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A planar bidirectional tape head With planar read and Write 
elements for reading and Writing data on a magnetic record 
ing tape includes a substrate, a tape bearing surface for 
engaging the magnetic tape, one or more Write element 
arrays formed on the substrate, and one or more read 
element arrays formed on the substrate. The one or more 
Write element arrays and the one or more read element arrays 
comprise plural thin ?lm layers oriented in generally parallel 
relationship With the tape bearing surface. 
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PLANAR BIDIRECTIONAL TAPE HEAD 
WITH PLANAR READ AND WRITE 

ELEMENTS 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 
[0002] This invention relates to tape drive data storage 
systems. More particularly, the invention is directed to thin 
?lm tape heads for reading and Writing data on magnetic 
recording tape. 
[0003] 2. Description of the Prior Art 
[0004] Thin ?lm tape heads for magnetic information 
storage systems (e.g., tape drives) have been constructed 
using the same fabrication techniques used by disk drive 
manufacturers. A characteristic of such construction is that 
the thin ?lm layers Which comprise the read and Write 
transducer elements are oriented perpendicularly to the tape 
bearing surface (TBS) of the head. Such heads may be 
referred to as “vertical” heads due to the fact that the read 
and Write gap portions are situated at the TBS, While the 
element layer structures extend vertically aWay from the 
TBS. In a vertical head With multitrack recording capability, 
plural transducer elements are commonly arranged side-by 
side to form a linear transducer array that is transverse to the 
direction of tape movement. Each transducer element in the 
array is positioned to Write or read a separate longitudinal 
track on the tape. This arrangement is shoWn in FIG. 1, 
Which depicts a vertical head “H” having an array of thin 
?lm transducer elements “E” Whose gaps “G” engage a tape 
“T” along tracks “TR” in the direction of tape movement 
“D.” FIG. 2 illustrates an exemplary internal construction of 
the vertical head “H” in Which the transducers comprise 
alternating read and Write elements “R” and “W.” As shoWn 
in FIG. 3, the vertical head “H” of FIG. 2 can be secured to 
a mounting block “MB” in association With a complimen 
tary vertical head “H'” Whose read and Write elements are in 
reverse order. The resultant head assembly Will have read/ 
Write element pairs that are aligned in the trackWise direc 
tion of the tape “T.” This arrangement provides conventional 
read-after-Write capability in Which data Written to the tape 
“T” is immediately read back and checked for errors. 
Read-after-Write capability may also be achieved With a 
single vertical head having pairs of trackWise-aligned read 
and Write elements that are constructed according to the 
Well-knoWn “piggyback” arrangement used in disk drives. 
Other conventional vertical head designs include heads in 
Which all of the transducer elements “E” are either read 
elements or Write elements. Read-after-Write capability may 
then be achieved by bonding a read-only head to a Write 
only head to provide trackWise-aligned read and Write 
element pairs. 
[0005] A disadvantage of vertical head constructions as 
described above is that the transducer element gaps at the 
TBS must be suf?ciently spaced from each other to provide 
room for the major portion of the transducer element struc 
ture that is recessed behind the TBS. For a Write element, the 
