterc%;ﬂd1 18. Connecti on pins 46 act to facilitate

nore secur ¢llesmapvélp gomfeciiznuging 40 emrddsigoadoriasilitaiepawerdeansier YRV 18 and

" may serve other functions depepdi n th ecifjc _confiqurati of

mot her boar #singLomRAREPAGAL %‘Pg’?}? 8* @%Jgﬁgcf%f‘i? f g g%“%@f?"@@&"ﬁ%‘f? i (H‘gt?t er.

Referripg tp Fi . 12ophectonRRB4Gacl0 10 is
gt o aﬁomﬁ%xgg (a)t?#}tﬁlggl%fﬁﬁé@%ﬁjdﬁféﬂ%?% 18 1€0RMhecHOR D act

il lustr nent 12 1 ncl'udes housi ng 20, guide pin 30,
and four pewRIitEeM@E@uRGoupiinss Mipugitenfardair@mbntaititoclangyarsad 182 i s

formed of electrically insulating material and includes a oxy sha gd
portion 52 andanay servaegier Bpctiens dspERHBE PR EIPEOHF CERAEETHATY BYPET % 52 is
formed to i.ncluyde four ni L hr ough boar d- engagi ng
surface 24 19@§M?rga§§ﬁ§ﬁé V%%?Rgﬁ%sﬁ%%&(;f\?\%%ﬁ%&éont act cavities 58

ext endi ng t hrough t hcaafig &fFigee fldap eshtirabsdrd borhpondro @ of camattaciO

cavities 58 are separated and el ectrical I]}é I nsul at ed fr_gm eaﬁ O"ﬁﬁ@rﬁ by
di vi deil0 was Imsaged. THothethoredeongmnent Bowchideskaysing20; gpide pin 1. A to

communi cat RSN R eiects S ol o o BpRbiRnBRRR 2 UMY T, oo 5

Fl ange 54 igfeckiallp Shsuitihg 6latighal andinshdpesbapsiaped por?ion 66 aed ndladgnds bet ween
boar d- engagi ng face 24 and tog surface 68 of flange 54. Guide &uﬁgpso

i ncl udes t fextzadig therefres. Woxishapet porignet? isfemeedde anglyds four opepi i cal

shaft 70 having.a .conical tip 72. an u - l.eal t he

junction ofexf"ﬁlg‘ 'Oﬂél?ﬁ%aéﬁa'e g%ﬁ%&%r@%ﬂéﬁ%n %@Fﬁ%‘;}ggid end 28

of gui ‘i§ RioRtasPedvitick B8 BkfeAding Hroua thPbreBRpEsbxRpédp@1i6H SENPbenge 54
stop

unt i | 74 engages top 25 surface 68 of flange 54. Thr ead;}g’ end 28
extends sulwhtaot cavitiey SPerqrepataicdland Elgctrically inselated feom saphAiher Aviger, o

Coupl ed o WIS SRR AUTIG iR RO SPoto Lo i Babbe
blade-receiving slots 64 each of which is in communication with a separate one of the
four power contact cavities 58. Flange 54 is formed to include a D-shaped aperture

20 66 extending between board-engaging face 24 and top surface 68 of flange 54.

Guide pin 30 includes threaded end 28 with a D-shaped cross section, 2
cylindrical shaft 70 having a conical tip 72, and a frusto-conical stop 74 at the
junction of the cylindrical shaft 70 and threaded end 28. Threaded end 28 of guide
pin 30 is inserted through D-shaped aperture 66 in flange 54 until stop 74 engages top '

25 surface 68 of flange 54. Threaded end 28 extends substantially perpendicularly from
board-engaging face 24 as shown, for example in Fig. 2. When threaded end 28 of
guide pin 30 is coupled to motherboard 14 using nut 36 as previously described, guide
“pin 30 is electrically coupled to any contact immediately adjacent aperture 34 in
motherboard 14. These contacts, if they exist, may be connected toc power circuitry,
30  ground circuitry, or static discharge circuitry. Thus depending on the configuration of
motherboard 14, guide pin 30 may serve as a power contact, a ground contact, or a

static discharge contact, as well as serve its main function of providing guidance to



pin 30 is electrically coupled to any contact imredi ately adj acent aperture
34 in notherboard 14. These contacts, if they exist, may be connectZbl Df6 2003
power circuitry, 30 ground circuitry, or static discharge circuitry. Thus

dependi ng wo diheszgonfi gurati on of notherboard 14, guide pig-PlsdiRYosd€’ Ve
as a power contact, a ground contact, or a static discharge contact, as
wel | as serve its main function of prowvidi ng gui dance to 26 DEC2003 WD

