; ] ke3eb (x6TAG 0 9 DEC 2002 | NTEGRATED LEAD SUSPENSI ON ELEC@'@E‘E &
DI SCHARGE PROTECTOR Techni cal Field *coooo2* This invention r i 002
general to protecting electronics against electrostatic discharge and in
particular to a device for protecting an integrated | ead suspension
assenbly against electrostatic discharye during the head gi nbal assenbly
process. Background Art lntegrated | ead suspensio for conmputer hard
di sk drive head glﬁ&ﬂ %ﬁﬂﬁﬁéﬁ#ﬁﬂ?lﬁﬂ?%ﬁ Qﬁéﬁ?&#ﬁ%h are directly

i ncorporated into the suspensipisdigher BHAN ﬂdyﬁg |y, the conductive traces
do not have any electrical insulation. There is a danger that dﬁmmmm“mnmmmm“
assenbly process, static electricity may be inparted to the tra

t her eby d&m@g&gﬁé;!;gﬂ_ducer head when they are nechanlcally and  *Goooo2*
electrically nnec{eg When f ﬁraces CONne g ﬁ ontg wi th ground, the
potential energy T s %%Eé?aeﬁe Fhe®r 4t eIoPebT schdr §e° §05éP9 i nportant to
af f ect i ngldsrtagenios t agahrad. eBbthﬂdghaaﬁcldﬁﬂtH&rge endeinl ayer would
provi de so ection_tqQ electrostati schar he ¢ i,mpl ement
such a cévﬁﬁﬂfb ?rlgon%tgfﬁﬁ??ffgﬁlBroéﬁﬁhh %ﬂéegﬁé ﬁglgﬁ adccor di ng
to one as:mperrﬁmxhem)sembmydagwnstoalédaﬁr@statptodideﬂaﬁgeagpg&ﬁbuz for
processi e ead suspension_having a suspension body an at

| east onre}‘q}en?begal’ci\t%&%%‘?gc???s YeBHCER¥RNdi ng across the suspension body
for connection to a slider, conprising: a base having a platformfor

recei Vi N@adiRrrotSie wen body a groundi ng body formed froman electrically

conductive material and_slidably nmounted in a hole in the base for
cont acti ng thénﬁﬂw%@%dl@%cw?eana%ﬁ (REPL for comPeherohakedy is

disk drive head gimbal assemblies use electrical leads which

are directly incorporated into the suspension body.
‘Unfortunately, the conductive traces do not have any
electrical insulation. There is a danger that during the
assembly process, static electricity may be imparted to the
traces and thereby damage the transducer head when they are
mechanically and electrically connected. When the traces
come into contact with ground, the potential energy is
discharged. The rate of discharge is very important to
affecting damage to the head. Although an insulative cover
layer would provide some protection to electrostatic
discharge, the cost to implement such a cover layer is not
justifiable.

Summary of the Invention

According to one aspect of the present invention there is provided an apparatus for
processing an integrated lead suspension having a suspension body and at least one
integrated electrical lead extending across the suspension body for connection to a slider,
comprising:

a base having a platform for receiving the suspension body:

a grounding body formed from an electrically conductive material and slidably mounted in

a hole in the base for contacting the integrated electrical lead while the suspension body is

[

*159159*

located on the platform; and



| ocated on the platform and 0 9 DEC 200 la a spring rmunteﬁggglngrme
adj acent to the hole in the base for contacting and urging the {

body agai nst the integrated electrical lead of the integrated |ead

suspensi on for protecting the slider against electrostatic discharge.
Accordi ng to another aspect of the present invention there is provided an
apparatus for processing an integrated laead suspensi on having a suspension
body and at |east one integrated electrical |ead extending across the

suspensi on bodysdif, Iﬁ&m&ptoltﬁ@bﬁse afljaSérlt 48 the }ﬁmfthébzﬁg forfcoRBRBhg & ar m
pi votal |l y nount ed to t he base and having a platformon an upper surface for

recei vi ngurghg th@gmlnénnerbody)dyamwlgrm@gmtﬁbelmgalﬂ@dmédaefmmraafm lehéctrical ly
conducti ve naterlgg and..s in the arm the

o ne ARt iRy 3R r&%ﬁﬁl@@%@%ﬁﬁ?&&?@ﬁ@ the int egr at ed

el ectrical |ead above the platformwhile the suspension body is |ocated on

the platform Aea)r@mert@aﬁdﬁércae &Hofihle%‘@ént%&%nfu@ﬁ tHerdMstdr B dPNRE D aPRYE TENT
of the groundi ng body throu It) ole in the arm and a spring nounted to

a | ower slior prosessofg amt@rmcg&pée@ptnsm lnavengmmepmmotnﬁmdarand fablleasi@nt acti ng a
oner oGS kU BR800, M 08, MRS G207
| ead suspamgirsing:or protecting t he sli der agai nst electrostatic d| schar ge.
a base;
an arm pivotally mounted to the base and having a platform on an upper surface for
receiving the suspension body;
a grounding body formed from an electrically conductive material and slidably mounted in
a hole in the arm, the grounding body having an upper surface for contacting the integrated
electrical lead above the platform while the suspension body is located on the platform, and
a protrusion on a lower end for limiting upward movement of the grounding body through
the hole in the arm; and
a spring mounted to a lower surface of the arm adjacent to the hole in the arm for
contacting a lower surface of the grounding body and urging the upper surface of the

grounding body against the integrated electrical lead of the integrated lead suspension for

protecting the slider against electrostatic discharge.

According to still another aspect of the present invention there is provided a method
for processing an integrated lead suspension having a suspension body and at least one
integrated electrical lead extending across the suspension body for connection to a slider,
comprising:

(a) mounting the suspension body on an upper surface platform of a base;

(b) contacting the integrated electrical lead above the platform with an upper

surface of a grounding body which is slidably mounted in a hole in the base;

(c) contacting a lower surface of the grounding body with a spring which is

mounted to a lower surface of the base such that the upper surface of the grounding

body is biased against and contacts the integrated electrical leadwhile the
suspension body is mounted on the upper surface platform for protecting the slider

against electrostatic discharge.



