; e3eWFf 86nT; F; 2 3 S E P 2002 ~d -1 CORDLESS COVPRESSI ON &&%&N@g@&?
"FOR A HARD DI SK DRI VE Technical Field This invention relates in general to

<ol e lemmmml 3"di sk arive. Background ATt The el ectri o
cgnnectl on of epspindle notor for a ha?d di sk drive (HDD) req mm’”m}mmm
cost, easily manufzactured reliable connection which fits wt

constral ned space and mai ntains the seal ed environnent of the HDD ' 8Hhe
type of prior art design, the electrical -portion of the spindle notor is

bui I_t as a unit wt %ﬁm% ﬁPl&f’S@Ibﬁ\E‘M@i‘BkWﬁeﬁEé{I@ﬁeal ed with

potting conpound as S he di sadvant age of
e which necessitates a

requiring the disks to be sta Aium

screwtype clanp. Screw clanps are expensive and show poor curvature
per f or rande&chnigabFieldond prior art design, a flexible cable is routed
through a hole or joint in the base casting and is sealed by a piece of
tape or a gaskeéhthis ihventionrelang infehdial tblekxtridabcombtiors andtihganiwnlak ashur i ng
process is difficult. This solution also adds the cost of the flexible
cable, an d’g@ﬁgﬁ rebl ditionally, the cable
must be p?b%gg tegﬂrteggﬁfg@{n e c@éﬁllggggfg&bl%gé@d as an additional
operation in the manufacturing process A third solution utilizes a
connector which is integral to the base casting The connector has a mating
connector which is contained in the flange of the spindle notor. The notor
wires exi BackgramdeArtasting either via a potted connector which is separate
2 3 SEP2002 -2 fromthe nain armel ectronics connector (AEC), or are
joined to the A ddyctdcdl kexidotion of the spmadlel rrotoo fatadrird dsk deive (fdDD) e. Bot h
t he potted connector and the internal flexible cable add cost, and the

routing of ciuﬂf‘es%%& §t'g£§‘ﬁ>' atﬁ'ilm Qd%ehnﬁbl%'%g éb@noh%ﬁﬂg §wfﬂ?ﬁ%r Swi t ching

noi se into the sensitive s erea wite In the other
lines of the AEC., In addjtion, e n typic u re
angul ar al PSR W“’t‘h‘&l %‘t“tﬁmsttg e‘a{g' On‘élé‘ﬁpts‘?fjrth%t}bﬁgnjé‘n? Ihea#c
manuf acturing difficulties and cost during assenbly. In a fourth prior art
desi gn, t HEI0F Brileeiear the slecticabpartion of trePHgiePOtoR HrRuikAT & Kb Mathrabrss
through the casting wall. The notor is secured by a nut which i.s external
t o t he shafldte, aiidehe orn@ovioes ars seated With potting comheurstmftheyaewt the wge. dihisect |y
into the PCB. This

design has the disadvantage of requiring the disks to be stacked in the base plate which

917"

necessitates a screw-type clamp. Screw clamps are expensive and show poor curvature
performance.

In a second prior art design, a flexible cable is routed through a hole or joint in
the base casting and is sealed by a piece of tape or a gasket. The routing of the flexible
cable in the manufacturing process is difficult. This solution also adds the cost of the
flexible cable, and the seal performance is problematic. Additionally, the cable must be
plugged to the printed circuit board (PCB) as an additional operation in the
manufacturing process

A third solution utilizes a connector which is integral to the base casting The
connector has a mating connector which 1s contained in the flange of the spindle motor.

The motor wires exit the base casting either via a potted connector which is separate



is an expensive design which typically has pins in the notor th a
vulsnerabl e to damage. It also requires a nut that is nore diffi gﬁtsﬁp 2002

handl e during the manufacturing process. In addition, this design limts

t he ambunt of space available for the notor since the end of the shaft nust
be at the PCB level. Limting the notor space reduces its efficiency and

