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‘TAPE HEAD METHOD AND ASSEMBLY
UTILIZING SPLIT TAPE STABILIZER DESIGN

FIELD OF THE INVENTION

[0001]  The present invention relates to magnetic tape read/write heads, and more:
specifically, to the fabrication of magnetic tape heads designed-to maintain contact
between a magnetic tape and the tape head when tape wrap angle varies and thereby also

varies ‘the head edge pressure on'the tape.

BACKGROUND OF THE INVENTION

[0002]  Asatape moves overatapehead, an air bearing tends to form under the tape.
This air bearing lifts the tape off the head, interfering with the read and write functionality
of the tape head. In order to deal with this air bearing interference, tape heads were

[0003]  The over-wrap angle is a result of the tape wrap angle-and the head:contour
design. The;wrap angle (Normally around 5~12 ? is defined by the configuration of the
tape drive. Figure 1 illustrates the wrap angle. Tape head 1 has selected contour. Tape 3
forms an angle with a line extending tangentially from the contour of tape head 1 at its
edge, thus forming over-wrap angle 5.

[0004]  The wrapangle normally vari¢s within certain values, (normally +/-1? due to
drive assembly process tolerance. A low tape wrap angle islikely to cause inisufficient air
bleeding and result in tape lift off from recording gap. A.reélative large wrap angle will
cause large:pressure at the edge of the tape hiead, which will cause tape wear problems in a
drive application. The most common method to eliminate:the tape wrap angle variation is

tapé passes over the tape stabilizer first before passing over recording element.

CONFIRMATION COPY



WO 2008/089665 PCT/CN2008/000144

[000S] A priorart process for forming such a stabilizer bump is shown in Figures 3-5.
Figure 3 shows a'monolithic block 103 with embedded transducers 105. A method
forming block 103 including embedded transducers 105 can be found in Lam,-etal., U.S.
face 107 of block 103 has been ground to provide a.desired profile. Next a gap 109 is cut.
betwéen read/write. head 111 and stabilizér 113. The radius.of curvature and the center of
curvature .of this profile. formed in Figure 3.are selected for maximum read/write head

performance.

[0006]  ‘The proeess of Figures 3-5 forms atape stabilizer bump that is integrated with
recording element#bump. However, the difficulty of controlling the-diniensions: and
profile of both the data island 115 (read/write head 111) and the.profile of the outrigger
island 117 (stabilizer 113) dimension during manufacturing process:is high. In‘the process
shown in Figures 3-5, the most economical' method uses the same radius and center of
curvature for both profile 115 and 117. But it many cases, the tape stabilizer bump and
reécording element bump.are designed with different dimensions and profiles to achievea.
head/tape interface and process yield. The process:must:be compromised to form the
profile of both the profile of tape stabilizer bump and recording element bump, which does
not form the optimized profile of both the profile of tape stabilizer bump and recording
element burnp. Meanwhile, this process causes high:manufacturing costs because of the
expensive, high precision equipment required to cut gap 109 in'the step of Figure 5. In
addition, a high precision cutting blade miist be used t6 prevent chips/cracks along the.
slotting-edge. Even with such expensive equipment, the process of Figure 5 is prone to

[0007]  Therefore, a head assembly with tape stabilizer bump with easy dimensional

and profile control of the readfwrite head and the.stabilizer is désirable. Further, a head

assembly process with-a low manufacture cost is desirable.
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SUMMARY OF THE INVENTION

[0008]  The described embodiments of the present invention include a tape head

assembly and a method for forming the tape head assembly where atape head is formed
having a first profile and having an stabilizer head intérface area. ‘A stabilizer head is
formed having-a sécond profile and having a tape head interface area. Thetape head
assembly ‘and stabilizer head are then bonded by bonding the stabilizer-head interface area
to the tape-head interface area such that the tape head and the stabilizer head have a
desired configuration relative to-each other and such that a'gap is formed between the tape
head and the stabilizer head. In one embodiment, the stabilizet head interface area to the

tape head interface area are adhesively bonded.

[0009]  Using the described method, because the tape head and stabilizer are
manufactured separately; it is easy to provide separate profiles for both components. This;
process individually forms the profile and dimension of recording element bump and tape
stabilizer bump. The profile and dimension of tape head and stabilizer can be accurately
controlled according to-design réquirement to achieve optimized head/tape interface. Also
with this process there is no:need for expensive equipment to form the slot between the
tape head and the stabilizer: In addition; to improve the quality by remove the chip/rack in.

island edge formed durin'g slotting process before final contour formed to reducetape wear

in drive.

SUMMARY OF THE DRAWINGS

[0010]  Figure 1 is:a side view of atape head illustrating the concept of a wrap angle;
[0011]  Figure 2 is.a side view of a prior art tape head and stabilizer combination,

[0012]  Figures 3-5 are side view illustrating a prior art process for forming the tape

head stabilizer combination of Figure 1;
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[0013]  Figure 68 are sidé view illustrating a procéss that is oné embodiment of the

mnvention.
DETAILED DESCRIPTION OF THE INVENTION

[0014] Figure 6 is a side view showing the initial step to a process'that is one
embodiment of the:present invention. Tape head block 203A is formed with read/write
transducers 205 using known techniques such as that of U.S. Patent No. 6,950,289.
Briefly, conductive coils (write) and magnetically sensitive material such as AMR/GMR
element (read) (collectively transducers 205) are formed on a substrate using a suitable
technique such as photolithographic techniques. The tape bearing surface is then lapped to
provide precise spacing from transducers 205 to the tape bearing surface of the head.

ceramic material, however, other materials may be:advantageously employed.

