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&F THE HEAD FI ELD OF THE | NVENTI ON The present invents

to a nethod for manufacturing a thin-filmmagnetic head and atﬁﬁfﬁ?tﬁhﬁi
manuf acturing systemof the thin-filmmagnetic head. DESCRI PTI ON OF THE
RELATED ART In fabricating a thinkfilmmagnetic head, a wafer with a

aphurality of MEHeR PR MAARACTSE FRTERAN A R ned

a plurality of magnetic y couple i gned

t her ei n, ﬁﬂg. Iﬁ@ﬁﬂ} ' qﬁﬁ§§ﬁ9 or various works. In such working
processes 0 qg%ﬁ? ar,%ﬁsﬁﬁw(%i necesséiy to refer data inherent to the
bar . For exanple, control of a properties-determ ning height of a
magnet oresi stive effect (MR) head el enent (hereinafter called

FIELD OF THE INVENTION
The present invention relates to a method for
manufacturing a thin-film magnetic head and a manufacturing

system of the thin-film magnetic head.

DESCRIPTION OF THE RELATED ART

In fabricating a thin-film magnetic head, a wafer with a
large number of thin-film mggnetic head elements is cut into
rows so that a plurality of magnetic head sliders are
sequentially coupled or aligned therein, and then each bar is
processed for various wbrks. In. such working processes of each
bar, it may be necessary to refer data inherent to the bar.

For example, control of a properties-determining height of
a magnetoresistive effect (MR) head element (hereinafter called
as MR height), which control is necessary for fabricating a
thin-film magnetic head with the MR head element, is carried
out by lapping an air bearing surface (ABS) of each bar.
During the lapping of the ABS, the MR height is monitored by an
electrical signal from a lapping control sensor called as a RLG
(Resistance Lapping Guide) or ELG (Electric Lapping Guide)
sensor to correct the bending of the bar and to control the

stop position of iapping, so as to obtain optimum properties of



as MR height), which control is necessary for fabricating a thin-film
magnetic head with the MR head elenent, is carried out by lapping an air
bearing surface (ABS) of each bar. During the |apping of the ABS, the MR
hei ght is nonitored by an electrical signal froma |apping control sensor
called as a RLG (Resistance Lapping Gugzde) or ELG (El ectric Lapping Guide)
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of | appi ng, so as aln optimumproperties o
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of each wafer are describqﬂ on an independent recording paper, and this

paper is P§ﬁ%?§??§§qq%§% e next process together with the wafer

(workpi ece), a?Iowever, according to the conventional bar working

process, datalinherent to bars of each wafer are described on
an independent recording paper, and this paper is transferred
to the next process together with the wafer (workpiece), as
described in, for example, Japanese unexamined patent
publication No. 9(1997)-73615.

Thus, the workpieces have to be transferred from one
working process to next working process in a unit of wafer
causing dwell time between the processes to increase.
Furthermore, since each bar is visually identified and also
identification signals or identifiers are manually input into a
working machine, identification of the bar may take much time
and incorrect bar working processes may be executed due to

using of another bar data.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to
provide a method for manufacturing a thin-film magnetic head
and a manufacturing system of the thin-film magnetic head,
whereby dwell time between working processes can be reduced.

It is another object of the present invention to provide a



described in, for exanple, Japanese unexam ned patent publication No.
9(1997) - 73615. Thus, the workpieces have to be transferred from one
aor ki ng process to next working process in a unit of wafer causing dwell
time between the processes to increase. Furthernore, since each bar is
visually identified and also identifi@ation signals or identifiers are
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According to the present invention, a method for
manufacturing a thin-film magnetic head includes a step of
cutting a wafer into bars, each bar having a plurality of thin-
film magnetic head sliders which are sequentially coupled with
each other, a step of identifying the bar to be worked to
generate an identification signal which indicates identity of
the bar, a step of obtaining data of the bar in a unit of bar
depending upon the identification signal, and a step of
processing at least one working of the bar on the basis of the
obtained data of the bar.

Since the data of bars are extracted in a unit of bar,
movement of bars from one process to another process can be
performed by the unit of bar. As a result, each process can be
smoothly carried out causing dwell time between the processes
to reduce. Furthermore, workings of the bars obtained from one
wafer can be simultaneously performed in parallel.

It is preferred that the data obtaining step includes a
step of extracting the data from a table which stores
retrievable relationships of identification signals and data of
bars in a unit of bar.

It is also preferred that the bar identifying step



3 nmethod for manufacturing a thin-filmmagnetic head and a manufacturing
systemof the thin-filmmagnetic head, whereby the bar identification is
certainly and easily carried out to inprove the yield ratio.

According to the present invention, a method for manufacturing a thin-film
magneti c head includes a step of cuttifg a wafer into bars, each bar
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obt ai ned Eﬁgﬂkggﬁcation of bars to be worked will become sure and easy,
whereby the problem according to the conventional art that
incorrect bar working processes are executed due to using of
another bar data can be solved.

The bar identifying step may include a step of identifying
the bar by using a table which stores relationships of
identifiers of bars and identifiers of jigs to which the
respéctive bars are attached. By using such a reference table,
identification of bars in each working process can be certainly
and rapidly performed.

The jig identifying step may include a step of identifying
the jig by using a bar code provided on the jig. If the bar
code is used as the identification sign, reading of the sign
can be further surely performed than in a case where other
identification sign is used.

It is preferred that the processing step includes a height
control step of controlling properties of the thin-film
magnetic head by lapping an ABS of a slider of the thin-film
magnetic head, and that the obtained data include data used in

the height control step.



waf er can be sinultaneously performed in parallel. It is preferred
that the data obtaining step includes a step of extracting the data froma
table which stores retrievable relationships of identification signals and
data of bars in a unit of bar. It is also preferred that the bar
identifying step ' 4 includes a step of
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on the basis of the measured resistance values, and a step of
comparing the calculated height with a target height. The
obtained data include data used in the calculating step.

