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TRANSDUCER SUSPENSI.ON SYSTEM Background of the Invention.Field gﬁmﬁﬁ
| nvention This invention relates generally to transducer suspension (¥

and nore particularly to electrical connections for such systens.
Description of Prior Art Direct access storage devices (DASD), or disk

drives,

recordi ng disk. A magnetic head or transducer el enent

store informati on on concentric tracks of a rotatable magnetic
I's nmoved fromtrack

to track to record and read the desired,information. Typically, the
magnetic head is positioned on an air béaring slider which flies above

surface of the disk as the disk rotates.
the slider (or carrier) rides on a liquid filmor bearing on the
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TRANSDUCER SUSPENSION SYSTEM
Background of the Invention

Field of the Invention

This invention relates generally to transducer suspension
systems and more particularly to electrical connections for sﬁch'
systems.

Direct access storage devices (DASD), or disk drives, store
information on concentric tracks of é rotatable magnetic
recording disk. A magnetic -head or transducer elemént is moved
from track to track to‘record and read the desired_iﬁfofmation.
Typically, the magnetic head is positioned on an air;béaring
slider wﬁich flies asove the surface of the disk as the disk.
rotates. 1In some recently proposed disk drives, the slider (or
carrier) rides on a liquid film orlbearing on the disk. A
suspension assembly connects the slider to a rotary or linear
actuator. The suspension provides support for the slider.

Examples of suspension systems are shown in the following
references: US Patent 5,530,604, issued June 25, 1996, by
Pattanaik; US Patent 5,491,597, issued February 13, 1996, by
Bennin et al; US Patent 5,198,945, issued March 30, 1993, by

Blaeser et al; US Patent 5,161,074, issued November .3, 1992, by

Forbord et al; US Patent 5,095,396, issued March 10, 1992, by

Putnam et al; US Patent 5,074,029, issued December 24, 1991 by

Bfooks, Jr. et al; US Patent 4,787,000, issued November 22, 1988,
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suspéné?on assenbly connects the slider to a'rotary or linear actuator. The
suspensi on provi des support for the slider. Exanples of suspension systens
are shown in the follow ng references: US Patent 5,530,604, issued June 25,
1996, by Pattanai k; US Patent 5,491,597, issued February 13, 1996, by
Bennin et al; US Patent 5,198,945, issued March 30, 1993, by Bl aeser et al;
US Patent 5,161,074, issued Novenber 3; 1992, by Forbord et al; US Patent
5,095, 396;. issued March 10, 1992, by Putngmet al; US Patent 5,074,029,
i ssued Decenber 24, 1991 by Brooks, Jr. et al; US Patent 4,787,000, issued
Novenber 22, 1988, by Schul ze; US Patent 4,761, 699, issued_August 2,
1988, by Ainslie et al; and US Patent 5,422,764, issued J%Q% 6, - 1995, by
Mel Lvani e by Schulze; US Patent 4,761,699, issued August 2, 1988, by
' Ainslie et al; and US Patent 5,422,764, issued June 6, 1995, by
McIlvanie. '
as disk drives have become smaller in size, the recorded
track density has increased dramatically. This has necessitated
the use of smaller and smaller heads and suspensions. However,
the smaller geometries of the3suspension and the head make it
more difficult to manufacture the disk drive. In particular, it
has become extremely difficult to attach the electrical leads
along the suspension and connect them at the rear of the
suspension to the rest of the drive electronics. These leads
muét be precisely and securely attached to their connections at
the rear of the suspension in order for there to be a solid

electrical connection. It is extremely difficult to make good

solder connections with such small geometries.

Summa of the Invention

Briefly, in a preferred embodiment of the invention, a
suspenéion system comprises a suspension member having a first
end for receiving a transducer assembly and a second end for
attachment to an actuator member. The suspension system includes
a plurality of planer electrical leads which run along the length
of the suspension from the first to the second.ehd. fhe actuator
member includes an electrical reception pad member.

The planer leads of the suspension member extend 5eyond the

second end of the suspension and abut the electrical pads on the
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As df sk drives have becone smaller in size, the recorded track density has
‘increased dramatically. This has necessitated the use of smaller and
-smal | er heads and suspensi ons. However, the snmaller geonetries of the
isuspension and the head make it nore difficult to manufacture the disk
drive. In particular, it has becone extrenely difficult to attach the

el ectrical |eads al ong the suspension and connect themat the rear of the
-suspension to the rest of the drive elecgronics. These |eads nust be
precisely and securely attached to their connections at the rear of the
suspension in order for there to be a solid electrical connection. It is
extrenely difficult to make good sol der connections with such snal

geonetries. e1e§¥¥Q@§§’égéégﬂgohpﬁﬁﬂwﬁkghkr. The distal ends of the planer

leads each have a notched section which encourages the flow of
molten solder between the lead and the corresponding pad. |

The suspension member includes a plurality of alignment tabs
on its sec&nd end. The electrical reception pad member has a
plurality of corresponding apertures which receive the tabs such
that the planer leads are precisely aligned with respect to the
corrgsponding pads.

For a fuller understandiﬁg of the nature and advantages of
the present invention, reference should be made to the following
detailed description taken in conjunction with the accompanying

drawings.
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It is,an object of the present invention to aneliorate one or nore

di sadvant ages of the prior art. According to one aspect of the present
invention there is provided a suspensi on system conprising: a suspension
menber having a first and a second ends, the first end for receiving a
transducer and the second end for attachnent to a support nenber; a
plurality of substantially planar electrigal conductor |eads running al ong
t he suspension nenber fromthe first to the second end, the |eads each

ext endi ng beyond the second end to forma planar electrical tab nmenber,
each tab nmenber termnating at a distal end having a recessed section in
its term nal edge, each plgnhak padr/Eber derheSHrdwingat its planar surface
is substantially perpendicular to the planar surface of the planar

el ectrical condddder 1| éads schadatir diggran fl ar e ELERAFAEYFERBL havi ng a
plurality of, el cgghgalnya S %eresponding to the tab nenbers, each tab
menber being S er "corinected fo a respective electrical pad with sol der

| ocated within tfig.r ecessedopecidwdotht herstalh oEMagL. 1Accordi ng to anot her

aspect of the present invention there is provided a suspension
Fig. 3 is a detailed perspective view of a suspension system
of Fig. 1;
Figs. 4a, 4b, 4c and 4d are top views 'of various layers of
the suspension of Fig. 3;
‘'Fig. 5 is a perspective view of the suspension member and

the actuator;

Fig. 6 is a detailed perspective view of a portion of Fig.