01/ 01521 PCTIUSOQ 17949 -6 facilitate proper connection of notherboard
conponent 1facikitatezproper epusiectiorn ofypotherboardk®mponettie toldauglitéraird dogibasic nent |
each power 8ntact 50 is identically configured as shown, for exanple, in
Fig. 5. Each™power contact 50 -includes three 5 connection pins 26, a bl ade

receptacle 76, and an g fHe§iidated t ' bl.ade. recept acl e
76 to all three connection pins LZ%{ Eacﬂﬁp%cv\%ﬁo‘%gﬁ g@ggglﬁlg‘fl}%ﬁgﬁhed into
a separate oosigfredashownofor axdmpleih BieS. Fch pbiver conbie 50 iRMudebiragie

recept ac%)e 76 1S posi éi oned to |lie_adjacent to blade-receiving slot 64 and

connect i dn FPHECHY BiRS & bladprseeptacienlq. godar puemplairent path 78 apupling

boar d- engagi : le.76,10-i ncl udes four._cantil evered
arns 80 arrg%g%g&igﬁa%ggg@ %gﬁ‘ﬁ%e?‘?‘%g%‘g‘%f‘ é’érﬁazl(f 21:(%:?’50 &t F?r&%# S0i5imsedy of a
bl ade i nser irtéla stpadatg bndbfsitver e6@hiticatited 8. AkeARderBh AR reRPERIMG Pai rs
of cantilevered arns 80 to connection pins 26. Each of the four power

contacts 58 nositieped torliecasijgopnt ta dlddatrectivingsiot fé and tannection mns/2Gextendnal | s
onnector 10

60. Referri -Rhgs. 3 .an daught.er car.d conponent .16 of

15 is illus rg{agg.alll)?ﬁcu ?ﬂdéﬁ'ugaégfdﬁ% FlSheaging ??F@%d%g%%@wf%ﬁ gui de pin
cont act1(82, inchudds fove bartitsvereddrd 88 afdazedifl BppbQhS hAlf 18 2adfitall it Sf car d
conponent 16 is formed of electrically |nsu?at| ng material and I ncludes a

body 86, a tuwingef ekladeitisaged thovughblade-ré@iving dlod 64 hadbetwaen epgiosingi ng from
body 86. Body 86, boss 8 a flange .90 . define a box-shaped recess 92
sized to re%%fs\})g ¢ @PE %ﬁ%ﬁ’s&g’r@ iCB‘i‘f%ﬁﬁo%Pmﬁg?h&a%af € SOIT POMSHFRIMCISL 2 of
connect or 16 isaSechiany ifsalat @RS othérs By Bivids 6 includes a
card-engagi ng surface” 38 faorrred to (i)nclsuge“{lé\%gs o%é's()%94 separ ated by
dividing wall 96 f orRefdrringap &igs. 3 Shd6 sdghiercard componeuni €6t dopfiedtért 10

bl ade-r cei.\/i.1 cavities ‘geobscured) ext.endi ng from openi ngs (obscured) in
top surface®? &L&Pteﬁaﬁiﬁﬂ%fz ORI Iéripcludes hoysivg g3, By PIBEonECYBur bl ade

o017 2, | L ol sy shochl22541 545y B 500 BB ©°

of electrically insulating material and includes a body 86, a boss 88 extending from
body 86, and a flange 90 extending from body 86. Body 86, boss 88, and flange 90
define a box-shaped recess 92 sized to receive box-shaped portion 52 of motherboard

