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el this :I.nvent:l.on relates to the. Eabricat:l.on and design of am: arive
SR ;.*__conpomnts and more cpaci!ic-ny to the bne p.'l.ate and e.-lrcu:l.t board
wh‘.lch Eoru part of disk drives- | | S

g uaqnati.c d:lsk dr.-l.vu u«d far atering data, as. used vith computers_'
'.' for mwph. have. bcen -tud:l.ly rodueed in size now that the 3.5 inch _
dmtcr Sloppy dhkettes ere. uidely uti.u.nd in personal eemputcrs. and
the 2.5 imh herd d!.sk drives are utilized in luptop and portable
U e, eeuputan. . Impetus for the hei.ght reduction comes from tha lack of
IR 10 .available space for larger drivel, parucuhtly iri hpl:op ‘and cthor -mau
L uqlltwcight eomurs. With a du:l.re for aduuoml roduetion o! the
7. herd aiék to a diemeter of appmlmtely 1.8 inches, there isa
?cclluemnto eoffort to -ign:l.ﬂelnuy reduce tI:e thickness or height of
.~ the disk driva mechanisn from upproum:ely 10 millimeters dinension to
. 15 lppreximtc:l.y 5 millimeters. .

E . conventiml eonttmtm of disk drives bas ut:uised an eleetrontc
L clreudt board to support the. electron:lc cwonents necessary for control
j ___'-nd ope:ati.en of the disk drivc ‘and the related ecnvcnuml funct!.on of
S o roeord!.ng data on. ugnet:l.e mdh. as wel:l. as a r:l.g.l.d metal base plate for
'qu;.'.'_l.lnbil:l.ty.. The rigid metal base plate has ‘been essential to the =
.nqu:l.rcunt tlut e:l.csc control of the. position of the maqnetie head
o rellt:l.vo ‘to the: rotau.ag disk. to be meiuly maintained. - In ordcr to
. - prevent relative movement between the disk spindle and the axis of an
- % - . ectuator mechanism which pu:lt:lom the mgnetl.c heads at vary:lng
L 25 pos!.t.'l.ons re].at.'l.ve to the disk surface. r:l.gl.dity is essent!.al. In order
- to provide a- fixed datwm from which the wagnetic heads may be controlled
-7 for _reading and urit:lng of the. data on the disk lurfaee. the rigid base
", plate sust maintain the or!.eatlti.on a.nd npaci.ng o.f the spindle -nd th.
' _netnuf.or mechénism axis. -

- T A 'So tlm’; the head will net contact or'impacf' the surfdce of the disk :
" and thereby damage either the. mqmtie head or the disk during cperation, -
‘any minute: movement ‘of the sotustor mechanism support must be. sevenly o
nltti.cced reutive to the cpl.ndh. '.l.'h:ls rel:rietion :I.- essential to
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S .ulntain thn eatnuly sn.‘l.l gaps betw«n the mgnet:l.e head and the d:l.:k
B lurfm :I.n the order of a v nierm -

SRR ldd,itigmny, s.c-. ™ vii:al. to. ua:l.ntain the extrenelr fine .
e e j.___.;pouu.euug between the- mguetic head and the wrface of the disk during
5mtm, .This fine puu:l.oning :I.nsuru that the m\gnetic head remains -
we L N at. the mcelsury dictanec from the lurface of .the disk to read or write |
E the. data. either from. or te the mgnetic nedi.a which :I.s carr:led on thc
PR ".lurhet ot‘ the disk. o

T S R.duction of thl hc:lghl'. of the. d:l.sk dﬂ.vc enablinq it to ﬂ.t v.{thin
© 71120 the area noraally used for memory capds, dictates the thickness of the ..
% - 'vardous structural members of the. diak drive can be reduced. The
o - thickness of the cenpomnts of the disk drive obly may be reduced to a
‘certain extent befors the integrity of the conponent is lost. For
RN enwle.thebue phtomtmnninhmthicm-stonmam : i
Y18 -ufﬂ.e:lcnuy r!.g:l,d Techniques sich as ‘bending, forming or creasing the S
7 metal shest add thickness to the part; this limits 4f not totally
- "dlfntl, the effort to reduee plrt thickness of the part and/or disk
arive: heghe. : . |

