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fabrication of such a slider-suspension requires manual assembly and is
thus time consuming and This invention relates to slider-suspension as-
costly. semblies for data recording disk files and to a       Another type
of suspension is a composite or method for making such assemblies. In
particular   5   laminated structure comprising a base layer with the
invention relates to an improved slider-suspen-  patterned electrical leads
formed thereon and an sion assembly and to a method for mechanically
insulating cover layer, as described in IBM Tech- and electrically
attaching the slider to the suspen-  nical Disclosure Bulletin, Vol. 22,
No. 4 (September sion.                                              1979),
pp. 1602-1603 and Japanese Kokai Nos. 53- Disk files are information
storage devices which   10  74414 (July 1, 1978) and 53-30310 (March 22,
utilize at least one rotatable disk with concentric  1978). In the
laminated suspension described in data tracks containing the information, a
transducer  Japanese Kokai 53-74414, the slider is epoxy bon- (or "head")
for reading data from or writing data to  ded to the laminated suspension
and the trans- the various tracks, and a head positioning actuator  ducer
leads are soldered to the electrical leads connected to the head for moving
it to the desired   15  formed on the suspension. track and maintaining it
over the track centerline     From FR-A- 2 384 315 a further suspension is
during read or write operations. The transducer is  known. This known
suspension includes a platform attached to a slider having an air bearing
surface  with at least one integrated magnetic head which is which is
supported adjacent the data surface of the  attached by soldering to a
flexible conductor. On disk by a cushion of air generated by the rotating
20  the side of the platform immediately opposite the disk. The slider is
attached on its back side (the  flexible conductor, this platform is
provided with as side opposite the air bearing surface) to the sus-  many
electricical leads as the heads need and in pension, and the suspension is
attached to a sup-  the same pattern as the electrical leads are pro- port
arm of the head positioning actuator.         vided on the flexible
conductor. By heating with an The suspension provides dimensional stability
25  appropriate heating element the electrical conduc- between the slider
and actuator arm, controlled    tors of the platform are connected to the
leads flexibility in pitch and roll motion of the slider  within the
flexible conductor. This known flexible relative to its direction of motion
on the rotating  conductor together with the attached platform with disk,
and resistance to yaw motion. The suspen-    integrated magnetic heads
corresponds to the ar- sion typically provides a load or force against the
30  rangement which is known of the above mentioned slider which is
compensated by the force of the air  article in the IBM Technical
Disclosure Bulletin. bearing between the slider's air bearing surface   The
combination of a flexible conductor and a and the disk surface. Thus, the
slider is maintained  platform with integrated magnetic heads electrically
in extremely close proximity to, but out of contact  and mechanically
connected by soldering, cannot with, the data surface of the disk. The
suspension   35  be considered to be a shiftable, arm-like suspen-
typically comprises a load beam, which is mounted  sion. at one end to the
actuator arm, and a flexure          A disadvantage with conventional epoxy
bond- element which is attached to the other end of the  ing of the slider
to the suspension is that it is load beam and supports the slider. The load
beam   difficult to form the assembly such that the slider provides the
resilient spring action which biases   40  will have a predetermined pitch
or roll relative to its the slider toward the surface of the disk, while
the  direction of motion on the disk. Since the epoxy flexure provides
flexibility for the slider as the slider  bonding can only result in a
generally parallel rela- rides on the cushion of air between the air
bearing  tionship between the back side of the slider and surface and the
rotating disk. Such a suspension is  the flexure of the suspension, the
flexure must be described in U.S. patent 4,167,765, which is as-  45
formed or bent prior to bonding in order to give the signed to the same
assignee as this application. An  slider a predetermined pitch or roll.
Also, if it is example of a conventional slider is described in   desired
to bond the slider to the suspension at a U.S. patent 3,823,416, which is
assigned to the    skew angle in order to optimize the angle between same
assignee as this application.                 the slider's leading edge and
the data track, some In the conventional slider-suspension assem-   so
type of fixture is required to align the slider at the blies, the slider is
mechanically attached to the  time the epoxy bond is formed. flexure of the
suspension by epoxy bonding. The        An additional disadvantage with
epoxy bonding electrical connection between the transducer and   is that
because the epoxy is nonconductive, there the disk file read/write
electronics is made by twist-  is no consistent grounding path between the
slider ed wires which run the length of the suspension   55  and the
suspension. Thus in the event of static load beam and extend over the
flexure and slider.  charge build-up on the slider the closest path for The
ends of the wires are soldered or ultrasonically  discharge is from the
pole tips of the transducer to bonded to the transducer leads on the
slider. The  the disk surface. Static discharge through this path 3    
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film transducer.               generally at the comer between the trailing
edge Static charge build-up on the disk can also     and the slider back
side, then solder connections destroy a thin film transducer if the static
discharge  between the transducer leads and electrical leads occurs from
the disk to the pole tips of the trans-  on the suspension are formed
simultaneously with 'ucer. This is because in conventional slider-sus-   5
the above-described mechanical attachment. Sol- pension assemblies which
have only one active      der balls are formed on the lead terminations of
the thin film transducer on the slider, there is no    thin film
transducers and on a row of solder-wet- grounding path from the pole tips
of the inactive  table regions near the location where the trailing
transducer.                                        edge of the slider is to
be located when the slider It is the object of the invention to overcome
10  is attached to the suspension. The solder-wettable these drawbacks and
to provide an improved         regions in the row are terminations for the
electrical slider-suspension assembly.                        leads formed
on the laminated suspension. When These and other objects are basically
solved in  the slider is located on the suspension with the advantageous
manner by the measures laid down      solder balls in registration between
the two like in the independent claims. The embodiment laid  is  patterns
on the slider back side and the suspen- down in independent claim 1
concerns a shiftable,  sion, the solder balls on the transducer leads are
arm-like suspension. The embodiment laid down in   then in alignment with
but not in contact with the independent claim 2 encompasses a slider
suspen-   row of solder balls formed on the suspension. sion in general,
i.e. a stationary but floating ar-  When the solder is heated, the solder
balls be- rangement. Advantageous embodiments and fur-  20  tween the back
side of the slider and the suspen- ther developments of both main
embodiments are     sion reflow and collapse, thereby causing the sol- laid
down in dependent subclaims 3 to 9. The       der balls on the transducer
leads to contact those independent method claim 10 concerns both main
formed in the row on the suspension. This results embodiment forms. The
dependent method claims      in the formation of generally right-angled
solder 11 to 14 encompass further advantageous develop-  25  joints between
the transducer leads and the row of ments.
associated solder-wettable regions on the suspen- The invention provides a
slider-suspension as-  sion. sembly in which the shiftable, arm-like
suspension     The solder-wettable regions for providing me- is
mechanically attached to the slider by a plurality  chanical attachment on
the suspension are elec- of reflowed solder ball connections. When the sus-
30  trically grounded back to the actuator arm so that pension is the
laminated type with patterned elec-  static charge on the slider will
discharge to ground trical leads, the electrical attachment of the trans-
rather than to the disk through the transducer pole ducer leads to the
leads on the suspension is also  tips. In addition, the right-angled solder
joints on provided by reflowed solder ball connections.      the inactive
thin film transducer end at solder- In the preferred embodiment a pattern
of sol-  35  wettable regions which are electrically connected to der
contact pads is provided on the back side of   certain of the
solder-wettable regions for mechani- the slider and a like pattern of
solder-wettable   cal attachment. Thus, the pole tips of the inactive
regions is provided on the generally planar portion  transducer are
grounded through the slider back to of the suspension to which the slider
is to be     the actuator arm so that static charge on the disk attached.