20 component 12 of connector 10, as shown for example, in Fig. 1. Body 86 includes a
card-engaging surface 38 formed to include two slots 94 separated by dividing wall 96
formed therein. Slots 94 are in communication with blade-receiving cavities
(obscured) extending from openings (obscured) in top surface 44 of daughtercard
component 16, through body 86 to four blade slots 98 formed in downwardly facing

25  surface 100 of recess 92. Body 86 is also formed to include a rectangular aperture
102 extending from rectangular opening 104 formed in top surface 44 through body
86 and boss 88 to circular opening 106 formed in bottom surface 108 of boss 88.
Rectangular aperture 102 is separated from blade receiving cavities by an insulating
wall (obscured).

30 Blade slots 98 in downwardly facing surface 100 are configured so that
blades extending therethrough will also extend through blade-receiving slots 64 in top
surface 62 of box-shaped portion 52 of motherboard component 12 when Box-shaped



102 extending fromrectangul ar opening 104 forned in top surface 44 through
body 86 and boss 88 to circular opening 106 fornmed in bottom surfackﬁﬂ@ﬁ%ﬂﬂ
of boss 88. Rectangular aperture 102 is separated from bl ade receivi ng
cavities vogomeisinsul ating wal |l (obscured). 30 Bl ade sl ot ECEHSM IR wnwar dl y
facing surface 100 are configured so that bl ades extendi ng therethrough

w Il also extend through bl ade-receiving slots 64 in top surface 62 of

box- shaped rti.gn 52 . SRR N d 26 DEC
2003 V\D%l?%%gﬁfgﬁ)z‘ﬁ%%g‘%g%%gport|gﬁlﬁg%o%léoﬁgiz\%misnﬁfgcess 92 and

mot her boar g GRMRARE Bsmpandns 1 SRCRGupopaiing Mteindmtdmcompont#tis sged @id cul ar
opening 106 in bottomsurface 108 is sized and arranged to cei ve guide
pi n 30 whearrangeti¢o troeivd guisiepomah whep masheraead CP@POMﬁSﬁESerP%tﬁég) conmponent

- 16. Frustoconical stop 74 ages | J ' QIRESY ' mat i ng
to center W@W?@&?‘%BP&@?TgOE B‘Fto\é\%‘ﬁg‘ Sg(if’pn?{}sg%ggt@%?n rec%}g%lgﬁ%ﬂ@gpert ure
102 of 5’3“811&%%&1%9% RAGPhindtBal $IRGR ¢ didopth 30twiflin feozhpdes t hr ee

cont act™ pi ns , a guide pin receptacle 110, and an internal current path
112 coupl i pger@ié 062 pf daugbeeprdodmpdeOt i@ al | three connection pins 46.

Qui de pin receptacle 110 includes, three cantil evere aR, k14, two of
which are in form anCgsoRIP SN '%2‘Pﬁluﬁﬁﬁcﬁ%chtcgpgcgﬁ”g%%%a%@é%ﬂrpl ing of
gui de pin 30 to cqnhact, i el or &dpBhdBuidd finaecptaclealifad to be
recei ved iﬁece?%ﬁltegr%giaﬁ%gra%aﬂg%?ﬁ?e 10 h%]fembodyp%, V\hegmgﬁ?ge, pin 30 is
i nserted t hn@ueh crineetidiapins aferGuide fiderecaptacint ) melydexthisespntipiaredir e 102
during mating of notherboard copponent 12 to .daughterc : 16,
coni cal0t i przpl b, tyecl@hjsbargin fofges opRoYaA P g‘i/%F@%%%%%}B gﬂﬁgﬁfde pi n
receptacle 110 a sQ.t Nt 14 34 anGhsedo Bk egvgived in ndri cal
body 70 of gafiﬁ"&é‘?g‘?ﬁ" %%lt%cgs%rsc%@i Sjébgégcé:lt%?ia?gﬁcont act etaeen .guide pin 30
and gui de pj e agérnit< 102 Bf béty 6.1 When ghide penbbitiinssrted threnglr GA&PIE ur r ent
path 112 extends perpendicularly from gui dg pin rece& acl e 1%? to
connect i on opemisg 466 and interestangelgr pRSFRIrG K durns matingd %?*bfﬂ’?ar y shaped and
covers openings (Q ur.ed) .in r . A d8fin ASurgeoWn, for
exanpl e incﬁwgg?éqtngﬁ%d?&“&ﬁaéég?ngg%%wtlﬁ’g&%éc%ﬁyﬁgﬁgg ilo_nglcl)lf mot her boar d
14, guide Qhﬂril%pcr@)(m%efl\ﬂeoﬁgﬁli@ R Weepaoletlaotapam sy thaticabtileyered agms 1H a