recessed structure includes the pole pieces and the coil 
Windings, Which (as can be seen in FIG. 2) are quite bulky 
as compared to the Write gap structure at the TBS. For a read 
element, the recessed structure includes the electrical leads 
and magnetic hard biasing elements (if present). These are 
also relatively bulky compared to the read gap structure at 
the TBS, although less so compared to Write elements. The 
foregoing spacing requirements render the transducer array 
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of a vertical head much Wider than it needs to be for the 
number of tracks being read or Written at any given moment. 
The problem is that the gap pitch Within the transducer array 
is much larger than the gap Width, such that for every track 
being read or Written by the array, there Will be space 
betWeen the tracks Where no transducing occurs. This 
“comb” effect can be seen in FIG. 2, Which shoWs that for 
every pair of tracks “TR” aligned With adjacent read and 
Write elements “R” and “W,” there is inter-track White space 
on the tape “T” that is not tranduced. 
[0006] The comb effect can be solved by stepping the head 
in a cross-track direction during multiple transducing passes, 
such that the inter-track White space is ultimately recorded 
With data after some number of passes have been made. Tape 
tracks can also be Written at less than the gap Width of the 
Write transducers using a process knoWn as “shingling.” 
According to this technique, the head is stepped by less than 
the Write element gap Width for each successive transducing 
pass, such that the edge of a previously Written track is 
overWritten during the next pass, much like shingles on a 
roof. 
[0007] Although the foregoing track Writing techniques 
alloW data to be densely packed on a tape, a continuing 
unresolved problem is track misregistration caused by tape 
dimensional changes betWeen Writing and reading opera 
tions. For example, a tape may be Written With data under 
one set of temperature and humidity conditions, and then 
later read folloWing exposure to different environmental 
conditions. For conventional tape material, the dimensions 
can change by as much as 0.12%. These tape dimensional 
changes Will Widen or narroW the tape track spacing geom 
etry, resulting in track misregistration With the tape head 
Whose gap spacing geometry is substantially unchanged. 
Although rotation of the tape head can be used to address the 
misregistration problem by changing the effective track 
pitch of the transducer array, this solution requires sophis 
ticated mechanics and skeW compensation circuitry. 
[0008] To illustrate the misregistration problem, assume 
the transducer array x um betWeen the outermost elements, 
and the percentage change in tape dimension is 0.12%. The 
resultant change in the spacing of the tape tracks under the 
outermost elements Will be 0.00l2x pm. On the other hand, 
if the transducer array spans 0.5x um, then a 0.12% change 
in tape dimension Will only change the tape track spacing 
under the outermost elements by 0.0006x um. The 0.5x 
transducer array span Will thus experience only half of the 
tape dimensional change that is experienced by the x trans 
ducer span, such that track misregistration is less likely. 
[0009] Accordingly, it is desired to have an improved 
design for a thin ?lm tape head for reading and Writing data 
on magnetic recording tape. What is particularly needed is a 
head design that provides the ability to reduce the gap pitch 
of read and Write elements. 