5;

Fig. 7 is a side view of the eleétrical pad reception
member; | | i

Fig. B is a cross sectional view of an electrical connection
process;

Fig. 9 is a cross sectional view of an alternative
embodiment of the electrical connection process;

Fig. 10 is a detailed perspective view of an alternative
embodiment of the electrical connection process; -

Fig. 11 is a cross sectional view of a process of Fig.'lo.

Description of the Preferred Eﬁbodiments

Figs. 1 and 2 show schematic diagrams of the data étorage
system of the present invention which is designated by the

general reference number 10. System 10 comprises a plurality of



system conprising: a suspension nmenber having a first and a second ends,
the first end for receiving a transducer and the second end for attachnent
to a support nenber; a plurality of substantially planar electrical
conductor | eads running along the suspension nenber fromthe first to the
second end, the | eads each extendi ng beyond the 3A second end to forma
pl anar el ectrical tab nenber, each tab nenber termnating at a distal end
having a recessed section in its termnd edge, each planar tab menber bent
such that its planar surface is substantially perpendicular to the planar
surface of the planar electrical conductor |eads, and an electrical
reception pad nenber having a plurality of electrical pads corresponding to
t he tab nmenbesgnetdacrerabdiraridéskdelihry Fackietiskohae@ auradlity @fpecti ve

electrical Paghilddks20Ld8l 280550 BYHl' 02 'R LBGREAS ook B bl 1 2P
, - shaft 14, which is connected to a spindle motor 16. Motor 16 is
mounted to a chassis 18. The disks 12, sp;ndle 14, and motor 16
comprise a disk stack assembly 20.
A plurality of read/write heads 30 are positioned over the
disks 12 such that each surface of the disks 12 have a
corresponding head 30. Each head 30 is attached to one of a
élurality of éuspensions 32 which in turn are attached to a
plurality of gctuator arms 34. Arms 34 are connecteg to a rotary
actuator 36. Alternatively, the arms 34 may be an integral part
of a roﬁary actuator comb. Actuator 36 moves the heads in a
rgdial direction across disks_lz. Actuator 36 typically
cbmprises a rotating memﬁer 38.monnted to a rotating bearing 40,
a motor winding 42 and motor magnets 44. Actuator 36 is also
mounted to chassis 18. Although a rotary actuator is shown in
the preferred embodiment, a linear actuator could also be used.
The heads.30, suspension 32, arms 34 and actuator 36 comprise an
actuator assembly 46. The disk stack assembly 20 and the
actuator assembly 46 are sealed in an enclosure 48 (shown by a
dashed line) which provides protéction from part;culate'
contamination.
A conﬁroller unit 50 provides overall coﬁtrol to system 10.
Controller unit S50 typically contains a central processing unit

(CPU), memory unit and other digital circuitry. Controller 50 is

connected to an actuator control/drive unit 56 which in turn is



a transducer elenent attached to the suspension-nenber; a data storage disk
| ocated proximte to the transducer elenent; a rotation device for rotating
t he disk; a novenment device for noving the transducer relative to the disk.
For a fuller understanding of the nature and advant ages of the present

i nvention, reference should be made to the follow ng detail ed description
taken in conjunction with the acconpanying draw ngs. Brief Description
of the Drawings Fig. 1 is a schematic di égram of a data storage system of
the present invention; Fig. 2 is a top view of the systemof Fig. 1; Fig. 3
is a detail ed perspective view of a suspension systemof Fig. 1; '

connected to actuator 36. This allows controller 50 to control
the movement of heads 30 over disks 12. The controller 50 is
connected to a read/write channel 58 which in turn is connected
to the heads 30. This allows controller 50 to send and receive
data from the disks 12. Controller 50 is connected to a spindle
control/drive unit 60 which in turn is connected to spindle motor
16. -This allows controller 50 fo control the rotation of disks
12. A host system 70, which is typically a computer system, is
connected to the controller unit 50. System 70 may send digital
! data to controller 50 to be stored on disks 12, or may request
the digital daﬁa be read from disks 12 and sent to the system 70.
The basic operation of DASD units is well known in the art and is
described in more detail in “"Magnetic Recording Handbook",
C. Dennis Mee and Eric D. Daniel, McGraw Hill Book Company, 1990.
Fig. 3 shows a perspective view of a head 30'§ttached to a
suspension 32. This combination is referred to as a suspensioh
assembly or head gimbal.assembly (HGA) 80. Suspension 32 has a
;ongitudiﬂél axis 100, a lateral axis 102 and a vertical axis
104._ Suspension 32 is comprised of a load beam 110 and a
laminatea member 112. Laminated member 112 is formed from a
three-layer laminated material comprised of a steel support
layer, electrically insulating layers, and electrically
conductive layers. The various layers of the 1aminated member
--112 are etched awéy in é photolithographic process to form the
desired shapes{ |

The suspension 32 is extreﬁely small. The distance from the



Fig$. 4a, 4b, 4c and 4d are top views of various |layers of the suspensi on
+of Fig. 3; Fig. 5 is a perspective view of the suspension nmenber and the
actuator; Fig. 6 is a detailed perspective view of a portion of Fig. 5;
Fig. 7 is a side view of the electrical pad reception nenber; Fig. 8 is a
cross sectional view of an electrical connection process; Fig. 9 is a cross
sectional view of an alternative enbodi nent .of the electrical connection
process; Fig. 10 is a detailed perspecti¥e view of an alternative

embodi ment of the electrical connection:process; Fig. 11 is a cross
sectional view of a process of Fig. 10:. Description of the Preferred

: Enbodi ment s point of attachment to the actuator arm 34 to the end of the
suspension is typically about 22mm. The head 30 typically
measures 1.25mm x 1.00mm x 0.30mm. These dimensions véry
according the particular disk drive system. In the future, these
dimensions will probably be even smaller. |

The electrically conducting layer and electrically
/insulating layer are etched to form electrical .lines (or leads)
120 which run from a rear termination pad area 122 to the head
30. Head 30 is comprised of a slider and transducer electronics;
The electrical lines 120 terminate and are electrically attached
to the head at the head termination pads 132. The electrical
lines 120 are bent vertically upward at the head termination pads
132. i

The pad area 122 is located on a tail member 133 which
extends from the rear of the suspension 32. The pad area 122 has
a pair of alignment tébs 134 which extend from the side of the
pad area 122.