Lo convanuoml disk drivu .with the. ri.gid mtal _bage plate lnd the
20 '-uparatc ehetmics board mcau;l.tnl:e consumpticn of substantial lul.ght. :
L When the ehctumlc- boerd end r:l.gid wetal base plate member are '
L nndw:l.ehad clcsely togcthcr tln electronics will tend to varm the base
. plate and causs thermal expansion of ‘the metal, possibly sufficient to
.- Warp ér to deflect the rigid metal ‘base’ plate: this varping will thua
25 affect the spatial re.lat:l.omhip of the actuator and the drive spindle
. thergby euuc:l.ng the mgnetic helds to vary from their normal fly height.
. This varience either may displace the heads too far from the magnetic
' surface of the digk. uu.uy ‘to produce and/or reproduce atored data or .
. _ p:l.leu the ngnet:l.e heads too close to the disk surface and thus may
' .30 ecsuse the magnetic ‘hesds to contact or impact the moving disk eurface,
. thus. daltroyinq a port:l.on of the magnetic surface and data rqearded '
"~ thereon. :

- Unlted States Patent 5 ozs.:ss to Norehouse et al., shovs a ltlcked .
.- arrangement. when the eircuit board and base plate are arranged in =
35 ’£m—to-£aeo ‘position with recesses i.n the bage plate accmodattng the
L -_ehctrical conponentn en the e:l.reuit board. '
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| lln!.ted sutes Patént 4,810, 048_to: Asano et .1., describes a plast:l.c or .
. resin‘'material vhich is molded to form a chassis which ineorporates SR
S wehetri.ca]. v:lr:lng and ccndu:tors necesury to oponta ‘the T
S ,'aleetmuehan:lcll eonpomnts nunted onto the chul:l.s. . Hhen electrica.l
. 5 conductors are depositéd on'the surface of the resin stmture, thoy my
lu oneapluhted w:l.tb ah msuhting laycr of mater.{al._ SRS .

A " U.8. Patent 4, 825, 316 to xi-h:l et -1., shcw: and’ desct:lbes e
T itmture vherein an clectron:l.c eircuit board is at least partinny

, . engnqod in taee-te-faee roht!.omhip v.-lth a shut metal base phce upon
10 which the head transport wechaniem is munted end. vh:l.eh also tupporn the .
L lpindle drive motor and lp:lndle. SR .

A u.s. ratont 4, 930 029 to llorita :l.llustratea a stacked arrangenent -
wherein the electronic circuit board is mounted in a face~to-face
.. relationship with the base or base plate vhich in turn supports the
.18 . lcl:ultor mech-niu and tbe lpindle and spindle drive motor.

o lltﬂil:l.ng two. seplrlto lnd utnchd olmntu. the base plate and tho
- '(-uhctrcm e:l.reuit burd, cnuus vuluahle he:l.ght to be saer:l.fieed.

D !h:l.- :l.nvention pm.ldu a hybr:l.d basc ‘plate/eircult board for a
ol atek drive. ecmpr.tlings a metal base plate for supporting a drive ‘spindle
7. 20 - and a magnetic Tead/urite hesd. aetuator wechanism; a printed circuit -

L board ‘baving an aperture- corresponding to the pcriphery of said base
_ __platey said metal base plate d:l.sposed within said lpﬂ.’tl.ll‘e, ‘said base
. plate end said eircuit board joinad together to form a single hybrid
S 'structun. This. gncblel [ § r:lqid Spnth.l. rchti.onsh:l.p to. be maintained
- 28 between the actuator mechaniem and the disk drive spindle vhile
el:h!.ml:inq eumullti.vn hdght threugh the use of a hybrid plate.

