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METHOD AND APPARATUS FOR TESTING MAGNETIC HEAD WITH

MAGNETORESISTIVE TRANSDUCER ELEMENT

FIELD OF THE INVENTION
The present invention relates to a method and apparatus
for testing a magnetic head provided with at least one

magnetoresistive (MR) transducer element.

DESCRIPTION.OF THE RELATED ART

Recently, a magnetic head provided with a MR transducer
element has been developed as a thiﬁ film magnetic head used
for reading out 1nformat16n from a magnetic medium such as a
magnetic disk.

Since the magnetic head With the MR transdﬁcer.élement'
operates to detect its inner resistance variationé'due to the
magnetic filed variation apﬁlied thereto from the external
magnetic medium, it is important to test reproducibilify of the
inner reéistance of the MR transducer element after

manufacturing.

As the MR transducer element utilizes the MR effect
occurring in a thin film layer méde of ferromagnetié material
. such as permalloy, a high reading output can be prévide
irrespective of relative speed between the head and the
magnetic medium. However, by using the fefromagnetic material,

there is a possibility_that a defective MR transducer element




2

accombanying with Barkﬁausen noise may be manufactured.

As 1is known, Barkhausen noise is produéed due to structure
defect in the magnetic material, whereby its magnetic wall is
disturbed from free moving. Thus, it cannot be ekpected for a
magnetic head with such defective MR element to pérform normal
feproduction operation over its all operating regions.
Therefore, it is necesséry to confirm at each test after
manufacturing that a finished magnetic head with a MR
transducer element is a good article and will not-produce any
inherent noise such as Barkhausen noise.

The conventional method for testing whether Barkhausen
noise is produced or not from a MR head consiéts of a procesé
of attaching the finished MR head assembly to’a suspension, a
pProcess éf practically operating the MR head above the rotating
magnetic disk with flowing a constant sense current, a process
of measuring output voltage'wave shape from the MR head, and a
process of judging from the measured wave shape whether
Barkhausen noise is produced or not. _ |

Japanese Patent Unexamined Publication Np.6(1994)-150264
possessed by the same assignee of the present invention
discloses an improved MR head testing method. 1In this testing
| method, an external alternating magnetic field is applied,.in a
direction perpendicylar to an Alr Bearing Surfacé (ABS), to a
plurality of MR heads which are aligned on a head block and are

not yet individually separated, and electromagnetic transfer
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charaéteristics of each éf the MR heads with respect to the
varyiné external magnetic field is measured.

However, according to the above-mentioned conventional
testing méthods. since the pagnetic field is externally applied
to the MR element, it 1s difficult to clearly judge whether a
possible distortion in the détected output voltage wave shape
is caused by lack of stability or reproducibility of the
magnetic field externélly applied to the MR element or by noise.
or distortion produced from fhe MR element itself. Thus.
correct evaluation and test for the reproducibility of the MR

transducer element cannot be expected.

SUMMARY OF THE INVENTION

It is therefore an object of the present invention to
provide a mefhod and apparatus for testing a magnetic head
prbvided with at least one MR transducer, whereby a correct
reproducibility evaluation of the MR transducer element can be
attained by suppressing, as much as possiblé, external
influence applied to tﬁe MR transducer element.

The present invention relates to é method and apparatus
for testing a magnetic head provided with at least one MR
' transducer element. According to the present invention,
particularly, the method includes a step of applying a sense
current varying withlrespect to time to the MR transducer

element via input/output terminals of the MR transducer
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element, and a step of measuring a terminal voltage across the
input/output terminals of the MR transducer element to check
'varying resistance characteristics of the MR transduéer element
with respect to the variation of the applied sense current.