Solder balls are then formed on either the   40  can be discharged through
the pole tips of the slider solder contact pads or the solder-wettable
inactive transducer. regions by, for example, evaporation and subse-
The slider-suspension assembly is usable as a quent reflow of the solder.
The slider is then placed  mechanical connection for both laminated type
sus- in contact with the suspension so that the solder  pensions having
patterned conductors and the contact pads are in approximate alignment with
45  more conventional suspensions, such as the stain- respective
solder-wettable regions on the suspen-  less steel suspension described in
the before men- sion and the solder balls are in registration be-  tioned
US patent 4167765. In the case of the tween the two aligned patterns. The
solder balls   conventional suspension, the solder-wettable re- are then
heated to reflow, thereby forming a me-   gions are formed on the
suspension by depositing chanical connection with precise alignment be-  50
solder-wettable material, such as copper, directly tween the slider and the
suspension. The above-    on the stainless steel. In the case of the
laminated described solder reflow technique is similar to the  suspension,
the regions are formed by providing controlled collapse chip connection
(C4) process   openings through the insulating cover layer to ex- for
securing semiconductor devices (chips) to print-  pose portions of the
conductive pattern. ed circuit boards.                            55
Because orientation of the slider onto the sus- When the suspension is the
laminated type       pension is determined by the pattern of solder and the
transducer is the thin film type with leads  contact pads, the slider can
be reliably located on formed on the slider trailing edge and terminating
the suspension in a skewed position by merely 4    
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contact pads at the time they            and the generally right-angled
solder are formed on the slider back side. Similarly, by             joints
providing electrical connection altering the size of selected solder
contact pads on          between the transducer leads and the the slider or
the solder-wettable regions on the              electrical leads on the
suspension; suspension, selected solder balls securing the slid-   5
and er to the suspension will form shorter solder joints  Fig. 7   is an
illustration of the slider-suspen- during reflow. This permits the slider
to be at-              sion assembly with a laminated sus- tached to the
suspension with a predetermined                 pension having a stainless
steel sup- pitch or roll orientation when the slider flies above
porting layer. the surface of the rotating disk.             10      A
conventional slider-suspension assembly is For a fuller understanding of
the nature and   illustrated in Fig. 1. The suspension comprises a
advantages of the present invention reference      load beam 10 and a
flexure 12 located at the end should be made to the following detailed
descrip-  of load beam 10. The suspension is attached to the tion taken in
conjunction with the accompanying    disk file actuator arm (not shown) by
means of a drawing, showing embodiments of the present in-  15   mounting
plate 14. The slider 16 is a conventional vention, and in which:
slider formed of ceramic material, such as a mix- Fig. 1   is a perspective
view of a conventional  ture of alumina [err] and titanium carbide (TiC).
slider-suspension assembly illustrating  The slider 16 has an air bearing
surface 18, which mechanical attachment of the slider to  includes two
rails 20, 22, a back side 24 opposite the flexure of the suspension and
20  and generally parallel to air bearing surface 18, a twisted wire
connection of the thin film  leading edge 25 and a trailing edge 26, both
of transducer leads to the read/write      which form end faces oriented
generally perpen- electronics of the disk file;           dicular to air
bearing surface 18 and back side 24. Fig. 2   is a perspective view of the
slider-    Slider 16 is secured to flexure 12 by an epoxy suspension
assembly according to the   25  bond between back side 24 and flexure 12.
present invention illustrating a lami-      Located on the trailing edge 26
of slider 16 are nated suspension with the slider me-    two thin film
read/write transducers 28, 30. Typi- chanically attached by reflowed solder
cally, multiple thin film transducers are formed on a balls to a portion of
the patterned con-  single slider, even though only one transducer is
ductive layer and the thin film trans-  30  active as a read/write element,
in order to improve ducer leads electrically connected by   the yield of
the slider during the thin film fabrica- right-angled solder joints to
electrical  tion process. The transducers 28, 30 have pole tips leads on
the patterned conductive lay-  29, 31, respectively, which extend toward
the edge er;                                     of respective rails 20,
22. Transducer 28 has elec- Fig. 3   is a plan view of the suspension  35
trical leads 33, 35 and transducer 30 electrical shown in Fig. 2, with the
slider outline  leads 37, 39 for connection to the read/write elec- shown
in dashed line, illustrating the  tronics of the disk file. patterned
conductive layer and the          The epoxy connection between flexure 12
and solder-wettable regions thereon for re-  the back side 24 of slider 16
does not provide ceiving the solder balls for both me-  40  electrical
grounding. Thus any static charge on chanical and electrical connection to
slider 16 can only be dissipated through the pole the slider;
tips 29 of active transducer 28 to the disk surface, Fig. 4   is a view of
a portion of a slider and  which results in destruction of the thin film
trans- suspension without the solder ball      ducer. connections, and
illustrating represen-  45  In the conventional embodiment shown in Fig.
tative solder contact pads on the slid-  1, the electrical attachment to
the read/write elec- er back side and solder-wettable re-    tronics is
made by twisted wires 34 which extend gions on the laminated suspension;
from the read/write electronics, through a tube 36 Fig. 5   is a view of a
portion of a slider and  on load beam 10 and out the end of tube 36. The
suspension  illustrating solder balls  50  ends of wires 34 are soldered or
ultrasonically formed on the suspension and on the     bonded to the leads
33, 35 of active transducer 28. transducer leads prior to reflow of the
The electrical connection of the transducer 28 by solder;
means of the twisted wires 34 is made by manual Fig. 6   is a View of a
portion of the completed  fabrication. slider-suspension assembly
illustrating    55   Referring now to Fig. 2, the slider-suspension the
reflowed solder balls providing     assembly of the present invention is
illustrated as mechanical connection between the       slider 16 which is
both mechanically and elec- slider back side and the suspension,
trically connected to a composite or laminated sus- 5    



7                 EP 0 265 720 B1                   8 pension 40. The
suspension 40 comprises a non-    The solder-wettable regions 63, one of
which is conductive base layer 42, a patterned conductive  shown in Fig. 4,
are formed on the terminations 47 layer 44, and an insulating cover layer
48. The   of leads 46 (Fig. 3). The pattern of solder contact base layer 42
may be a polyimide sheet and the    pads 70 formed on the back side 24 of
slider 16, attemed conductive layer 44 a vapor-deposited   5   only two of
which are shown in Fig. 4, is a mirror copper film. The insulating cover
layer 48 may be   image of the pattern of solder-wettable regions 60 a
layer of polyimide formed over the patterned    on portions 52, 54 (Fig.
3). Also shown in Fig. 4 is conductive layer 44 and bonded to the base
layer  the slider trailing edge 26 with transducer 11 42. The patterned
conductive layer 44 is thus     formed thereon, and transducer pole tips
15, lead formed between base layer 42 and cover layer 48   10  21 and lead
termination 41. and is visible in Fig. 2 because of the translucency  As
shown in Fig. 4, each of the contact pads of cover layer 48. The electrical
leads 46 form part  70 comprises an adhesion film 74 formed directly of the
conductive layer 44 and extend beneath the  onto the slider back side 24
and a solder-wettable slider 16 where they end at terminations 47.
film 76 formed on the adhesion film 74. The solder The conductive pattern
of layer 44 is better  15  contact pads are formed on the slider back side
by illustrated in Fig. 3 and includes electrical leads 46  a suitable mask
having openings which is placed with terminations 47, and large area
portions 52, 54  over back side 24. The masked slider is then which form a
supporting base for the mechanical   placed in a evaporation dome and a
crucible con- attachment of the slider in the manner to be de-  taining the
adhesion material, such as titanium, is scribed below.