According to still another aspect of the present invention th@r% BEC 2002
provided a nethod for processing an integrated |ead suspension having a
suspensi on body and at |east one int eg{bat ed electrical |ead extending
across the suspension body for connection to a slider, conprising: (a)
nounting the sus&gnsi on body on an upper, surface platformof a base; (b)
contacting t henelselsigally eenddiclyg groupding Bl isspyoled bRvash dhe wterrated leadn upper
surface ' [ ' [ (VAR ' hol.e-hn the
ase. (o RBnRLR I GoPEr. WRIE: Lia3h bRl HRHAE My D 148 1T g

whi ch i spromudihgdnit groandothe insivnlbaderaoés dithe hasgasd ddndtshafentioe, thpgey surface
of the grounding body is _biased agai nst and contacts the integrated

el ectri c%hmlirlé%%ﬂl\ﬂ‘leldéxﬁﬁé’fé@g?f@ﬂ%? fic glﬁﬁt{/lcit}é tc’r’rﬁ‘ﬁltﬁa%ﬁ‘ﬁﬁm%g dyppethesur f ace

pl at f or r i Shi ga| i Lschar 09
D B oAk T B T U A et ween
t he i nt egr ticadpbrsach wUbperminded ankblotle Throdrowhdiedkunihisghvefesablis Bdritatedssenbl e
it to tgﬁ transducer head. The groundi ng unit grounds the uninsul ated
traces oROPHETAMHEIHHHIEY | ead suspension, thereby eliminating the danger of
inparting static electricity to the transducer head during the assenbly
process. The grounding unit carries unwanted charges fromthe el ectrical
traces on thesuspension to the grounded tool block, The grounding unit is
preferably fabricated fromceramc materials. DEC 2G 2 Brief Description
of the Drawings Figure 1 is a side view of a tool block shown in both the
open and cl osed positions. Figure 2 is a top view of the tool block of
Figure 1 shown in the closed position. Figure 3 is a front view of the tool
bl ock of Figure 1 shown in the closed position. Figure 4 is an isonetric
view of a pivot armof the tool block of Figure 1.
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"Figure'5 is an isonetric view of a base of the tool block of Figure 1.
‘Figure 6 is an isonmetric view of a pivot bracket of the tool block of
Figure 1. Figure 7 is an isonetric view of a nounting bracket of the tool
bl ock of Figure 1. Figure 8 is an isonetric view of a platformclanp of the
tool block of Figure 1. Figure 9 is am isonetric view of a pivot pin of the
tool block of Figure 1. Figure 10 is an isonetric view of a spring clanp of
t he t ool BeiefkDescriiphion offithe Orawingsy bottom vi ew of an integrat ed
| ead t suspensi. ssenl y.. Figur i A I SBEPN i vi ew of
a portion of t%lﬁgﬂtr%oﬁ bl ock %T&gi\gue:‘% df.s aFirkgoSJr?Le%f%%ﬁ{s an |sg?r’{etkr§(?tg$vi ew of
a groundkthg open emdstolgstest pasiduicorsdance with the invention. Figure 14 is

an enl arged bagt Vi,e fot ; i i f 1R -sgImy@ instal |l ed
on the pivot g‘trl#%orpfe Igi \35?651 f]fpg}% 8%9{]%1%1502080 eog:'tkr E\I\(/)b%gi?JT or CajFryi ng CQut
t he | nveshown Ref éhei od asedrippaidsian3, a tool bl ock assenbly 11 for
processing_anghilsar af 9d |ead SHSRANM At a5RetIon 1 dck S0 qiepensi on
assenbly 13 ( |§ure 1) "conprises a canti |l evered suspensi on secured to
and ext eationg finormhe SUsseEdsipmsigliaf.orm 17. Suspensi on assenbly 13 al so
has a plurali f electrigcal. %@Eggji- | t QY | gth on a
bott om surfacfa‘?.y"g%é:aeds4 %f&g luAncI nsu lgiligé#ga"ﬁ fz;)r(de(ﬂl.'}"(r%{td(:-’aégrat ec#édiérh:é;t ly into
suspensi bprol5bloek efd Fifguwsach J ead 19 is ultrasonically bonded to
transducer he | i.der A ' qﬁﬂQ[ : ly 11
conprises a ng‘qnég%reoﬁ 6’% r?&ﬁt}éjscog&rgpﬂofr}%nﬁé' ic% arru-%cgebgf;g%leeﬁb ed prior to
its use.bTbhekl afg@sigugenmdonent is a tool block base 31 which is permanently
nounted to a |l et (Fi_gur.e oAl u I i s.proyided to
facilitate thggg?g:eogzé'gggbllyssof% U% ﬁ)glee‘{ﬁt%ﬂ:ra glc}“;r?;dnu é—:lc%iji n%PO&{é
suspensi brodsbdoick of Figwssenbly 11 may al so be used in manual assenbly
procedures as I f.errj i . [+S- 4 ectangul ar
wi th a nunber E‘o St ﬁg&gla%rp%'ega%%@e%% /3’135"'%3’?‘2% ?m%%r&plgﬁ]%%%et;o(?ﬁs t he

f oundat i hef toodadd Bk of rRigguwreyull ar formati on 35 extends upward from a
rearward thir g, ower, i | riyﬂ' tely ion 35
has the - sa?f‘é‘%wrj(?t \IIge&ssoﬁd:)%J?gbﬁtg%ﬁo(gq%f& ‘To\/\%eaf:l stetIqI atl gcnlsfr%f’@%g ext end
upwar d f tbm &obdr Witk e Figuteovler portion 33 along its forward edge.
Castel |l ati ons 9 Ar; NEd K d andkar i JaSSHithade hald the width
of | ower porti%#%%. Q?Ja%t Z‘ﬁ/atl OHF’I %Si%as ac a??r}" 40 nl an upper rearward
edge. A $g@dr blostkc o Figfursetks. castel lation 37 froma side edge 43 of base
31. Castellati i1y fil j RASd i }ﬁﬁ] ' S square
notch 47 separ]i‘(a;L éfsi%calssot eﬁ%li}?%%sgl%%&% frovsmeoegcfest gfq%apr% r&]g?ﬁg(e)axi al
hol es 49tosl é&liogrkd athrEigprd okmati on 35 and castellation 39, respectively.
As shown in Figguhifel 112 FOUNGPLEbR 3 1Y IS0 £h I SFattl Ofeay f or ward end

extends through~holes 49, 51 and protrudes fromeither end of base 31. A
square Suspension assembly.