In the conventional methods, the sense current applied to
the MR fransducer element has béen kept constant. Héwever}
according to the present invention, varying sense current is
applied to the MR trahsducer element. Namely, the magnetic
field apblied to the MR transducer element is varied by
continuously varying the sense current flowing th:ough the MR
transducer element, and then the varying voltage across the
terminals of the MR transducer element based upon the
resistance changes due to the applied varying sense current is
detected whether a noise component is iﬂvolved in the'detecfed
terminal voltage. Since the resistance variation
characteristics of the MR transducer element is tested under
the magnetic field produced by the varying sense current
flowing throﬁgh the MR transducer itself, any influence
externally applied tﬁefgto can be almost eliminated résulting
that reproducibility of the MR transducer element can be
correctly evaluated. | |

According to the present invention, also, a method
includes a step of applying a sense current varying with
respect to time to thé.MR transducer element via input/output

' terminals of the MR transducer element. This MR transducer
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one of MR transducer elements of magnetic heads

which are aligned on a head block and are not yet individually

separated from the head block. The method also includes a step -

of measuring a terminal voltage across the input/output

terminals of the MR transducer element to check varying

resistance
respect to
It is
includes a
currént to
terminals,
extracting
voltage.
It is
includes a

current to

characteristics of the MR transducer element with
the variation of the applied sense current.
preferred that the sense current applying step
step of applying a continuously varying sense

the MR transducer element via the 1npuf/output
and that the measuring step includes a step of

a high fréquency component of the measured_terminal

also preferred that the sense current applying step
step of applying a continuously varying sense

the MR transducer element, and that the measuring

step includes a step of extracting only a component of the

measured terminal voltage by means of a bridge circuit, the

component corresponding to the varylng resistance of the MR

transducer

element due to the applied varying sense current.

Preferably, the sense current applying step includes a

' step of applying a continuously and periodically varying sense

current to

terminals.

the MR transducer element via the input/output

Furthermore, according to the present invention, an
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apparatus for tesfing a magnetic head'provided with at least
one MR transducer element and input/output terminals of the MR
transducer element is pfovided. This apparatus includes a
probe unit for electrically contacting to the input/output
terminals of the MR transducer element, a currentigeneration
unit for providing a sensé current varying with respect to
time, a unit for applying the provided varying sense current to
the MR transducer eleﬁent via -the probe unit, and a-uhit for
measuring a terminal voltage across the input/output terminals
of the MR transducer element via the probe unit to check
varying resistance characteristics of the MR transducer element
with respect fo the variatien of the applied sense current.
Also, according to the present invention,_the apparatus
includes a probe unit for electrically contacting to the
input/output terminals of'the MR transducer element of each of
magnetic heads which are aligned on a head block and are not
yet individually separated from the head block, a current
generation unit for providing a sense current varying'with
respect to time, a unif for applying the provided varying sense
current to the MR transducer element via the probe unit, and a
unit for measuring a terminal voltage across the input/output
' terminals of the MR transducer element via the probe unit to
check varying resistance characteristics of the MR transducer

element with respect to the variation of the applied sense

current.
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It is preferred that thé current generation unit includes
unit for providing a continﬁously varying sense current with
respect to time, and that the measuring unit includes unit for
extracting a high frequency component of the measured terminal
voltage across the 1nput/output terminals. The extracting unit
may be a_high.pass frequency filter. |

It is also preferred that the currént generation unit
includes unit for providing a continuously varying sense
current with respect to time, and that the measuring unit
includes unit for extracting only a component of the measured
terminal voltage. The component corresponds to the varying
resistance of the MR transducer element due to the applied
varying sense current. The extracting unit may include a
bridge circuit with four arms. The input/output terminals of
the MR transducer element are connected to the bridge circuit
as one of the arms via the probe unit so that only a component
corresponding to the varying resistance of the MR transducer
element due to the.applied varying sense current is extracted.

Preferably, the cﬁrrent generation unit includes unit for
providing a continuously and periodicaily varying sense
current.

Further objects anﬂ advantages of the present infention
will be aﬁparent from the following description of the
preferred embodiments of the invention as 111ustréted in the

accompanying drawings.



BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1_1s a block diagram schematically showing a circuit
" structure of a preferred embodiment of an apparatus for testing
a magnetic head with at least one MR transducer element,
according to the present invention;

Fig. 2 1s a view 1llustrating electrodeé of the tested
magnetic head on a head block and probe pins of the test
apparatus in the embodiment of Fig. 1;

Fig. 3 is a flow chart schematically illustrating a part
of control program of a computer shown in Fig. 1;

Figs. 4a to 4c are graphs illustrating output voltage wave
shape with respect to time of an arbitrary wave shape generator
and head output voltage wave shape with respect to time the MR
element;

Fig. 5 1s a block diagram schematically shoﬁing a circuit
structure 6f an another.embodiment of an apparatus for testing
a magnetic head with at least one MR transducer e;emeht,
according to the preseﬁt invention; and

Fig. 6 is a flow chart schematically'illustrating a part

of control program of a computer shown in Fig. 5.

DESCRIPTION OF THE PREFERRED EMBODIMENTS
In Fig. 1 which schematically shows a circuit structure of

a preferred embodiment of an apparatus for testing a magnetic



. Q
head with at least one thin film MR read element, reference
numeral 10 denotes a head block with a plurality magnetic heads
which have respective MR transducer elements to be tested, and
11 denotes a platform of g-X—Y—Z-e table 12. The head block
10 is temporally fixed on the plafform 11. The X-Y-Z- 8 .table
12 for moving the platform 11 is eleétrically connected via a
X-Y-Z- 6 controller 13 to a control computer 14.

The head block 10.1s an article in the manufacturing
process of the magnétic heads. This head block 10 is
manufactured by forming a large number of magnetic heads
arranged in matrix on a wafer according to thin-film
technology, by cutting the wafer into bar shaped blocks so that
each block has the aligned magnetic heads, and by grinding an
Air Bearing Surface (ABS) of the head bloék 10 so as to adjust
gap-depth of the heads. By this adjustment of the gap-depth,
each of the heads will provide final output characteristics.

In Fig. 2 which illustrates an example‘of the head block
10, reference numeral 101 deﬁptes the magnetic head, 102
denotes input/output términals of a MR.transducer element in
the tested magnetic head 101, and 103 denotes the ABS. The
head block 10 has a plurality of aligned magnetic heads 101
" which are not individually -separated yet. Each of the magnetic
heads 101 has the MR transducer element(s).

Probe pins 15 are fixed at a standstill position:and the

head block 10 is alighed with the probe pins 15. This
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alignment is performed by the X-Y-Z-¢ tabie 12 driven by the
X-Y-Z-6 controller 13'so that the probe pins 15 can
electrically contact with the input/output terminals 102 of the
MR transducer element of the desired magnetic head 101 formed
on the head.block 10, as 1l1lustrated in Fig. 2. The alignment
of the input/output terminals 102 with respect to the probe
pins 15 can be monitored by means of a CCD camera 17 which
picks up image of thié alignment pbrtion via an optical systeml,
16 such as an objective ien; and by means of a TV monitor 18.
The X-Y-Z-8 controller 13 is controlled by the control
computer 14. |

The probe pins 15 contacted to the input/output terminﬁls
102 of the MR transducer element are electrically connected to
a current source 19. This current sourée 19 provides a varying
sense current with a wave shape corresponding to a voltage
wave, such as a sine wave, which is supplied from an arbitrary
wave shape generator 20 and is continuously and periodically
varied with the lapse of time. The continuously and
periodically varying sénse current 1s provided to the MR
transducer element via the probe pins 15. The probe pins 15
are also connected to an oscilloscope 22 and to the control
‘ combuter 14 via a frequency filter (high pass frequency filter)
21. The frequency filter 21 passes only a relatively high
frequency component (component with a frequency higher ﬁhan its

cut-off frequency) in the output voltage from the MR transducer
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element. Thus, a possible noise component which will have the
relatively high frequency in the output voltage is input into
the oscilloscope 22 for displaying the.wave shape of the noise
component and into the computer 14. In this case, a frequency
_of the voltage provided from the arbitrary wave shape generator
20, therefore a frequency of the current provided from the
current source 19 should be determined to a value lower than
the cut-off frequency'ef the frequency filter 21.