20  evaporated and formed as film 74 on the slider The slider 16 (Fig. 2)
has an air bearing sur-  back side 24. Thereafter the solder-wettable film,
face 18, including rails 20, 22, and a trailing edge  such as nickel, is
evaporated onto the adhesion 26. Conventional thin film transducers 11, 13
are  film. It is preferable that for a short period of time formed on the
trailing edge with respective pole  the evaporation of both the titanium
and the nickel tips 15, 17 extending to the edges of rails 20, 22   25
occur so that an interfacial alloy of titanium and respectively. Each of
transducers 11, 13 has a pair  nickel is formed between the adhesion film
74 and of electrical leads 19, 21 and 27, 29, respectively,  the
solder-wettable film 76. If the solder balls are extending across the
trailing edge 26 toward the  not to be formed for some time, then a
corrosion- corner formed by back side 24 and trailing edge    resistant
film 78 of, for example, gold is formed 26. As shown in Fig. 2, slider 16
is mechanically  30  over the nickel film. The gold film provides a corro-
bonded to the large area portions 52, 54 of conduc-  sion barrier for the
solder contact pads 70. The tive pattern 44 by means of reflowed solder
balls  solder contact pads 70 formed in this manner pro- 60 between the
slider back side 24 and the con-   vide material which is conducive to the
wetting or ductive layer 44. Transducer 11 is the active trans-  adhesion
of solder and thus permit solder balls to ducer and electrical connection
of it to the termina-  35  be securely adhered to the back side 24 of
slider tions 47 formed as part of the conductive pattern  16. Chromium may
be used in place of titanium as 44 is made through generally right-angled
solder  the adhesion film, and copper may be used in joints 86. The leads
27, 29 of inactive transducer  place of nickel as the solder-wettable film.
13 are connected to extensions 49 of portion 52 of   Referring again to
Fig. 3, the solder-wettable the conductive pattern 44.                   40
regions on suspension 40 are formed by removing The circles shown on Fig. 3
are circular open-  selected portions of the polyimide insulating layer
ings 60, 61 and 63 in the insulating cover layer 48  48, which thereby
exposes the circular openings which expose the underlying copper of the
pat-    60, 61 on large area portions 52, 54 and the tamed conductive layer
44. Circular openings 60   circular openings 63 on lead terminations 47.
define a pattern of solder-wettable regions on sus-  45  These openings in
the polyimide layer are prefer- pension 40 for mechanical attachment of
slider 16.  ably formed by the use of a conventional mask Circular openings
61, 63 define a row of solder-  having the pattern of circles. The
polyimide is then wettable regions along the line where the trans-  etched
away to expose the underlying copper ma- ducer lead terminations will be
located when the  terial, as best shown in Fig. 4. slider is attached to
the suspension. The solder-  50  Referring now to Fig. 5, solder balls 80
are wettable regions 63 are used for electrical connec-  formed on the
solder-wettable regions 60 and sol- tion of leads 46 to transducers 11.
der balls 82 are formed on solder-wettable regions The manner in which the
solder connection of   61, 63. The solder balls are preferably formed by
slider 16 is made to suspension 40 can be better  first tightly securing a
mask with circular openings understood by reference to Figs. 4, 5, and 6.
Fig. 4   55  over the suspension, the openings being aligned illustrates a
portion of slider 16 with solder contact  with the etched-away portions of
layer 48. A solder pads 70 formed on the back side 24 and solder-    paste
is then spread over the mask and forced wettable regions 60, 63 formed on
suspension 40.  through the openings. The mask is removed and    9
EP 0 265 720 B1                    10 



the solder heated to reflow as solder balls 80, 82.  grounded by path 55 to
the actuator arm (not The solder balls are then adhered to the regions
shown). Thus any static charge on the disk will be 60, 61 and 63 of the
patterned conductive layer 44.  discharged to ground through the pole tips
17 of The solder balls 80, 82 may also be formed on the  inactive
transducer 13, thereby avoiding the de- suspension by evaporating solder
through openings   5   struction of active transducer 11. in a mask placed
over insulating layer 48, removing    In the embodiment as just described
the solder the mask and thereafter heating the evaporated     balls 80 are
first formed onto the solder-wettable solder to cause the solder to reflow
as solder balls  regions 60, 61 and 63 of the suspension 40. The 80, 82.
solder balls 80 could instead be first formed onto Fig. 5 also illustrates
solder balls 84 formed on   10  the solder contact pads 70 on the slider
16. In transducer lead terminations 41. The solder balls  addition, rather
than  spreading  solder paste 84 are formed on all of the thin film
transducers at  through a mask or evaporating solder through a the wafer
level during fabrication of the thin film  mask onto either the slider back
side 24 or the transducers by evaporating solder through a mask
suspension 40, it is also possible to spread com- placed over the wafer
before the wafer is cut into  15   mercially available preformed solder
balls over a the individual sliders. Fig. 5 thus illustrates an  mask to
locate the solder balls through openings in intermediate step in the method
for simultaneously  the mask and then heat the preformed solder balls.
mechanically and electrically attaching the slider to  The solder balls
would then be formed and ad- the suspension. During this step the slider 16
is  hered to either the slider back side or the suspen- located on solder
balls 80 with the solder balls 80   20  sion and the mask would then be
removed. being in registration between solder contact pads      It is
within the scope of the present invention to 70 and solder-wettable regions
60. Solder balls 84  provide mechanical attachment of the slider 16 on the
slider trailing edge 26 are aligned with but  directly to a conventional
stainless steel flexure, out of contact with the corresponding row of
solder  such as that described in the before mentioned US balls 82 on the
suspension. With the slider sup-  25  patent 4167765, provided
solder-wettable regions ported in this position heat is then applied to all
of  are first formed on the stainless steel flexure. This the solder balls.