L rreferably the metal’ baae plnte is smetricul about at least one E
-lx!.c “This reduces. the effects of temperature within the dick drive
R heusing and the resu:l.tunt pcuible warp.'l.ng and deﬂect:lonrof the bue
30 _phn. : ' : : :

- ldvantheously. the c:l,rcu:l.t board can support componenta on both .
- - sides. - This n!.n.tn:lu: the tempnratun rige vith:l.n the disk drive
L -'ntembly and n!.n:llisel eontluinat:len .Eram the electronic cemponents

' .,w:lth:ln thc d.lsk dr:l.ve uunbly. o ' Do
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: R hjbrid base. pii'telcheu:l.t board is. u'le'd' to eiin"im'ti'lu:l.gbt
e e through the reduction of tho height required for the metal base
[_'--"phtaletreuit board and also to provide open accessible circuit board
el o surfaces upon. which to nomt the ehetronic conponents necessary - to .
5 .control the cperation of the disk drive assembly. The hybrid base |
S pht.elcireuit burd prw:l.dn the uppcrtunity to mount electron.tc :
A eanpcmnu on both sides of the circuit board purt:l.on vh:l.le thl meta:l
" base plate porticn provides the required riq:l.d:l.ty essential to maintain’
© . the. spatial r-hti.onlhip between the disk and the magnetic head supported
-7 10 -by the actuator mechanism. The hybrid base plate/cireuit board is -
T '?,-""-fabricutad from steel or: sinmilerly rigid metal plate, and the e:l.ecl:ronic
% - board is fabricated to- ‘surround the metal base plate. The circuit board |
L) prcrmuy is of an epoxy construction, such as- the FRé type. circuit
Lore A ‘bea board, which’ hn the sufficient degree of r:lg:ldity to lupport the base
RO ;S'-f*phta., The base plate. formed of steel or other luitlble metal, is
T morted into & mating hole in the ohetron!.e circuit board; the
. ehctron:le c:l.rcu:l.t boerd ground phne is grounded and connected
: e ‘alectrically to. the aeul bese plat.. ' The metal base plate ig £erned :I.a o
27 .0 e symmatrical shape about. the axis that extends between the disk drive
c . 20 lp.‘l.ndh axis and the axis of the actuator mechanism. The sysmetry of tjne o
C et .f_purt redices the affect of any thermal expansion resulting from = '
T ten\pcratun rise u:lthi.n the disk drive enclosure. The circuit board, _
- particularly of the FR& type, is less rigid than the matal base plate and. -
Sl -,_'-" .:_wi.u. tend to lccmdau or sbsord. theml ezpanlion of the base plate
'+ 25 ‘without being eo r:lgi.d as to cause the metal bage plate to varp ar to
o _..':duﬂ.eet. : ' :

S : l nar. cwpleto l.mdcrsunding of the 1nvent:lon may be had’ from the
.. 'dnw:l.ngl and the. dnuu.ed deaer!.ption of an enbodiment of the 1nvent:l.en
to !ouow. e :

_ HG. 1 .1.11ustratu a hybrid plate of an eleetrenie eard and base
A :p:l.ntc £or use. :I.u a duk drive. :

- FIG. 2 is & cecti.ond. v.lgv e£ a disl: drive :I.ucorporat:l.nq the hybr:l.d'
- . base phte a:l.ong with - mgnetie d:l.ok -pi.ndle. and drive motor.