i ncreases the power consunption of the-Rile. An i nproved el ectri cal
connector_for the notor of an HDD is needed. 3 S E P 2002 -3 Disclosure
of the | fienthenain mqiwwlmﬁpn@é@(éﬁqmr&w&m@@ttm ABG e flexibles pi ndl e
notor inside a hard disk drive enclosure to a printed circuit board (PCB)
mount ed. wableildeatedhinsidieske Hlec IBighithe. potied comsdctoraad drelintemah flexibbscabldase
casting formed with a |ipped aperture. The connector includes a rigid,

canti | eveardalcb&eaﬁme'raﬁﬁr{gﬁoemé%olf@%ig?ﬁlsCtMQﬁHﬁ:r/ﬂz@léeﬂﬁ{uto‘adcé RefgEi N The

conductors term nate at res spring contacts |ocated at both ends

of the conn tor of t nect he PCB
bth s soPBREneTE B et RannP TR PRCRAE e ek i B S ek o on
connected to contacts on the PCB. The ot her end of the connector body
passes t Hhodgk. tInaddision: thiedesian typigaliysreqyaesirecishanguias alignmens afsee cast i ng.
Contacts fornmed on the spindle notor are conpression connected to the

el ectri cahotoptii the base) ITHiH eeqRirb@entetiaides hivtuteniggtdiffichhdy and\ceseddiing to a
first aspect of the invention, there is provided a connector for

el ectricalg ge)fntg9nnect| ng a spi ndle notor in a hard disk drive to a printed
circuit board sai d connector conprising: an elongated insul ative body

having a notor, e d a card .en t he bod beln p b unted to
a basepl at e oﬂnﬁﬁguﬁgPﬂoﬂ? Qcﬂgqggiunggg{ gﬁﬁi 8&5@&% ﬁ@lggdy to a
basepl ate; at | east one el ectrical conductor extendlng t hrough the body
from t he Rrotredesdhmough therpasting wakbndhe motqrris secugas byi it Vel isertespalthe not or
end of the electrical conductor which is adapted to nake conpressive

cont act wht kheft. CDind eominegtadisam thé end of the kkeaftraidplughdirectip éntb oleyPCB. Thisured to
t he baseplate; a second resilient contact on the card end of the electrical

conduct oris Whieaierdsiedfaigh sehidiPryiRKRy RATRECESHY A hATHe VhihbtaBieagnt act pad

on the printed circuit board body is secured to the baseplate; and

gd;p{] ed t%ﬁk?arﬁegita%?o }ealt")]ﬁg g‘i}qé?rgn g? 1&42&11{?3%%5%1?@%15% f%}e}g %IRI?%I as Ch 'S

first resilient_contact into engagenent with _ the con d on the splndle
ot o vheRTOFTE ELHHGRR thf dosifs NGNS dee STROUN, OF FRRcR sy gt fof the motor stnos

the end of the shaft must be at the PCB level. Limiting the motor space reduces its
efficiency and increases the power consumption of the file. An improved electrical

connector for the motor of an HDD is needed.



drive. According to a second aspect of the invention, there is pr ozlogieggep 2002
hard di sk drive, conprising: a baseplate; a spindle notor nounted t

basepl ate and having at | east one contact pad; a printed circuit board

nounted to the basepl ate and havi ng at 1Iﬁl3east one contact pad; a connector
having an el ongated insulative body with®a notor end adjacent to the

spindle notor and a card end adjacent to the printed circuit board, the
connect or Disclosureofithednyentione basepl ate; a fastener for securing the body

to the baseplate; at |east one electrical conductor extending through the
body; a first coAmoedisdswon@essdBimer thitetiot 0onmeeR Ddpindle nt@cihside alhard
conduct or whi ch nakes conpressive contact wwth the contact pad on the

spi ndl e MOYRE dWE BndIbKIrORAY phﬁte&"cfrb‘ﬁl@gozﬁ@ (POB) RRsrRl JukideAhs %%‘era‘ﬁcloswe.
conpressi on contact on the card end of the electrical conductor which nmakes

conpressi v when
the body | SnEGRk Mcpoitt E‘hcﬁ@ﬂﬁeaéé’v%%eaﬁsﬂﬁé% Bapdfh BB EReRUS ohls 8%k,

end of the. b mhlc ses he fi rst essi on cont act enga enent
with the c@ﬁﬁ‘g%i a B& iiiperd lﬁsp insblating Doy ane f%@ue@mw%eff Befeifs; 119 ed
in the hard disk dr|ve 2 3 S EP 2002 -3b According to anot her aspect of