SUMMARY OF THE INVENTION 

[0010] The foregoing problems are solved and an advance 
in the art is obtained by a planar bidirectional tape head With 
planar read and Write elements for reading and Writing data 
on a magnetic recording tape. The tape head includes a 
substrate, a tape bearing surface for engaging the magnetic 
tape, one or more Write element arrays formed on the 
substrate, and one or more read element arrays formed on 
the substrate. The one or more Write element arrays and the 
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one or more read element arrays comprise plural thin ?lm 
layers oriented in generally parallel relationship With the 
tape bearing surface. 
[0011] In one exemplary embodiment disclosed herein, the 
one or more Write element arrays comprises Write elements 
having a pancake coil construction. In another exemplary 
embodiment disclosed herein, the one or more Write element 
arrays comprises Write elements having a helical coil con 
struction. In both embodiments, the transducing gaps of 
adjacent Write elements may be generally aligned in a 
direction that is transverse to a streaming direction of the 
magnetic recording tape. The Write elements may comprise 
a pair of pole tips providing a Write gap at the tape bearing 
surface and a pair of pole pieces extending from the pole tips 
to a back gap region Where the pole pieces are joined, With 
the back gap region being spaced in a trackWise direction 
from the Write gap. 
[0012] The one or more read element arrays may comprise 
read elements having thin ?lm sensor layers spaced from the 
tape bearing surface, and a ?ux guide extending from the 
sensor layers to the tape bearing surface. The read elements 
may be arranged With spaced read gaps or With near con 
tiguous read gaps in order to support bundle Writing on 
adjacent tracks of the magnetic recording medium. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] The foregoing and other features and advantages of 
the invention Will be apparent from the folloWing more 
particular description of exemplary embodiments of the 
invention, as illustrated in the accompanying Drawings, in 
Which: 
[0014] FIG. 1 is a perspective vieW shoWing a prior art 
thin ?lm vertical tape head; 
[0015] FIG. 2 is a perspective vieW shoWing an exemplary 
construction of the prior art tape head of FIG. 1; 
[0016] FIG. 3 is a side elevation vieW shoWing a pair of the 
vertical tape heads of FIG. 1 secured to a mounting block; 
[0017] FIG. 4 is a partial plan vieW shoWing a tape bearing 
surface of an exemplary tape head, With a segment of 
magnetic recording tape superimposed over the tape head; 
[0018] FIG. 4A is a partial plan vieW shoWing an altema 
tive construction of the tape head of FIG. 4; 
[0019] FIG. 4B is a partial plan vieW shoWing another 
alternative construction of the tape head of FIG. 4; 
[0020] FIG. 5 is an enlarged plan vieW shoWing a portion 
of a Write module of the tape head of FIG. 4; 
[0021] FIG. 6 is Write element cross-sectional vieW taken 
along line 6-6 in FIG. 5; 
[0022] FIG. 7 is a head cross-sectional vieW taken along 
line 7-7 in FIG. 4; 
[0023] FIG. 8 is a plan vieW shoWing an exemplary Write 
module servo reader; 
[0024] FIG. 9 is a cross-sectional vieW taken along line 
9-9 in FIG. 8; 
[0025] FIG. 10 is a side vieW taken in the direction of the 
arroWs 10-10 in FIG. 9; 
[0026] FIG. 11 is a partial plan vieW shoWing a tape 
bearing surface of another exemplary tape head, With a 
segment of magnetic recording tape superimposed over the 
tape head; 
[0027] FIG. 11A is a partial plan vieW shoWing an alter 
native construction of the tape head of FIG. 11; 
[0028] FIG. 11B is a partial plan vieW shoWing another 
alternative construction of the tape head of FIG. 11; 
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[0029] FIG. 11C is a partial plan vieW shoWing another 
alternative construction of the tape head of FIG. 11; 
[0030] FIG. 12 is an enlarged plan vieW shoWing a portion 
of a Write module of the tape head of FIG. 11; 
[0031] FIG. 13 is Write element cross-sectional vieW taken 
along line 13-13 in FIG. 12; 
[0032] FIG. 14 is a head cross-sectional vieW taken along 
line 14-14 in FIG. 11; 
[0033] FIG. 15 is a partial plan vieW shoWing a tape 
bearing surface of another exemplary tape head, With a 
segment of magnetic recording tape superimposed over the 
tape head; 
[0034] FIG. 16 is a functional block diagram shoWing a 
tape drive data storage device; and 
[0035] FIG. 17 is a perspective vieW shoWing an exem 
plary construction of the tape drive storage device of FIG. 16 
for use With cartridge-based tape media. 