“ﬁﬁ'iiﬁ‘li‘i‘i:ﬁﬁi“uﬂin
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L By elln:l.uting dupl:lcatc thicknessec of material within thc disk
g :_'drlve, the heiqht of the dick drioe may be cubstcnt:lally reduccd.
i -!‘:G. l. the hybrld bau plate 10 for’ use 1n a.digk drive 1: illustrated
A '--cnd ccmpr:l.cec electronic c:l.rcult card 12 cud r:.gid base plate 14. L
O '_'_l!e!errtng first to. the r:lq:l.d base pnte 14, _thic base plate 14 has been
.. provided with a hole .16 to sccommodate the spindle 34 and spindle drdve -
moter 35, chewn in. FIG. 2, lna 8 hole- 18 for the acccmcdat:l.on of a vo:l.ce o
TR 'T,"eo:l.l motot driven sctuator 42. The rigid base plate 14 may b! a stamping .
~ "7 .. of atesl, stainless steel, or other sufficiently rigid metal. The
- <. 10 - meunting holes 16 and 18 togethcr with attachmnt ‘holes 20, which sre
S used to. bolt or to clamp the clcctrmchanicnl devices to the bau platc _
14, all my be forncd in a stmpi.ng uul piercing operltion o

) '_ rha clcctronic c:lrcu:l.t card 12 is tabricutad by any of several -
g . different conventional processes and actually may be a single layer card,
. 15 & double layer card, or a multi-layer card having internal electrical '
. signal ccrrying layers. The fabrication of the electronic circuit card
12 is ccnvcntioml and, therefore, does not form a part of this
-dnvention. The preferred structure of the electronic circuit card 12 is
-+ - . “amulti=leyer structure having electrical conductor patterns on both the
;7 .. 20  top exposed surface 30 cnd bottom exposed surface 32 of the cerd :.z
¢ - permitting mounting of elcctroni.c components 22 on the surface- 30, 32.
_'_useuninnc. 2. : : o

m varticnl d:l.mmlcn o! thc hybrid basc plat- 10 ccmpriud o£ _
SRR '- llcctm:l.c card 12 and base plate 14 are grutly enlarged and mggcuted ' _
©.. . 25 .4n PIG. 2 within the d:l.ck drive shown in FIG. 2 with the disk dr!.ve cover
'._-'nmcd.ndnot chcvn : :

: Rl.gid bue plate 14 1- provided with & flange zs vhich is
SR lm:-mt:lally half the thlcl:nen -0f the base. plnte 14, that is extended
i+ ... from the periphery of the full thickness of base plate 1¢. PFlange 26 is
.30 instrumental to locate the r:l.gid besse plate 14 relutive to the electronic
" card'12. Similarly electronic cerd 12 is fabricated to form a flange 28
- ‘thet' is extanded invardly to accommodate the rigid base plate 14. Flangs .'
' 28 on the electronic card 12 siu!.larly is lpproxlmtely half the =
Ll thickness of the clcctron:lc ecerd 12. - ‘With ‘the two flangu 26, 28
L. . 35 overlying one another and thc rigid base plate 14 ingerted into the hole .
IR .17 fomd in tho electton:lc card 12 thc pcsitxon of the rigid blce platc .
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: -'u :I.l def:l.ned. s:l.nee the r!.q!.d metal ban phte 14 carriu both an

.actuator. 42 and & d:l.ck dr:l.ve spl.ndle 34, the relative pos:lt:l.on of the :
. "lemtor 42 to the' sp:l.ndle 3¢ s’ maintained by the rigid structure ot‘ the .
-netll. base phte 14. The neul base plate 14 puloubly is atuchnd to o

'S° the slectronic gard 12 either by molding or an sdhesive operetien..

molding is dasired, the metal base platé 14 and the electronic cerd’ 12 S

- . may be assembled and inserted into a.mold wherein a plutic typc materiel

" of high strength msy be moldsd and forced into-any gap 27 between the o
.- % .pase plate 1¢ and-the electronic card 12.and, additionally, to overlie

the junction 1:1:\: on both eouponznts 14, 12 tn cause t.he two 14. 12 to be _

B jo:l.md toguther pernmntly.-

should adhu:l.on be tlu gtttchmnt. mode des:l.red an ndhes:lve

S mterill ‘would bc dopolited on the mating sur!un o£ £langes 26, 28 lnd - 5
: _._tbe tvo eonponenta 1e, 12 nu].d be usenbled uud prened againnt ueh