This causes solder balls 80 to   may be accomplished by any known method of
collapse, thereby permitting solder balls 82, 84 to  forming, on the
stainless steel, metal films which come into contact and flow together to
form gen-   are adherent to solder, and thereafter evaporating erally
right-angled solder joints 86 for providing the   30  or otherwise forming
solder onto the metal films required electrical connection between
transducer  formed on the stainless steel flexure. For example, 11 and
leads 46. The right-angle joints 86 formed  the pattern of solder-wettable
regions 60 could be on inactive transducer 13 provide electrical connec-
formed on a stainless steel flexure by electroplating tion to conductive
portion 52 and thus to slider 16.  copper. If the slider is mechanically
attached to the The completed slider-suspension assembly is  35  stainless
steel suspension in this manner, then the illustrated in Fig. 6, which
shows the collapsed   electrical connection of the transducer can be solder
balls 80 and the joined solder balls 82, 84  made through the use of
conventional twisted wires forming the right angled solder joints 86. When
the  as previously described. solder has cooled and solidified the slider
is both    Referring now to Fig. 7, there is illustrated the mechanically
attached to the suspension and the   40  identical invention with the
exception that the com- transducer leads 19, 21 are electrically connected
posite suspension 40 now includes an underlying to the electrical leads 46
formed on the suspen-   support layer 43, which may be a stainless steel
sion. Because the slider 16 is mechanically at-    flexure, onto which the
base layer 42 is adhered. tached to the conductive layer 44 by the elec-
Portions of nonconductive base layer 42 are etched trically conductive
solder balls 80, an electrical  45  away in the areas 83 where solder balls
82 are to path is provided for static discharge from the slider  be
aligned. Thus, when the copper layer 44 is 16, thereby preventing
destruction of transducer 11  formed it is placed in direct contact with
stainless caused by discharge through the pole tip 15 to the  steel in the
areas 83. This allows solder balls 80 to disk surface. As shown in Fig. 3,
the area 54 of   form both a mechanical connection and an elec- conductive
layer 44 includes a ground lead portion   50  trical grounding path to the
stainless steel support 55 which extends back for grounding connection to
layer 43. the actuator arm (not shown). The right-angled sol-   In all of
the embodiments shown and described der joints 86 on inactive transducer 13
(Fig. 2)   the solder may be any type with a melting point provide
electrical connection from pole tips 17 to  compatible with the other
materials used in the extensions 49 on conductive portion 52 and the   55
slider-suspension assembly. For example, eutectic reflowed solder balls 80
on portion 52. Conductive  tin-bismuth (SnBi) or eutectic tin-lead (SnPb)
solder portion 52 in turn is electrically connected to slider  is
acceptable. 16 by reflowed solder balls 80, and slider 16 is
Referring again to Figs. 2 and 3, it should be 7    11                 EP 0
265 720 B1                     12 



apparent that if the pattern of solder contact pads     generally
perpendicular to the air bearing sur- 70 formed on back side 24 of slider
16 is skewed        face and back side for supporting a transducer relative
to the slider, which is represented by         (11, 13); dashed lines in
Fig. 3, then the slider can be          said suspension (40) having a
corresponding mounted to the suspension in a skewed manner.   5
plurality of discret solder-wettable regions (60) This may be desirable
when the slider-suspension         thereon, and assembly is used on smaller
diameter disk files or      reflowed solder balls (80) for mechanically
join- on disk files with rotary actuators, where it may be    ing the
slider to the suspension, each solder desirable to optimize the yaw angle
of the slider       ball (80) connecting a solder contact pad (70) relative
to the data tracks.                   10       on the back side of the
slider to an associated It is only necessary that the slider contact pads
solder-wettable region (60) on the suspension. be approximately aligned
with their corresponding solderwettable regions prior to reflow. During
reflow  2. A slider-suspension assembly for a data re- the solder balls
will be wetted to both the contact     cording disk file comprising: pads
and the corresponding solder-wettable re-  15      a slider (16) having an
air bearing surface (18), gions and will cause the slider to be precisely
a back side (24) opposite the air bearing sur- aligned on the suspension.
The solder balls used to     face (18), a plurality of solder points on the
mechanically attach the slider result in the slider      back side, and a
trailing edge (26) oriented back side and suspension being generally
parallel       generally perpendicular to the air bearing sur- because any
variations in size among solder balls  20   face and back side for
supporting a transducer is averaged out by the relatively large number of
(11, 13); solder balls used. If, however, certain of the circular  a
suspension (40) having a plurality of solder slider solder contact pads
and/or suspension            points (60) thereon; and electrical leads (46)
solder-wettable regions are formed so as to have a      provided for
connection with said transducer larger diameter than others in the
patterns, but the   25  (11, 13), mask used to form the solder on those
selected          the assembly being characterised in that said pads or
regions has openings all of the same            plurality of solder points
of said back side of diameter, then a larger portion of each of the solder
said slider (16) is formed by discret contact balls that is formed on those
selected pads or          pads (70) and said plurality of solder points on
regions during reflow will be wetted to those pads   30  said suspension
(40) is formed by a corre- or regions. This will result in a shorter solder
joint  sponding plurality of solder-wettable regions at those selected pads
or regions. This will permit     (60), the slider to be mechanically
attached to the sus-      reflowed solder balls (80) for mechanically join-
pension so as to be slightly nonparallel to the         ing the slider to
the suspension are provided, planar suspension, because those solder balls
35       each solder ball (80) connecting a solder con- formed on larger
diameter pads and/or regions will      tact pad (70) on the back side of
the slider to form shorter joints when reflowed. For example,         an
associated solder-wettable region (60) on with reference to Fig. 7, if the
solder contact pads       the suspension, and associated suspension
solder-wettable regions       large area portions (52, 54) on the
suspension near the leading edge (not shown in Fig. 7) of the  40  for the
mechanical attachment of said slider slider have a larger diameter than
those shown          (16) to said suspension (40) are provided, and near
the trailing edge 26 in Fig. 7, then the slider    openings (60, 61, 63),
preferably in circular would be slightly tilted with respect to the suspen-
form, in an insulating cover layer (48) which sion so that the slider will
fly with a slight negative  expose underlying patterned conductive layer
pitch attitude. Thus, with the present invention the   45  (44) and which
define a pattern of solder- slider may be mounted to the suspension with a
wettable regions (60) on said suspension (40) slight pitch or roll, thereby
eliminating the need to   are provided. preform the flexure. 3. The
slider-suspension assembly according to Claims
50      claim 1 or 2 wherein the suspension (40) is stainless steel (43)
and wherein the solder- 1. A shiftable, arm-like suspension (40) for a data
wettable regions are formed on the stainless recording disk file
comprising:                     steel. a slider (16) attached to said
suspension (40) and having an air bearing surface (18), a back   55  4. The
slider-suspension assembly according to side (24) opposite the air bearing
surface (18),    claim 1, 2 or 3 wherein the suspension is a a plurality of
solder contact pads (70) on the      composite structure (40) comprising a
noncon- back side, and a trailing edge (26) oriented        ductive base
layer (42), a patterned conductive 8    11                  EP 0 265 720 B1
12 



* C   L   M apparent that if the pattern of solder contact pads
generally perpendicular to the air bearing sur- 70 formed on back side 24
of slider 16 is skewed          face and back side for supporting a
transducer relative to the slider, which is represented by           (11,
13); dashed lines in Fig. 3, then the slider can be            said
suspension (40) having a corresponding mounted to the suspension in a
skewed manner.   5          plurality of discret solder-wettable regions
(60) This may be desirable when the slider-suspension         thereon, and
assembly is used on smaller diameter disk files or       reflowed solder
balls (80) for mechanically join- on disk files with rotary actuators,
where it may be      ing the slider to the suspension, each solder
desirable to optimize the yaw angle of the slider         ball (80)
connecting a solder contact pad (70) relative to the data tracks.
10       on the back side of the slider to an associated It is only
necessary that the slider contact pads     solder-wettable region (60) on
the suspension. be approximately aligned with their corresponding
solderwettable regions prior to reflow. During reflow  2. A
slider-suspension assembly for a data re- the solder balls will be wetted
to both the contact       cording disk file comprising: pads and the
corresponding solder-wettable re-   15       a slider (16) having an air
bearing surface (18), gions and will cause the slider to be precisely
a back side (24) opposite the air bearing sur- aligned on the suspension.
The solder balls used to      face (18), a plurality of solder points on
the mechanically attach the slider result in the slider       back side,
and a trailing edge (26) oriented back side and suspension being generally
parallel         generally perpendicular to the air bearing sur- because
any variations in size among solder balls  20    face and back side for
supporting a transducer is averaged out by the relatively large number of
(11, 13); solder balls used. If, however, certain of the circular   a
suspension (40) having a plurality of solder slider solder contact pads
and/or suspension              points (60) thereon; and electrical leads
(46) solder-wettable regions are formed so as to have a        provided for
connection with said transducer larger diameter than others in the
patterns, but the   25  (11, 13), mask used to form the solder on those
selected            the assembly being characterised in that said pads or
regions has openings all of the same              plurality of solder
points of said back side of diameter, then a larger portion of each of the
solder     said slider (16) is formed by discret contact balls that is
formed on those selected pads or            pads (70) and said plurality of
solder points on regions during reflow will be wetted to those pads   30
said suspension (40) is formed by a corre- or regions. This will result in
a shorter solder joint    sponding plurality of solder-wettable regions at
those selected pads or regions. This will permit      (60), the slider to
be mechanically attached to the sus-       reflowed solder balls (80) for
mechanically join- pension so as to be slightly nonparallel to the
ing the slider to the suspension are provided, planar suspension, because
those solder balls  35         each solder ball (80) connecting a solder
con- formed on larger diameter pads and/or regions will        tact pad
(70) on the back side of the slider to form  shorter joints when reflowed.