a

static di scharge contact. Since guide pin contac 2 i.s.electrically
coupl ed tos@dédbngbmliraﬁioahmﬂwﬂ&ﬁéﬂmlﬁﬂemméﬁe W%ﬂorgﬁc&éﬁ et car d

guide pin 30 and guide pin contact 82. In the illustrated embodiment, internal current
path 112 extends perpendicularly from guide pin receptacle 110 to connection pins 46.
Internal current path 112 is rectangularly shaped and covers openings {obscured) in
20  top surface 44 of body 86, as shown, for example in Figs. 1 and 3. Depending on the
configuration of motherboard 14, guide pin 30 may serve as a power contact, a ground
contact, or a static discharge contact. Since guide pin contact 82 is electrically
coupled to guide pin 30 when motherboard component 12 and daughtercard
component 16 of connector 10 are mated, connection pins 46 may be coupled to
25  appropriate ground, power, of static discharge circuitry on daughter card 18.
In the illustrated embodiment, two configurations of power blades 84a,
84b are illustrated, for example, in Fig. 5. Each power blade 84a 84b includes a
plurality of connection pins 40, 2 blade 116, and an internal current path 118
coupling blade 116 to all of the connection pins 26. Power blade 84a includes two
30 connection pins 26 and power blade 84b includes four connection pins 26 in the
illustrated embodiment. One of each configuration of power blades 843, 84b is

inserted into a separate one of power contact cavities so that blade 116 extends



conponent 16 of connector 10 are mated, connection pins 46 may be cot: IeEg
to 25 appropriate ground, power, or static discharge circuitry on da Srﬂt 2003
card 18. I\g th’% i.llustrated enbodi nent, two configurations of power bl ades
84a, 84b WPPMstrated, for exanple, in Fig. 5 Each povRET/HF®Ya84a,

84b includes a plurality of connection-gins 40, a blade 116, and an
internal current path 118 coupling blade 116 to all of the connection pins
26. Power bhigde adé set ogl ANEE L j ade 84b

i ncl udes four c%}ﬁl?llecti on pfﬁﬁi'sédg%e?{%nt%ﬁe i%’f‘ﬁ’?&?’é’?‘%ﬁg@mﬁn@wa%e of

each confi gdwoat beand-chgamngefacbBldes 84a, 84b is inserted into a separate
one of power contact vitieg so that bl ade 116 extends 26 DEC 2003 WO

01/ 01521 PCT/ USOXY 1793@1"3“— ’QOESTH%FWG@ECO&P&@@H%%F mpgedsiQf2ughiprsatd ImRSnERE 40

extend subs ial | iGul a [ t e SN0 G 188638 When
not her boar dtlg’%@r@ﬁt@iPﬁgwﬁgtﬂe%%%artfgﬁgjﬁ%gggﬁb corrponeﬁtlﬁg%é, gui de pin
30 i s rexei dagghidicard cotipdfier® ) 6nA GruddBorital RAjpt DIengEEdsaes b @irdlilar S

daught ercard conponent 16 and frustoconical stop 74 engages wal |l s of

circular oppennglaOw® qentes splindnicelshafi di0iof gmidsiman B0 withit regigngielapanert8E wit hi n

t | 102 of d t 16, h bl 116 of
Gaught or car MOEEhdkBieret chnoREL Lo CEER SR iRt Pt P B0l06 364 o
ot her boar drezeivB@ iR BligH Bladd tbceRIRLES 64 dTendtha®6ai 26apbAGH 92 48d lepgaked

adj acent thereto. Thus, connecting pins 40 of 10 daughtercard conponent 16
are coupl edthedladgrecapbante 7t lpcated adiecdnt thepitos Thas, obnnegtingpingd@red conponent
12. Ap r,source i,s electrically connected through <circuit n the