It is also preferred that the thin-film magnetic head has
a taper portion, that the processing step 1néludes a téper
working step of lapping the taper portion, and that the
obtained data include data of a chamfer length used in the
taper working step.

According to the present invention, a system for
manufacturing a thin-film magnetic head includes a unit for
cutting a wafer into bars, each bar having a plurality of thin-
film magnetic head sliders which are sequentially coupled with
each other, a unit for identifying the bar to be worked to
generate an identification signal which indicates identity of
the bar, a unit for obtaining data of the bar in a unit of bar
depending upon the identification signal, and a unit for

- processing at least one working of the bar on the basis of the
obtained data of the bar.

Since the data of bars are extracted in a unit of bar,
movement of bars from one process to another process can be

performed by the unit of bar. As a result, each process can be



the bar by using a table which stores relationships of identifiers of bars
and identifiers of jigs to which the respective bars are attached. By
using such a reference table, identification of bars in each working
process can be certainly and rapidly perforned. The jig identifying
step may include a step of identifying®6the jig by using a bar code
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unit for extracting the data from a table which stores
retrievable relationships of identification signals and data of
bars in a unit of bar.

It is also preferred that the bar identifying unit
includes a unit for identifying a jig to which the bariis
attached. Although it is considerably difficult to identify a
bar from bars themselves because of its small identification
sign, it is comparatively easy to identify the jig itself to
which the bar is attached. Thus, identification of bars to be
worked will become sure and easy, whereby the problem according
to the conventional art that incorrect bar working processes
are executed due to using of another bar data can be solved.

The bar identifying unit may include a unit for
identifying the bar by using a table which stores relationships
of identiflers of bars and identifiers of jigs to which the
respective bars are attached. By using such a reference table,
1dentification.of bars in each working process can be certainly
and rapidly’performed.

The jig identifying unit may include a unit for
identifying the jig by using a bar code provided on the jig.

If the bar code is used as the identification sign, reading of



measuring resistance val ues which vary by the |apping, a step of

cal cul ating a properties-determ ning height of the magnetic head fromthe
-ABS, for exanple MR height or throat height etc. on the basis of the
nmeasured resi stance val ues, and a step of conparlng t he cal cul ated hei ght
with a target height. The obt ai ned dafa include data used in the
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the height control unit.

In this case, the height control unit includes a unit for
measuring resistance values which vary by the 1apping,-a unit
for calculating a properties-determining height of the magnetic
head from the ABS on the basis of the measured resistance
values, and a unit for comparing the calculated height with a
target height. The obtained data include data used by the
calculating unit.

It is preferred that the thin-film magnetic head has a
taper portion, that the processing unit includes a taper
working unit for lapping the taper portion, and that the

’ obtaiﬁed data include data of a chamfer length used by the
taper working unit.

‘Further objects and advantages of the present invention
will be apparent from the following description of the

preferred embodiments of the invention as illustrated in the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS



obt ai ned data of the bar. Since the data of bars are extracted in a
unit of bar, novenent of bars from one process to another process can be
.performed by the unit of bar. As a result, each process can be

6 snoothly carried out causing dwell tinme between the processes to reduce.
Furthernmore, workings of the bars obtaBned fromone wafer can be
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Fig. 2 1s a block diagram illustrating electrical
constitution of the embodiment shown in Fig. 1;
Fig. 3 1is a view schematically illustrating a planar
structure of one of RLG sensors;
Fig. 4 is a flow chart schematically 111ustrat1ng.a flow
of a RLG working process;
Fig. 5 is a view illustrating arrangement and pattern of
MR head elements and RLG sensors on a bar; and
Fig. 6, which is constituted by combining Figs. 6A and 6B,

is a flow chart schematically illustrating a flow of a taper

working process.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Fig. 1 schematically illustrates a part of constitution of
a RLG working system for carrying out a MR height working
process and a taper working process according to a preferred
embodiment of the'present invention, and Fig. 2 illustrates
electrical constitution of the embodiment in Fig. 1.

In Figs. 1 and 2, reference numeral 10 denotes a bar in
which a plurality of thin-film magnetic head sliders formed by

cutting a wafer (not shown) are aligned, 11 denotes a jig or a



which the bar is attached. Thus, identification of bars to be worked wll
becone sure and easy, whereby the problemaccording to the conventional
art that incorrect bar working processes are executed due to using of

anot her bar data can be sol ved. The bar identifying unit may include
aunit for identifying the bar by usin® a table which stores rel ationships

of identi fé‘%“;%fégd’ qgéél afgl- 1 dentgfd §friffng iwa‘{) < i e f@Espective

bars are att y using such a reference t I dentification of bars
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process, 15 denotes a personal computer electrically connected
to this RLG working machine 14 and the bar code reader 12, 16
denotes a plurality of RLG sensors (lapping control sensors)
provided on the bar 10 and connected tc the computer 15, 17
denotes a RLG database having a jig number database (JIGNODB)
table 18 and a wafer database (WAFERDB) table 19, 20 denotes an
optical measuring device of RLG sensor height, and 21 denotes a
chamfer length measuring device. The computer 15, the RLG
database 17, the sensor height optical measuring device 20 and
the chamfer length measuring device 21 can transmit and receive
data through a network such as LAN 22. Although not shown in
Fig. 2, a plurality of sets each composed of the computer 15
and the RLG working machine 14 can be connected to the LAN 22.