Figure 12 is an enlarged sectional side view of a
portion of the tool block of Figure 1.

Figure 13 is an isometric view of a grounding unit
constructed in accordance with the invention.

Figure 14 is an enlarged bottom view of the grounding
unit of Figure 13 shown installed on the pivot arm of Figure
4.



09 DEC200 4 rib 57 extends horizontally across the entire width of the
formard surface of base 31. Referring to Figure 4, a second t
of assenbly 11'is pivot arm61l. Pivot arm6l is a generally nggar ngﬁggﬂg
wi tth an L-shaped body 63 when viewed from above. Body 63 is generally
trapezoi dal when viewed fromthe sidg A flat |ift tab 65 extends
hori zontal |y rearmard fronlbody 63 A | ower forward portion 67 is inclined
e : 2k yentianf or ward edge of body 63. A
pair of vert n xten I r one
aferédiﬁ% £ gfgarégfsg s2nd SETRLILER LYsLRELD 91 f kg one

side of the rmar The opposi
deta|Ie@nqmeaaiqjzﬂﬂmﬂmﬂégr@heanlappesuspematen wssembaMQMBaLShole 73 is

coml ot &5 Pt onorethony b, Sprarp By k1 B 8- 20E DLBIIRLPPINO S ed 1 ound

hol e 75 camdid evemet hehspaisaoni 18 secwaed ‘é@lgendka‘esndBngmramda?? are

all cen t hoone r plLat form
71. A s%ﬁ%ﬁén'reg?a%gu §?¥%O %h 7§&Q§%§$£ b Qﬁ%% gSign§f§§ ngn%one
anotherpﬂ%ﬂﬁiﬂhyupfumlectflgwleteadanu96whpchoexaend6dlbsgaitached to base
31 thro ' t he h o] racket 81
i's genera%%? reg%angdggro %ukggg%'roﬁéﬁgé g%p%?ggﬁgsﬂéﬁ%agggengcess 83
ext ends alver iizdregtd yedicd bsectlpathtodsuspepsvon bbackenesgndndfi saphovi ded

for aligni th. apg k b, 57 1 of...bracket is
split aﬁgﬁgp]ﬁ%e?%ica.Fggggigglﬁgggéﬁ?%?eFéeE?gngaﬁg?geh?ggﬁséerse hol e 87.
Anot her stligienverdle dioten@Oassehbtyut ed above, rearward and parallel to hole

Fastener 03 (ROqida 1 EP9LSyTEY SBHpLERRE HRIRLE OEBEMNRRT,T 1 oun

in Fi gucespbreant 2, wipichtmasin B¢ asseibbedl byippi hedlta pseot Bhecket 81 by

|nsert|&% %¥f1éﬁﬁﬁ55§#@hl£'9g§5316§i399 Qggg §z sSPring-biased pin
ed in ,

97 i s nount Ivot "arm e pIVO an ®l'ocked from
nnvenenpanmananﬁiy|mQUMbedsztalppbéetl6& (Figures 1-3pd 3).in its raised

posi ti oR 4 0; = SeOYER i .n-Figurel). Pivot
arm 61 pl&%?ggg? rox%%% %yl%1§§%v%§g%nt?tg Eg$%§%%%a?ﬁ§chgeg? and rai sed
(open) pesemions.liAsdehing antengbedsmangfaatuyingsgénbhgpensabso conpri ses
a nounti %ﬁ?a- 1. 4001 br e 1,LS r ect angul ar,
verticaﬁgﬁ% e?ﬁﬁi ﬂ f%%%gﬁé 12 ﬁggn%légr?gcggg 2§S?éh¥gglon 39 and
body 33aS§qmb#ﬁ\Rﬁ0Qﬁ@%R@$ 83, Wﬁb&ntlng bracket 101 has a square recess
103 whi ch ext i ZpQt CEOS Saba I and
engagi ng squar e TV B LT oo badr 1 7 NBaRET G b adkar - 10T al S6 Thag huiter ous
short omiHdy@h U eE r@:éu@n'ghgggnalofeamogesuﬂ sgvareliowmirch extend from
LS T OT YRS I Rgerarthacent EOuhbariBRCEoANEabENSE . CURCEecREAHIBIONS

105- 115 are provid or precisely engaging a spring clanp 121°(Fi gure 10),
descr i bd®@BFRAGWRN R ce¥tapdaoWPYar i §UPR aoreapvprg Ehang of11lpwex f| at

menber Wdt iy el 2 oshaped EQEEWQH&%& 8$- §8£h&916ha§9di&%¥f hae a

general I'y planar body 123 with a notch 124 al ong a_si

accomodalieh gkl s enkewepePprtgare33)y, Ana aaﬁﬁﬁéééﬁlﬁaﬁg3ﬂ253ﬁear its

upper edg&drl WowLsd ePLEm188rofwhabiSeisguate1bivBr1gérriohr Bdeslomym t he
upper edge of body 123 and is received between protrusions 105, 107 on

nDuntlnd deraad1edget ongastehmt&ianpordri Ag FFﬁeafing§q%ﬂ%héﬂu%n an

opposi t ey deand Dosly dR3n Mhne B8 haath ¥ertbgak gorRASKOBWhich is
slightly Ion er than and, ext ends belom1- body 123. Tine 129 is received by