7ot her bithr dSA3EbisTazd BAmPPREnt 1 iR feuRlEde corsesppniing Eomscting BBs 2BoRs 26 are
coupl ed to piferdeompGithfYe! X HSRF shkedisWietidipy ketheandniagronent 12 is
mated to daught ér car doc%rrponent Fg plgns 415 ar g—mraiﬁgo coupl glé&t gﬂpower
source. 15 Growtmy om theomotharhghtdeYLadjateABtochmnnkh holes B2 aupins B6] 8incédpirand a
power usi ng,conponen can then provjde power to the power using cqmnmponent.
Connect or 186 Pfgceahlﬁhéﬁp@a 4§§5 awww&%&écrmfgmhc&ﬁ@?teergaﬁﬁéewwﬁrl ¥ di ng
gui dance a o | J I REGL Or

because thglgél fa gﬁm\gﬁ (Eala %ﬁgg?g%ﬁ@ﬁ:g?@gf@.ﬁihﬂg{cﬁa&oﬁdgg?%ﬁ%ﬁgwg%m 12 are

coupl ed 5t o Chciitrg opalaephtsreard V8 coliplifg tHreughhiadlés 49 aelta povadr uSmigicaadpdnerit. €.
the bl ade receptacles, 76, are_ insul ated against contact by a user during
hot swappi ng® PLOVidePawsy Enthe pRWEKUSIng component.

Connector 10 is configured as an inverse right angle connector

providing guidance and power. Connector 10 is considered an inverse connector
because the femnale receptacles 76 in the motherboard component 12 are coupled to

20  the power supply. Thus the “hot” electrical contacts, i.e. the blade receptacles 76, are
insulated against contact by a user during hot swapping. While the invention is
described with reference to a right angle connector, it is to be understood that the
scope of the invention should not be limited to that specific configuration of
connector.

25 Although the invention has been described in detail with reference to a
certain preferred embodiment, variations and modifications exist within the scope and

spint of the present invention as described and defined in the following claims.



described with reference to a right angle connector, it is to be un?esr[@:lt%ﬁij
that the scope of the invention should not be [imted to that specfrfi
configuration of connector. 25 Although the invention has been descri bed
in detail with reference to a certain preferred enbodi nent, variations and
nodi fications exist wwthin the scope and spirit of the present invention
as described and defined in the following clains. 26 DEC 2003 -9 CLAIMs: 1.
An el ectrical connector for coupling a figcst board having power consuni ng
conponents to a second board having a power supply, the electrical-

connect or CWQ: 5 a first board conponent having board contacts for
coupling to st board, a first alignnent portion, and el ectri cal
contacts electrically goupl ad di@tihi® colpRard f&(}{&lﬁﬁﬁghﬁgﬁcﬁoﬁd&ﬁ%mrd
conponent configured to mate with the first board <conponent, the 'second
board conponrensudhiagi cogaponent teontcant oimdrhavingsd poveertsoppiethe tEcgmabnd boar d,
el ectrical contacts electrically coupled to the board contacts and

confi gured (OB @HRANRE el ectrical contacts of the first board

o mated. "and & secortETRBPE NP paR AR HE SRR A s AIAE D fu sl o
first alignmpaty Ak AnkRnPpeBsh! dhd edduithl thstaét eRbhRELY sageTitcaRar d

conponents for rmating; ‘and 15 wherein at |east one of the first and second
al i gnment pootidosomtats andonfi gured to be mechanically and electrically

coupled to the first or second hoard respegtively. 2. Th egtrical
connector of claim 1 whacenhbeudKRompopFRt CPP-g%‘lrc‘gH{\;ma?é@&gmg’?}ﬂ%‘ﬁt
portions are _confiqured to |.C - [ 20 to
the first aﬁﬂ%ﬂ%’ﬁd{hgcfﬁ%c’ d&?éag%g_l ent)ﬁ/{. é gﬁeﬁgﬁg%?étlggg{%ggn (?te‘g? of

cl ai m 1) pheisgidhdtirdleldif:atbaahdts eRbticEONtaRIE ©fthé Bearllicontactaagd second
board conponents is a blade and the other of the electrical contacts of
the first andoSgpmeddo coumotrethe slactical catants oftibe fssthoard componentmehen the

bl ade. 25 first and second board components are properly aligned and mated, and a second

alignment portion configured to mate with the first alignment portion to properly
align the first and second board components for mating; and