DETAILED DESCRIPTION OF THE 
EXEMPLARY EMBODIMENTS 

[0036] The invention Will noW be described by Way of 
exemplary embodiments shoWn by the draWing ?gures 
(Which are not necessarily to scale), in Which like reference 
numerals indicate like elements in all of the several vieWs. 
[0037] Turning noW to FIG. 4, a tape head 2 is constructed 
according to an exemplary three-array con?guration in 
Which a Write element array 4 is disposed betWeen a pair of 
read element arrays 6 and 8. The tape head 2 has a tape 
bearing surface 10 for engaging a magnetic recording tape 
“T,” one edge of Which is shoWn in FIG. 4. As additionally 
shoWn in FIGS. 5-7, the Write element array 4 has a planar 
head construction in Which plural Write elements 12 in the 
Write element array each comprise plural thin ?lm layers “L” 
oriented in generally parallel planar relationship With the 
tape bearing surface 10. It Will be seen that the Write 
elements 12 are arranged so that the transducing gaps 14 of 
adjacent Write elements are generally aligned in a direction 
that is transverse to a streaming direction of the magnetic 
recording tape (shoWn by the arroW “D” in FIG. 4). 
[0038] As can be seen in FIGS. 8-10, the read element 
arrays 6 and 8 also have a planar head construction in Which 
plural read elements 16 in the Write element array each 
comprise plural thin ?lm layers “L” oriented in generally 
parallel planar relationship With the tape bearing surface 10. 
It Will be seen that the read elements 16 are arranged so that 
the read gaps 18 of adjacent read elements are generally 
aligned in a direction that is transverse to a streaming 
direction of the magnetic recording tape. 
[0039] In the exemplary embodiment represented by 
FIGS. 4-7, the Write elements 12 comprise a pancake coil 
construction. According to this construction, the Write coil 
20 is constructed With plural coil Windings in a single one of 
the thin ?lm layers “L,” as can be seen in FIG. 6. A pair of 
contact pads 22 and 24 are provided for connecting the Write 
coil 20 to an information-modulated current source (not 
shoWn). The Write elements 12 further comprise a pair of 
pole tips 26 and 28 that provide the Write gap 14 at the tape 
bearing surface 10. A pair of pole pieces 30 and 32 respec 
tively extend from the pole tips 26 and 28 to a back gap 
region 34 Where the pole pieces are joined. The pole tips 
26/28 and the pole pieces 30 and 32 can be formed from any 
suitable magnetically permeable material of the type con 
ventionally used to fabricate inductive Write heads for 
information storage. As can be seen in FIG. 6, the pole 
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pieces 30 and 32 initially extend from the pole tips 26 and 
28 in a direction that is generally perpendicular to the tape 
bearing surface 10. Each pole piece 30 and 32 then makes 
an approximate 90° bend at a separate one of the layers “L” 
of the Write module 4, and thereafter extends generally 
parallel to the tape bearing surface 10 to the back gap region 
34. The back gap region 34 is thereby spaced in a trackWise 
direction from the Write gap 14. 

[0040] It Will be seen in FIGS. 5 and 6 that the Write coil 
20 Wraps around the back gap region 34 With the coil 
Windings on one side of the back gap region being disposed 
betWeen the pole pieces 30 and 33. When the Write coil 20 
is energized, it Will induce magnetic ?ux in the pole pieces 
30 and 32 so as to produce a magnetic ?eld at the pole tips 
26 and 28 that propagates across the Write gap 14. It Will be 
appreciated that the strength of the magnetic ?eld at the 
Write gap 14 depends in part on the number of Windings of 
the Write coil 20. Although not shoWn, one Way to increase 
the number of coil Windings Without increasing the overall 
siZe of the Write elements (When vieWed in the plan vieW 
orientation of FIG. 5) Would be to form the additional 
Windings on one or more separate layers “L” of the Write 
module 4. 

[0041] As shoWn in FIG. 4A, the Write elements 12 may 
be arranged in one or more arrays. As further shoWn in FIG. 
4B, the Write elements 12 may be arranged in tWo arrays so 
that adjacent Write elements have adjacent pole tips 26/28 
but oppositely extending pole pieces 30/32 and back gaps 
34. In both of FIGS. 4A and 4B, more tracks can be formed 
than With Write module 4, With reduced track pitch. For 
example, depending on the siZe of the Write coil 20, the Write 
elements 12 may be arranged With spaced Write gaps that are 
spaced by a desired separation distance (preferably not more 
than approximately one gap Width), or With near contiguous 
Write gaps having a nominal spacing that is substantially less 
than one gap Width in order to bundle Write on contiguous 
tracks of the magnetic recording medium. In the ?rst 
instance, the gap pitch (i.e., the distance betWeen the cen 
terlines of adjacent Write gaps) Will be approximately 2 gap 
Widths. In the second instance, the gap pitch Will approxi 
mate the gap Width. By Way of example, a gap separation 
corresponding to the Width of the Write element erase band 
could be used. The gap pitch in that case Will be the sum of 
the gap Width and the erase band Width. Typically, the erase 
band Width is approximately 3-5 times the gap siZe (i.e., the 
separation betWeen the pole pieces 30/32 in the direction of 
tape movement). Assuming a typical gap siZe of approxi 
mately 5 microns, the gap spacing (if equal to the erase band 
Width), Would be approximately 15-25 microns. Note that 
the siZe of the Write coil 20 Will depend in large part on the 
number of coil Windings formed in any given layer “L” of 
the Write module 4, Which can be controlled by using plural 
layers as discussed above. 