The électrical lines 120 each have a distal end 135 which
extends beyond the pad area 122. The distal ends 135 are bent
vertically upward and each one has a terminal edge which has a
recessed notch 136. In a preferred embodiment, the shape of the
notch is semicircular, however, other shapes such as "U" or "v"
shapes could also be used. | |

The support layer of the laminated member 112 is formed into

a base plate member 140 and a flexure member 142. The base plate

member 140 is attached to an actuator arm 34 by swage, welding or



Figs. 1 and 2 show schematic diagrans of the data storage system of the
present invention which is designated by the general reference nunber 10.
System 10 conprises a plurality of magneti ¢ recordi ng di sks 12. Each

di sk has a plurality of concentric data tracks. Disks 12 are nounted on a
spindl e notor shaft 14, which is connected to a spindle notor 16. Mdtor 16
is mounted to a chassis 18. The disks 12, spindle 14, and notor 16 conprise
a disk stack assenbly 20. A plurality of8 read/ wite heads 30 are posi ti oned
over the disks 12 such that each surface of the disks 12 have a
correspondi ng head 30. Each head 30 is attached to one of a plurality of
suspensions 32 which in turn are attached to a gluraLity of actuator arns
34. Arns 34 Zrceatpnive pgoFsessy rggagvre member 142 provides a gimbal mount

for attachment of the head 30. The gimbal mount allows the'head
30 to pitch in ordér to adjust its orientation (static attitude)
to achieve thé proper air bearing between the héad 30 and disk 12
while the disk 12 is rotating. The flying height of the head 30
varies from péar contact to 100 nm depending upon the design, but
typicaliy during operatioh is 15 nm or less height above the
disk. Proper alignment of the head 30 on the gimbal mount is
critical.’

Both the base plate 140 and flexure 142 also serve the
purpose of providing support for the electrical lines 120.

Figs. 4a-4d show top views of the various overlying element
}ayers'of suspension 32. Figs..4a-4c show respectively, the
electrically conducting layer 150, the electrically insulating
layer 152, and the support layer 154 of the laminated member 112.
‘Initially, the layers 150, 152, 154 are layers in a single
laminateq_sheet of material. The member 112 is then formed from
the sheet.by using photolithographic etch processes as are known
in the drt.-~Layer 150 is made of a conducting material such as
copper. In a preferred embodiment, the material is coéper and
has a thickness of between 2 microns and 25 microns;and
preferably 18 microns. Laye; 152 is made of an electrically
insulating material and in a preferred embodiment is made of
polyimide or Teflon and has a thickness of between 5 and 25
microns and preferably lé microns. Layer 154 is made of a thin

stiff material which is able to bend slightly,land in a preferred



actuator 36. Alternatively, the arms 34 may be an integral part of a
rotary actuator conb. Actuator 36 noves the heads in a radial direction
across disks 12. Actuator 36 typically conprises a rotating nenber 38
nmounted to a rotating bearing 40, a notor wi nding 42 and notor nagnets 44.
Actuator 36 is also nounted to chassis 18. Although a rotary actuator is
shown in the preferred enbodinent, a |ingar actuator could al so be used.
The heads 30, suspension 32, arns 34 and actuator 36 conprise an actuator
assenbly 46. The di sk stack assenbly 20 and the actuator assenbly 46 are
sealed in an enclosure 48 (shown by a dashed line) which provides -

protect i on 1 BREhELE W ALE48OP ANNALLON-oce P YN ALY S cHiincB BE VI des

overall control to system uni y contains a

central proceassiwegnun? tanldCBU) mlcfmm&r yindll’;bﬁefaﬁiblqt bermld_lrgnsal circuitry.

Controller 50 is connected to an actuator control/drive unit 56 .-which in

turnis . Referring now to Fig. 4a. The electrical lines 120 comprise
four separate linés. In a preferred embodiment, two of the lines
run to the inductive element in the head 30 which is used to
write data and two of the lines 120 run to the magnetoresistive
element in the head 30 which is used to read data. Each of the
lines has a thin rectangular cross section having a relatively
large surface area on the top and bottom surfaces and relatively
small surface area on the side surfaces. Lines 120 start at the
termination pad area 122. The distal ends 135 provide connection
to the read/write channel 58. The lines 120 run from the side
of the arm 34 towards the center longitudinal access 100 of the
suspension 32. The lines 120 then run in a generally
longitudinal direction toward- the ﬁead 30. The lines 120 may be
plated with gold in order to facilitate the solder connection |
process. '

The lines separate to run along both sides of apeftures 200
and 202. The apertures 200 and 202 are used to provide access
for tooling pins which are used to align the laminated meﬁber and
the load beam during manufacturing; Another separation of lines
120 occurs at points 204 and 206 and are used to provide some
slack in the lines. 120 to allow for movement of the sﬁspension
during operatioﬁ.

At the di#tal end of suspension 32, the lines 120 separate

and run along either'side of head 30, then turn backward toward



connected to actuator 36. This allows controller 50 to control the novenent
of heads 30 over disks 12. The controller 50 is connected to a read/wite
channel 58 which in turn is connected to the heads 30. This allows
controller 50 to send and receive data fromthe disks 12. Controller 50 is
connected to a spindle control/drive unit 60 which in turn is connected to
spindle notor 16. This allows controller,50 to control the rotation of

di sks 12. A host system 70, which is tyzpcally-a conput er system is
connected to the controller unit 50. Systen170 may send digital data to
-controller 50 to be stored on disks 12, or y request the digital data be

read fron1d|sks 12 and sent to the s he b p J.E!QReQ%ggﬁSD
units i's wel IFPRARAS i3 £ReCSFHLn4NE ?%l t&‘&s&??'bte} heag ?aﬁ i'n "Magnhetic
Recordi ng HardbROkabion pads 132. This. is necessary because the transducer
. electronics are located on the front face of the slider. The
lines 120 are.bent 90° vertically in order to interface with pads
132.

Fig. 4b shows a top view of the electrically imnsulating
layer 152. Layer 152 lies between layers 150 and 154. Layer 152
is shaped to provide electrical_insula;ion protection to the
lines 120 in layer 150 which directly overlay the layer 152.
Layer 152 forms an insulating strip 210 directly beneath the
lines 120. At the head area, layer 152 is shaped into a series
of pads 212 which underlie lines 120. This is done to allow the.
lines 120 to be more flexible at the head area s?ch that lines
120 do not interfere.with movement of the head 30.