15 wherein at least one of the first and second alignxent portions are
configured to be mechanically and electrically coupled to the first or second board
respectively.

2. The electrical connector of claim 1 wherein both of the first and
second alignment portions are configured to be mechanically and electrically coupled

20 to the first and second bosard respectively.

3. The electrical comnector of claim 1 wherein one of the electrical
contacts of the first and second board components is a blade and the other of the
electrical contacts of the first and second components is a receptacle sized to receive
the blade.

25 4. The electrical connector of claim 3 wherein the first and second

board components include a plurality of such electrical contacts.

' . 5. The electrical connector of claim 4 wherein one of the first and
second alignment portions is a guide pin and the other of the first and second
alignneent portions is a guide pin-receiving receptacie.

30 6. The electrical connector of claim 5 in which both the fixst and
second alignment portions are adapted to be mechanically and electrically coupled to

the first and second boards.



30 4. The electrical connector of claim3 wherein the first and secgfg
board conponents include a plurality of such electrical, contacts. % PAE 2003
el ectrical connector of claim4 wherein one of the first and second
alignment portions is a guide pin and the other of the first and second
alignment portions is a guide pin-receiving receptacle. 6. The el ectrical
connector of claim5 in which both the fast and second alignnent portions
are adapted to be nechanically and el ectajipcally coupled to the first and
second boards. 26 DEC 2003 -10 7. The electrical connector of claim1l

wherein the second boakd is @ eﬁ@%ﬁ%ﬁ% tortolﬁlafifnrf%hpz%ﬂf%eis %:%dq)%'ﬁﬁi]ﬁer

card, and wherein further the sec conponent 1I's a board portrion

having i ts bogbthercd Atk Siradapidsd aldabgtierpringhd Whiri fihber boar d and the
second alignnent portion 5 includes a guide gln adapted to be electrically

and mechani cal |y coupl €@ secondhzpardroompeiherdisiz baard pongor having Bobeatdconponent
Is a card portion configured to mate with the b d portign, the card
portion havi%@taﬁwdéﬁﬁddg%(?ﬁ%gsm e.gpéhqrfnp%rfl aﬁagﬁﬁs%ﬁﬂé)mmtil’ﬁﬂ%i ng
card contact, - Li . r ' pgnment 10
portion ?nclliﬁlalﬁﬁés aggggfagggﬁag;térdgggg\%?%%ﬁ%gﬁ&&g%gﬂcgﬁ%kﬁpgﬁfcllﬂggl
connect or ofgthafbderd; iad Whi ch the board portion includes a housing and a

plurality of board contacts coupled to electrical contacts attached to the
housi ng i n a confi gur athedstaruird epmpenent fsor ¢4rd portingl eradiguredrio usate Hithilie a

plurality of card contacts coupled t.o el ectrical, contgct ttached to the
oLt ng | ' £OREEPUFEORr Co TURTALTYRE s BoRrL ST et of it SSrAIEL COFPRATEE] 5 m
8 in whi ch tHg, &AL FROLIDRS fdr EbMEES oqueﬁsug@t&&mﬁ&&eaﬂw%%c ple guide
pi ca-receiving ap8rture position {0 engade the guide pin en the guide

pin is neceipsgibn Mehidéng digddpin-recsieing iaperturepert ure. 20 10. The el ectri cal
connector of claim1l wherein the second board is a notherboard and the
first board is a daugh¥er cZheelecwicakeansaetopehielaire drip svhaeh thiedoard prstien

portion having, PR Loy 8 Spthlity S B LobiBohsMSupRY 1S ERORICE ctesitl 98 PI 1T

attached to the housing in a configuration and the card portion includes a housicg and

2 plurality of card contacts coupled to electrical contacts attached to the housing in a

15 mating configuration.