pr ot r usiGF et o uB? | RgSbrackReRLed1 4 Qnanl§ndBEP§ﬁeHeﬁ6wﬁédeﬁ§§§éd by

Cha”fer15%qﬂhﬁéfhé@cHUALHGfQBQtQtb@@teI&aQ1é§93an¢raﬁﬂﬁ 133 caleRige0i ned by
a U-shaped nenber 131 whic rns . a pai asynmetrical, upwar.d-pointing

tines 133 °f3asg ndk- 13§aSE§$léFé°§e8§ré?eélﬁﬁhaW9€Ptﬁ@aPRBQﬁ% £37 and
E_ngage gsrlqid L?i@éf154507 Alggczﬁdh&@a% ABYah lalgl l@@@@lfﬁttewl hRef grrl ng to

igure 8, atformec avin neral |y seahorse-shape
configuﬁﬁéﬁéﬁ%ﬁﬁ%P@?ea%d ?% %Fpﬁeeégae e§howﬁ pPFétPérﬁQﬂ%%ﬁ}]Al has an
ﬁ- shapedzdllcgia/fczms agd«feﬁteagr (tj:hfro&gm%dﬁ:m@.@h.oﬁr 35 Mada \gﬁals@él@%ftﬂﬁﬁi

ori zont y forwar om body and are separate a Uslot 147. A
OE0GT 6 T TREEF YO bE moRGesToNs aft SHGL aar 6 FEUchGIP 105, Pl at for m
cl anp 14ﬂavmq)|a/o¢kaéﬂnyeﬁoast et ian foeshadgenar eraleeids3 thir igipthalrgs 61 so
that it otat ed ap roximatel.,y .90 in a ve tlcal plane bet ween a

cl osed p{)g;ﬂ t%g EE?E§ e8) FA08eA *h(?ﬁeﬁnﬁlo&ft rrb(?r? e(i%Hdi cat 'Y phant om
lines in Figure 1) Platformclanp 141 is biased forward by a spring 150
(Figure 2) which is located on its side in hole 73. As shown in Figure 9, a
novabl e datum or pivot pin 151 has a pointed arm 153 extending upward from
a generally rectangular body 155 Arm 153 |s Iocated to one S|de of body

A r—-p—- S A g — . e



* Referring now to Figure 13, a grounding unit 161 of the present invention
"i's shown. Gounding unit 161 is a small nonolithic structure [

rectangul ar body 163 with a top surface 165, a bottom surfacelﬁ}%gﬂ,DEa%(JZGAG}2

short, flat orthogonal flange 169 protruding fromone side at a | ower end.

In the preferred enbodi ment, grounding unit 161 is forned fromstatic

di ssi pat r¥® 6Or aXitendis’ HOHiFontall 17R% R sfsOfiRd entdPeBiiditl @ orthd astic

materials as well. As shown in Figure 12, grounding unit 161 is |ocated

i nsi de af@EMRTEaPUrdecan@fi B2S%ol% -171 in pivot arm 61. Hole 171 is |ocated

bet ween and | aeglel-ddndaloy ralgugred Wit B RS mé3or! Tongdrenk/ bext ends al |

t he way through pivot "arm-61,” fromplatform71 to its lower side. Hole 171

is 0 92pSemRlyodl & pPiyoitglemy Glar gdlMHtaR Body 163 & @SRnLY | ange 169

extends Behawr! RRmbWekyitH f3C & -GhafebRiyNadl wiidef &FildwR@ Q- drl gures 12

and 14, groundi n% unit 161 is retained in hole 171 by uni quely configured

| eaf sprPREVE73. BSAWi B3 173 ISR Lol fdédPezodtatg hen W&@@Veﬂmfmm h a

central hgkesidé. Anr qunded jtrab thd @Xitdndd apHizddntdiwandhamrene end
of body 175. Tab 179 is precisely positioned to gverlay hottom surface 167

of groundfRE BRFY £61. Padorer Hodses yportdiony il 2echimesh afpvaR d
directi OﬁpﬁEbﬁﬁﬂﬁtéﬁ% B0eV QM of Wirid @ik temeRy & oY Qe riir Ofeigididg uni t
161 through hole 171" A linear tab 181 extends diagonally away from an
apposi t ePeAY 6f -body PEiF. ofpMexdired | ifdet IHnIerHHHh X5 | oner surface

of pivot sgme@liand 1kS A rd) SHACOHRY A daderdle ¥Iwdrd QRefatéon, tool
bl ock assenbly 11 is assenbl ed as descri bed above prior to processin

i nt egr at BAWe&S -sudBen SPHR sddee Miide ot Pody ok dama) detaidad 4lsREd in

-aut omat e?_larc%%unqs orPalnl fRippdt isurRRE.r et fﬁcﬁ@x@ﬁﬂaﬁoqﬁﬁé Ofg Nps and
mani pul ati on on a conveyor processing system (not shown). Prior _to

recei vi ngo§a&gepdnsfok Sazaesl porfiqndif RIGHEAES ioldpd PREERGh! i gured as
shown bydgbhewaeld &ompl@tely ttHHAYIE bbayPie®t diaifrohdd 7115 d1Ateds a
countercl ockwi se tgo its opéen position _(indicated l%?/ phantqom lines in Figure
1) and pFﬁnﬁrﬁai:'%yaéLloic\?’é:teé’g rnh kg A & tiptihPpie 53,2rit 953 of

pi vot pi kokhrias eigteat eqilerckmy, ser g idid cat e byaphadriBdddiesnd n Figure 1)
to receive a suspension assenbly 13 which is dropped or placed on gl atform
71 of pi Foi9REM FEENASNE SaRRRED FHam frandy th Mk ottt o nf 153 of