The X-Y-Z- 6 controller 13 and the current source 19 are
connected to the computer 14 and perfofm predetermined
processes in response to commands from the computer 14.

Referring to Fig. 3 which is a flow chart schematically
illustrating a part of contrel program of the computer 14, the
method of testing the magnetic head with the MR element will be
described in detail.

First, et a step S1, alignment of the input/output
terminals 102 of the MR transducer element of the magnetic head
to -be tested on the head block 10 which is fixed on the
platform 11 of the X—Y;Z-é table 12, with the probe pins 15,
respectively. is executed. Fig. 2 1llustrates a state wherein
the probe pins 15 are contactiﬁg to the respective input/output
'terminals.102 by this alignment. This alignment will be
performed by moving the X-Y-Z-6 table 12 in accordanee with
instruction to_the X-Y-Z-8 controller 13 from the cdﬁputer 14..

using an well known alignment technique.
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Then, at a step S2, the c¢omputer 14 designates a frequency
and a wave shape of a continuously and smoothly varying sense
current to be generated, to the arbitrary wave shape generator
20. Then, at a step S3, application of the continuously and
smoothly varying sense current from the curreht source 19 is
started. Thus, the continuously varylng sense current with the
designated frequency and wave shape such as a sine wave for
example 1is applied to the MR transducer element in the magnetic
head to be tested.

Due to the applied continuously varying sense current
flowing through the MR transducer element, a continuously
varying magnetic field is broduced and applied to the MR
transducer element itself causing its inner resistance to vary
depending upon the variation of the magnetic field. As the
voltage across the input/output terminals of the MR'élement is
applied to the frequency filter 21, a low frequency'component
of the varying terminal voltage which is the prodﬁét.of the
varying resistance of the MR element due to the applied varying
sense current multipli;d by fhis sense current is eliminated,
and thus only a noise component, if occurred, with a relatively
high frequency sﬁch'as the Barkhausen noise will be applied to
- and displayed on thé oscilloscope 22.

Fig. 4a shows a wave spape of the output voltage from the
arblitrary wave shaﬁe generator 20, namely, of the output

current from the current source 19. Since such the
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continuously and smoothly varyiné sense current is flowed
through the MR transducer element, if the MR element is a good
article with no production of Barkhausen noise, the voltage
across the 1nput/output.termina1s of the MR element (terminal
voltage) will have a continuously and smoothly varying wave
shape as shown in Fig. 4b. However, 1f the MR trénsducer
element is producing Barkhausen noise, the Qoltage.across the
input/output terminals-of the MR.element (terminal voltage)
will have a discontinuously varying wave shape with pfotruded
noise components as shown in Fig. 4c. In this embodiment, only
. these protruded noise components are extracted by the frequency
filter 21.

At a steﬁ S4, the filtered output voltage is input into
the computer 14 and then A/D converted into digital input data.
Then, at a step S5, the input data is analyzed. Namely, the
computer 14 calculates, from the input data, continuity'and
inclination of wave shapes of the MR loop, and thus provides
degree and magnitude of possible Barkhausen noise from this MR
transducer elemeﬁt. . |

Thereafter, the input of the filtered voltage (step S4)
and analysis (sfep S5) are necessarily fepeated by n-times (n
' is an integer greater than 0) as indicated by a step S8.
Furthermore, the application of'thé sense current (step S3),
the input of the filtered voltage (step S4) and analysis (step

85) are necessarily repeated by m-times (m is an integer
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greatér than 0) as indicated by a step ST7.

Then, at a step S8, it is Judged whether the tested
magnetic head is a good artigle or not depending upon whether
Barkhausen noise is produced or not.