For example,          an associated solder-wettable region (60) on with
reference to Fig. 7, if the solder contact pads      the suspension, and
associated, suspension solder-wettable regions        large area portions
(52, 54) on the suspension near the leading edge (not shown in Fig. 7) of
the   40   for the mechanical attachment of said slider slider have a
larger diameter than those shown            (16) to said suspension (40)
are provided, and near the trailing edge 26 in Fig. 7, then the slider
openings (60, 61, 63), preferably in circular would be slightly tilted with
respect to the suspen-      form, in an insulating cover layer (48) which
sion so that the slider will fly with a slight negative   expose underlying
patterned conductive layer pitch attitude. Thus, with the present invention
the   45  (44) and which define a pattern of solder- slider may be mounted
to the suspension with a            wettable regions (60) on said
suspension (40) slight pitch or roll, thereby eliminating the need to
are provided. preform the flexure. 3 The slider-suspension assembly
according to Claims                                           so
claim 1 or 2 wherein the suspension (40) is stainless steel (43) and
wherein the solder- 1. A shiftable, arm-like suspension (40) for a data
wettable regions are formed on the stainless recording disk file
comprising:                       steel. a slider (16) attached to said
suspension (40) and having an air bearing surface (18), a back   55   4.
The slider-suspension assembly according to side (24) opposite the air
bearing surface (18),      claim 1, 2 or 3 wherein the suspension is a a
plurality of solder contact pads (70) on the        composite structure
(40) comprising a noncon- back side, and a trailing edge (26) oriented
ductive base layer (42), a patterned conductive 8    
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on the base layer and an     10. A method for connecting a slider (16) to a
insulating cover layer (48) formed over the       suspension (40)
comprising the steps of: patterned conductive layer, and wherein the
forming on the generally planar back side of solder-wettable regions (60)
are defined on the    the slider a plurality of discret solder contact
conductive layer by said openings in the in-   5   pads (70); sulating
cover layer (48).                         providing on that portion of the
suspension to which the back side of the slider is to be 5. The
slider-suspension assembly according to        joined a corresponding
plurality of discret claim 4 wherein the conductive layer includes
solder-wettable regions (60); a ground lead portion for providing an elec-
io   forming solder balls (80) on each of either the trical connection of
the slider to ground.         solder contact pads (70) on the slider or the
solder-wettable regions (60) on said suspen- 6. The slider-suspension
assembly according to         sion portion; anyone of claims 1 - 5 further
comprising a        locating the slider back side adjacent said sus- thin
film transducer (11, 13) with electrically  is  pension portion such that
the solder contact conductive leads (19, 21, 27, 29) formed on        pads
(70) are in approximate alignment with the trailing edge (26) and extending
across the    corresponding solder-wettable regions (60) and trailing edge
to near the back side (24) of the    the solder balls (80) are in
registration with and slider (16), and a generally right angled re-
located between the solder contact pads and flowed solder joint (41, 86)
formed between   20   the corresponding solder-wettable regions, and each
of the leads on the trailing edge and an      heating the solder balls (80)
so as to reflow the associated solder-wettable region (63) on the
solder and thereby mechanically join and pre- conductive layer of the
suspension.                cisely align the slider to the suspension. 7.
The slider-suspension assembly according to  25  11. The method according
to claim 10 wherein the anyone of claims 1-6 wherein each of the
step of forming the solder contact pads (70) solder contact pads (70) on
the back side (24)     comprises locating a mask having a plurality of of
the slider (16) further comprises an adhe-      openings over the slider
back side, evaporating sion film (74) formed on the slider back side      a
first adhesion film onto the slider back side and a film  (76) of
solder-wettable material  3o   through the mask openings and evaporating a
formed on and adhered to the adhesion film         solder-wettable film
onto the adhesion film (74).
through the mask openings. 8. The slider-suspension assembly according to
12. The method according to claim 10 wherein the anyone of the claims 1-7
wherein the diameter  35  step of forming the solder balls (80) comprises
of a portion of either the solder contact pads     the steps of either
evaporating a solder film (70) or the solder-wettable regions (60, 61, 63)
onto the solder-wettable film through the mask is different than the
diameter of the remaining    openings or spreading solder paste onto the
solder contact pads or solder-wettable regions,    solder-wettable film
through the mask open- whereby the slider is joined to the suspension   40
ings, removing the mask and thereafter heating with its back side slightly
nonparallel to the     the solder film so as to form solder balls (80)
suspension.                                        adhered to the solder
contact pads. 9. The slider-suspension assembly according to     13. The
method according to claim 12 wherein the claim 8 further comprising a
second like trans-  45  step of forming the solder balls (80) comprises
ducer (13) formed on the slider trailing edge      the steps of locating a
mask having openings (26), wherein the plurality of generally right-
therein over said suspension portion, either angled reflowed solder joints
includes joints      evaporating solder or spreading solder paste
connecting the second transducer lead termi-       through the mask
openings so as to form a nations (27, 29) to associated solder-wettable  50
solder film onto the solder-wettable regions of regions (49) not in
registration with solder con-  said suspension portion, removing the mask
tact pads and wherein the solder-wettable re-      and thereafter heating
the solder film so as to gions joined to said second transducer are
form solder balls (80) adhered to the solder- electrically coupled to said
portion of the con-   wettable regions of said suspension portion. ductive
layer, whereby said second transducer  55 is electrically connected to
ground and thereby  14. The method according to anyone of claims 10-
rendered inactive.                                 13 wherein the slider is
the type having a thin film transducer (11, 13) formed on its trailing 9
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S edge (26), the thin film transducer having elec-   portse sur coussin
d'air (18), un dos (24) oppo- trical leads (19. 21, 27, 29) formed on the
s6 a la surface de portee (18), une pluralit4 de 



trailing edge and terminating generally at the     points de matibre de
soudage sur le dos, et un junction of the trailing edge and slider back
bord de queue (26) orient4 sensiblement per- side, and wherein a patterned
conductive layer   5  pendiculairement & la surface de portde sur (44) is
provided on the suspension including       coussion d'air et au dos, pour
supporter un electrical leads for connection with the trans-
transducteur (11.13); ducer (11, 13), the method further comprising
une suspension (40) comportant une plura- the steps of:
11t de points de matibre de soudage (60) ; et forming solder balls (84) on
the transducer  lo        des conducteurs electriques (46) pr6vus lead
terminations (41);                            pour connexion avec ledit
transductour (11,13); providing on the suspension proximate the lo-
l'ensemble etant caract~ris4 en ce quo: cation for the trailing edge (26)
of the slider a      ladite pluralite de points de matibre de second
plurality of solder-wettable regions        soudage dudit dos dudit
glisseur (16) est for- (63), at least a portion of said second solder-  15
m6e par des plots de contact discrets (70) et wettable regions being
connected to an elec-       ladite pluralitd de points de matibre de souda-
trical lead on the patterned conductive layer;     ge sur ladite suspension
(40) est formee par forming solder balls (82) on said second plural-   une
pluralite correspondante de regions (60) ity of solder-wettable regions