pi vot pi A 5ha11RSE T tHat@Gtr die 19 sdpsensddhdlled 18 mdd 1P precisely
| ocat e s%spensi on assenbly 13 in a lengthwi se direction. Pivot clanp 141 is
ret ur ned 1™t RECc PFLERSFositi on (Figures 1-3) so that fingers 145 contact
andU[m: d sizga@?@gi@igatﬂl‘w rﬁolzf'lj_a;;_g_@wtg?)rgrai f@r pikiotangemaren llﬁ? is located
in Uslot of pivot clanp . Pin 53 ig returned to the t position
so that BRF8EHsEh %%a\,aq 1S40 e Y GKP reld"c'ti olrﬁgfe f@?%e of cl anp
141 amd otBe? RoGpRIRts, pivandrdcketisgienss areretk igay nséctkatigul prn 159.
Pin 151 gl $0,s€rves toC{% ntain anl%ril ar_alignment with Eﬁs{g)ect cio pin 159.
Suspensi SR a88EN ForRded HRPSY S yaith<tIPHEs AL $OrS Y SRt ire

1l engt h ahdrtilzentatisyr deruds of Hardsidd af epipertf datdgkeiosdt i amddisel ati ve

to tool block as |y ,13. .The canbination of. arm 153 and..pi o, 159 provides
i gh SR8 VAT et AR GPETY ik IR RAE S SE 87 o7 Das
cl oses apaisest3lsuspEnsitobyckdtorie IshlitheaBderta iverttieallss 1Ot 085t he

bott om of , suspensi qn assenbly 13 are pressed .agai t t surface 165 of
gr oundi nﬁmﬁﬁ * r(sﬁcgiﬁea Fg%%fﬂgs‘i%?e%%ge giﬁa‘un(r}fe‘rﬁ%&g%ﬂ 161 bi ased
agai nst lteadsvEY savdrolae Horis rlageted alwtveon. résrwarnd asd spepehsedn

assenbly 13.i s | ed _jin,tool .i Dblo assenbly, 1 i{s_ leads 1 L L be
el ectri czEIOI §‘°§1€s§ﬁgr géniiqi}ﬁ'rrouglhc’]ger o%%d%snzf%rhq:%/tﬁ%jlga%?rﬁgshé %cs)%ﬁled
assenbl y £b3 secwrietiyngared farstodrsat y93 othigare n3 )t obdr b eckr asgepbilrptl3,
spring pi (Figur.e | S pr e t hat . pi y el eased
and pi vo;bg&%%fd—' tgg‘ iﬁos%%anégeaggfmnﬁ%o%%n i#d)élg%%segi B%/g&bhggtggnsf)%nes in
Fi gure 1prmAfeled pipioto e ln B 1] vissedeko thevenhdageckeat Pbsbyi dbnsespiingg pin

97 pops qut.. h te: sl 0f o f | 940 | it in that position.
The obt uge égglgg _o% {ﬁgg‘ pi%) éé;all]'resm S.‘)Léer%gg}!qél"sga%? brraﬁ%?l %eatur es to be
| ocat ed jsp3tingbdie sdtk pigol 9'bl be knegseed| in 130ier8heapivdt wemd621inmay t hen

| oaded i%éjﬂidé%édtgﬁﬁﬂﬁégfﬁﬁﬁ%ybﬁymg$@ﬁéﬂg in either its horizontal

position (Figures 1-3), or in its raised position (indicated



+ - at- the tip of slot 137 between tines 133, 135. Pin 53 is actihgeBEi r%ﬁ@ﬁ
SO that its chanfer 55 conpresses the |ower end of tine 129 on spring cl anp
121 . Conpression of tine 129 opens U-nenber 131 and, thus slot 137 so that
head 21 may be received between tines 133, 135. Pin 53 is then retracted
and tines 133, 135 close on head 21 t hold it in place. Adhesive is then
appl i ed RY ARk st Heevf ineBagprel b voPi¥ptn 1M 81 RIVIPREd to its
starting c;}al%éwlfgﬁm dﬁ@ﬁﬁééhngt§pﬁbf'ﬂz8hﬂa97 é!?o.fs@é}( fhggers 69 are
di sengaged "and may rotate downward. Spring pin 97 pops back out when pivot
arm 61 |§3%ﬁﬁ4uﬁﬂﬁﬁnbdp@ﬁhtlﬁﬂﬁot arm6l is again | ocked in place. As
pivot arm 61 W NOso@oWMMeEyyr $9PE§299dL79 hsagnBlyi $1bgndsd to leads 19
to conplete the precision as% n% . To renove conp Ieted susgen5|on
assenblycgmﬁﬁkﬁﬁ&(ﬁﬂmQWQkknﬁs@éﬁﬁk9t1101plHMQQnanﬁchaﬁééttb thésriaght so

pi vot pi :@Sér%%a\m%r y AdAnsh ?SSGQPEi’céﬁ ﬁéd@@)?'%hi@ﬁ"‘@égtéﬁse%uée t hat

head 21 om spri ng p! vot anp IS again

pi vot ed tﬁmntts %p‘eﬁﬁ%wﬁ%swh aEa@@d%yaMa}ﬁ@@m BBnesLiLHergupé 1). Once
inthe fg tECHSlt' fﬁg”@}:é(cﬁétci‘ﬁ‘lbﬁa§a£e£%u£§g0¥§ge§50fb§00| bl ock
assenbl y 11 w t hout a ectln tch static attitu his process is

repeatedWhyChﬁﬁﬁtqnﬁ%gm%xbéom hlgué%éﬁ§$ohtasbéﬂbﬁyd§3f01héllﬁvénglon has

sever al p | 2l oc tely position
the ILS an f@ﬂgﬁgg%ﬂfl %%a&gergﬂgt?zeéﬁgbégg 3£a ggaﬁfﬁﬁﬁlze resul t ant

bendi ng Anasket 0L 1ab3o bh@%knmgeﬁ@ll’ﬁe’éhQéH arBheagengheBr PEELAEPBARL ed
processi 1940 19yhanges upd i { V11 Ihey eorpanent SxplnherbRok (bl eekypegmt the