Fig. 4c shows a top view of the support layer 154. Base
plate member 154 prqvides support for the rear section‘of the
lines 120. Flexure member 142 has a rear portion 220 and a front
portion 222. The front portion 222 is raised slightly above the
Plane of rear portion 220 by means of a stamped bend 224. The
front portion 222 has a distal end 226 having a front platform
228 which provides support for lines 120. Behind platform 228 is
a flexure aperture 230. A tongue section 232 provides support
and an attachment point for head 30.. Bgtween tongue éection 232
and platform 228 are a pair of rectangular apertures 234, "
Apertures_234 allowed the lines 120 to bend as they approach the

termination pads 132. A pair of tabs 236 extend from tongue



C. Dennis Mee and Eric D. Daniel, MG aw Hill Book Conpany, 1990. Fig. 3
shows a. perspective view of a head 30 attached to a suspension 32. This
conbination is referred to as a suspension assenbly or head gi nbal assenbly
(H&) 80. Suspension 32 has a longitudinal axis 100, a lateral axis 102 and
a vertical axis 104. Suspension 32 is conprised of a | oad beam 110 and a

| am nat ed nmenber 112. Lam nated nenber }éz Is formed froma three-| ayer

| am nated material conprised of a steel “support |ayer, electrically
insulating | ayers, and electrically conductive layers. The various |ayers
of the |am nated nenber 112 are etched away in a photolithographic process
to formthesdesiéedPNARGSFunldtB ohUEHGREYION BidniltereXiH&Thyy Sad lbenthe

di stance fromthe : _
back under load beam 110. A section 280 (know as the dog bone)
is located between the apertures 234.

Fig. 4d shows a top view of load beam 110. Load beam 110 is
geheraliy flat and rigid and made of a stainless steel or other
rigid material. In the.preferred embodiment, the load beam 110
is stainless steel of about 0.025 to 0.075 mm thick and
preferably 0.038 mm. It is desiréd to maintain the weight and
inertia of the load beam 110 as small as possible without
compromising its structural rigidity.

Load beam 110 has a depressed section 250 which is used to
provide additional structural stiffness. Section 250 has an
aperture 252 which is used for locating the suspension during the
éssembly process. '

Load beam lld has a distal end with a tab 254 which is used
for merging the slider err the disk.and loading/unloading of the
slider dﬁring operation éf the disk.- An aperture 256 is located
behind tab 254. A tongue section 258 extends into aperture 256.
A stamped raised button or dimple 260 is located on tongue 258.
Dimple 260 contacts tongue section 232 of flexure member 154 and
allows head 30 to gimbal (pitch and roll) slightly such that it
allows the air bearing to follow the disk contour as it flies
over the diék. A pair of corners 262 of aperture 256 ﬁrovide a
contact point for tabs 236 of flexure 154 such that tabs 236 pass
under load beam 110 and provide a motion limiting function for

the flexure member 154. Load beam 110 is also formed by a photo



poi nt of attachment to the actuator arm 34 to the end of the suspension is
typically about 22mm The head 30 typically neasures 1.25mm x 1.00nm x

0. 30mm These di nensi ons vary according the particular disk drive system
In the future, these dinensions will probably be even smaller. The

el ectrically conducting layer and electrically insulating |ayer are etched

to formelectrical lines (or leads) 120 which run froma rear term nation
pad area 122 to the head 30. Head 30 i 42 conprised of a slider and
transducer el ectronics. The electrical lines 120 term nate and are

electrically attached to the head at the head termnation pads 132. The

el ectrical |1i;RASqlath t thal tah sURVWA£LRbst DR RRARpE®S Mi Nati on
pads 132. Tﬁé pa% ar ea §§8£§5¥§%%ted onsa tail neﬁber 133 ahlch ext ends

fromthe rear of the suspension 32. The pad area 122 has a pair of

| i gnmen 134 which extend fromth |
alignment tabs % he laﬁinageé(%éiberollé é%d?tge 1oad geam 110 are attached

to each other by laser welding while the pieces are held in
tooling pins which pass through apertures 200 and 202.

Fig. 5 shdws a perspective view of the actuator assembly-46.
The plurality of suspensions 32 are attached to the actuator arm
34 by swaging, welding, adhesive or other suitable attaéhment
means. An electrical reception pad member 300 is mounted
vertically to the sides of arms 34 by a plurality of screws,
howeﬁer, other attachment means may also be used. The member 300
contains an arm electronics module 302 (integrated circuit) which
is connected to the rest of the drive electronics by a flex cable
304. The tails 133 of the suspensions 32 are positioned between
the arms 34 and are attached at the rear termination pad areas
122 to the member 300. |

Fig. 6 is a detailed perspective view of the encircled area
of Fig. 5. A module 302 is electrically connected to a plurality
of electrical leads 310 which run from module 302 to the
pPlurality of electrical reception pads 312.

Member 300 has a plurality of tab apertures 314 which
receive the tabs 134 of suspensions 32. The distal ends 35 of
lines 120 abut the-pads 312 and are soldered in place as
described in more detail below.

Fig. 7 is a side view of the reception pad member 300 which

more clearly shows the arrangement of the lines 310, reception



pad’ area 122. The electrical lines 120 each have a distal end 135 which
~extends beyond the pad area 122. The distal ends 135 are bent vertically
upward and each one has a terminal edge which has a recessed notch 136. In
a preferred enbodi ment, the shape of the notch is sem circular, however,

ot her shapes such as "U' or "V' shapes could also be used. The support

|l ayer of the lam nated nenber 112 is fi@grmed into a base plate nmenber 140
and a fl exure nmenber 142. The base plate nenber 140 is attached to an
actuator arm 34 by swage, wel ding or an adhesi ve process. Fl exure nenber
142 provides a ginbal nmount for attachment of the head 30. The gi nbal nount

:Lifrﬁdé?epgggd3§£'%de$£é¥kd£35059ff to adjust its orientation (static

Fig. 8 shows a cross sectional yiew of a process for
aétaching leads 120 to the.padé 312. The suspgnsions 32 are
first positioned in place proximate to their respective actuator
arms 34. The tabs 134 are placed in apertures 314 such that
distal ends 135 of lines 120 are aligned with pads 312. A
distance 330 is left between distal ends 135 and pad 312.
Significant damage to the lines 120 may occur during the
attachment of the suspensions 32 to the arms 34 and the distance
330 reduces the possibility of such damage. This distance 330 is
in a range between 50 um and 100 um.