'othcr wh:ue tha adhnivl eures. o

l‘h- tep mfau 30 of tho ehctron:le card 12, as uluctratod :I.n
FIG. 2, preferab:l.y is populated with el.nctroni.c components 22 which

* exhibit & low outgassing characteristic or do not tand to give off

contaminants when electrically onerg!.ud, these components 22 are

. ganerally low level heat producers. By selecting electronic mom:.
' .22 for the top surface 30 -of the: electronic card 12, the opcrat!.ng ‘

tulpentura rise within the disk drive. 18 mininized and the potential for

‘contamination within the dill: dr:l.ve nnclosure is reduced substantially.

-1t is crucial to minimize ecntll:l.nltien in viev of the extremely small

clesrance betveen the disk 38 surface and the ngnet:lc head 40 ﬂuti.ng

.er ﬂyinq rchti.vc to the surface of t.hn rotating disk 38.

Those eompenenu 22 which luve a tlndoney to outgas or which have a

tcndmcy to give off parti.culltl eontmimnts upon bsing energized, thus

ST way be populated on the exterior or bottom surface 32 of electronic eard
;30 -

N polit!.md en the bottom surface 32 of tlectronic card 12, thereby

12. s:l.munrly. those - higher heat generat!.ng components 22 may be

_pem.'l.tu.ug the heat to be d:l.u:l.p-tod into a larger atmosphere vherain the

"3s

tesperature r:l.u vill be swaller’ and .vherein_any heat generated by the - :
electronics. componenu 22 will havo a reduced gffect on the upuui.on of
the ehetron.le elrd 12 andlor l:hc blu phto 14. ) :

“ﬁﬁ’iiﬂ‘li’iilﬁﬂi“m !iu
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lf. P t.he population o! tln elcctronic elrd 12 w:lth the electriell

o *_éonpmn 22, the tp:l.ndl.e 34», splndh dr!.ve motor 36 and magnet:l.c - disk

/38 then. may. be installed ontc'the base plate 14 with the spindle drive
- motor 36. resident with:l.n tho cpn-tura 15, as :I.l:l.ustrated :l.n I'IG. z. '

s:l.n arly. the actuntor mhani:m 42 may be assembled and -' s
pos;l.tionetl within and rehtive to aperture 18 of l:he ri.qid base plate 14

a8 .ulustuted in rm. z. '

: R.lgi.d base plate 14 is designed and fabricat.d to be qcnenlly o
symmetric I;I.ml.n: an axi.s o:tend:l.ng through the centers of apertures 16 and.

18, The s;me:rxcn shape of the base plate 14 will reduce the effact of

thermal ion and contract:l.en of the base phte 14 and accordingly
wﬂl reducc any resultant bend!nq or warpinq of the bue p].ate 14 due to

. _'-tho theml espans:l.en theroof.

- suitable form ct‘ a plastie vhi.ch. upen cur:lug, then will form a

_ 'The "electron:le eouponant's'zz Muh&d onto the- surfaces 30, 32 of
the.electronic cerd 12 may be eoated further with a spray or other

' continuous ‘film over the electronic components 22. After being populated

ento the elect.ron!.c c:l.rcu.‘lt board 12, coating the electronic components

22 eontdnu any contaminants relecud from the el.eetron:l.c components 22
"and prevents then from contan:l.mtinq ‘the area 44 around disk 38 and will
- veduce substantially- the risk of dmge to magneti.c heads 40 or the

' - nqnctie d:l.sk 38. a

" The. hybr:ld lnu platn :I.OIeleetron.i: card 12 descr.iheﬂ and

:ulu:trated herein anhancea the. cqnplet desiqn of disk drive mechanisms

and el..'l.minltes the: need £or a suehd structure with the necessary

" . spacing. m hybrid base plate 10 pemitl the electronic components 22

on the top surface 30 of the electronic card 12 to protrude into the

region 44 around disgk 38 whare space permits in order to accommodate the

componants, which further el:l.nimtes the need fcr vertical hc:l.ght in the

_aw: drive struetura. :