[0042] As shoWn in FIG. 4, the tape head 2 includes servo 
read elements for reading conventional timing-based servo 
tracks “ST” on the tape “T.” The servo read elements may 
be provided by additional read elements 16 in the read 
element arrays 6 and 8, or they may be provided by servo 
read elements 36 formed as part of the Write element array 
4. As shoWn in FIGS. 8-10, the various read elements 16 and 
36 may each comprise a sensor structure 38 formed in plural 
thin ?lm layers “L” of the Write module 4 that are oriented 
in parallel planar relationship With the Write module tape 
bearing surface 10. As persons skilled in the art Will appre 
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ciate, the sensor structure layers may include a magnetic 
pinned layer 40, a spacer layer 42 and a magnetic free layer 
44. A pair of electrode/hard biasing structures 46 may be 
provided on each side of the sensor structure to provide a 
CIP (Current-In-Plane) sensor. Although not shoWn, a CPP 
(Current-Perpendicular to-Plane) sensor could also be used. 
A conventional ?ux guide 47 is used to carry magnetic ?ux 
from the read gaps 18 at the tape bearing surface 10 to the 
free layer 44. In order to reduce read gap spacing in the read 
element arrays 6 and 8, the sensor structures 38 of adjacent 
read elements may be arranged to extend in opposite direc 
tions from the read gaps 18, as shoWn in FIG. 4B. 

[0043] FIG. 7 shoWs the tape head 2 When vieWed from 
the edge of the tape “T” of FIG. 4. As can be seen, electrical 
connections are respectively made to the Write elements 14 
and to the read elements 18 from electrical contact pads 48 
formed on the surface of the tape head 2 Which is opposite 
from the tape bearing surface 10. Electrical cables (not 
shoWn) may be attached to the contact pads 48 using 
conventional techniques. Although not shoWn, it Would be 
possible to fabricate driver components, such as FETs (Field 
Effect Transistors), above the contact pads 48 of the Write 
and read element arrays 4, 6 and 8. Alternatively, the drivers 
may be fabricated on separate chips, Which are then mounted 
close to the tape head 2. As further shoWn in FIG. 7, the tape 
bearing surface 10 of the tape head 2 may be lapped to de?ne 
a preferred tape Wrap angle as the tape “T” streams over the 
head. 

[0044] Turning noW to FIGS. 11-14, an alternative Write 
element array 4' is shoWn for use in the tape head 2 in Which 
the Write elements 12' comprise a helical coil construction. 
According to this construction, the Write coil 20' is con 
structed With plural coil Windings in plural ?lm layers “L,” 
as can be seen in FIG. 13. In particular, a ?rst set of coil 
Winding elements 20A' is formed in a ?rst one of the layers 
“L,” a second set of coil Winding elements 20B‘ is formed in 
a second one of the layers “L,” and third and fourth sets of 
coil Winding elements 20C‘ and 20D‘ (see FIG. 12) are 
formed in the intermediate layers that lie betWeen the coil 
Winding elements 20A' and 20B‘. A pair of contact pads 22' 
and 24' are provided for connecting the Write coil 20' to an 
information-modulated current source (not shoWn). The 
Write elements 12' further comprise a pair of pole tips 26' and 
28' that provide the Write gap 14' at the tape bearing surface 
10'. A pair of pole pieces 30' and 32' respectively extend 
from the pole tips 26' and 28' to a back gap region 34' Where 
the pole pieces are joined. The pole tips 26'/28' and the pole 
pieces 30' and 32' can be formed from any suitable mag 
netically permeable material of the type conventionally used 
to fabricate inductive Write heads for information storage. As 
can be seen in FIG. 13, the pole pieces 30' and 32' initially 
extend from the pole tips 26' and 28' in a direction that is 
generally perpendicular to the tape bearing surface 10'. Each 
pole piece 30' and 32' then makes an approximate 90° bend 
at a separate one of the layers “L” of the Write module 4', and 
thereafter extends generally parallel to the tape bearing 
surface 10' to the back gap region 34'. The back gap region 
34' is thereby spaced in a trackWise direction from the Write 
gap 14'. 