(63); and           mouillables par la matibre de soudage; while heating
the solder balls (80) located be-  20   il est prtvu des gouttes de matibre
de tween the slider back side and said suspension     soudage reliqu6fiee
(80) pour relier mecani- portion, heating the solder balls (84) on the
quement le glissour & la suspension, chaque transducer lead terminations
(41) and asso-        goutte de matibre de soudage (80) reliant un ciated
second plurality of solder-wettable re-     plot de contact en matibre de
soudage (70), gions (63) on the suspension to thereby form   25  sur le dos
du glisseur, & une region associ6e generally right-angled electrical solder
joints    mouillable par la matibre de soudage (60), sur (86) between the
thin film transducer on the       la suspension; slider and the electrical
leads on the suspen-        il est pr6vu des parties de grande surface
sion.                                              (52,54) sur la
suspension, pour la fixation md- so      canique du dit glisseur (16) a
ladite suspension Revendlcatlons
(40); et il est prdvu des ouvertures (60,61,63) , de 1. Suspension
ddplagable (40), du type & bras,         preference de forme circulaire,
dans une cou- pour une unit6 de disques d'enregistrement de      che de
couverture isolante (48), qui decouvrent donnees, comprenant:
3S      une couche conductrice dessinee sous-jacente un glisseur (16) fixd
& ladite suspension      (44) et qui d~finissent une configuration de (40)
et prdsentant une surface de portde sur       rdgions moulllables par la
matiare de soudage air (18), un dos (24) oppos6 a la surface de       (60)
sur ladite suspension (40). port6e (18), une pluralite de plots de contact
en matiere de soudage (70) sur le dos, et un   40  3. Ensemble de glisseur
et suspension suivant la bord de queue (26) oriente sensiblement per-
revendication 1 ou 2, dans lequel la suspen- pendiculairement a la surface
de portoe et au      sion (40) est en acier inoxydable (43) et dans dos
pour supporter un transducteur (11,13);        lequel les regions
mouillables par la matibre ladite suspension (40) comportant une plu-
de soudage sont form6es sur l'acier inoxyda- ralit4 correspondante de
r~gions discretes (60)  45  ble. mouillables par la matiere de soudage ; et
des gouttes de matiere de soudage roli-     4. Ensemble de glisseur et
suspension suivant la qudfide (80) pour relier mecaniquement le glis-
revendication 1,2 ou 3, dans lequel la suspen- sour & la suspension, chaque
goutte de matib-      sion est une structure composite (40) compre- re de
soudage (80) reliant un plot de contact  50  nant une couche de base non
conductrice en matibre de soudage (70), sur le dos du          (42), une
couche conductrice dessin6e (44) glisseur, & une region associee mouillable
par     formee sur la couche de base, et une couche la matibre de soudage
(60) sur la suspension.      de couverture isolante (48) formee sur la cou-
che conductrice dessin~e, et dans lequel les 2. Ensemble de glisseur et
suspension, pour une  65    regions mouillables par la matibre de soudage
unite de disques d'enregistrement de donnees,      (60) sont definies sur
la couche conductrice comprenant:
par lesdites ouvertures de la couche de cou- un glissour (16) pr~sentant
une surface de      verture isolante (48). 10    17                EP 0 265
720 B1                    18      P!IIIJ   11111  s 5. Ensemble de glisseur
et suspension suivant la       ducteur est 4lectriquement reli4 a la terre
et revendication 4, dans loquel la couche conduc-     ainsi rendu inactif. 



trice comprend une partie de conducteur de terre, pour fournir une
connexion dlectrique du  10. Mdthode de fixation d'un glisseur (16) h une
glisseur a la terre.                       5       suspension (40),
comprenant les dtapes de: formation, sur le dos sensiblement plan du 6.
Ensemble de glisseur et suspension suivant          glisseur, d'une
pluralit4 de plots de contact 'une quelconque des revendications 1 a 5,
discrets en matibre de soudage (70); comprenant en outre un transducteur a
couche           pr6paration, sur la partie de la suspension mince (11,13),
avec des conducteurs dlectri-  lo   a laquelle on veut fixer Is dos du
glisseur, ques (19,21,27,29) formds sur le bord de           d'une
pluralit4 correspondante de rdgions dis- queue (26) et s'6tendant en
travers du bord de     cretes (60) moulllables par la matibre de sou- queue
jusqu'au voisinage du dos (24) du glis-      dage; seur (16), et une
jonction en matibre de souda-       formation de gouttes de matibre de
souda- ge reliqu~fi6e sensiblement a angle droit  15      ge (80) sur
chacun des plots de contact en (41,86) formde entre chacun des conducteurs
matibre de soudage (70) du glisseur ou sur sur le bord de queue et une
r~gion associde        chacune des r~gions mouillables par la matibre
mouillable par la matibre de soudage (63) sur      de soudage (60) sur
ladite partie de la suspen- la couche conductrice de la suspension.
sion; 20          positionnement du dos du glisseur prbs de 7. Ensemble de
glisseur et suspension suivant         ladite partie de la suspension, de
sorte que les l'une quelconque des revendications 1 A 6,         plots de
contact en matiare de soudage (70) dans lequel chacun des plots de contact
en         sont sensiblement en alignement avec les r6- matibre de soudage
(70) sur le dos (24) du         gions correspondantes moulliables par la
ma- glisseur (16) comprend en outre un film   25       tibre de soudage
(60) at les gouttes de matibre d'adherence (74). form4 sur le dos du
glisseur,    de soudage (80) sont en alignement avec les et un film (76) de
matiere mouillable par la       plots de contact en matibre de soudage et
les matibre de soudage, form6 et coll4 sur le film     r~gions
correspondantes mouillables par la d'adh6rence (74).
matiere de soudage, et placees entre ces plots 30      et ces r~gions ; et
8. Ensemble de glisseur et suspension suivant             chauffage des
gouttes de matibre de sou- I'une quelconque des revendications 1 a 7,
dage (80) de fagon a reliqudfier la matigre de dans lequel le diambtre
d'une partie des plots     soudage et a relier ainsi m6caniquement et A de
contact en matibre de soudage (70) ou des       aligner exactement le
glisseur avec la suspen- regions mouillables par la matiere de soudage   35
sion. (60,61,63) est diffirent du diamrtre des autres plots de contact en
matibre de soudage ou des  11. Methode suivant la revendication 10, dans
la- autres regions mouillables par la matibre de       quelle l'4tape de
formation des plots de soudage, de sorte qua le glisseur eat reli1 a la
contact en matibre de soudage (70) comprend suspension d'une manibre telle
que son dos   40    le positionnement d'un masque comportant est lgbrement
non paralllea & la suspension.      une pluralitd d'ouvertures sur le dos
du glis- seur, I'evaporation d'un premier film d'adh6- 9. Ensemble de
glisseur et suspension suivant la       rence sur le dos du glisseur a
travers les revendication 8, comprenant en outre un            ouvertures
du masque , et l'Nvaporation d'un deuxibme transducteur semblable (13)
forme   45    film mouillable par la matibre de soudage sur sur le bord de
queue (26) du glisseur, dans        le film d'adh~rence, a travers les
ouvertures du lequel la pluraliti de jonctions sensiblement &    masque.
angle droit en matibre de soudage reliqu6fide comprend des jonctions
reliant les terminal-   12. M~thode suivant la revendication 10, dans la-
sons de conducteurs (27,29) du dauxi( me   50      quele l'ltape de
formation des gouttes de transducteur a des regions assocides (49)
matiere de soudage (80) comprend les opdra- moulliables par la matibre de
soudage, non en      tions d'vaporation d'un film de matibre de alignement
avec les plots de contact en matib-     soudage sur le film mouillable par
la matibre re de soudage, et dans lequel les r~gions          de soudage, &
travers les ouvertures du mas- moulliables par la matibre de soudage
jointes  5s  que ou l'Ntalement de pfite a souder sur le film audit
dauxibme transducteur sont electrique-       mouillable par la matibre de
soudage a travers ment coupl~es a ladite partie de la couche         leas
ouvertures du masque, d'enlbvement du conductrice, de sorte que ledit
deuxibme trans-    masque, puis de chauffage du film de matibre    19
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plots de contact en matisre de soudage.            entre le transducteur a
couche mince sur le glissour et les conducteurs slectriques sur la '3.