According to the above-mentioned embodiment, the magnetic
~field applied to the MR transducer element is varied by
continuously varying the sense current flowing through the MR
transducer element, and then the varying voltage across the
terminals of the MR transducer element based upon.the
resistance changes due to the applied varying sense current is
detected whether a noise component is involved in the detected
terminal voltage. Since the-électromagnetic conversion
characteristics of the MR transducer element is tested under
the magnetic field produced by the sense current flowing |
through’' the MR transducer itself, any influence externally
applied thereto can be almost eliminated resulting that
reproducibility of the MR transducer element cah be correctly
evaluated. In addition, this test can be easily executed by
applying a continuousl& varying sense current to a MR
transducer element to be tested and by connecting the frequency
filter with the input/output terminal of the MR transducer
element. |

Furthermore, according to this embodiment, the MR loop
characteristics can be measured from magnetic heads aligned on

and not yet 1nd1vidua11y separated from the head block 10
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formed in a bar shape. Thus; it is unnecessary to practically
operate the finished head assembly on the rotating disk,
causing the testing procedure to extremely shorten. Also, from
the MR loop characteristics, the computer 14 can eésily obtain
the magnitude of the output and also can quiékly quantify
Barkhausen noise which has been difficult to be quantified. 1In
addition, According to this embodiment, the evaluation and
selection of the magnefic head can be completéd within a very
short period of time.

Of course, 1t is possible to_tést the individually
separated magnétic head in a similar manner. The sense current
applied to the MR transducer element is not limited to a sine
wave current, but any wave shape current as far as continuously
varies. Also, it 1s not necessary to vary periodically.

Fig. 5 schematically shows a circuit structure of an
another embodiment of an apparatus for testing a magnetic head
with at least one thin film MR read element.

In the figure, reference numeral 50 denotes a head block"
with a plurality magnefic heads which have respective MR
transducer elements to be tested, and 51 denotes é'plétform of
a X-Y-Z-6 table 52. The head block 50 which is similar one as
" the head block 10 shown in Fig. 1, is temporally fixed on the
platfdrm 51. The X-Y-Z-6 table 52 for moving the platform 51
is electrically connectéd via a X-Y-Z-6 controller 53 to-a

control computer 54.
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Probe pins 55 are fixed at a standstill pssition and the
head block 50 is alignea with the probe pins 55. This
alignment is performed-by the X-Y-Z-¢ table 52 driven by the
X-Y-Z- 6 controller 53 so that the probe pins 55 can '
electrically contact with the input/output terminals of the MR
transducer slement of the desired magnetic head formed on the
head block 50. The alignment qf the input/output terminals
with respect to the pfobe pins 55 can be moniFored by means of
a CCD camera 57 which picks up image of this alignment portion
via an optical system 56 such as an objective lens and by means
of a TV monitor 58. The X-Y-Z-6 controller 53 is controlled
by the control computer 54.

The probe pins 55 contacted to the input/output terminals
sf the MR transducer element are electrically connected to a
current source 59. This current source 59 provides a varying
sense current with a wave shape corréspbnding to a voltage
wave, such as a sine wave, which is supplied from an arbitrary
wave shape generator 60 and is continuously and periodically
varied with the lapse sf time. The continuously and
periodically varying sense current is provided to the MR
transducer element_via the probe pins 55.. The probe pins 55.
" are also connected_to én.oscilloscope 62 and to the control
computer 54 via a bridge circuit 81.

The bridge circuit 61 has four arms constituted by two

fixed resistors 610 and 811; one variable resistor 812 and the
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MR transducer element, input terminals connected to the current
source 59, and output terminals connected to the oscilloécope
62 and to the computer 54. .

Thus, only varying voltage componént corresponding to the
varying resistance of the MR element due to the applied varying
‘sense current 1s extracted from the varying voltage across the
input/output terminals of the MR element, and is input'intO'the
oscilloscope 62 for diéplaying the wave.shape of the noise
component and into the computer 54.