[0045] It Will be seen in FIG. 13 that the Write coil 20' 
Wraps around the pole piece 32'. When the Write coil 20' is 
energiZed, it Will induce magnetic ?ux in the pole pieces 30' 
and 32' so as to produce a magnetic ?eld at the pole tips 26' 
and 28' that propagates across the Write gap 14'. It Will be 
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appreciated that the strength of the magnetic ?eld at the 
Write gap 14' depends in part on the number of Windings of 
the Write coil 20'. The number of Winding of the Write coil 
20' can be increased by increasing the length of the pole 
pieces 30' and 32'. 

[0046] Note that the helical con?guration of the Write coil 
20' alloWs the Write elements 12' to have a relatively narroW 
pro?le (as compared to the pancake coil con?guration 
described above) that facilitates reduced track pitch. As 
shoWn in FIG. 11A, the Write elements 12' may be arranged 
in one or more arrays. As further shoWn in FIG. 11B, the 
Write elements 12' may be arranged in tWo arrays so that 
adjacent Write elements have adjacent pole tips 26'/28' but 
oppositely extending pole pieces 30'/32' and back gaps 34'. 
As additionally shoWn in FIG. 11C, processing expediency 
may dictate that the transducing gaps 14' of adjacent Write 
elements 12' be slightly staggered. However, the Write gaps 
14' nonetheless remain symmetrically aligned about each 
side of a common axis that is transverse to the direction of 
tape movement. In each of FIGS. 11A, 11B and 11C, more 
tracks can be Written in a single pass of the Write module 4', 
With reduced track pitch. Depending on the siZe of the Write 
coil 20', the Write elements 12' may be arranged With spaced 
Write gaps that are spaced by a desired separation distance 
(preferably not more than approximately one gap Width), or 
With near contiguous Write gaps having a nominal spacing 
that is substantially less than one gap Width in order to 
bundle Write on contiguous tracks of the magnetic recording 
medium. For example, as described above in connection 
With the Write elements 12 of FIGS. 4A and 4B, a gap 
spacing corresponding to the erase band Width of the Write 
elements 12' may be used. The gap pitch Will then be the sum 
of the gap Width and the erase band Width. Assuming a 
typical gap siZe of approximately 5 microns, the gap spacing 
(if equal to the erase band Width), Would be approximately 
15-25 microns (assuming a typical erase band Width of 
approximately 3-5 times the gap siZe). 
[0047] Turning noW to FIG. 15, another three-array con 
?guration of the tape head 2 is shoWn that is similar to the 
head con?guration of FIG. 4, except that there are tWo of the 
Write element arrays 4 disposed on either side of the read 
element array 6. The Write element arrays 4 are formed using 
the Write elements 12 of FIGS. 4-10, and the read element 
array 6 is formed using the read elements 16 of FIGS. 4-10. 
The remaining reference numerals of FIG. 15 correspond to 
the like-identi?ed elements of FIGS. 4-10, and Will not be 
re-described here. In an alternative construction (not 
shoWn), the Write elements 12' of FIGS. 11-14 could be used 
to provide the Write element arrays 4. 