After the suspensions are attached to arms 34, the
electrical attachment process may begin. A sol;? sélder ball
342 is.placed on the riotch 136 of a distal end 135 of a line 120.
Tbe solder ball 342 is placed there by a capillary 340 of a
device cémmercially available from the Fraunhofer Institute for
Reliability and Micro Integration, of Berlin,-Germany. The
principles of operation of the Fraunhofer device are disclosed in
a published international patent application, No. PCT/DE94/00678,
Publication No., W095/00279. The device has a reservoir of
solder balls of controlled diameter and dispenses one ball at a
time through the capillary 340. The solder ball 342 is very
lightly held on the line 120 by the capillary 340 and a.flowing
nitrogen gas. The solder ball 342 is reflowed on site by a
focused laser beam which runs along the central axis of the

capillary 340. In the preferred embodiment, the focused laser



to achieve the proper air bearing between the head 30 and disk 12 while the
disk 12.is rotating. The flying height of the head 30 varies from near
contact to 100 nm dependi ng upon the design, but typically during operation
is 15 nmor |ess height above the disk. Proper alignment of the head 30 on
the ginbal nmount is critical. Both the base plate 140 and fl exure 142 al so
serve the purpose of providing support fao4 the electrical |ines 120. Figs.
4a- 4d show top views of the various overlying elenment |ayers of suspension
32. Figs. 4a-4c show respectively, the electrically conducting |ayer 150,
the electrically insulating |layer 152, and the support |ayer 154 of the

| am nat ed nevdamr id lupdiiietl BY | dn NdreaGay&ssr,l hbveddd?), ofllek ameelraydfes in a
single | am nated sheet of material. The menber 112 i's then fornmed fromthe
sheet by. usiHFopABt AR e &Gr aFPRES dthehdppixask €019 COPREFHGRN in the art.

Layer 150 is nmade of a conducting material such as

On reflow, the solder ball 342 melts, flows, and wets the
corresponding distal_end 135 and pad 312, forming a solid solder
joint. The notch 136 in the distal end 135 of line 120 provides
a reqgistration feature for locating the solder ball 342 so that
it is in simultaneous contact wiﬁh both the distal end 135 and

- the pad 312. Notch 136 also provides an edge which draws the
liquid solder into the joint by surface tension. This ensures a
good electrical connection is made. Without the notch, the
solder would tend to flow on the outside of the line 120 away
from the pad 312. |

i Fig. 9 éhows a cross éecﬁional views 6f an alternative

method of forming the electrical connection betwéen the leads 120

and the pads. 312. In this embodiment, flattened solder balls 400

(otherwise known as “"solder bumps”) are first placedvﬁpon pads

312, Leads 120 are positioned next to the flattened solder bumps

400 spaced a distance 330 apart. A laser such as a ND:YAG or ‘

Xenon 1émp is used to heat the flattehed solder bump 400 to a

liquid state such thét it reflows forming a solder connection

between lines 120 and pads 312. A more detailed description of a

reflow process is described in US Patent 5,530,604 issued January

25, 1996 by Pattanaik. .

Fig. 10 showé a detailed perspective view of an alternative

embodiment of the present invention and is designated by the



copper: In a preferred enbodiment, the material is copper and has a

t hi ckness of between 2 mcrons and 25 mcrons and preferably 18 m crons.
Layer 152 is made of an electrically insulating material and in a preferred
~enbodi nent i s made of polyimde or Teflon and has a thickness of between 5
and 25 microns and preferably 18 microns. Layer 154 is nade of a thin stiff

material which is able to bend slightly,. and in a preferred enbodi nent
i s made of stainless steel and has a thi'ckness of between 12 and 30 m crons
and preferably 20 microns. Referring nowto Fig. 4a. The electrical lines

120 conprise foour separate lines. In a preferred enbodi nent, two of the

i nes run t ogddieaindueliaR ChalEaL d0d.t hen haad 3 MinGhic] SodiSeRato Write

data and two of the Iines 120 run to t he magnet or esi sti ve
electrical reception pad member 300 has "V" shaped notches 502

along the edge facing towards the suspension 32. The pads 312
are arranged along the border of the notch 502. The tail section
133 of each suspension 32 now passes behind tﬁe member 300. This
is in contrast to the other_embodiﬁent where the tail section 133
passed along the front side of member 300. The lines 120 run
through the notch 502 and the distal ends 135 are bent 90° over
the edge'of member 300 to interface with pads 312. The electrical
connection may be made with the solder processes as previously
descrlbed.

Fig.ll shows a cross sectional vie& of one method of making
the electrical connection in the case of embodiment 500.
Flattened solder bumps 600 are first placed on pads 312. Leads
120 are positioned in notch 502 such that the distal ends 135
extend straight out perpendicular to the front face of member
300. A solder tool 602 or heating iron is pressed between the
notch 502: The tool 602 is shaped to gently bend the distal ends
135 of lines 120 over and towards pads 312. Note that two lines
120 on either side may be done at the same tiﬁe. The tool 602
‘also heats the solder bumps 600 such that they reflow between the
line 120 and the pad 312 forming.the electrical connection. The
advantage is that the solder tool 602 completes the combined
sfeps of bending the lines 120 and forming the solder connection
in a single step.

While the preferred embodiments of the present invention



el efrent in the head 30 which is used to read data. Each of the lines has a
thin rectangul ar cross section having a relatively |large surface area on
the top and bottom surfaces and relatively small surface area on the side
surfaces. Lines 120 start at the termination pad area 122. The distal ends
135 provide connection to the read/wite channel 58. The lines 120 run
fromthe side of the arm 34 towards the center |ongitudinal access 100 of

t he suspension 32. - The lines 120 thenl6éun in a generally |ongitudinal
direction toward the head 30. The lines 120 may be plated with gold in
order to facilitate the solder connection process. The lines separate to
run al ong bohavsimtes afllaperdtdein2@éra1] 203nolbe mpepparas: 2hatand 202
are used to vi de access for tooling pins which are used to align the -
| ami nat ed ne ‘g’r IGFiCcRE A RIREATIRNS kg thater awibedimegts At I‘?@F“Ee’ﬁér ation

of lines 120o0€GH:S 1384 PR e L% wdfitbutOfe I 175 Ce e Lnk Os YR bECrgO e

present invention as set forth in the following claims.



slack:-in the lines 120 to all ow for novenent of the suspension during
operation. At the distal end of suspension 32, the lines 120 separate and
run al ong el ther side—of—head 30, then turn backward toward 10 the head
30 to te the. front face of head 30 at the head ternination pads
132. Th| mﬂBnﬁm Hu Hlf)ecause t he transducer electronics are |ocated on .
the fro der. The lines 120 are bent 90[err] vertically in
order to |nterface mnth pads 132. F|g 17b "'shows a top view of the

electrically insulating layer 152. ."Layer 152 |ies between | ayers 150 and
154. Layer 152 is shaped to provide 6|eCE§Lﬁ%J I nsul ation protection to the

1. A suspension sysﬁem comprising:

a suspension member having a first and a second ends, the
first end for receiving a transducer and the second end for
attachment to a support member;

" a.plurality of substantially planer electrical conductor
leads running along the suspension member from the first to the
second end, the leads extending beyond the second end and
terminating at a distal end having a recessed section in its

terminal edge.

2. The system of claim 1, wherein the recessed section is a

notch.

3. The system of claim 2, wherein the notch is semi-

circular in shape.