t he i nvent fanductotsclermingternt th weidicnt spaing citaits dodated, at bothperidsiofighe eonnector
basepl ate; a spindle nmotor nounted to the baseplate and having at | east one

contact pabodya Qné shddf ter connéctbobsdy i9BERIredtd thetFEB bdgepkate okl thwtherg at
| east one contact pad; a connector having an elongated insulative body with

a pair of panah @Ammt@bﬁ %%nﬂ%ré’%ﬁ??esﬂbﬁ%&é&@d% Rnfacts0bh Gtk PYB2 TR, 2
not or end adjacent to the spindle notor and a card end adjacent to the

printed ci , t th a
single scrgét\i/:lv V\éﬁéfr3 gflat?\lgt Iéﬁ]e?g)?g)%ﬁ?a% ?ﬁég%oﬁgé@%ﬁ&elagd Irg%ct%)%%% ?{ elep\rll\qq he
basepl ate t he r| nted circuit board;. fastener for securing the body
Lo the bastpPatecastie | Eauacs fimertadihr aindle SARICHS CoBRISEN FEMEa g heans
generally contoured to the shape of the body; a first conpression cont act
on the not eJectepdl contagts@ndheether endl ofdomeniaeder badyt ab ext endi ng from t he
not or end of the body which biases the first conpression contact into
engagenent wi t h Aberdingttact fisadsmeet bh¢hesipvation, ther@is provided a connector for

electrically connecting a spindle motor in a hard disk drive to a printed circuit board, said
connector comprising:

an elongated insulative body having a motor end and a card end, the body being
adapted to be mounted to a baseplate of the hard disk drive;

a fastener for securing the body to a baseplate;

at least one electrical conductor extending through the body from the motor end
to the card end;

a first resilient contact on the motor end of the electrical conductor which is
adapted to make compressive contact with a contact pad on the spindle motor when the
body is secured to the baseplate;

a second resilient contact on the card end of the electrical conductor which is
adapted to make compressive contact with a contact pad on the printed circuit board when

the body is secured to the baseplate; and



23 okl ZUUL
a second conpression contact on the card end of the electrical conductor
whi ch nmakes conpressive contact wwth the contact pad on the printed circuit
board; wherein the first conpression contact and the second conpression
contact extend in opposite directions reglative to an axis of rotation of
the spindle notor to nmake contact with” Rei r respective contact pads; and
wherein one of the conpression contacts is_ inclined at a greater angl.e
rel ative to the bEyexiendme: fram theyaptosend abths hiedy adushnis adapied &g wteragt gvith
wherein 2 3 S EP 2002 -3c each of the conpression contacts are flexible,
canti | ever alelenieal off the dyard digk deivb éo bias Brd fifst Besgliont pontect info ¢rngegdmentiwiths
Figure 1 is a lower isonetric view of a first enbodi nent of an electrical
connect or thenshtade pad! onnthacpdrditamer Wiidh theeconisesr isOifstaffed) itf ehe?hdrd ddk
inverted sectional side view of the electrical connector of Figure 1 shown
instal led gpve@ hard disk drive. Figure 3 is a lower isonetric view of a
second enbodi nent of the electrical connector of Figure 1. Figure 4 is an
i nverted sectiongl si.de view of ,the el ri.cal .conpnector of. Fiqure,3,.ghown
nstalled in a NAFEnEdSdt prrgnd spech of Tl pyot HoRR pRkdst b idyi ng
Qut the Invention Referring to Figure 1, a connector 11 having at | east
one netal SBYR SMPAYNE ocated within a plastic body 15 is shown. In the
preferred enbodi nent, connector 11 has a pair of parallel contacts 13 which
are nol ded wit hi mbasaplatext end conpl etely through body 15 (Figure 2) but do
not touch one another. In alternate enbodi nents (not shown), connector 11
may contai n nor ea piadie watorcasiimed ® thébadBpllie dhid Hasingein édasd dr¢ doatitegudy| ar
when viewed from above and has a forward portion 17, a mddle portion 19
and a rearvard pphlih@A chduit 6OANARShAQD BE LUK Bhd h8ASg AY leagt on@ Bntact
generally planar and parallel to one another. M ddle por%lon 19 is
integrally%Lprned w th and extends diagonally at about 45 degrees between
forward and Pearward portions 17, 21. Forward portion 17 has a central tab
23 extending forward and parallel froma forward end. A central hole 25
ext ends per pendi EARREPIPT having ghelopgaled wsyatiys badyrvith paatoisnd 6§tﬂ°f~‘liltdﬂ e has
a central tab 27 extending parallel and rearward froma rearward end. Tab
27 i s shorsperdle magior iyl 23ardpengaadjacsht toythearintesheirovdt bdved, the caneectaydwingd i n
one planar surface of rearward portion 21 along each of its sides. Each
cont act 13mbastedppthebasaplat;y t he sanme | ength as the overall |ength of body