[0048] Turning to FIG. 16, the inventive concepts herein 
described may be embodied in a tape drive data storage 
device (tape drive) 100 for storing and retrieving data by a 
host data processing device 102, Which could be a general 
purpose computer of other processing apparatus adapted for 
data exchange With the tape drive 100. The tape drive 100 
includes plural components providing a control and data 
transfer system for reading and Writing host data on a 
magnetic tape medium. By Way of example only, those 
components may conventionally include a channel adapter 
104, a microprocessor controller 106, a data buffer 108, a 
read/Write data How circuit 110, a motion control system 
112, and a tape interface system 114 that includes a motor 
driver circuit 116 and a read/Write head unit 118. 
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[0049] The microprocessor controller 106 provides over 
head control functionality for the operations of the tape drive 
100. As is conventional, the functions performed by the 
microprocessor controller 106 are programmable via micro 
code routines (not shoWn) according to desired tape drive 
operational characteristics. During data Write operations 
(With all data?oW being reversed for data read operations), 
the microprocessor controller 106 activates the channel 
adapter 104 to perform the required host interface protocol 
for receiving an information data block. The channel adapter 
104 communicates the data block to the data buffer 108 that 
stores the data for subsequent read/Write processing. The 
data buffer 108 in turn communicates the data block received 
from the channel adapter 104 to the read/Write data?oW 
circuitry 110, Which formats the device data into physically 
formatted data that may be recorded on a magnetic tape 
medium. The read/Write data?oW circuitry 110 is respon 
sible for executing read/Write data transfer operations under 
the control of the microprocessor controller 106. Formatted 
physical data from the read/Write data How circuitry 110 is 
communicated to the tape interface system 114. The latter 
includes one or more read/Write heads in the read/Write head 
unit 118, and drive motor components (not shoWn) for 
performing forWard and reverse movement of a tape 
medium 120 mounted on a supply reel 122 and a take-up reel 
124. The drive components of the tape interface system 114 
are controlled by the motion control system 112 and the 
motor driver circuit 116 to execute such tape movements as 
forWard and reverse recording and playback, reWind and 
other tape motion functions. In addition, in multi-track tape 
drive systems, the motion control system 112 transversely 
positions the read/Write heads relative to the direction of 
longitudinal tape movement in order to record data in a 
plurality of tracks. 
[0050] In most cases, as shoWn in FIG. 17, the tape 
medium 120 Will be mounted in a cartridge 126 that is 
inserted in the tape drive 100 via a slot 128. The tape 
cartridge 126 comprises a housing 130 containing the mag 
netic tape 120. The supply reel 122 is shoWn to be mounted 
in the housing 130. 
[0051] Accordingly, a planar bidirectional tape head With 
planar read and Write elements for use in a magnetic tape 
recording system has been disclosed. While various embodi 
ments of the invention have been shoWn and described, it 
should be apparent that many variations and alternative 
embodiments could be implemented in accordance With the 
teachings herein. It is understood, therefore, that the inven 
tion is not to be in any Way limited except in accordance With 
the spirit of the appended claims and their equivalents. 

What is claimed is: 
1. In a tape drive, a tape head for reading and Writing data 

on a magnetic recording tape, comprising: 
a substrate; 
a tape bearing surface for engaging said magnetic tape; 
one or more Write element arrays formed on said sub 

strate; 
one or more read element arrays formed on said substrate; 

and 
said Write element array and said one or more read 

element arrays comprising plural thin ?lm layers ori 
ented in a generally parallel planar relationship With 
said tape bearing surface. 

2. A tape drive in accordance With claim 1 Wherein said 
one or more Write element arrays are interposed betWeen 
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tWo read element arrays in a trackWise direction relative to 
said magnetic recording tape. 

3. A tape drive in accordance With claim 1 Wherein said 
one or more read element arrays are interposed betWeen tWo 
Write element arrays in a trackWise direction relative to said 
magnetic recording tape. 

4. A tape drive in accordance With claim 1 Wherein said 
one or more Write element arrays comprise Write elements 
having a pancake coil construction. 

5. A tape drive in accordance With claim 1 Wherein said 
one or more Write element arrays comprise Write elements 
having a helical construction. 

6. A tape drive in accordance With claim 1 Wherein said 
one or more Write element arrays comprise Write elements 
having a pair of pole tips providing a Write gap at said tape 
bearing surface and a pair of pole pieces extending from said 
pole tips to a back gap region Where said pole pieces are 
joined, said back gap region being spaced in a trackWise 
direction from said Write gap and Wherein said Write ele 
ments are arranged so that adjacent Write elements have 
adjacent pole tips but oppositely extending pole pieces and 
back gaps. 