In this embodiment, the jig 11 is formed by a white
ceramic material, and a black colored bar code which represents
a jig number for identifying this jig itself (identification
sign) 1s formed on a side surface of the jig 11 by laser
processing.

The RLG working machine 14 conducts control of stopping
position for MR height (or throat height) working of bar 10,

correction of bending of a bar, and working of a slider taper



It is preferred that the processing unit includes a height control unit
for controlling properties of the thin-film magnetic head by | apping an
-ABS of a slider of the thin-film magnetic head, and that the obtained data
i ncl ude data used by the height contral unit. In this case, the

hei ght control unit includes a unit f ort0 measuring resistance val ues which
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description preferred e S nve
in the structure of one of the RLG sensors is shown in Fig. 3 which

illustrates a plan view of MR head element portions and a RLG
sensor portion of the bar 10. In this figure, although all the
MR head element portions and the RLG sensor portion cahnot be
seen from outside due to an inductive head element multi-
layered- on this structure, a part of these layers on the bar 10
is transparently viewed.

In Fig. 3, reference numeral 10 denotes the bar, 10a
denotes an ABS of the bar 10, which is fto be lapped, 30 and 31
denote two of a plurality of MR head elements formed in one row
along this bar 10, 32 denotes one of the RLG sensors formed in
a space area between the MR head elements 30 and 31 in parallel
with these MR head elements, 30a and 3la denote MR layers of
the respective MR head elements 30 and 31, 30b and 31b, and 30c
and 31lc denote lead conductors connected to both ends of the MR
layers 30a and 31a, 32a denotes a resistor layer of the RLG
sensor 32, and 32b and 32c denote lead conductors connected to
both ends of the resistor layer 32a. The MR layers 30a and 3la
and the resistor layer 32a run in parallel with the ABS 10a.

The JIGNODB table 18 is a reference table in which



acconpanyi ng draw ngs. BRI EF DESCRI PTI ON OF THE DRAW NGS

8 Fig. 1 is a viewschematically illustrating a part of constitution
of a RLG working systemused in nmanufacturing of a thin-film magnetic head
slider wwith a MR head el enent according to a preferred enbodi nent of the
present invention; Fig. 2 is a bldck diagramillustrating electrica

consti t ut I&qa(tflotd&i%@% B e O Wb it lldentifyi'ﬂgg the wafer] ew

schematically illustrating a planar structure of one of RLG sensors;
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;
process; 5is aviewillustrating arrangenent and pattern of MR
head el engii ﬂn%f%lvﬁﬁqmqfes vt 311b<'irs dtthched ard Stobedi Ghd WAFERDB

constituted by conmbining Figs. 6A and 6B,
table 19 is a database in which a wafer number is used as a
first retrieval key and a bar number is used as a second
retrieval key. In the table 19, various working data inherent
to each bar are stored so that the data can be taken out in a
unit of bar.

The RLG sensor height optical measuring device 20
optically measures non-lapped RLG sensor height in the wafer
processing stage. The optically measured data with respect to
RLLG sensor height hereinafter referred to as MSI data is
transferred to the WAFERDB table 19 through the LAN 22 during
the wafer processing stage. The chamfer length measuring
device 21 measures a chamfer length, namely length of the taper
portion of bar 10. The measured data of the chamfer length is
transferred to the computer 15 through the LAN 22,

Fig. 4 schematically illustrates a flow of the RLG working
process.in this embodiment.

Before starting the RLG working process, data are prepared
in the RLG database 17 (step S0). That is, during the wafer
processing stage, parameters inherent to each bar, which are

| necessary for calculation of MR height and calculated from
measured resistance data from the RLG sensor 16 and MSI data

from the optical measuring device 20, working target values of



is a flow chart schematically illustrating a flow of a taper working
process. DESCRI PTI ON OF THE PREFERRED EMBODI MENTS Fig. 1
.schematically illustrates a part of constitution of a RLG working system
for carrying out a MR height working process and a taper working process
according to a preferred enbodinent ol2the present invention, and Fig. 2
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identifying the wafer, the bar number for identifying the bar
10 and the jig number of the jig 11 to which the bar 10 is
adhered are stored in the JIGNODB table 18.

The parameters inherent to each bar which are necessary
for calculation of the MR height and stored in the WAFERDB
table 19 are calculated as follows. |

As shown in Fig. 5, a marker 50, a plurality of MR head
elements 51, 52, 53,..., and RLG sensors 54, 55, 56,... are
formed on the single bar 10 in rows. The MR head elements 51,
52 and 53 and the first, second and third RLG sensors 54, 55
and 56 are alternately aligned. These RLG sensors 54, 55 and
56 have patterns different from each other. A plurality of
sets, for example, 12 sets of the first, second and third RLG
sensors 54, 55 and 56 are formed on the single bar 10. This 12
sets case corresponds to a case of 30 % shrink magnetic head.
Edges 57 opposite to the ABSs 10a of the MR head elements and
the RLG sensors are alignéd on the same line which is parallel
to the ABS 10a. Although omitted in Fig. 5, to these MR head
elements and RLG sensors are connected lead conductors as shown
in Fig. 3.

Width and height of the first RLG sensor 54 are defined as



process, 15 denotes a personal conputer electrically connected to this RLG
wor ki ng machi ne 14 and the bar code reader 12, 16 denotes a plurality of
‘RLG sensors (|l apping control sensors) provided on the bar 10 and connected
to the conputer 15, 17 denotes a RLG database having a jig nunber database
(JIGNODB) table 18 and a wafer databadé (WAFERDB) table 19, 20 denotes an
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58 positioned on the ABS side of the marker 50 and the edges 57
opposite to the ABS side of the MR head elements and RLG
sensors is measured by the optical measuring device 20: Then,
the difference between the measured MSI data and the designed
value of 13 g m for example is added to or subtracted from H,.
The designed value.of Hy is 20 pm, and the designed value of
W, is also 20 gm.