I LS asse to be safely renpved fromthe tool block without affecting the
PSA. In @&ﬁﬁﬁQﬁ1aQ}ﬁﬁ¢@ | to| bER wBpebeaRdblPWare8dggs el BEPhENFions

|1 nexpensingg W aeééggﬁf&@i&eé' §898§9§°er? ?ggﬂ%' & LPeihgVenkign has

been shown or described 1 n onl one of It should be apparent
to thoselﬂéIGEkHURﬁth%)ar@eﬁﬁé}bﬁﬂ bglodt so limted, but is susceptible

to - various GaAGes: M tﬂwttgeﬁﬁghk@glbr O%EEﬁgSEQQﬁpOizihﬁs' RvVenkion.
0 9 EC200 ,0l claam™1. An atus far processing an integrated |ead

suspensi &eMRAL 1 steyeRal of- ﬁbﬂpeénﬁoaflgéééFlﬁﬁé i nfegingeslempetri cal
| ead ext gndi rifhs?‘%[ ﬁéﬁf‘@lﬁ&'?@@ﬁh?%@&?hﬁ@rwEEHngCﬁbEBht 228 ahbdgr a

COITpI‘I Si ng: a base atformfor receivi I’lg t he suspensi on
side edge for accommodatlng a fastener 126 (Figure 3), and a
through-hole 125 near its upper edge for a fastener 128. A
raised square rib 127 protrudes from the upper edge of body
123 and is received between protrusions 105, 107 on mounting

+ Dbracket 101. A long, downward-pointing tine 129 is located
on an opposite side of body 123. Tine 129 has a vertical
dimension which is slightly longer than and extends below

. body 123. Tine 129 is received by protrusion 113 on
mounting bracket 101 and is designed to be engaged by
chamfer 55 on pin 53 during operation. Tine 129 and body
123 are joined by a U-shaped member 131 which forms a pair
of asymmetrical, upward-pointing tines 133, 135. Tines 133,
135 are separated by a vertical slot 137 and engage
protrusions 107, 109 and 111 on mounting bracket 101.

Referring to Figure 8, a platform clamp 141 having a
generally seahorse-shaped configuration when viewed from the
side is shown. Platform clamp 141 has an S-shaped body 143
and a pair of symmetrical arms 145 which extend horizontally

forward from body 143 and are separated by a U-slot 147. A



' body; a grounding body fornmed froman electrically conductive tQi Al
‘slidably mounted in a hole in the base for contacting the thS@ﬁEﬁZW

electrical lead while the suspension body is located on the platform and a
spring mounted to the base adjacent to the hole in the base for contacting
and urging the grounding body againstgthe integrated electrical |ead of the

i ntegrated | ead su ensi on for rot cting the Ilder in el ectrostatic
discﬁarg rigg eﬁm&¥§%&ﬂ%ﬁQgro% I%Fﬁ?ﬁdﬁgBP@?ﬁ tﬁ5°mg?g§¥diaa body has a

protrusi WL oo neldmg 1pyVeiepivetallg @bouﬁdungnbeéytahgamgh hbgehol e in
t he base;_ _and wherei n an per surface of the

di bod ts th
i nt egr at ¢ eteRTYGRI2FBA aﬁ‘a ERRCshEi AYY cBft géggg I n%ﬂggoéﬁ gﬁ‘gg’ofs thg

groundi n@dodyh B.vdheieppappane Bétwbahna lchbseai pokbelgnowmdgngebody is
formed fro aseg1 conducti ve, gater f claim1l wherein

a
the gr ourldi O5eF | ne S ERoRn b onai Caba p P BORRE S ConERokBnal "1 ange
ext endi ncf'lfgmra al)l owepl@@ﬂorxﬁ clTaﬁpap@aras usigbe€l sbrwdrahByeansphengpri ng
further ses eaf s ri ng P é §V| ng. a cen&ral holi 2gd an inner
tab exte Eflr%‘fﬁ% ) ¢ e Fed pPR Ryt Body e nilr B fit &3t he central
hol e for contau:élslgowmelﬂrpy@dregsbodymovaﬁle &atufe 300pidob. piheigppar at us

of claim5 wherein th further conprise n outer tab t endi ng away
from an GPFbR RPEHEfAFRel b2ar*LERFHBILBHYAES, TIAB A BERaFaliyl cl aim 5

wher ei n tﬂ&ﬂﬁ?xwllﬁ@dﬁoﬂﬂﬂl eArin| ab3agai Detatsa &urbdaeesofiet B¢ base and

is secured (ot ase wmth a fastener; dvvnerel t he undi ng bod
protrudeg"ﬁ%rﬁ %i?@%hﬁ‘ég CHFV?ﬂ BﬁgﬁrSS Z\neﬁﬁgﬁgat us ?or Y

processi rgméie i i Qg By etled SRslra Uspensbody hagb0g Rinyepsnsbonabedy and at
| east one |nglrf9 %t d electrical |ead exte di ng across, the suzﬁe si on body
for conn&HFOIHRD, P51 PRI LRI nPRi %Pﬁﬁrnﬁ bSREING MECHART 5Bt Pg nmounted to

the base mma\amqmv@ta&fmrelon BB Shownh sﬂrFﬁgarésrlFBg:ea)tinngSBhe

suspensi on bo ro ng._bod rom an ectr conductj ve

Tt or i al ST ST othr GuOR gt for s FheRNB P, Bihel §okd Rl thesy

havi ng arirumwotswfﬁracelforpwatapinngsmﬂslbieséat ed el emigheay Iead above

the platformwhile the Suspeﬂ n bod £ cated gg,thlleJ El atform and a
PORLFRNLE] AGERR ieals

prot rusi oM OrEY BT EhHoR it A BOW‘DVE Ph& grounding
body t hr ctegirvdrd fmiﬁed:ﬂlcbhebyrappaadmasanyngormmBﬁ.gdréola | operosur f ace
of the armatczljljI cent to the ﬁl:nt earmgg g &i galower surface
of the gRhd o btySarBL v BFAGEPnan PRErSahy FEEE AL RISGEOANdI ng. body
agai nst thiendideetgsditieyl phentomcalinksadnofiyheei o) egr At sdall@agosnseensi on
For proteghi e d NEs S| 498L898h5 85 RLOEL 2242155 $hoRBRE997. pin 159

extends upward from hole 77 and is fixed from movement.