a fastener for securing the body to the baseplate;

at least one electrical conductor extending through the body;

a first compression contact on the motor end of the electrical conductor which
makes compressive contact with the contact pad on the spindle motor when the body is
secured to the baseplate;

a second compression contact on the card end of the electrical conductor which
makes compressive contact with the contact pad on the printed circuit board when the
body is secured to the baseplate; and

a tab extending from the motor end of the body which biases the first
compression contact into engagement with the contact pad on the spindle motor when the

connector is installed in the hard disk drive.



15, .including tabs 23 and 27. Contacts 13 are narrow strips 02 $re§glFl>|25002

- spring material and have the sane general shape as body 15 as they extend
t'her et hrough. Contacts 13 exit body 15 at the sane points where tabs 23, 27
extend frombody 15. It is at these poi ;i)s where contacts 13 deviate from
t he shape of body 15. Each contact 13 hHas "a flexible, cantilevered forward
spring 31 which is skewed or deflected at a small acute angle relative to
forward portion Apc@flingdeynatber Fspectef thesipremips, thereois peoyidedca bardalisk drive, 2 3
S E P 2002 -5 slightly shorter than tab 23 and each has a contact point 33
on one surtamprisiegr its forward end. Each contact 13 also has a flexible,
cantil evered rearward spring 35 which is skewed or deflected at a | arge
acute angl e rel afby@plage;r earward portion 21 of body 15. Rearward springs 35
of contacts 13 are sEewed in an opposite direction to forward springs 31.
Rearward springs f | j 1 to tab
27 and each has %§§8n eacc?&tp%?{r]] e% tﬁég?&p%@%ﬂgﬁa \leglrgga tZ%ge&}én&gt)ag?%c?on,
connector 11 is designed tg,connect a indl e motor .41 .inside a hard, di sk
GrTve  encl osure  RORSIwHS oG cmun i BEiHE Hegeniate o faviag o e onfoimnies
out side the disk enclosure. Connector 11 is secured with a screw 45 which
ext ends thp%ﬂigh hole 25 in forward portion 17 to a boss 46 on a basepl ate
47. A press fit exists between hole 25 and boss 46 to retain connector 11
unti|l PCB 43 canabenrcotr Abviag an €hmgeated disulative bbéy dsthtahpainuofpasalit] plagfoges a
Ti pped aperture 49 in baseplate 47. Aperture 49 closely receives connector

body 15 toid et RACEFAIGh afeljofnc By RrhipNEMAYEOr BRY 8dfacdnt t& 18 sphdiAoePRARCt
pads 51 on an inner surface which are provided for engagi ng contact points

33 on forwar i ] r i rew
45. "Spi nal 2 AsF 854 FlRecth WPER prtREk BEEHY B LaboaRE R b Y BEC°C
on its distal d..Contact pads.57.are unt.ed .on fl ange 55 ovi a
cont act - suPRRBR i 8ot FaoR AREiRE sHo B A oepfiitgs Tobaled ekt s
57 face in an opposite direction to contact pads 51. Tab 27 interacts with
a machi nedb#ssplatsandshe printsd sipnibbeard7 t o provide the required force to
conpress rearward springs 35 on the rearward end of connector 11. 2 3SE