4, The system of claim 1, further comprising a support
member for attachment of the suspension member and an electrical_
reception pad'member attached to theé support member for

electrical attachment of the distal ends of the conductor leads.

This Sheet H
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Ilnes 420 in Iayer 150 which directly overlay the |ayer 152. Layer 152
forms ap—tnsul-ating—strip—210 directly beneath the lines 120." At the head

area, layer 152 is shaﬁed into a series of pads 212 which underlie lines

120. Thi ﬂlllmml““mﬁlll m the lines 120 to be nore flexible at the head
area suc

o not interfere with novenent of the head 30.

Fig. 4c shows a top view of the support layer 154. Base pl ate .nenber 154
provi des-support for the rear section ofigthe lines 120. Flexure menber 142
has a rear portion 220 and a front portion 222. The front portion 222 is
rai sed slightly above the plane of rear portion 220 by neans of a stanped
bend 224. The front portion 222 has a distal end 226 having a front
platform 228 whi sh priwisgeses UpPRibihos, kheesinl 2he' Bedpenciph atdndbem BE8 is a
flexure aperture 230. A tongue section 232 provides support and an

attachment [ Af2Fbronredabanemimsn fEEAndidigyGER it BRC 8l P ltP8r m 228
are a pair Qfeééﬁﬁ.glp%gd'i;neﬂﬂgf IHYsC8n2brture for receiving the tab

member, the location of the aperture and tab causing the leads to

align correctly with the reception pad member.

6; A suspension system comprising:

a suspension member having a first and a second ends, the
first end for freceiving a transducer and the second end for
attachments to-a support meﬁber;

a plurality of substantially planer electrical conductor
leads running along the suspension member from the first to the
second end, the leads extehding beyond the second end and
terminating at a distal end having a recessed section in its
terminal edge;

a tfansducer element attached to the suspension member;

a data storage disk located proximate to the transducer
element;

a rotation device for rotating the disk;

a movement device for moving the transducer relative to the

disk.

7. The system of claim 6, wherein the recessed section is a

notch.

_— .
—

—
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Apertur’e%#k&%l; nes 120 to bend-as they-approach the

termnati s 132 i+ of tabs 236 extend from tongue section 232
and funct QW% ters when they are bent back under | oad ‘beam
110. ﬂgMas the dog bone) is |ocated between the apertures
234. F| g. 4d shows” a i ew of | oad beam 110. Load beam 110 is generally
flat and rigid and nmade of a stainless steel or other rigid material. In
the preferred enbodi nent, the | oad beam 190 is stainless steel of about
0.025 to 0.075 mmt hick and preferably 0.038 mm It is desired to maintain
the weight and inertia of the | oad beam 110 as small as possible w thout
conpromsing its gtru%{t ural rigidi tg. Load beam 110 has_a, de%re_ssed section
250 which is used®t e system 0of claim 7, wherein the notch is mi

circular in shape.-

9. The system of claim 6, further comprising a support
member for attachment of the suspension member and an electfical
reception pad member attached to the support member for

electrical attachment of the distal ends of the conductor leads.

10. The éystem of claim ?, wherein the suspension member has
at least one tab member extending from its second end, and the
reception pad member has an aperture fdr receiving the tab
member, the location of the aperture and tab causing the leads to

align correctly with the reception pad hember.
f

is Sheet Has Been Re laced
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prot¥i de additional structural stiffness. Section 250 has an aperture 252
which is used for |ocating the suspension during the assenbly process. Load
beam 110 has a distal end with a tab 254 which is used for merging the
slider over the disk and | oadi ng/unl oading of the slider during operation
of the disk. An aperture 256 is |ocated behind tab 254. A tongue section
258 extends into aperture 256. A stanpecorai sed button or dinple 260 is

| ocat ed on tongue 258. Dinple 260 contacts tongue_section 232 of flexure
nenber 154 and al | ows hea S@IéCEBa?UQIIﬁN‘SW%‘éﬁHS A&M) slightly such that
it allows the air bearing to follow the disk contour as it flies over the
di sk. A|mﬂBSQRA€%ﬁners 262 of aperture 256 provide a contact point for

tabs 236 of er ure 154 suc d d. b 0,and
provide a noti ‘Fﬁpﬁ?st‘?ﬁﬁlefr@ﬁ’é?%*ag ﬁtefrﬁgelg@ﬂrcg &Féqr?)ro@ %@aal?féﬁhbeam
110 is al %Qte];l& EiB‘?& 1Eyleﬁgtm8 1'aq'ear tail sec;thn. The leads (120) extend beyond the tail
section for electrical connection with a reception pad member (132). The distal ends
(135) of the leads (120) have recessed areas in the terminal edge to encourage the flow of
liquid solder into the joint. The tail section has a pair of tab members (254) which are .
received in apertures in the reception pad member (132) in order align the leads
.correctly. |

Fig. 6



12/fithographic process and the raised features are stanped. The | am nated
r@hber 112 and the |l oad beam 110 are attached to each other by 1aser
wel-ding while the pieces are held in tooling pins which pass through
apertures 200 and 202. Fig. 5 shows a perspective view of the actuator
assenbly 46. The plurality of suspensions 32 are attached to the actuator
arm 34 by swagi ng, wel ding, adhesive or ther sui tabl e attachnment neans. An
el ectrical reception pad nmenber 300 is nbunted vertically to the sides of
arnms 34 by a plurality of screws, however, other attaghment neans may al so
be used. The nenber 300 contains a®lasnm el ect i onics ﬁﬁhﬁ{e 302 (integrated
circuit) which is connected to the ré actroabgé by b flex
cable 304. The tails 133 of the suspg ' ion%YSTENi[WE

< . 55-\ K ' 58\ _60\'

ACTUATOR READ/WRIE | SPINDLE
CONTROL/ORVE | | CHANNEL. CONTROL DRIVE

10 - FIG. 1

10 - FIG 9



§
the arns 34 and are attached at the rear term nation pad areas 122 to the
nmenber 300. Fig. 6 is a detail ed perspective view of the encircled area of
Fig. 5. Anpdule 302 is electrically connected to a plurality of electrical
| eads 310 which run fromnodule 302 to the plurality of electrica
reception pads 312. Menber 300 has a plurality of tab apertures 314 which
receive the tabs 134 of suspensions 32. TEe di stal ends 35 of lines 120
abut the pads 312 and are soldered in pﬁg e ‘as described yrgnore detail
~below. Fig. 7 is a side view of the reception pad mengpr-=906-\@gich nore
clearly shows the arrangenent of the lines 310, recepThgj 3 -