A resistance value R; of the first RLG sensor_54, a
resistance value Ry of the second RLG sensor 55, and a
- resistance value Rz of the third RLG sensor 56 are given by the

following expressions;

Rl = RL+(C+S X Wl)/Hl

b
o
]

Ry +(C+S X W)/ (H{-10)

=
o)
I

Ry +{C+S X (W;+10)}/(H;-10)

where Rj represents a resistance valué of lead conductors, S
represents a sheet resistance value defined by the material and
thickness of a resistor layer, and C fepresents other
resistance (resistance value per a unit of height) such as

crowding resistance.



correction of bending of a bar, and working of a slider taper

10 portion in control of the conputer 15. The structure of this type of
wor ki ng machine is well known from for exanple, US Patent No. 5, 620, 356.
The RLG sensors 16 are sinultaneously forned together with MR head

el enments in the mafer processi ng stagel4The planar structure of one of the

RLG sensors is Rt 1§ Wiifbe ddSTALRS & Rl R Vi of, M7 head
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al though glyjedd@x YR teash€! £ R 1 ons and the RLG sensor portion
cannot be seen f$0n1out5|de due to an inductive head elenent nulti-
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transparently vi ewed. , nuneral 10 denotes the

bar, 10a denotgg ©2f - tdex ch is to be | apped, 30 and 31
denote two of a &uralitqy bt VR 4% b(q{a]d «g)e)r,rﬁeynts formed in one row

Thus, (C+SXW;) and Ry are calculated with H; corrected by
MSI data and resistance data R, and R, actually measured by the
first and second RLG sensors 54 and 55, using the above-
described expressions. Then, the obtained values are stored in
WAFERDB table 19.

RLG working process is actually started from step S1 in
Fig. 4. First, the Jig 11 to which the bar 10 to be lapped is
adhered is placed on the RLG working machine 14 (step S1).
After the placement, the bar code 13 described on the jig 11 is
read out by the bar code reader 12 (step S2).

Thus, the computer 15 obtains a jig number from input bar
code data, and retrieves the JIGNODB table 18 of the RLG
database 17 by referring to the obtained jig number, and
extracts a wafer number and a bar number (step S3).

Then, the WAFERDB table 19 of the RLG database 17 is
retrieved by referring to these wafer number and bar number,
and parameters inherent to the baf, a target value of MR height
working, and working standards (errors) thereof are extracted
from the table 19 (step S4).

Then, the RLG working process for lapping the ABS Iis

started on the basis of the extracted data (step S85). This RLG



along this bar 10, 32 denotes one of the RLG sensors formed in a space
area between the MR head elenents 30 and 31 in parallel wth these MR head
el enents, 30a and 31la denote MR | ayers of the respective MR head el enents
30 and 31, 30b and 31b, and 30c and 3 denot e | ead conductors connected
to both ends of the MR |layers 30a and a, 32a denotes a resistor |ayer of

the RLG sendaingZpreeesS2hs aggr 8Ped dendt £s | e 6wd duCh@F Sng oraesigg, t o
both ends of the resistor |layer 32a. The MR |l ayers 30a and 31la and the

resistor |myetstimce Waluepaol tied RLGC hsdhsoBiddarepeatedye( gt QODB
table 18 is a reference table in which

11 rel ati gsdqusemiivedaf wtemaberféorexasieé f Viogsddond®f edetdctd@r mber
for identifying the bar 10 and a jig nunber of the jig 11 to which the bar

11 is attaham pglecstiyRdat Teat\FRRDRré add Bodfat&d & sd@bese, | ik ch a
waf er nunber is used as a first retrieval key and a bar nunber is used as
a second beatdimyalf kidye Bar the dabtectdd dEnOLEMP MR Ne Sl Es | engnt
respective portions of the bar, in response to the calculated
values (step S7). If the calculated MR heights Hyr have
reached to the target value, the lapping is stopped (step S8
and S9). After the RLG working process is completed, finally
measured resistance data Ry and R, are stored in the WAFERDB
table 19 (step S10).

In this embodiment, the resistance values R; and Ry of
the first and second RLG sensors 54 and 55 are detected and MR
heights are calculated from the detected resistance values.

The MR height Hyp is calculated by parameters Ry and (C+ SXW,)
inherent to the bar and by detected resistance data R; and Ry,

using the following expression;

= (C+SX W1)/(Ry-Ry) or

2=
=2
=
I

(C+S X Wl)/(RZ—RL) .

oy
=
=
1

Fig. 6 schematically illustrates a flow of a taper working
process in this embodiment which is carried out sequentially to
the RLG working process shown in Fig. 4.

After the RLG working process has been completed, a
primary taper working (rough working) of the bar is carried out

for a required time with the jig 11 attached to the RLG working



to each bar are stored so that the data can be taken out in a wunit of bar.
The RLG sensor hei ght optical nmeasuring device 20 optically neasures
non- | apped RLG sensor height in the wafer processing stage. The optically
nmeasured data with respect to RLG SED%Q hei ght hereinafter referred to as
M5l data is transferred to the WAFE table 19 through the LAN 22 during
t he waf er mpengassiiag (steges1ihe chanfer | ength nmeasuring device 21
measures a chanfer length, namely | ength of the taper portion of bar 10.