P 2002 -6 Ref err afaytaner forr genueing thebmskydo itk testplatenrent of the invention is
shown. A connector 61 having a pair of parallel netal contacts 63 | ocated

Wi thin a plasticatleay die dlectsédlicoaductsr &Rt tiodgh ad EénebaAly coktourbdty 65
has a forward portion 67, a mddle portion 69 and a rearward portion 71.
Forward anghelsaapd\eitle BOdy;i ons 67, 71 are parallel to one another and mddle
portion 69 extends diagonally between them Forward portion 67 has a

cent ral tab 73 extendig.dQoieldaand hekaldeha LA R LraLhERE A central

hol e 75 extends roug orward por arward portron has a

central tab 77 a tab extending from the motor end of the body which biases the first

compression contact into engagement with the contact pad on the spindle motor;

a second compression contact on the card end of the electrical conductor which
makes compressive contact with the contact pad on the printed circuit board;

wherein the first compression contact and the second compression contact extend
in opposite directions relative to an axis of rotation of the spindle motor to make contact
with their respective contact pads; and wherein

one of the compression contacts is inclined at a greater angle relative to the body

than the other of the compression contacts; and wherein



extending parallel and rearward froma rearward end. Tab 77 i s2hGER 2002
tab 73. Each contact 63 is a narrow strip of netal and has approxi mately
the sane length as the overall length of body 65, including tabs 73 and 77.
Contacts 63 exit body 65 at the sane points where tabs 73, 77 extend from
body 65. Each contact 63 has a f1 exi bl 63€cantil evered forward spring 81
which is skewed or deflected at a small acute angle relative to forward
portion 67 of boehchesf theocwmpressipnicogtacs] arsf flevibieactantiB3ergd emstallighispyng

| onger than tab 73 and each has a contact point 83 near its forward end.
Each cont agienférsal so has a flexible, cantilevered rearward spring 85 which
is skewed or deflected at a | arge acute angle relative to rearward portion
71 of bodygfhf ECo ISRE DI Wi are skewed in the same direction as
forward sprrnggggﬁqﬂgéarmargﬂgpggﬁgs 85 are approximately equal in length
to tab 77 and eagh has a caontact point 87 near d41ts _rearwar nd. |n,.
operati on.  connebeBfe d1RcEIRLES kst niite ot G rmPRUNRRY st e
drive enclosure (not shown) to a printed circuit board 93 (PCB) nounted
out si de t hEPTHEER! eRfsiryeiad &1 acepitidBes Bith £ inkerdigBured with a screw 95 which
extends through hole 75 in 2 3 SEP200 7 forward portion 67 to a boss
96 on a basepl at Bigof 2 i qoripyerted; sectioniak side piswneicthe lsictricabeamgctor oblbigureds t o
retain connector 61 until screw 95 can be installed. Connector 61 is

secur ed t osiowahiabtall&Vinextiad diskdrive.om spi ndl e notor 91 with a second screw
99 and machi ned feature 100. Screws 95, 99 |ock connector 61 from

extraneous movenEpiye BGE ORvRATshHHia i3S $RInd R IorHE LRERicHN Ch

are provided for engagi ng contact points 83 on forward springs 81 when PCB

93 is secu : epl ate 97 and connector 61. A flange 105 is
rigidly nnéﬁﬁggsﬁgﬁﬁﬁgggﬁstal end of shaft 97 on spindle notor 91. Contact
pads 107 are noupted on fl.ange 105.to, provi de contact surface for caontact
boi nts 87 on r eak VT Sgin RYeedescotigsal et visiel the pleelical pamnerlar obHigure
direction as contact pads 101. Tab 77 interacts with machined feature 100

t o provi deshaven ingiglied mcp hasd diskidsiveonpr ess rearward springs 85 on the
rearward end of connector 61. The invention has significant advantages. The
connector includes all of the advantages of conpression connectors
presently avail able, but also allows for cordless notor operation. This
desi gn decreases the cost of the product by significantly reducing the size
of the notor flexible cable. It also increases the throughput and yield on
t he manufacturing line. The connector has no cables to thread through hol es
and has no fl exible cables contacting the disks. Wile the invention has
been shown or described in only sonme of its forns, it should be apparent to
those skilled in the art that it is not so limted, but is susceptible to
vari ous changes w thout departing fromthe scope of the invention. 23S
E P 2002