7. A tape drive in accordance With claim 1 Wherein said 
one or more Write element arrays comprise adjacent Write 
elements arranged for contiguous track bundle Writing. 

8. A tape drive in accordance With claim 7 Wherein said 
one or more Write element arrays comprise adjacent Write 
elements arranged With near contiguous Write gaps in order 
to bundle Write on contiguous tracks of said magnetic 
recording medium. 

9. A tape drive in accordance With claim 1 Wherein said 
one or more read element arrays comprise read elements 
having a thin ?lm sensor structure spaced from said tape 
bearing surface and a ?ux guide extending from said sensor 
structure to a read gap at said tape bearing surface. 

10. A tape drive in accordance With claim 1 Wherein said 
one or more read element arrays are arranged so that the 
transducing gaps of adjacent read elements are aligned in a 
direction that is generally transverse to a streaming direction 
of said magnetic recording tape. 

11. A tape head for reading and Writing data on a magnetic 
recording tape, comprising: 

a substrate; 
a tape bearing surface for engaging said magnetic tape; 
one or more Write element arrays formed on said sub 

strate; 
one or more read element arrays formed on said substrate; 
said one or more Write element arrays and said one or 

more read element arrays comprising plural thin ?lm 
layers oriented in a parallel planar relationship With 
said tape bearing surface; and 

said one or more Write element arrays comprising Write 
elements having a pancake coil construction With a pair 
of pole tips providing a Write gap at said tape bearing 
surface and a pair of pole pieces extending from said 
pole tips to a back gap region Where said pole pieces are 
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joined, said back gap region being spaced in a track 
Wise direction from said Write gap. 

12. A tape head in accordance With claim 11 Wherein 
adjacent Write elements are arranged With near contiguous 
Write gaps. 

13. A tape head in accordance With claim 11 Wherein said 
one or more Write element arrays are interposed betWeen 
tWo of said read element arrays in a trackWise direction 
relative to said magnetic recording tape. 

14. A tape head in accordance With claim 11 Wherein said 
one or more read element arrays comprise read elements 
having a thin ?lm sensor structure spaced from said tape 
bearing surface and a ?ux guide extending from said sensor 
structure to a read gap at said tape bearing surface. 

15. A tape head in accordance With claim 11 Wherein said 
one or more read element arrays are arranged so that the 
transducing gaps of adjacent read elements are aligned in a 
direction that is generally transverse to a streaming direction 
of said magnetic recording tape. 

16. A tape head for reading and Writing data on a magnetic 
recording tape, comprising: 

a substrate; 
a tape bearing surface for engaging said magnetic tape; 
one or more Write element arrays formed on said sub 

strate; 
one or more read element arrays formed on said substrate; 
said one or more Write element arrays and said one or 

more read element arrays comprising plural thin ?lm 
layers oriented in a parallel planar relationship With 
said tape bearing surface; and 

said one or more Write element arrays comprising Write 
elements having a helical coil construction With a pair 
of pole tips providing a Write gap at said tape bearing 
surface and a pair of pole pieces extending from said 
pole tips to a back gap region Where said pole pieces are 
joined, said back gap region being spaced in a track 
Wise direction from said Write gap. 

17. A tape head in accordance With claim 16 Wherein 
adjacent Write elements are arranged With near contiguous 
Write gaps. 

18. A tape head in accordance With claim 16 Wherein said 
one or more Write element arrays are interposed betWeen 
tWo of said read element arrays in a trackWise direction 
relative to said magnetic recording tape. 

19. A tape head in accordance With claim 16 Wherein said 
one or more read element arrays comprise read elements 
having a thin ?lm sensor structure spaced from said tape 
bearing surface and a ?ux guide extending from said sensor 
structure to a read gap at said tape bearing surface. 

20. A tape head in accordance With claim 19 Wherein said 
one or more read element arrays are arranged so that the 
transducing gaps of adjacent read elements are aligned in a 
direction that is generally transverse to a streaming direction 
of said magnetic recording tape. 

* * * * * 