. From the £ongoing. it i tpparent hou the objects of the invention

o are aceompnlhed and the lhort.eu:l.nqs of the prior art cvercome. ‘with the

hybrtd baga phtelehctnn:l.c cakd 10.
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o S forego:lng dascripti.on and the attachud drwings are
LT i.nutrauve of the prefemd embodiment but it should be mderltood that
SR ;"' md:l.f:l.catiom and changes may be nde v:l.thout departing fran the seopc of
N ,un ltuched cmm vhich deﬂ.nc the invention. .
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-1. | A hybr:l.d bese pletelcircul.t boerd for a dhk drive compr:l.ei.ng.

R a mul bue pllte for supporu.ng a dr:l.ve sp:l.né:l.e and - a -egnet:l.c -
- reedlw!.te heed eetu:tor ueehanim: ' .

L 5 Loa pr:l.nted c:l.rcui.t beerd heving an- eperture corresponding to the
i :per:lphery o! said bne plate; '

.' u.id metel buee p:l.ete deposed with:ln said nperture, said base
'_'phte end u:ld c:lrcui.t bon'd ;lo:l.ned together to form & sing.‘l.e hybrid
e structure. . . .

o m@_"'._z'_.' © A hybr:l.d base phtelc:l.rcuit bolrd as clained in Cleim 1 where:ln
ERE '_'uid neul bese pl.et.e is eymetdcel ebout at least one axis.

* 2. 2 hybrid base pllte/cireuit board as clained in Clain 1 or Claim 2
.  .' wherel.n said metal base phte and. ni.d circu:l.t board are disposed to be
- eo-phner with eech other, . .

- 15 _'4. N ¥ hybr:l.d bese pletelcircuit boerd as cleimed in any preeeding ch:ln
R wlurei.n sald circuit burd lupports electron:l.c conponent: on both s:l.dee
- _jof n:l.d burd. : : -

o __'s._-- A hyhr:l.d base plef.e/citeu:lt boerd as’ clained in any pne.aaq elain
o S where:lu ‘said metal- beee phte end u:ld eireuit board are electr.‘l.eelly
.20 -_:I.ntemmected. : :

6. A hybrid base phte[cueuit burd ss claimed in any preced:l.nq claim
wherein ‘sald metal base plate and said circuit board each are adhered to
the other where uid base plate periphery and said circuit board join

- together.

+26 7. A hybrid base plate/circuit board as claiméd in Claim 6 wherein
said metal bass plate and said circuit board sach are sdhared to the
- other vhere said bne phte per:lphery and said cireuit bou.rd join by
; adhu:lve. '
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8. l hybrid buo phtelci.rcu:l.t board as =1.1md :l.n c:.ah\ 6 uhezein ,
 s8id metal base plate snd said- ‘ciréuit board each are joined to the other
- wvhere said base plate periphery and n:ld circuit bolrd join taqethcr by
e :l.njected plutie mtcr:hl

¥ 9. | ¥ mguer.ic d:lsk drive .'.er mgncti.call.y reeording and stori.ng dan
eeupr:l.ﬂ.ng- _

- & drive motor;
_ -'n-mgmue amé for ncording? 'cnd storing datm _

R L accen Illlll for neeeuing [ plunl:l.ty ot recording tnek-
9. om ni.d dhk; : :

T a hybr:l.d buc phnlcircuit bonrd as chined in any preeuding
. cl.a:ln suppordng u:l.d drive ml-.or. ugner.ic disk and access mesns.

'm. A hybr:l.d base plltelci.rwit board subsunu.ny u hereinbofore :
duer:l.btd vith rcfcunec to Figs. 1 end 2. '
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