Referring now to Figure 13, a grounding unit 161 of the

present invention is shown. Grounding unit 161 is a small

monolithic structure having a flat rectangular body 163 with

a top surface 165, a bottom surface 167, and a short, flat

orthogonal flange 169 protruding from one side at a lower

end. In the preferred embodiment, grounding unit 161 is

formed from static dissipative ceramic zirconia, but may be

formed from metallic or plastic materials as well.

As shown in Figure 12, grounding unit 161 is located
inside a vertical rectangular hole 171 in pivot arm 61.
Hole 171 is located between and longitudinally aligned with
holes 73, 75. Hole 171 extends all the way through pivot

arm 61, from platform 71 to its lower side. Hole 171 is



+ 9. The apparatus of claim8 wherein the grounding body is forlrﬂag bré)@ﬁ]
*senm -conductive material. 10. The apparatus of claim8 wherei h 02

groundi ng body is a flat rectangul ar nmenber and wherein the protrusion is

an’ , 0 9 DE C 2002 12 orthogonal flange extending froma | ower end of

t he groundi ng body. 11. The apparatu3 of claim8 wherein the spring further

conpri sesnlg $Eafhspyi Ngrgedy thavi bgdg €68t sakhhehat &ndnae ilsger tab

extending fro oae end, of the |eaf %prin bodé inward into the central hole
t & §F

for contSLtERYS t RELPHwEREsPHELe S oBMdPHg36BdYl-12. The apparat us
of claim 1l whererpihfetspiridarkyr tkeangonyri gesuadiogt anittal eaxtigndi ng

away from an, opposite end_of-the | eaf ri ng _body for cqntactin he | ower
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?lody Lli e§pfi1]§m§ @gaihnalts taheoh@\afea S:@rc]\itaﬁquBrt bgdqr Enand:iujmg_ai meitb OJI:taa_n_b iz
exea a the | ower. sur Cc the grm t he_grouynal n 0] , an
wher ei n %gfﬁpéiglena BPuPHSdgﬁégngﬂ%geBBSQgﬁr8%%@88§13V0ﬁﬂﬂﬁfauﬂr n the
ar m abovené h@%@l atfpoay 145.A rrabhqgsf Qde&@QIQSéillygp@@i!tﬂfo@@cﬁtt%d | ead
suspension r avl Ng. a suspensi o oay. an at. | east .on I.nteqgrate

el ectri cAYe¥+ay E?gEﬁHi ﬁb‘egé‘fs&sgq%hé’fsﬂ§ﬁé‘ﬁ9i18ﬁ 88&3: ﬁérl'cogfﬁz’cﬁ%ogn to a
s: i d]ger, ED@@ééE@ﬁGUn?thmnﬂU ng1t Iie;han_snpmah:and(%@élyctcmnan :mlra@fg(?su[) face ]
pat or a pase,; ntacting the 1 ntegrated el ectrical |e above t he
D 2t 1 or H68 (ArRSTbB oL E ek, CEUATS BRBERE b O dy OHRELRG SISt dl 3
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groundl n 0 W t a,sprin I IS unted to a r, surface of the
base suchF?Ratnt ARPASHEF §H%f§2e%89Ytﬂgggroéﬁaﬁﬁg ngyﬁﬁ§sb#§§gﬁ agai nst
and cont@gisnsbethat egvaredugiracler ofapiveadaitinl 61t Aedsuspergidirbody is
‘mounted on the upge surface _platformfor protecting the slider against

r
el ect r o 42F¢ BYsenipgkenergly3pes
In operation, tool block assembly 11 is assembled as

described above prior to processing integrated lead
suspension assemblies 13. If assembly 11 is to be used in
automated procedures, pallet 32 is required for proper
positioning and manipulation on a conveyor processing system
{(not shown).
Prior to receiving a suspension assembly 13, tool block
assembly 11 is configured as shown by the solid lines in
+ Figure 1. Pivot clamp 141 is rotated counterclockwise to
its open position (indicated by phantom lines in Figure 1)
_ and pin 53 is activated to the right. By actuating pin 53,
- arm 153 of pivot pin 151 is rotated clockwise (indicated by
phantom lines in Figure 1) to receive a suspension assembly
13 which is dropped or placed on platform 71 of pivot arm
61. As assembly 13 is placed on pivot arm 61, arm 153 of
pivot pin 151 inserts through a hole in suspension platform
17 to precisely locate suspension assembly 13 in a
lengthwise direction. Pivot clamp 141 is returned to the
closed position (Figures 1-3) so that fingers 145 contact
and hold suspension platform 17 against platform 71 and arm
153 is located in U-slot 147 of pivot clamp 141. Pin 53 is
returned to the left position so that pivot pin 151 will

overcome the clamping frictional force of clamp 141 and



*13 15.: The nmethod of claim 14, further conprising the step of IUerBE@ 2002
‘uppard novenent of the grounding body through the hole in the armwith a
protrusion on a | ower end of the grounding body. 16. The nmethod of claim
14, further conprising the step of forming the grounding body froma