The neasured dahenQf thiee jalganfien sl aeghbhed froansher REG WorkheeC aERMi®e 15
t hrough the LAN 22. Fig. 4 schematically illustrates a flow of the

RLG wor ki mg, phacesspilaced snetrhedichanfer lengtBeheneustiagt deyiicee 2RL o
wor ki ng process, data are prepared in the RLG database 17 (step S0). That

i's, duringiehBareafiits cha@dessilefgthagfteparthebbeinarfhengelr workaal bar,
which are necessary for cal culation of MR height and cal cul ated from

neasured (esept 8129 .darhehr,orhhbalfl Codenser o6 thed jhBl 1datia rea@mciite by
optical neasuring device 20, working target val ues of
the bar code reader 12 (step S13).

Thus, the computer 15 obtains a jig number from input bar
code data, retrieves JIGNODB table 18 for the RLG database 17
by referring to the obtained jig number, and extracts é wafer
number and a bar number (step S14).

Then, the WAFERDB table 19 of the RLG database 17 is
retrieved by referring to these wafer number and bar number,
and working standard wvalues of this bar are extracted from the
table 19 (step S15).

Then, the chamfer length is measured by the chamfer length
measuring device 21, and the measured data is stored in the
WAFERDB table 19 (step S16}.

The jig 11 1is then detached from the chamfer length
measuring device 21, and is placed on the RLG working machine
14 (step S17). Thereafter, the bar code 13 of the jig 11 is
read out again by the bar code reader 12'(step 518).

Thus, the computer 15 obtains the jig number from input
bar code data, retrieves JIGNODB table 18 for the RLG database
17 by referring the obtained jig number, and extracts the wafer

number and bar pumber (step S19).



12 the MR height and working standards (errors) are stored in the WAFERDB
table 19 for each bar in a unit of wafer. Furthernore, each bar 10
separated fromthe wafer by cutting is adhered to the working jig 11, and
rel ati onshi ps of the wafer nunber for Hdentifying the wafer, the bar
nunber for identifying the bar 10 and]the jig nunber of the jig 11 to

whi ch the bar fTherns tAGh&ARERDE: tabdreedd rfdrhahd AUOBdtaasel87 is The
parameters inherent to each bar which are necessary for calculation of the
MR hei ght retd ietvededy nrdffer \MiAERDER wadftdre nifhbaire apdl dleatted: asmfbdd Ovvnd
As shown in Fig. 5, a marker 50, a plurality of MR head elenents 51, 52,
53,..., antheRmBasensal sidih B5,thHs6,chamfere ldmptiedfonthchaay rgle gy 10 in
rows. The MR head el enents 51, 52 and 53 and the first, second and third

RLG sensok$andardd valrudss @ farthenlbaar mateclextaladcgedd £ roiesnRlitaensy s 54,
55 and 56 have patterns different fromeach other. A plurality of sets,
for exanpl{gtep2s@et)s of the first, second and third RLG

From thus obtained measured data of the chamfer length,
the standard values and the time period of the primary taper
working (rough working), a required time period for a secondary
taper working (accurate working) by which the chamfer iength
becomes a target value is calculated (step S21).

The secondary working is then carried out on the basis of
this calculated time period (step szz). After the completion
of the secondary working, the jig 11 is detached from the RLG
working machine 14 (step S23).

As explained above, since WAFERDB table 19 stores
retrievable data in a unit of bar, the workpieces in one
process can be moved to next process by the unit of bar. As a
result, each process can be smoothly carried out causing dwell
time between the processes to reduce.

Furthermore, since identification of the bar 10 to be
worked is carried out by 1dentifying the jig 11 to which the
bar 10 is attached, the identification of the bar 10 to be
worked is certain and easy, whereby the problem according to
the conventional art that incorrect bar working processes are

executed due to using of another bar data can be solved. In



sensors 54, 55 and 56 are fornmed on the single bar 10. This 12 sets case

corresponds to a case of 30 %shrink magnetic head. Edges 57 opposite to

the ABSs 10a of the MR head el enments and the RLG sensors are aligned on

the same line which is parallel to the ABS 10a. Although omtted in Fig.

5, to these MR head elenents and RLG &nhsors are connected | ead conductors

as shown 2fAifign.3since thyegidentd ficegionoptt kher bagt 1QL dsssagariesy carte

defined as 13 Werr] and Herr]

([er r1n, P¥i YEALEnd IGNODE teblend8sdaombirbGredasdensbipgr e fdéhienwa fas
Werr] and Herr]-10, width and height of the third RLG sensor 56 are

defi ned aguV%EFP] 1he hag Auaber. ggd” the jignnymber esecsitosed,a tdief barence

bet ween a _designed pattern size on_a nmask used for neking these pattern

and an aéFGEFlﬁéFﬁéﬁﬁnsﬁﬂeeéthW@rBéﬂg QW@PQE@eCENBbg bérgganlWhand?get 58
ositioned on the ABS side of the marker 50 and t he edges opposite to

?he ABS sFaRi GiytﬁérﬁﬁeﬁeQHteleﬁgﬁf§f8ﬁ8'RﬂeIking man-hour for retrieval

or else is greatly decreased.

Furthermore, since the jig is identified by using a bar
code, reading can be certainly carried out than in a case where
othér identification signs are used.

Alternatively, if a plurality of sets of a computer and a
RLG working machine are in parallel connected to the RLG
database through a network of such as LAN, a working process
such as a RLG working can be simultaneously carried out with
respect to bars of one wafer.

Although in the above-mentioned embodiment, data is used
in a unit of bar in the RLG working process and the taper
working process, it is apparent that the same advantages will
be obtained in other working processes and other processes
other than the working processes such as a visual test process
for a slider.