The X-Y-Z-6 controller 53 and the current source 59 are
connected to the computer 54 and perform predetermined
processes in response to éommands from the computer 54.

Referring to Fig. 8 which is a flow chart schematically
illustrating a part of control program of the computer 54, the
method of testing the magnetic head With the MR elemenf will be
described in detail.

First, at a step S11, alignment of the input/output
terminals of the MR transducer element of the magnetic head to
be tested on the head 5lock 50 which is fixed on the platform
51 of the X-Y-Z-6 table 52, with the probe pins 55,
respectively, 1s executed. This.alignment will be performed by
" moving the X-Y-Z-8 table 52 in accordance with instruction to
the X-Y-Z- & controller 53 from the computer 54, usiné an well
known alignmeht technique. X

Then, at a step S12, the computer 54 designates a
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frequency and a wave shape of a continuously and smoothly
varying sense current to be generated, to the arbitrary wave
shape generator 60. Then, at a step Sié. application of the
continuously and smoothly varying sense current from the
current source 59 1s started. Thus, the continuously varying
sense current with the designated frequency and wave shape such
as a sine wave for example is applied to the MR transducer
element in the magnetic head to be testgd.

bue to the applied continuously varying sense current
flowing through the MR transducer element, a continuously
varying magnetic field is produéed and applied to the MR
transducer element itself causing its inner resistance to vary
depending upon the variation of the magnétic field. As the MR
transducer element constitutes one arm of the bridge circuit
61, a possible noise component voltagg'can be extracted from
the output terminal of the bridge ciréuit 81 when this bridge
1s balanced. This noise component voltage is applied to and
displayed on the oscillbscope 62. It is necessary however to
initialize the bridge éircuit 61 into a balanced state by
adjusting the varlable resistor 612 under the appiication of a
constant sense current to the MR transducer element so that the
‘ output voltage of the-bridge 61 1s_set to zero .

As a result, a wave shape with noise components, if
occurred, such as the Barkhausen noise will be displayed on the

oscilloscope 62 as shown in Fig. 4c. It is possiblé to display
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only a ﬁoise component by simultaneously applying the output
voltage from the arbitrary wave shape generator 60 to the
oscilloscope 62 so as to cancel both the unnecessary wave
shapes.

At a step S14, the output voltage from the bridge cirCuit
61 is input into the computer 54 and then A/D converted into
digital input data.. Then, at a step S15, the input data is
analyzed. As for the.input data for analyzing, data
corresponding to the bridge output voltage when at least one
period_of the varying sense current is applied to the MR
transducer element should be prepared. - The computer”54'
calculates, from thesé input data, continuity and inclination
of wave shapes of the MRnloop, and thus provides degree and
magnitude of possible Barkhausen noise from this MR transducer
element.

Thereafter, the input of the bridge output voltage (step
S14) and analysis (step S15) are necessarily repeated b& n-
times (n is an integer greater than 0) as indicated by a step
S16. Furthgrmore; the-application of the sense current (step
S13), the input of the bridge output voltage (step S14) and
analysis (step S15) are neceééarily repeated by m-times (m 1s
" an integer greater than 0) as indicated by a step S517.

Then, at a step S18, it is judged whether the tested
magnetic head is a goédlarticle or not depending upon whethef

Barkhausen noise is produced or not.
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According to the above-mentioned embodiment, the magnetic
field applied to fhe MR transdﬁcer element 1s varied by
continuously-varying thé sense current flowing through the MR
transducer element, and then the varying voltage across the
terminals of the MR transducer element based upon.the'
resistance changes due to thé applied varying sense current is
detected whether a noise component is involved in the detected
terminal voltage. Siﬁce-the electromagnetic conversion
'characteristics of the MR transducer element }s tested under
the magnetic field produced by the sense current flowing
through the MR transducer itself, any influence externally
applied thereto can'be almost eliminated resulting that
reproducibility of the MR transducer element can be correctly
evaluated. -In addition, this test can be gasily executed by
applying a continuously varying sense current to a MR
transducer element to be tested and by connecting the bridge
circuit with the input/output terminal of the MR transducer
element. |