_8_ 1, claim1. A connector for electrically connecting a spindl § &fPr2062a
- hard disk drive to a printed circuit board, said connector conprising: an
el ongated insul ati ve body having a notor end and a card end, the body being
adapted to be nounted to a baseplate of the hard disk drive; a fastener for
securing the body to a baseplate; at |east one electrical conductor
extendi ng through the body fromthe notar- end to the card end; a first
resilient contact on the notor end of the electrical conductor which is
adapt ed t BestMpdedobpCasniing Ouathabiventiblh a contact pad on the spindle notor
when the body is secured to the baseplate; a second resilient contact on
the card end ofRdféliing& Fidur& Rl a SMABKET PI haW LR 1645t 8RR RERY cbBtadlddocated

conpressive contact With a contact pad on the printed circuit board when

t he body is, secure o,the.baseplate; and a.tab extending fromithe notor
end of 1 he UR Piehom: TS meet: o e sparuts tRPpf el Bkt Tl bt e
disk drive to bias the first resilient contact into engagement with the
cont act p&d palieheontasitnt whisbtase mpkded within audhereterdeompletels thipyahdady She
hard di sk drive. 2. The connector of claim1l wherein the first resilient
contact arBigutee2)dse dochot Reich b hnathktt & hlternste iembodimeehts (nod pipoen)f e
directions relative to the body to nmake contact with their respective
contact p t i rein one of the resilient
contacts i%gﬁxllencg?ri 1-rllie ag?&gﬁgr@g&eﬁangﬁldgh%g@%ve to the body than the other
of the resilie acts. 2 S.E P 2002 -9.4. The ¢ ctar of ,.claiml
wherei n the coﬁ#fé@ﬁgﬁlsiggn%{a%feégmggabgh%ﬂ‘ﬁwgg fiog ghoy egﬁ@ Q?Wq h a
single screw, 5. The connector of claim1 wherein the card end of the
connect or Rogtigiibptaaniddls pastipn d 3 enadia arwerdportien b skaswardandhreatwddpr i nt ed
circuit board. 6. The connector of claim1 wherein the card end of the
connect or posti@mdeT, 2t ateogdnerabiyypidradamhpanleto encadotkarr Middlegfortire 19is nt ed
circuit board and the printed circuit board is | ocated between the

basepl at € ;aRdra oA HwRRAn bxlehss &8 %%%H%Qtraboﬁt 49 e e RREST fovardl aidm 1
wherein the body has a pair of paralTel body platfornms in offset planes

whi ch i Oi by. d i | i cal i
Gonor ar | y "EENEEtpSRiofs 174 MAwHGHo 1 fu bkl fR 22 opl g ana, |
wherein the each of the resilient contacts are flexib,

| e, til d
metal |ic Sialiel fiopnd &pryvardends A gerfralhgle 2drsx{cnds perpsp lg}?#%&?tnolﬂalgég{"gfde;

portion 17. Rearward portion 21 has a central tab 27 extending parallel and rearward

from a rearward end. Tab 27 is shorter than tab 23. A pair of symmetrical notches 29
are located in one planar surface of rearward portion 21 along each of its sides.

Each contact 13 has approximately the same length as the overall length of body
15, including tabs 23 and 27. Contacts 13 are narrow strips of metallic spring material
and have the same general shape as body 15 as they extend therethrough. Contacts 13
exit body 15 at the same points where tabs 23, 27 extend from body 15. It is at these
points where contacts 13 deviate from the shape of body 15. Each contact 13 has a
flexible, cantilevered forward spring 31 which is skewed or deflected at a small acute

angle relative to forward portion 17 of body 15. Forward springs 31 of contacts 13 are



a spindle notor nounted to the baseplate and having at | east ong %c@gf?poz
" pad; . a printed circuit board nounted to the baseplate and havin

one.contact pad; a connector having an elongated insulative body with a
notor end adjacent to the spindle notor and a card end adjacent to the
printed circuit board, the connector being nounted to the basepl ate; 2 3
S EP 2002 - to a fastener for securing-the body to the basepl ate; at