Many widely different embodiments of the present invention
may be constructed without departing from the spirit and scope
of the present invention. It sﬁould be understood that the
present invention is not limited to the specific embodiments

described in the specification, except as defined in the



sensors is measured by the optical neasuring device 20. Then, the

di fference between the neasured MSI data and the designed value of 13
[err] mfor exanple is added to or subtracted fromHerr]. The designed
value of Herr] is 20 [err] m and thigdesigned value of Werr] is also 20
[err] m A resistance value Rerif] of the first RLG sensor 54, a

resi st ancappaehdedRpdaimsof the second RLG sensor 55, and a resistance
value Rlerr] of the third RLG sensor 56 are given by the follow ng

expr essi ons; Rlerr] = RL+(C+SXWerr])/Herr] Rerr] =
RL+(C+SXWerr])/ (Herr]-10) Rerr] =

RL+{ C+SX(Werr]+10)}/(H err]-10) where RL represents a resistance val ue of
| ead conductors, S represents a sheet resistance val ue defined by the
material and thickness of a resistor |layer, and C represents ot her

resi stance (resistance value per a unit of height) such as crowding
resi st ance.



e oM. * 455587 e o e o

‘(Herr]-10yX(R err - Rperr])/ 10 Rlerr] = Rerr]+(Herr]-10) X
(Rlerr]-Rerr])/10 Thus, (C+SX %&err]) and R[err] are cal cul ated
with Herr] corrected by MSI data and? esi st ance data Rlerr] and R err]

actual | y wipasureedryimMee 1d4 rst and second RLG sensors 54 and 55, using the
above- described expressions. Then, the obtained values are stored in
WAFERDB t abl e 19. RLG wor ki ng process is actually started from step
S1in Fig. 4. First, the jig 11 to which the bar 10 to be | apped is

adhered i1s pl acefétiod NeoRIamprdd 610 1R M ngh 1 £ SinP PeaFle t 1 AfH&Hq t he
pl acenent, the bar code 13 described on the jig 11 is read out by the bar

code read@mpka iFigeB s of: Thus, the conputer 15 obtains a jig nunber
frominput bar code data, and retrieves the JI GNODB table 18 of the RLG

dat abase 17 byyiefielg idGrdfer htdttaimned dddh BEPHavaE a Hii@el s gef er
nunber and a bar nunber (step S3). Then, the WAFERDB table 19 of the
RLG dat ah39-1¢4 1inS magnetic head sliders which are sequentially coupled
with each other;
identifying the bar to be worked to generate an
identification signal which indicates identity of said.har;
obtaining data of said bar in a unit of bar depending upon
sald identification signal; and

processing at least one working of said bar on the basis

of said obtained data of said bar.

2. The method as claimed in claim 1, wherein said data
obtaining step includes a step of extracting said data from a
table which stores retrievable relationships of identification

signals and data of bars in a unit of bar.

3. The method as claimed in claim 1, wherein said bar
identifying step includes a step of identifying a jig to which

said bar is attached.

4, The method as claimed in claim 3, wherein said bar

identifying step includes a step of identifying said bar by



retri eved erri to these wafer nunber and bar nunber, and
par anet er mmguuu bar, a target value of MR height working, and
morklng s thereof are extracted fromthe table 19 (step
Then, the RLG wor ki ng’ procegg for lapping the ABS is started on
the basi s of the extracted data (step ). This RLG
15 wor ki ngsingc @s £ aibel.ec aviriiodd sthgtress rfedlatdwnshipsi of lidemitid,iemse sifs thanee
val ues of the RLG sensors are repeatedly (at a predetermned interval, for
exanpl e, 3fdsddendd)f idetseatfed izsd todVRhiehgithe Médpaictiivet blainse aatee
calculated (step S6). Then, bending of the bar is corrected to uniform MR
hei ght s | atttlhehedespecti ve portions of the bar, in response to the
calculated values (step S7). If the calculated MR heights H err] have
reached to the target value, the lapping is stopped (step S8 and S9).
After the RLG working process is conpleted, finally measured resistance
dat a R] er 5], andhe arethoak asstedradtedn inhe 1\ WARERDBwherein said jig
identifying step includes a step of identifying the jig by

using a bar code provided on the jig.

6. The method as claimed in claim 1, wherein said prbcessing
step includes a height control step of controlling properties
of the thin-film magnetic head by lapping an air bearing
surface of a slider of the thin-film magnetic head, and wherein
saild obtained data include data used. in the height control

step.

7. The method as claimed in claim 6, wherein said height
control step includes the steps of measuring resistance values
which vary by said lapping, calculating a properties-
determining height of said magnetic head from the air bearing
surface on the basis of the measured resistance values, and
comparing the calculated height with a target height, and
wherein said obtained data include data used in said

calculating step.

8. The method as claimed in claim 1, wherein said thin-film



table 19 (step S10). In this enbodi ment, the resistance val ues
Rl err] ﬁ"ﬁ“ﬂ” H”]m mne first and second RLG sensors 54 and 55 are
detecte are calculated fromthe detected resistance
val ues. The MR Wei@ht*HNR is calculated by paraneters RL and (C+ S X
Werr]) inherent to the bar and by det¥cted resistance data Rlerr] and

Rlerr], umsgipiie Hedd MU0 XEPESPHEion, wherd M 'daid processing step
(C+SxWerr])/(Rlerr]-Rlerr]) or Herr]= _ _
(C+SXW er rind ey rd -fA8 ¥ [Working stdp Borf 61 td LA | Yapdt YSSEALES, @

flow of a taper working process in this enbodiment whichis carried but
sequent i aldnd twherddin R4l Ui NMohdd WSS SOMUd Hdtd o a chamf tgéuré%ﬂ?