9, The electrical connector of claim 8 in which the card portion
includes guide pin contact adjacent the guide pin-receiving aperture positioned to |
engage the guide pin when the guide pin is received in the guide pin-receiving
aperture.

20 10.  The electrical cormector of claim 1 wherein the second board is
a motherboard and the first board is a daughter card, the second board coraponent is a
board portion having board contacts for coupling to the motherboard, a guide pin,
electrical contacts electrically coupled to the board contacts, a housing, a plurality of
board contacts coupled to electnical contacts attached to the housing in a

25  configuration, receptacles positioned adjacent slots in the housing and the first board
component is a card portion having a housing, a plurality of card contacts for coupling
to the daughter card, 2 guide pin-receiving aperture, and electrical blade contacts
electrically coupled to the card contects and configured to couple to the electrical
contacts of the board portion when the card portion is mated to the board portion;

30  wherein the plurality of card contacts coupled to electrical contacts attached to the
housing are in a mating configuration and the receptacles are sized to receive the

blades.



el ectrical contacts electrically coupled to the board contacts, a housing,

a plurality of board contacts coupled to electrical contacts attacHe§ED?2003
the housing in a 25 configuration, receptacles positioned adjacent slots in
t he housing and the first board conponent is a card portion having a
housing, a plurality of card contacts for coupling to the daughter card, a
gui de pin-receiving aperture, and electrical blade contacts electrically
coupled to the card contacts and configured to couple to the electrical
contacts of the board portion when the cakd portion is mated to the board
portion; 30 wherein the plurality of card contacts coupled to el ectrical
contacts attached to the. holld Heftasad conneptonaf ¢lpign tOwhengin tht honsing df thee’

receptacl es are sized.t ecei ye th bl ades., 26 DEC, 2003 -1 1.. The

el ectri cal ccfﬁrr%& pa W?%{eﬁ?m%g\ﬂﬁg?c&aﬁg?q%ﬂﬁ%ﬁ§md BP'PP‘P@‘:“]JE%Y &opgoteei on

i ncl udes a ”%dtﬁ%sﬁk@éé‘ce and the bl ades extend perpendicularly fromthe
mati ng surface. I2. The electrical connector of claim1l1l in which the guide
pinis 5 adapted to be2el ecTheichatriosl encecroctiniiond I i wisidptteduide piés

not herboard. 13. The el ectrical connectgr of claim12 in which the card

portion ? ncPiised whertepnealysnd sachanicadycqupled o bamptbgbeardecei vi ng
aperture positioned to,seng . Q] I e Lde pimis.received
in the guide pin-recei \/1!3'ng qgl%gé'{&g}%ﬂc%siﬁbqwﬁﬁeﬁ; gg‘#ﬁ%&f%&ﬁ%ﬁ?or of
cl ai m 12 wheprhitiek lg@ide il Cohdd w&m&&&tgﬁ@ﬁh@%iﬁﬁ@iﬂemﬂ”ﬁbsm@am cally
coupled to the daughter cant and the guide pin and guide pin contact are
configured t engageths gwids pip whrmphe seide pigis treeiyed in the ghisie piprras&vBien cont act
when t he cardqor%ﬁ_tion is mted to the board portion. 15. The el ectrical
connect or of Rt 14 wher ein the board portion 15 and card portion are
configurggl to ensure tha! guneRleBhitalRRhaGsr FRthidNS vliErsls o fridk Bin
electrically coupled before the electrical contacts of the card portion and
board porti ocontantés eleetically ahd ypeclkrnpiaby coupled to the danghter card and the guide

pin and guide pin contact are configured to electrically couple the guide pin to the

guide pin contact when the card portion is mated to the board portion.
15.  The electrical connector of claim 14 wherein the board portion
15 andcard portion are configured to ensure that guide pin contact and the guide pin are
electrically coupled before the elsctrical contacts of the card portion and board portion
are elecﬁcally coupled.