Methode suivant la revendication 12, dans la-   5  suspension. L'-' quelle
l'stape de formation des gouttes de matibre de soudage (80) comprend les
op6ra-    PatentansprOlche tions de positionnement d'un masque compor- tant
des ouvertures sur ladite partie de la sus-  1. Verschiebbare armartige
Aufhlngung (40) ftr pension, d'4vaporation de matibre de soudage   10
einen Plattenspeicher zur Datenaufzeichnung, ou d'etalement de pate a
souder h travers les      enthaltend: ouvertures du masque de fagon a
former un          einen Gleitschuh (16), der an der Aufh~ngung film de
matibre de soudage sur les r~gions         (40) befestigt ist und eine
Flache (18) far ein mouillables par la matibre de soudage de ladi-
Luftpolster aufweist, eine RUckseite (24) ge- to partie de suspension,
d'enlbvement du mas-  iS  gen~ber der Flache (18) far das Luftpolster, quo,
puis de chauffage du film de matibre de       eine Vielzahl von
LMtkontaktflecken (70) auf soudage de fagon a former des gouttes de
der RUckseite und eine Ablaufseite (26), die ftr matibre de soudage (80)
qui adhbrent aux rd-       das Tragen eines Wandlers (11, 13) generell
gions mouillables par la matibre de soudage        senkrocht zu der Fllche
far das Luftpolster de ladite partie de suspension.            20      und
der RUckseite orientiert ist, wobel die Aufhlngung (40) eine entsprechende
14. Msthode suivant l'une quelconque des reven-        Vielzahl von
diskreten, durch Lot benetzbaren dications 10 & 13, dans laquelle le
glisseur est   Bereichen (60) darauf aufweist, und du type comportant un
transducteur a couche        aufgeschmolzene Lotkugeln (80) zur mechani-
mince (11,13) formd sur son bord de queue   25     schen Verbindung des
Gleitschuhs mit der (28), le transducteur a couche mince ayant des
Aufhdngung, wobei jade Lotkugel (80) oenen conducteurs electriques
(19,21,27,29) formrs       LMtkontaktfleck (70) auf der ROcksoite des sur
le bord de queue et so terminant sensible-     Gleitschuhs mit einem
zugeordneten, durch ment & la jonction du bord de queue et du dos      Lot
benetzbaren Bereich (60) auf der Aufhan- du glisseur, et dans laquelle une
couche   3o      gung verbindet. conductrice dessinse (44) est pr6vue sur
la suspension et comprend des conducteurs         2.
Gleitschuh-Aufhangungseinheit far eonen Plat- dlectriques pour connexion
avec le transduc-       tenspeicher zur Datenaufzeichnung, enthaltend: tour
(11,13),                                      einen Gleitschuh (16), der
eine FlRche (18) far la m~thode comprenant on outre les 6tapes de   35  ein
Luftpolster, eine RUckseite (24) gegenUber der Flache (18) fUr das
Luftpolster, eine Viel- formation de gouttes de matibre de souda-
zahl von Lotpunkten auf der ROckseite und go (84) sur les torminaisons (41)
des conduc-      eine Ablaufseite (26) aufweist, die far das Tra- tours de
transducteur;                             gen oines Wandlers (11, 13)
generell senkrecht preparation, sur la suspension et & proxi-  40  zu der
Flache far das Luftpolster und die mit6 de l'emplacement du bord de queue
(26)        RUckseite orientiert ist, du glisseur, d'une doeuxibme
pluralit4 de rd-      sine Aufhingung (40), die eine Vlelzahl von gions
mouillables par la matibre de soudage        L6tpunkten (60) darauf
aufweist und elektri- (63), au moins une partie desdites deuxibmes
sche Leiter (46), die zur Verbindung mit dem rdgions mouillables par la
matibre de soudage   46  Wandler (11, 13) vorgesehen sind, etant connectde
& un conducteur dlectrique sur     wobei die Baugruppe dadurch
gekennzeichnot la couche conductrice dessinde;                    ist, daB
formation de gouttes de matibre de souda-       die Vielzahl von Ldtpunkton
auf der ROckseito ge (82) sur ladite deuxibme pluralite de rdgions   des
Gleitschuhs (16) durch diskrote Kontakt- mouillables par la matibre de
soudage (63) ; et   6o  flecken (70) gebildet wird und die Vielzahl von
pendant le chauffage des gouttes de ma-         Lotpunkten auf der
Aufhangung (40) durch tibre de soudage (80) situdes entre le dos du
eine entsprechende Vielzahl von durch Lot be- glisseur et ladite partle de
la suspension,        netzbaren Bereichen (60), chauffage des gouttes de
matibre de soudage        aufgeschmolzene Lotkugeln (80) zur mechani- (84)
sur les torminaisons (41) des conducteurs  55  schen Verbindung des
Gleitschuhs mit der de transducteur et ladite deuxi(me pluralite de
Aufhfngung vorgesehen sind, wobei jede Lot- rdgions assocides mouillables
par la matibre       kugel (80) einen Lotkontaktfleck (70) auf der de
soudage (63) sur la suspension afin de          RUckseite des Gleitschuhs
mit einem zugeord- 12    21                EP 0 265 720 B1
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der Aufhangung verbindet,                          dem  Adhasionsfilm (74)
gebildet und daran groBe Teliflichen (52, 54) auf der Aufhangung
befestigt let. zur mechanischen Befestigung des Gleit- schuhs (16) mit der
Aufhangung (40) vorgese-   s   8  Gleitschuh-Aufhangungsbaugruppe  nach
el- hen sind und                                       nem der AnsprUche 1
bis 7, be! der der Durch- 65ffnungen (60, 61, 63), vorzugsweise in runder
messer eines Teiles entweder der L6tkontakt- Form, in einer isolierenden
Deckschicht (48)      flecken (70) oder der durch Lot benetzbaren
vorgesehen sind, die eine darunterliegende,        Bereiche (60, 61, 63)
verschieden von dem mit einem Muster versehene leitende Schicht  10
Durchmesser der Obrigen Lotkontaktflecken (44) freilegen und die ein Muster
von durch Lot    oder durch Lot benetzbaren Bereiche ist, wo- benetzbaren
Bereichen (60) auf der Aufhgn-         be! der Gleitschuh mit der
Aufh~ngung verbun- gung (40) definieren.                             den
und seine R~ckseite leicht nichtparallel zur Aufhdngung angebracht ist. 3.
Gleitschuh-Aufhgngungsbaugruppe nach An-  is spruch 1 oder 2, bei der die
Aufhfngung (40)   9. Gleitschuh-Aufhlngungsbaugruppe nach An- aus
rostfreiem Stahl (43) besteht und bei der      spruch 8, weiter umfassend
einen zweiten glei- die durch Lot benetzbaren Bereiche auf dem         chen
Wandler (13), der auf der Ablaufseite (26) rostfreien Stahl gebildet
werden.                  des Gleitschuhs gebildet ist, wobei die Vielzahl
20      von generell rechtwinkligen, aufgeschmolzenen 4.