RLG wor ki ng process has been conpleted, a prinmary taper working (r

wor ki ng) Qfsddi@dadaid taddr abrding fsHe required tine with the jig 11
attached to the RLG wor ki ng 16 machi ne

14 (step S11).

9. A system for manufacturing a thin-film magnetic head
comprising:

means for cutting a wafer into bars, each bar having a
plurality of thin-film magnetic head sliders which are
sequentially coupled with each other;

means for identifying the bar to be worked to generate an
identification signal which indicates identity of said bar;

means for obtaining data of said bar in a unit of bar
depending upon said identification signal; and

means for processing at least one working of said bar on

the basis of said obtained data of said bar.

10. The system as claimed in claim 9, wherein said data
obtaining means includes means for extracting said data from a
table which stores retrievable relationships of identification

signals and data of bars in a unit of bar.

11. The system as claimed in claim 9, wherein said bar

identifying means includes means for identifying a jig to which

said bar is attached.



%hen, the“!iﬁ 11 is detached fromthe RLG working machine 14, and is
C

pl aced on ﬂulaullﬁml]lﬂ th measuring device 21 to neasure its chanfer
IFengt h af 3 ORIl aper working (step S12). Then, the bar code 13
of the jig 11 is read out by the bar code reader 12 (step S13).

Thus, the conputer 15 obtains a jig nuer frominput bar code data,
retrieves JIGNODB table 18 for the RLG database 17 by referring to the

obtained jig number, and extracts a wafer nunber and a bar nunber (step
5;42 eferr ilnzg'T{1 gﬂﬁte%gsev\%ﬁfgrgpﬁ%f ereedanﬁ1 géa]r&{r]llﬁ %ﬁ&a@tﬁ%ﬁ@éﬁ%&bﬁ% ;ﬁélglr gved
{hechant a0 Eaaeriire netls PEAPRAdE Bealte A0 Bt AR Sl vt 21
The 11g LEedg e WA St bl TGO At R A oans
bar codo Pt Y £ WL 06 TRE een iche S hstlive MBS ke 12
(step Sl8)¢tached.

13. The system as claimed in claim 11, wherein said jig
identifying neans 1ncludes'means for identifying the jig by

using a bar code provided on the jig.

14. The system as claimed in claim 9, wherein said processing
means includes a height control means for controlling
properties of the thin-film magnetic head by lapping an air
bearing surface of a slider of the thin-film magnetic head, and
wherein éaid obtained data include data used by the height

control means.

15. The system as claimed in claim 14, wherein said height
control means includes means for measuring resistance values
which vary by said lapping, means for calculating a properties-
determining height of said magnetic head from the air bearing
surface on the basis of the measured resistance values, and

means for comparing the calculated height with a target height,

and wherein said obtained data include data used by said



Thus, the ter 15 obtains the jig nunber frominput bar code data,
retri eves’g@m for the RLG database 17 by referring the
-obt ai ned e, nidifElxt r act s the wafer nunber and bar nunber (step
S19). 17 Then, the WAFERDB tabl e
19 for the RLG database 17 is retrievel by referring the wafer nunber and
t he bar ngabeniasindg mBangeasured data of the chanfer |length of the bar and
the standard values of the bar are extracted fromthe table 19 (step
S20) . From t hus obt ai ned neasured data of the chanfer length, the
standard values and the tinme period of the primary taper working (rough
wor ki ng) , 1@.r egHer sgisteficapeeiadmbar ia sea9nderywhebapeh wailki B8 16a¢qupat e
wor ki ng) by which the chanfer I ength becones a target value is cal cul ated
(step S2lhagnetic RBadspasndatupe®r kbrgiba,t WRBreanr saddoproeBskhaghasi s of
this calculated tinme period (step S22). After the conpletion

means Includes a taper working means for lapping said taper

portion, and wherein said obtained data include data of a

chamfer length used by said taper working means.



-

of the secondary working, the jig 11 is detached fromthe RLG working

machi ne 14 (step S23). As expl ai ned above, since WAFERDB table 19
stores retrievable data in a unit of bar, the workpieces |Q~g”;;g~ ocess
can be noved to next process by the unj of bar . _;ﬂgggar"* - pEBQh) process
can be snoothly carried out causing dwell tine | ‘EoceSst to
reduce. Furthernore, since identification 0 &— wor ked

is carried out by identifying the jig 11 to whi chiddee== 10 i s attached,
the identification of the bar 10 to be worked is certain and easy, mhereby
the problem according to the conventional art that incorrect bar working
pr ocess BSHRACT QAFt (HHF) IHECHQASURE ng of anot her bar data can be solved. In
18 addition, since the identification of the bar 10 is carried out by
using JI GNODB table 18 in which rel ationships of the wafer nunber, the bar
nunber and the jig nunber are stored, the bar

METHOD FOR MANUFACTURING THIN-FILM MAGNETIC HEAD AND
MANUFACTURING SYSTEM OF THE HEAD

A method for manufacturing a.thin—film magnetic head
includes a step of cutting a wafer into bars, each bar having a
plurality of thin-film magnetic head sliders which are
sequentially coupled with each other, a step of identifying the
bar to be worked to generate an identification signal which
indicates identity of the bar, a step of obtaining data of the
bar in a unit of bar depending upon the identification signal,
and a step of processing at least one working of the bar on the

basis of the obtained data of the bar.