,.":', A

FIG. 3

112



pads 312, and apertures 314. Fig. 8 shows a cross sectional view of a
process for attaching |leads 120 to the pads 312. The suspensions 32 are
first positioned in place proxinmate to their respective actuator arns 34.
The tabs 134 are placed in apertures 314 such that.distal ends 135 of |ines
120-are aligned with pads 312. A distance 330 is left between distal ends
135 and pad 312. Significant damage to Rﬁ lines 120 may occur during the
~attachnent of the suspensions 32 to the arnms- 34 and the di stance 330
reduces the possibility of such damage. This .distance 330 is in a range

" between 50 um and 100 um After the suspen5|ons are attached to arns 34,
ball 342 is

the electrical attachnment process may begin. A solid sol der
pl aced on the notch 136 of a gp tal end 1ﬂﬂ-dﬂoa QO&e 1600. 20%e sol der bal I
I

342 is placed there by a capi 34
fromthe Fraunhofer Institute for #

154 i 154 142 224 230 236 939

134

140 M 222

133

FIG. 4c

250 252 260 262 256

[

262 258 254



Reliability and Mcro Integration, of Berlin, Germany. The principles of
operation of the Fraunhofer device are disclosed in a published

i nternational patent application, No. PCT/DE94/ 00678, Publication No.,
W95/ 00279. The device-has a reservoir of solder balls of controlled

di ameter and di spenses one ball at a tinme through the capillary 340. The
sol der ball 342 is very lightly held onlgbe line 120 by the capillary 340
and a flowing nitrogen gas. The solder ball 342 is reflowed on site by a
focused | aser beam which runs along the central axis of the capillary 340.
In the preferred enbodi nent, the focused | aser 14 beamis supplied by an
Nd: YAG | aser, however, other |lasers are also suitable to create the desired
sol der connecti on. '

FIG. 5
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On reflow, the solder ball 342 nelts, flows, and wets the corresponding
‘disstal end 135 and pad 312, forming a solid solder joint. The notch 136 in
the distal end 135 of line 120 provides a registration feature for |ocating
the solder ball 342 so that it is in simultaneous contact with both the

di stal *end 135 and the pad 312. '‘Notch 136 al so provides an edge which draws
the liquid solder.into the joint by surface tension. This ensures a good .
el eétrical connection is made. Wthout tHé7notch, the solder would tend to
flow on the outside of the [ine 120 away fron1the pad 312. Fig. 9 shows a

cross sectional views of _an alternati met hod" of forming the el ectrical
connection between the | eads 120 and t e \pads 312. én t hi s enbodi nent,
flattened sol der balls 400 (othermnse ~\as\ 43 bunps") are first

pl aced upon pads 312. Leads ~1.~;; tio "'ﬁ§ to the flattened
sol der bunps 400 spaced a dlsta n-\~ [ such as a ND: YAG or

300, 7




Xenon lanp is used to heat the flattened solder bunp 400 to a liquid state
spich that it reflows formng a sol der connection between |ines 120 and pads
312. A nore detailed description of a reflow process is described in US

Pat ent 5, 530, 604 issued January 25, 1996 by Pattanai k. Fig. 10 shows a
detail ed perspective view of an alternative enbodi nent of. the present
invention and is designated by the 15 general reference nunber 500. In
thi s enbodi nent 500, the electrical reced?i on. pad nenber 300 has "V' shaped
not ches 502 al ong the edge facing towards the suspension 32. The pads 312
are arranged al ong the border of the notch 502. The tail section 133 of
each suspensi on 32 now passes behind the nenber 300. This




>

is in contrast to the other enbodi nent where the tail section 133 passed
alsong the front side of nenber 300. The lines 120 run through the notch 502
and the distal ends 135 are bent 90[err] over the edge of nenber 300 to
interface with pads 312. The el ectrical connection may be made with the

'sol der processes as previously described. Fig.11 shows a cross sectional

vi ew of one nmethod of making the electrigﬁg connection in the case of

enbodi ment 500. Fl attened sol der bunps 6 are first placed on pads 312.
Leads 120 are positioned in notch 502 such that the distal ends 135 extend
strai ght out- perpendicular to the frcwumﬁace'dgﬁﬁenber 300. A solder -too
602 or heating iron is pressed betmeen,LH§.n9£~ 502z49The tool 602 is
shaped to gently bend the digg I g, 135 ‘of "IN yg over and towards
pads 312. Note that two |ines i A be done at the sane
time. The tool 602 also heats th th that they refl ow
bet ween t he ] '




QEQ‘,

line 120 and the pad 312 forming the electrical connection. The advg%tqg
H

i s¥pAfat the sol der tool 602 conpletes the conbined steps of bending 1
lines 120 and form ng the solder connection in a single step. Wile the
preferred embodi ments of the present invention 16 have been illustrated

in detail, it should be apparent that nodifications and adaptations to
t hose. enbodi nents may occur to one skilled in the art w thout departing
fromthe scope of the present. invention as set forth in the follow ng

clalns
a 2 .

by Schulze; US Patent 4,761,699, issued August 2, 1988, by
Ainslie et al; and US Patent 5,422,764, issued June 6, 1995, by
McIlvanie.

'As disk drives have become sﬁaller in size, the recorded
track density has increased dramatically. This has necessitated
the use of sm&llér'and smaller heads and suspensions. However,
the smaller geometries of the suspension and thé?head make it
more difficult to manufacture the disk drive. In particular, it

| has become extremely difficult to attach the electrical leads
along the suspension and éonnect them at the rear of the
suspension to the rest of the drive electronics. These leads
must be’precisely and securely attached to their connections at
the rea£ of the suspension in order for there to be a solid

electrical connection. It is extremely difficult to make good

solder connections with such small geometries.
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dainm: 1. A suspensi on system conprising: a suspension nenber having a
first and a second ends, the first end for receiving a transducer and the

sécond end for attachnent to.a support nenber; a plurality X "ﬁ@ﬁﬂgﬁf$a
pl anar el ectrical conductor |eads running along the suspen

the first to the second end, the |eads each,extendi ng beyohd the second erd
to forma planar electrical tab nenber, each tab menber te | N3t MAY 1999
distal end having a recessed section in its termnal edge, ZECh pl anar tal
menber bent such that its planar surface is substantially jperpendr curla ]

the planar surface of the planar electrical conductor |ea and_an

el ectrical reception pad nenber having a plurality of electrical pads
correspondi ng to the tab nenber SUMMARY AN HHEANYENTION sol der connected to
a respective electrical pad with sol der Iocated wi thin the recessed section
of thé tab nenber. 2. The system of claim 1, wherein the recessed
section is a notch. 3. The system of claim2, wherein the notch is

sem circul ar jtis sleti6et of the preth@m%&w’tb QfnefibidBrb.or ibr BREdveRTRES §f HE pAor
support nenber attached to
art.