sem -conductive material. .AY% Al _. Ail. AF(9. A(Y. Aay. A Au. A

;. Al h. Al tr&AhE1ACE. Aﬁbpéﬁglon 13 against datum pin 159. Pin 151 also
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grounding unit 161 (Figure 12). Spring 173 keeps grounding
unit 161 biased against leads 19 over a short range of
motion. As long as suspension assembly 13 is loaded in tool
block assembly 11, its leads 19 will be electrically
discharged through grounding unit 161.
With suspension assembly 13 securelylandlprécisely
located in tool block assembly 13, spring pin 97 (Figure 2)
is depressed so that pivot arm 61 may be released and
pivoted 110 to its engagement position (indicated by
phantom lines in Figure 1). After pivot arm 61 reaches the
engagement position, spring pin 97 pops out on the opposite
side of fingers 69 to lock it in that position. The obtuse
+ angle of the pivot arm 61 enables automation features to be
located just above the tool block assembly 13 for head 21.
o Head 21 is then loaded in the tool block assembly by placing
- at the tip of slot 137 between tines 133, 135. Pin 53 is
actuated forward so that its chamfer 55 compresses the lower
end of tine 129 on spring clamp 121. Compression of tine
129 opens U-member 131 and, thus slot 137 so that head 21
may be received between tines 133, 135. Pin 53 is then
retracted and tines 133, 135 close on head 21 to hold it in
place. Adhesive is then applied to the backside of head 21.
Pivot arm 61 is returned to its starting position by
again depressing spring pin 97 so that fingers 69 are
disengaged and may rotate downward. Spring pin 97 pops back
out when pivot arm 61 is horizontal so that pivot arm 61 is

again locked in place. As pivot arm 61 swings downward,
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10@ 10%: () - &EP1FGROVE. LoMpiet9d | sugpghyys-assenbly 13 from tool
109 () - b18%k Gh=R8ARANSZXHHMP! SHLOYEKSG dted to the right so pivot
pin 151 will translate assembly 13 slightly forward to
ensure that head 21 is free from spring clamp 121.
Next,pivot clamp 141 is again pivoted to its open position
(indicated by phantom lines in Figure 1). Once in the
forward position, assembly 13 can be safely removed from
tool block assembly 11 without affecting pitch static
attitude. This process is repeated for each integrated lead
suspension assembly 13.
1 The invention has several advantages. The locating
pins of the tool block accurately position the ILS and its
electrical leads relative to the head to minimize resultant
bending stress. The tool block is pelletized and designed
for automated processing to enhance quality. The components
of the tool block permit the ILS assembly to be safely
removed from the tool block without affecting the PSA. 1In
addition, the tool block may be fabricated by relatively
inexpensive wire electronic discharge machining.
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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& ()--$10% a base having a platform for receiving the suspension
body;¢
a grounding body formed from an electrically conductive
material and slidably mounted in a hole in the base for
contacting the integrated electrical lead while the
suspension body is located on the platform; anq
a spring mounted to the base adjacent to the hole in
the base for contactlng and urging the groundlng body
against the 1ntegratedfelectr1cal lead of the integrated
lead suspension for protecting the slider against

electrostatic discharge.

2. The apparatus of claim 1 wherein the grounding body has
a protrusion for limiting movement of the grounding body
through the hole in the base; and wherein

an upper surface of the grounding body contacts the
integrated electrical lead and the spring contacts a lower

¢+ surface of the grounding body.

3. The apparatus of claim 1 wherein the grounding body is

formed from a semi-conductive material.

4. The apparatus of claim 1 wherein the grounding body is
a flat rectangular member having an orthogonal flange

extending from a lower end.

5. The apparatus of claim 1 wherein the spring further
comprises:

a leaf spring body having a central hole; and

an inner tab extending from one end of the leaf spring
body inward into the central hole for contacting the
grounding body.
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of the leaf spring body.

7. The apparatus of claim 5 wherein the leaf spring body
lies flat against one surface of the base and is secured to
the base with a fastener; and wherein

the grounding body protrudes from an opposite surface
of the base.

8. An apparatus for processing an integrated lead
suspension having a suspension body and at least one
integrated electrical lead extending across the suspension
body for connection to.a slider, comprising:

a base;

an arm pivotally mounted to the base and having a
platform on an upper surface for receiving the suspension
body;

a grounding body formed from an electrically conductive
material and slidably mounted in a hole in the arm, the
grounding body having an upper surface for contacting the
integrated electrical lead above the platform while the
suspension body is located on the platform, and a protrusion
on a lower end for limiting upward movement qf the grounding
body through the hole in the arm; and

a spring mounted to a lower surface of the arm adjacent
to the hole in the arm for contacting a lower surface of the
grounding body and urging the upper surface of the grounding
body against the integrated electrical lead of the
integrated lead suspension for protecting the slider against
electrostatic discharge.

9. The apparatus of claim 8 wherein the grounding body is

formed from a semi-conductive material.

10. The apparatus of claim 8 wherein the grounding body is

a flat rectangular member and wherein the protrusion is an
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10bb body inward into the central hole for contacting the lower

surface of the grounding body.

12. The apparatus of claim 11 wherein the spring further
comprises an outer tab extending away from an opposite end
of the leaf spring body for contacting the lower surface of
the arm. ‘

13. The apparatus of claim 11 wherein the leaf spring body
lies flat against the lower surface of the arm and the inner
tab is flexed away from the lower surface of the arm by the
grounding body; and wherein '

an upper end of the grounding body protrudes from the
hole in the arm above the platform.

14. A method for processing an integrated lead suspension

+ having a suspension body and at least one integrated
electrical lead extending across the suspension body for
connection to a slider, comprising:
(a) mounting the suspension body on an upper surface
platform of a base;
(b) contacting the integrated electrical lead above the
platform with an upper surface of a grounding body which is
slidably mounted in a hole in the base;
(c) contacting a lower surface’ of the grounding body with a
spring which is mounted to a lower surface of the base such
that the upper surface of the grounding body is biased
against and contacts the integrated electrical leadwhile the
suspension body is mounted on the upper surface platform for

protecting the slider against electrostatic discharge.
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hole in the arm with a protrusion on a lower end of the
grounding body.

16. The method of claim 14, further comprising the step of

forming the grounding body from a semi-conductive material.