[0016] As shown in Figure 7, tape head block 203A is machined to form tape head
211 having aii optimal profile 212.. Similarly, stabilizer block 203B is machined to form
stabilizer 213 having profile 214 which is optimal for the stabilizer function. Because
blocks 203A :and 203.B.are separately machined, profile 212 and profile 214 ¢an be
different without the need for expensive precision machinery capable of forming different

profiles from the sameblock of material.

[0017]  To complete the assembly, tape head block 203A is bonded to stabilizer
block 203B. With this embodiment, a precison alignment of the stabilizer 213 relative to
the tape head 211 is necessary. ‘On'the other hand,. this alignment process can be used to
compensate for variability in the formation of stabilizer 213-or tape head 211, while
providing proper alignment between these two components. For present embodiment, a

product specified alignment tool is recommended for the alignment process to ensure that
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the distance, angle and relative height aré controlled betwéen stablizer 213 and tape
head 211.

[0018]  The bonding of stabilizer block 203B to tape head block 203 Ais preferably
achieved using a high strength adhesive, such as UV glie. However, many bonding
techniques kiiown in the art may be used effectively depending on the materials used.

Example alternative techniques are welding and soldering.

‘[001 9] The fina‘l..ass,embly- 220 is-shown in Figure 8. In this assembly,'the_ profiles. 212
and 214 of tape head 211 and stabilizer 213, respectively, are optimal for their respective
functions. In addition, because stabilizer 213 is specifically aligned at the last step of
assembly, the over-wrap angle 224 at the: point where the tape 222 moves orito tape

head 211 can be precisely controlled. This improves performance by minimizing the air

[0020]  Although specific embodiments of the invention are described herein, they are
not 1o be construed as limiting the scope of the invention. Many other embodiments of'the
invention will become apparent:to those skilled in the art in light of the teachings of'this
application: For example; although the embodiments described herein show the use of
alignment tool , many other suitable techniques will be come apparent to those skilled in
the art'in light of the teaching of this specification. Each of these.alternative embodiments:

limited: only by the claims appended hereto.
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WHAT IS CLAIMED IS:

L. Amethod for forming a tape head assembly comprising:

forming a tape head having a first profile.and having an stabilizer head interface
area;
area; and

bonding the stabilizer head interface area to the tape head interface area such that
the tape head and the stabilizer head have a.desired configuration relative to each other

and suchi that a gap is forined between the tape head and the stabilizer head.

2. A method as in claim: 1 wherein the stabilizer head interface area to the tape-

head interface area are adhesively bonded.

3. Amethod as in cldim 1 wherein the stabilizer head interface area to the tape

head interfacé area. are soldered.

4. A method as in claim 1 wherein the stabilizer head interface area to the tape

head interface area-are-welded.

5. A method as in claim 1 wherein the tape head is primarily composed of

alumina titanium carbide.

6. A miethod as in claim 1 wherein the stabilizer head is primarily composed

of alumina titanium carbide.

7. A method as in claim 1 wherein the stabilizer head interface includes an
alignment feature and the tape head alignment interface includes a complementary

alignment feature.

8. A method as in claim 7 wherein the alignment feature.is a bump and the

complementary alignment: feature is a concavity.
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9. Amethod for forming a tape head assembly comprising:

forming a ceramic tape head having a first profile and having an stabilizer head
interface area including analignment feature;

forming a ceramic stabilizer head having a second profile and having a tape head
interface area including a complementary alignment feature; and

adhesively bonding the stabilizer head interface area to the tape head interface area
such that the tape head and the stabilizer head are aligned. according to-the alignment.

feature and’the: complementary alignment feature.

10. A method as in claim 9 wherein the tape head is primarily composed of

aluimin4 titanium carbide.

11. A method as in claim 9 wherein the stabilizer head is primarily composed

2. A'tape head assembly comprising:

atape head having a first profile and having an stabilizer head interface:area;

a stabilizer head having a second profile and having a tape head interface area; and
wherein the stabilizer head interface area and the tape head interface area are

to éach othér'and such.that agap is forméd bétween the tape head and the stabilizer head.

13. A-tape head assembly claim 12 wherein the stabilizer head interface area to:
the tape head interface area is adhesively bonded.

14.  Atape head assembly as in claim 12 wherein the stabilizer head interface
area to the tape head.interface area is bonded by soldering.

15.  Atape head assembly as in claim 12 wherein the stabilizer head interface

area to the tape head interface area are bonded by welding.
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16.  Atape head assembly as in claim 12 wherein the tape head is primarily

composed of alumina titanium carbide.

17.  Atape head assembly as in claim 12 wherein the stabilizer head is

primarily composed of alumina titanium ¢arbide.

18.  Atape head assembly as in claim:12 wherein the stabilizer head interface
includes an alignment feature and the tape head alignment interface includes a

complementary al'ignmen:t feature.

19. A tape head assembly-as in claim 18 wherein the alignment feature is a

bumpand the complementary alignment feature is a.concavity.

20.  Atape head assembly comprising:

a ceramic tape: head having a first profile and having an stabilizer head interface
area including an alignment feature,

-a ceramic stabilizer head having a second profile and having a tape head interface:
area including a complementary alignment feature; and

‘wherein the stabilizer head interface area and the tape head interface area-are
adhesively bonded such that the tape head and the stabilizer head are aligned according to
the alignment feature and the complementary alignment feature.

21.  Atape head assembly in claim 20 wherein the tape head is primarily

composed of alumina titanium carbide.

22.  A'tape head assernbly as in claim 20 wherein'the stabilizer head is

primarily composéd of alumina titanium carbide.
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