| east one el ectrical conductor extending through the body; a first

conpr essisbighdpshosier than tath23 argd eachdag a gpntaptepointaidton ong susfepeinearats whi ch
makes conpressive contact with the contact pad on the spindle notor when

the body foswardend eHadtocdnitat D3 arplhat & fleRibls; cantlevsredreaswardsping 8a6hichn t he
card end of the electrical conductor which nakes conpressive contact with

the cont al?tskaQ@eQid} eh@&e e e['l;a eg%, da&'ufecé#{ fe QP@v@ téf‘%‘%ﬁv&ﬂ&ﬁ: Pt?cﬁy%f 3%&51&“1%60' to

t he basepl at e; om the notor en Whi ch

bi ases t flrst co ion confact. intp. engagenent. vmtht otact pad
on the soTSAIMEABIE %ﬁ%ﬁ PR D e ckored s HTPIP oY o RaRt o ok
drive. 10. The hard disk drive of claim9 wherein the first co ression
cont act apEinghel. sResswdrdspmpege 3§ pbeordants ht areqppeximptelyogspokintlengthtetab ons
relative to an axis of rotation of the spindle notor to make contact with

thei r resyreqid e4eh 689d edittadd pdint 32 hearlibareliavadld dhdk drive of claim 9 wherein
one of the conpression contacts is inclined at a greater angle relative to

the body of g GOMRSE! ARkl f RicBERE olfonhii? o SAIHAERBIRE1GRNNEL b 12-

The hard disk drive o ere e connec I'S nmount

basepl at e h a si screw. . 13. The hard dis of claim9 rein
Phe: bard ko ng?r{ﬁeh%"&m ©# peaedanpet e D1etE 5@@%@%@
printed circuit board. 2 3 SEP 2002 -11 14. The hard di sk drive of

cl ai m 9 viHgk enclosurre @eringetod 1t is seaimed gty aisdrew 4 adtieliexsendsebroughdolsad®epl at e
and the card end of the connector. 15. The hard disk drive of claim?9

wher ei n tihdotyaay pbamnd 7raiarbosd 4¢at albhedplqnt a7.f Arpressifit eqfstsSiettwpdralisis 2¢hi ch
are joined by a ranp and wherein the electrical conductor is generally
cont our edyfi%ds1g6 ﬁmaf%n bndeBfor Rl BEB 430Gn 'Beﬁ@ktmeﬁk cqfnhxapfh &h@g&g 9

wherei n each of the conpression contacts are flexible, cantilevere
netallic

tﬁpougﬂgng%ngages a lipped aperture 49 in baseplate 47. Aperture 49 closely receives
connector body 15 to lock connector 11 from extraneous movement. PCB 43 has contact
pads 51 on an inner surface which are provided for engaging contact points 33 on
forward springs 31 when PCB 43 is secured to baseplate 47 with screw 45.

Spindle motor 41 has a shaft 53 to which is rigidly mounted a flange 55 on its
distal end. Contact pads 57 are mounted on flange 55 to provide a contact surface f(;r
contact points 37 on rearward springs 35. Contact pads 57 face in an opposite direction
to contact pads S1. Tab 27 interacts with a machined feature 59 on baseplate 47 to
provide the required force to compress rearward springs 35 on the rearward end of

connector 11.
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end.
In operation, connector 61 connects a spindle motor 91 inside a hard disk drive
enclosure (not shown) to a printed circuit board 93 (PCB) mounted outside the disk

enclosure. Connector 61 is secured with a screw 95 which extends through hole 75 in
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Contact pads 107 are mounted on flange 105 to prov1de a contact su ace e for contact

points 87 on rearward springs 85. Contact pads 107 face in the same direction as contact
pads 101. Tab 77 interacts with machined feature 100 to provide the required force to
compress rearward springs 85 on the rearward end of connector 61.