Furthermore, acco;ding to this embodiment, the MR loop
characteristics can be measured from magnetic heads alighed on
and not yet individually separated from the head block 50
. formed in a bar shape. Thus, it is unnecessary to practically
operate the finished head assembly on the rotating disk,
caus;ng the testing procedure to extremely shorten. Also. from

F

the MR loop characteristics, the computer 54 can easily obtain
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the magnitude of the output and also can quickly quantify

Barkhéusen.noise which has been'difficult to Be quantified. In
addition, according to this embodiment, the evaluation and
selection of the magnetic head can be completed within a very
short period of time. |

Oof course, 1t is possible to test the .individually
separated magnetic head in a similar mannet. The sense current
applied to the MR traﬁsducer element is not limited to a sine
wave current, but any wave éﬁape current és far as dontinuously
varies. Also, it is not necessary to vary periodically.

Many widely different embodiments of the present invention
may be constructed without departing from the spirit and scope
of the present invention. It should be understood that the
present invention is not limited to the specific embodiments
described in the specification, except as defined in the

appended claims.
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1. A method for testing a magnetic head provided with at

WHAT IS CLAIMED IS:

least one magpetoresistive transducer element and input/output
terminals of said magnetoresistive transducer element, said
method comprising the steps of: |

applying a sense currént varying with respect to time to.
sald magnetoresistive transducer element via said input/output
terminals; and

measuring a terminal voltage across said input/output
terminals of said magnetoresistive transducer element to check
varying resistance characteristics of said magnetoresistive
transducer element with respect to the variation of said

applied sense current.

2. The method as claiméd in claim 1, wherein said sense
current applying step includes a step of applying a
continuously varying éense current to sald magnetoresistive
tfansducer element via sald input/output terminals, and wherein
said measﬁring step 1n§1udes a step of extracting a high

frequency component of the measured terminal voltage..

- 3, The method as claimed in claim 1, wherein said sense
current applying step includes a step of applying a
continuoﬁsly varying sense current to Said magnetoresistive

transducer element.?and wherein said measuring step inciudes a

.
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step of extractiné only a component of the measured terminal
voltége by means of a bridge circuit, said component
éorresponding to the varying resistance of said
magnetoresistive transducer element due to the applied varying

sense current.

4. The method as claimed in claim 1, wherein said sense
current applying step-includes a step of applying a
continuously and periodicaily varying sense current to said
magnetoresistive transducer element via said input/output

terminals.

5. A method for testing a magnetic head provided With at
least one maghetoresistive transducer element and inpﬁt/output
terminals of said magnetoresistive transducer element, said
method comprising the steps of:

applying a sense current varying with feépect to'time to
said magnetoresistive transducer element via said input/output
terminals, said magnetsresi$tive transducer elemént being one
of magnetoresistive transducer elements of magnetic heads which
are aligned on a head block and are not yet individually
. separated from the head block; and .

measuring a terminal voltage across said input/output
terminals of said magnetoresistife transducer element to check

varying resistance characteristics of said magnetoresistive
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tfansducer element with respect to the variation of said

applied sense current.

6. The method as claimed in claim 5, wherein said sense
current applying step includes a step of applying a
continuously varying sense current to said mdgnetoresistive
transducer element via said input/output terminals, and wherein
said measuring step iﬁcludes a step of extracting a high
frequency component of the measured terminal voltage.

7. - The method as claimed in claim 5, wherein said sense
current applying steﬁ includes a step of applying a
continuously varying sense ;urrent to said magnetoresistive
transducer element, and wherein said measurihg step includes a
step of extracting ohly a component of the-measured terminal
voltage by means ofla bridge circuit, said component
corresponding to the varying resistance of said
magnetoresistive transducer elemént dué.to the applied varying

sense current.