\\\I\l\\l\l\\ i



identification in each working process can be certainly and rapidly
carried out. Therefore, working man-hour for retrieval or else is greatly

decr eased. Furthernore, since the jig is identified by using a bar
code, reading can be certainly carried out than in a case where other
identification signs are used. Al pprnati-vely, if a plurality of sets

of a conputer and a RLG working nmachine are in parallel connected to the
RLG database through a network of such as LAN, a working process such as
a RLG working can be sinultaneously carried out with respect to bars of
one wafer. Al t hough in the above-nentioned enbodi nent, data is used
inaunit of bar in the RLG working process and the taper working process,
it is apparent that the same advantages will be obtained in other working
processes and ot her processes other than the working processes such as a
visual test process for a slider. Many wi dely different enbodi ments
of the present invention may be constructed w thout departing fromthe
spirit and scope of the present invention. It should be understood that
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present invention is not limted to the specific enbodinents described in
the specification, except as defined in the

19 appended cl ai ns. 20 WHAT | S CLAI MED
| S: 1. A nmethod for manufacturing a thin-filmmagnetic head conprising
steps of: cutting a wafer intodgrs, each bar having a plurality of
thin-fil mmagnetic head sliders which are sequentially coupled wth each
ot her; identifying the bar to be worked to generate an

i dentification signal which indicates identity of said bar;
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obtaining data of said bar in a unit of bar depending upon said
identification signal; and processi ng at | east one working of said
bar on the basis of said obtained data of said bar. 2. The nmethod as
claimed in claiml1, wherein said data obtaining step includes a step of
extracting said data froma table whizhzstores retrievable relationships

of identification signals and data of bars in a unit of bar. 3. The
method as clainmed in claiml1, wherein said bar identifying step includes
step of identifying a jig to which said bar is attached. 4, The
method as clainmed in claim3, wherein said bar identifying step includes
step of identifying said bar by 21

3

1q.




:usfng a table which stores rel ationships of identifiers of bars and

identifiers of jigs to which the respective bars are attached. 5. The
-method as clained in claim3, wherein said jig identifying step includes a
step of identifying the jig by wusing a bar code provided on the jig. 6.

The method as clained in claim1l, wheddi’n said processing step includes a
hei ght control step of controlling properties of the thin-film nmagnetic
head by | apping an air bearing surface of a slider of the thin-film
magneti ¢ head, and wherein said %&ned dgta include data used.in the

hei ght control step. 7. The | laimed in claim®6, wherein said

hei ght control st 5t ance val ues
whi ch vary by said|l appi n(PREP AR AT N a2 OF OPEA Tises- detern'gﬁsng hei ght
of said nmagnetic he¢ad fromN hR(g_aGr D)Rq:rABgSEurface on th a of the
measur ed resistancé yalues. __an ]

| '
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conparing the cal cul ated height with a target height, and wherein said
obtai ned data include data used in said calculating step. 8. The
method as clained in claim1, wherein said thin-film

22 magnetic head has a taper portion, wherein said processing step

i ncludes a taper working step of | appddd said taper portion, and wherein
sai d obtained data include data of a chanfer length wused in said taper

wor ki ng step. 9. A systemfor manufacturing a thin-fil mmgnetic head
conpri si ng: means for cutting a wafer into bars, each bar having a
plurality of thin-filmmagnetic head sliders which are &sequentially
coupled with each other; means for identifying ct;hgi bar to be worked
to generate an — =
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I dentification signal which indicates identity of said bar; means for
obtai ning data of said bar in a unit of bar depending upon said

«i dentification signal; and means for processing at | east one working
of said bar on the basis of said obtg&ped data of said bar. 10. The
systemas clained in claim9, wherein said data obtaining neans includes
nmeans for extracting said data froma table which stores retrievable
rel ati onshi ps of identification signals and data of bars in a unit of bar.
11. The systemas clained in claim9, wherein said bar identifying neans
I ncludes neans for identifying a jig to which said bar is attached.

23 12. The system as cl ai in claimll, wherein said bar
19. 6A Fig.6

Fig.6A
Fig.6B
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RETRIEVAL OF JIGNODB TABLE S14
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I
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tidentifying means i ncludes neans for identifying said bar by wusing a table
which stores relationships of identifiers of bars and identifiers of jigs

*t0 which the respective bars are attached. 13. The systemas clained in
claim1l, wherein said jig identifying nmeans includes neans for
identifying the jig by wusing a bar cttiz provided on the jig. 14. The

systemas clained in claim9, wherein said processing neans includes a
hei ght control neans for controlling properties of the thin-filmnagnetic
head by | apping an air bearing surface of a slider of the thin-film
magneti c head, and wherein said obtained data include data used by the
hei ght control neans. 15. The systemas clained in claim 14, wherein
said height control neans includes neans for nmeasuring resistance val ues
whi ch vary by said | appi ng, nmeans for calculating a properties-
determ ni ng hei ght of said nagnetic head fromthe air bearing
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//éﬁr;ace on the basis of the neasured resistance values, and neans for
conparing the calculated height with a target height, and wherein said
obt ai ned data include data used by said
24 cal cul ati ng neans. 16. The sysfgem as clalned inclaim9, mhereln sai d
thin-film magnetic head has a taper portion, e T
nmeans i ncludes a taper working nmeans for | apping
wherei n said obtained data i nclude data of a ¢
t aper wor ki ng neans.
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ABSTRACT OF THE DISCLOSURE
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METHOD FOR MANUFACTURING THIN-FILM MAGNETIC HEAD AND
MANUFACTURING SYSTEM OF THE HEAD
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R

A method for manufacturing a thin-film magnetic head

ARSI 0

includes a step of cutting a wafer into bars, each bar having a

plurality of thin-film magnetic head sliders which are

BT IR

sequentially coupled with each other, a step of identifying the
bar to be worked to generate an identification signal which
indicates identity of the bar, a step of obtaining data of the
bar in a unit of bar depending upon the identification signal,
and a step of processing at least one working of the bar on the

basis of the obtained data of the bar.
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