The invention has significant advantages. The connector includes all of the
advantages of compression connectors presently available, but also allows for cordless
motor operation. This design decreases the cost of the product by significantly reducing
the size of the motor flexible cable. It also increases the throughput and yield on the
manufacturihg line. The connector has no cables to thread through holes and has no
flexible cables contacting the disks. While the invention has been shown or
described in only some of its forms, it should be apparent to those skilled in the art that it
is not so limited, but is susceptible to various changes without departing from the scope

of the invention.
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printed circuit board, said connector comprising:

an elongated insulative body having a motor end and a card end, the body being
adapted to be mounted to a baseplate of the hard disk drive;

a fastener for securing the body to a baseplate;

at least one electrical conductor extending through the body from the motor end
to the card end;

a first resilient contact on the motor end of the electrical conductor which is
adapted to make compressive contact with a contact pad on the spindle motor when the
body is secured to the baseplate;

a second resilient contact on the card end of the electrical conductor which is
adapted to make compressive contact with a contact pad on the printed circuit board when
the body is secured to the baseplate; and

a tab extending from the motor end of the body which is adapted to interact with
an element of the hard disk drive to bias the first resilient contact into engagement with
the contact pad on the spindle motor when the connector is installed in the hard disk

drive.

2. The connector of claim 1 wherein the first resilient contact and the second
resilient contact are inclined in opposite directions relative to the body to make contact

with their respective contact pads.

3, The connector of claim 1 wherein one of the resilient contacts is inclined at a

greater angle relative to the body than the other of the resilient contacts.
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baseplate with a single screw.

5. The connector of claim 1 wherein the card end of the connector is adapted to be

located between the baseplate and the printed circuit board.

6. The connector of claim 1 wherein the card end of the connector is adapted to be
mounted on an external surface of the printed circuit board and the printed circuit board is

located between the baseplate and the card end of the connector.

7. The connector of claim 1 wherein the body has a pair of parallel body platforms
in offset planes which are joined by a ramp and wherein the electrical conductor is

generally contoured to the shape of the body.

8. The connector of claim 1 wherein the each of the resilient contacts are flexible,

cantilevered metallic spring members.

9. A hard disk drive, comprising:

a baseplate;

a spindle motor mounted to the baseplate and having at least one contact pad,

a printed circuit board mounted to the baseplate and having at least one contact
pad;

a connector having an elongated insulative body with a motor end adjacent to the
spindle motor and a card end adjacent to the printed circuit board, the connector being

mounted to the baseplate;
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body is secured to the baseplate; and
a tab extending from the motor end of the body which biases the first
compression contact into engagement with the contact pad on the spindle motor when the

connector is installed in the hard disk drive.

10. The hard disk drive of claim 9 wherein the first compression contact and the
second compression contact extend in opposite directions relative to an axis of rotation of

the spindle motor to make contact with their respective contact pads.

11. The hard disk drive of claim 9 wherein one of the compression contacts is
inclined at a greater angle relative to the body of the connector than the other of the

compression contacts.

12. The hard disk drive of claim 9 wherein the connector is mounted to the baseplate

with a single screw.

13. The hard disk drive of claim 9 wherein the card end of the connector is located

between the baseplate and the printed circuit board.
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in offset planes which are joined by a ramp and wherein the electrical conductor is

generally contoured to the shape of the body.

16. The hard disk drive of claim 9 wherein each of the compression contacts are

flexible, cantilevered metallic spring members.

17. A hard disk drive, comprising:

a baseplate;

a spindle motor mounted to the baseplate and having at least one contact pad;

a printed circuit board mounted to the baseplate and having at least one contact
pad;

a connector having an elongated insulative body with a pair of parallel platforms
in offset planes which are joined by a ramp, a motor end adjacent to the spindle motor and
a card end adjacent to the printed circuit board, the connector being mounted to the
baseplate with a single screw wherein the card end of the connector is located between the
baseplate and the printed circuit board;

a fastener for securing the body to the baseplate;

at least one electrical conductor extending through and generally contoured to
the shape of the body;

a first compression contact on the motor end of the electrical conductor;
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the second compression contact extend

wherein the first compression contact an
in opposite directions relative to an axis of rotation of the spindle motor to make contact
with their respective contact pads; and wherein

one of the compression contacts is inclined at a greater angle relative to the body
than the other of the compression contacts; and wherein

each of the compression contacts are flexible, cantilevered metallic spring

members.

18. The hard disk drive of claim 17 wherein the printed circuit board is located

between the baseplate and the card end of the connector.