8. The method as claimed in claim 5, wherein said sense

" current applying step includes a step of applying a |
continuously and periodically varying sense current to said
magnetoresistive trans&ucer element via said input/output

terminals.
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9. An apparatus for testing a magnetic head provided with at
.least-one magnetoresistive transducer element and input/output
terminals of said magnetoresistive transducer element, said
apparatus comprising:

a pfobe means for electrically coﬁfacting to said
input/output terminals of said magnetoresistive transducer
element; |

a current generation means fof providing a sense current
varying with respect to time; |

.means for applying the provided varying sense current to
said magnetoresistive transducer element via said probe means;
and |

means for measuring a terminal voltage across sald
input/output terminals of said magnetoresistive transducer
element via said probe means to check varying resistance
characteristiés of said magnetoresistive transducer element‘

with respect to the variation of said applied sense current.

10. The apparatus as claimed in claim 9, wherein said-éurrent
generation means 1nc1udés means for providing a continuously.

. varying sense current with respect to time, and wherein said
measuring means includes means for extracting a high frequency
componént of the measured terminal voltage across said

input/output terminals.
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11. The apparatus as claimed in claim 10, wherein said

extracting means 1s a high pass frequency filter.

12. The apparatus as claimed in claim 9, wherein éaid current
generation means includes means for providing a continuously
varying sense current with respect to fime, and wherein said
measuring means includes'means for extracting only a component
of the measured terminal voltage, said component corresponding
to the varying resistance of said maénetoresistive transducer

element due to the applied varying sense current.

13. The apparatus as.claimed in claim 12,.wherein said
extracting means includes a bridge circuit With four arms, said
input/output terminals of 'said magnetoresistive transducer
element being connected to said bridge circuit as oné of said.
arms via said probe means so that only a component
corresponding fo the varying resistance of said
magnetoresistive trans&ucer element due to the applied varying

sense current is extracted.

' 14. The apparatus as claimed in claim 9, wherein said current
generation means includes means for providing a continuously

and periodically Varying sense current.
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15. An apparatus for testing a magnetic head provided with at
least one magnetoresistive transducer element and input/output
terminals of said magnetoresistive transducer element, said;
apparatus comprising:

a prqbe means for electrically contacting to said
input/output terminals of saild magnetoresistive transducer
element of each of magnetic heads which are aligned on a head
block and are not yet individually separated from the head
block; | |

a current generafion means for providing a_sense'current
varying with respect to time;

means for applying the provided varying sense current to
said magnetoresistive transduéer element.via said probe means;
~and

means for measuring -a terminal voltage across said
input/output terminéls of said magnetoresistive transducer
element via said pfobe means to check varying resistance
characteristics of said magnetoresistive transducer element

with respect to the variation of said applied sense current.

16. The apparatus as claimed in claim 15, wherein said current
' generation means includes means for providing a continuously
varying sense current with respect to time, and wherein said
measuring means includes means for extracting a high ffequency

component of the measured términal'voltage across said
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input/output terminals.

17. The apparatus as claimed in claim 186, wherein.said

extracting megns is a high pass frequency filter.

18. The apparatus as claimed in claim 15, wherein said current
generation means inéludes means for providiné a continuously
varying sense-current.with respect to time, and wherein said
'measuring means includes means for extracting only a cdmponent
of the measured terminal voltage, said component corresponding

to the varying resistance of said magnetoresistive transducer

element due to the applied varying sense current.

19. The apparatus as élaimed in claim 18, wherein said
extracting means includes a bridge circuit with four arms, said
1nput/outpﬁt terminals of said magnetoresistive transducer
element being connected to said bridge circuit as one of said
arms via said probe means so that only a component
corresponding to the v;rying resistance of said
magnetoresistive transducer element due td the applied varying

sense current is extracted.

20. The apparatus as claimed in claim 15, wherein said current
generation means 1nclpdes means for providing a continuously

and periodically varying sense current.