Aécording to one aspect of the present invention there is provided a suspension
system comprising:

a suspension member having a first and a second ends, the first end for receiving a
transducer and the second end for attachmént to a support member;

a plurality of substantially planar electrical conductor leads running along the
suspension member from the first to the second end, the leads each extending beyond the
second end to form a planar electrical tab member, each tab member terminating at a distal
end having a recessed section in its terminal edge, each planar tabl member bent such that
its planar surface is substantially perpendicular to the planar surface of the planar electrical
conductor leads, and

an electrical reception pad member having a plurality of electrical pads
corresponding to the tab members, each tab member being solder connected to a respective
electrical pad with solder located within the recessed section of the tab member.

According to another aspect of the present invention there is provided a suspension
system comprising:

a suspension memb.er having a first and a second ends, the first end for receiving a
transducer and the second end for attachment to a support member;

a plurality of substantially planar electrical conductor leads running along the

suspension member from the first to the second end, the leads each extending beyond the



suspenisi on nmenber and the electrical reception pad nenber. 5. The system
of_ claim4, wherein the suspension nenber has at |east one alignment nember
extending fromits second end, and the reception pad nenber has an aperture
for receiving the alignnment nenber, the alignnment nenber projecting in a
direction substantially perpendicular to the surface of the reception pad
menber, the location of the aperture and altgnnent menber causing the
electrical tab nenbers to align correctly with their respective electrical
pads on the reception pad nenber. 18 6. . A suspension system
conprising: a suspension nenber having a first and a second ends, the first
end for receiving a transducer and the second end for attachment to a
support nenbesecond pidiodbith p pldnas elestrigalttataimembet, sachrtak mentbet teaminatingl ata distal
| eads running along the suspension nenber fromthe first to the second end,
the | eads eacéndbdviripta regedaed seetioh bieits terminal edge, each planar tab member bent such that
its planar surface is substantially perpendicular to the planar surface of the planar electrical
conductor leads, and
an electrical reception pad member having a plurality of electrical pads
corresponding to the tab members, each tab member being solder connected to a respective
electrical pad with solder located within the recessed section of the tab member;
a transducer element attached to the suspension member;
a data storage disk located proximate to the transducer element;
a rotation device for rotating the disk;
a movement device for moving the transducer relative to the disk.
For a fuller understanding of the nature and advantages of the present invention,

reference should be made to the following detailed description taken in conjunction with

the accompanying drawings.
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second end to forma planar electrical tab nenber, each tab nmenber

m nati ng at a distal end having a redessed: sectlon inits term naI edge,
each pl an t such that its planar surface oy
per pendl c 'Mﬂﬂﬂ[jﬂg’i@ r surface of the planar electri banﬁ{f-gﬁ € gh%
| eads, eception pad nenb having a plurplity of
el ectri cal pads. correspondl ng to the tab nmenbers, each tap regbeMAYE1999
sol der connected to a respective electrical pad with soldpr}located within
the recessed section of the tab nmenber; a transducer: el engpnt
t he suspension nenber; a data storage di sk | ocated proxinpte to the
transducer elenent; a rotation device for rotating the disk; a novenent
devi ce for noClamst he transducer relative to the disk. 7. The system of
claim6, wherein the recessed section is a notch. 8. The system of claim
7, wherein thg not Alsusgensiofiisysieth@omprising: shape. 9. The systemof claim
6, further conprising a support nenber attached to the suspensi on nenber

and the el ectri cal g sRpeRidPMeRder firsiéhd a seisbﬁd SO ﬁ;@‘ﬂ?ét Bl FrPebbiving a
wherein the suspensi on nmenber has at 1east one alignnent

transducer and the second end for attachment to a support member;

a plurality of substantially planar electrical conductor leads running along the
suspension member from the first to the second end, the leads each extending beyond the
second end to form a planar electrical tab member, each tab member terminating at a distal
end having a recessed section in its terminal edge, each planar tab member bent such that
its planar surface is substantially perpendicul-ar to the planar surface of the planar electrical
conductor leads, and

an electrical reception pad member having a plurality of electrical pads
corresponding to the tab members, each tab member being solder connected to a respective

electrical pad with solder located within the recessed section of the tab member.

2. The system of claim 1, wherein the recessed section is a notch.
3. The system of claim 2, wherein the notch is semicircular in shape.
4, The system of claim 1, further comprising a .suppoxt member attached to the

suspension member ana the electrical reception pad member.

5. The system of claim 4, wherein the suspension member has at least one alignment
member extending from its second end, and the reception pad member has an aperture for
receiving the alignment member, the alignment member projecting in a direction
substantially perpendicular to the surface of the reception pad member, the location of the
aperture and alignment member causing the electrical tab members to align correctly with

their respective electrical pads on the reception pad member.



menber, extending from iTs%econd end, and the reception pad nenber has an
aberture f ng the alignnent nenber, the alignnment nenber
pr'oj ectl !Hmiiwﬂﬁ substantial |y perpendi cul ar to the surface of the
receptio , Iocatlon of the aperture apr e el
causing the electrical tab nmenbers to align correctl WRMEEMWP 5“551 ctive
el ectrical pads on the reception pad menber18
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6. A suspension system comprising:

a suspension member having a first and a second ends, the first end for receiving a
transducer and the second end for aﬁachment to a support member;

a plurality of substantially planar electrical conductor leads running along the
suspension member from the first to the second end, the leads each extending beyond the
second end to form éplanar electrical tab member, each tab member terminating at a distal
end having a recessed section in its terminal edge, each planar tab member bent such that
its planar surface is substantially perpendicular to the planar surface of the planér electrical
conductor leads, and

an electrical reception pad member having a plurality of electrical pads
corresponding to the tab members, each tab member being solder connected to a respective
electrical pad with solder located within the recessed section of the tab member;

a transducer element attached to the suspension member;

a data storage disk located proximate to the transducer element;

a rotation device for rotating the disk;

a movement device for moving the transducer relative to the disk.

7. The system of claim 6, wherein the recessed section is a notch.
8. The system of claim 7, wherein the notch is semi-circular in shape.
0. The system of claim 6, further comprising a support member attached to the

suspension member and the electrical reception pad member.
10. The system of claim 6, wherein the suspeﬂsion member has at least one alignment

member extending from its second end, and the reception pad member has an aperture for
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receiving the alignment member, the alignment member projecting in a direction
substantially perpendicular to the surface of the reception pad member, the location of the
aperture and alignment member causing the electrical tab members to align correctly with

their respective electrical pads on the reception pad member.
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