Gleitschuh-Aufhangungsbaugruppe nach An-           Lotverbindungen
Verbindungen einschlie~t, die spruch 1, 2 oder 3, bei der die Aufhgngung
die LeitungsabschlUsse (27, 29) des zweiten elne zusammengesetzte Struktur
(40) ist, die      Wandlers mit den zugeordneten, durch Lot be- eine
nichtleitende Basisschicht (42), eine mit     netzbaren Bereichen (49), die
nicht mit den elnem Muster versehene leitende Schicht (44),  26
Lotkontaktflecken ausgerichtet sind, verbinden die auf der Basisschicht
gebildet wird, und        und bei dem die durch Lot benetzbaren Berei- elne
isolierende Deckschicht (48) autweist, die    che, die mit dem zweiten
Wandler elektrisch Uber der mit einem Muster vesehenen leiten-
verbunden sind, mit dem genannten Tell der den Schicht gebildet wird, wobel
die durch Lot    leitenden Schicht elektrisch gekoppelt sind, benetzbaren
Bereiche (60) auf der leitenden   30   wodurch der zweite Wandler
elektrisch mit Schicht durch die 6ffnungen in der isolieren-      Masse
verbunden ist und dadurch inaktiv ge- den Deckschicht (48) definiert sind.
macht wird. 5  Gleitschuh-Aufhangungsbaugruppe nach An-        10.
Verfahren zum Verbinden elnes Gleitschuhs spruch 4, be! der die leitende
Schicht elnen   35  (18) mit einer Aufhangung (40), umfassend die
Masseleiterteil fOr die elektrische Verbindung     Schritte des: des
Gleitschuhs mit Masse aufweist.                Bildens einer Vielzahl von
diskreten L6tkon- taktflecken (70) auf der generell ebenen ROck- 6.
Gleitschuh-Aufhangungsbaugruppe  nach  el-         seite des Gleitschuhs,
nem der AnsprOche 1 bis 5, welter enthaltend   4o  Vorsehens einer
entsprechenden Vielzahl von einen Dtnnfilmwandler (11, 13) mit elektri-
diskreten durch Lot benetzbaren Bereichen schen Leitern (19, 21, 27, 29),
die auf der       (60) auf dem Teil der Aufhingung, mit dem die Ablaufseite
(26) gebildet werden und sich Ober     ROckseite des Gleitschuhs zu
verbinden ist, die Ablaufseite bis nahe zu der RFckseite (24)     Bildens
von Lotkugeln (80) auf entweder jedem des Gleitschuhs (16) erstrecken, und
eine ge-  4s  der Lotkontaktflecken (70) auf dem Gleltschuh nerell
rechtwinklige, aufgeschmolzene Lotver-     oder jedem der durch Lot
benetzbaren Berei- bindung (41, 86), die zwischen jedem der Lei-     che
(60) auf darn genannten Tell der Aufhan- ter auf der Ablaufseite und elnem
zugeordne-       gung, ten, durch Lot benetzbaren Bereich (63) auf
Festlegens der ROckseite des Gleitschuhs an- der leitenden Schicht der
Aufhangung gebildet  6o  grenzend an den genannten Teil der Aufhan- ist.
gung so, daR die L6tkontaktflecken (70) in un- gefAhre Ausrichtung mit den
entsprechenden, 7. Gleitschuh-Aufhlngungsbaugruppe  nach  ei-         durch
Lot benetzbaren Bereichen (60) gelan- nem der AnsprUche 1 bis 6, be! der
jede der       gen und die Lotkugeln (80) ausgerichtet sind
Lotkontaktflecken (70) auf der ROckseite (24)  55  mit und angeordnet sind
zwischen den L6tkon- des Gleitschuhs (16) welter einen Adhisions-
taktflecken und den entsprechenden, durch Lot film (74) umfaft, der auf der
R~ckseite des        benetzbaren Bereichen und Gleitschuhs gebildet ist,
und einen Film (76)     des Erwarmens der Lotkugeln (80), um das Lot 13
23                EP 0 265 720 B1                    24     1 !11111 111111
HE11111  11 111 aufzuschmelzen und dadurch den Gleitschuh
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verbinden         Lot benetzbaren Bereichen (63) auf der Auf- 



und genau auszurichten.                            hingung unmittelbar an
der Stelle der Ablauf- seite (26) des Gleitschuhs, wobel zumindest ,1.
Verfahren nach Anspruch 10, bei dem  der   5       ein Teil der zweiten,
durch Lot benetzbaren '-'  Schritt des Bildens der Ltkontaktflecken (70)
Bereiche mit einem elektrischen Leiter auf der umfa~t: das Anbringen einer
Maske mit einer        mit einem   Muster versehenen  leitenden Vielzahl
von Offnungen Ober der ROckselte des      Schicht verbunden ist,
Gleitschuhs, das Aufdampfen eines ersten Ad-       Bildens von Lotkugeln
(82) auf der zweiten hasionsfilms auf die R~ckselte des Gleitschuhs   io
Vielzahl von durch Lot benetzbaren Bereichen durch die Maskenoffnungen
hindurch und das         (63) und Aufdampfen eines durch Lot benetzbaren
Fil-        w~hrend des Erwarmens der Lotkugeln (80), mes auf den
Adhasionsfilm durch die Masken-        die zwischen der RUckselte des
Gleitschuhs offnungen hindurch.                                und dem
genannten Tell der Aufhangung sich 15      befinden, des Erwarmens der
Lotkugeln (84) 12. Verfahren nach Anspruch 10, bei dem  der           auf
den Leiterenden (41) des Wandlers und Schritt des Bildens der Lotkugeln
(80) die         der zugeordneten zweiten Vielzahl von durch Schritte
umfaBt entweder des Aufdampfens ei-       Lot benetzbaren Bereichen (63)
auf der Auf- nes Lotfilmes auf den durch Lot benetzbaren        hangung,
umr dadurch generell rechtwinklige Film  durch die Maskenoffnungen hindurch
20      elektrische  Lotverbindungen  (86) zwischen oder des Auftragens
einer Lotpaste auf den         dem DOnnfilmwandler auf dem Gleitschuh und
durch Lot benetzbaren Film durch die Masken-       den elektrischen Leitern
auf der Aufhlngung offnungen hindurch, des Entfemens der Maske        zu
bilden. und des anschlieBenden Erhitzens des Loffil- mes, um an den
Lotkontaktflecken haftende   25 Lotkugeln (80) zu bilden. 1& Verfahren nach
Anspruch 12, bei dem  der Schritt des Bildens der Lotkugeln (80) die
Schritte umfaft des Anbringens elner Maske   3o mit bffnungen darin Uber
dem genannten Teil der Aufhangung, entweder des Aufdampfens von Lot oder
des Auftragens einer Lotpaste durch die Masken6ffnungen hindurch, um auf
den durch Lot benetzbaren Bereichen des ge-  36 nannten Teils der
Aufhingung einen Lotfilm zu bilden, des Entfernens der Maske und des
anschlieBenden Erhitzens des Loffilmes, urn an den durch Lot benetzbaren
Bereichen des ge- nannten Teiles der Aufhgngung haftende Lot-  40 kugeln
(80) zu bilden. 14. Verfahren nach irgendeinern der Ansprfche 10 bis 13,
be! dem der Gleitschuh von der Art ist, be! der ein DUnnfilmwandler (11,
13) auf seiner  45 Ablaufseite (26) gebildet ist, wobel der DUnn-
filmwandler elektrische Leiter (19, 21, 27, 29) aufweist, die auf seiner
Ablaufseite gebildet wurden und die generell an der Verbindung der
Ablaufseite und der R~ckseite des Gleit-  so schuhs enden, und bei dem eine
mit einem Muster versehene leitende Schicht (44) auf der Aufhangung
vorgesehen ist, die elektrische Leiter zur Verbindung mit dem Wandler (11,
13) einschlielt, wobei das Verfahren welter die  5S Schritte umfalt des:
Bildens von Lotkugeln (84) auf den Leiterenden (41) des Wandlers, 14    


