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©  Composite  thin  film  recording/reproducing  head. 
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©  A  composite  thin  film  recording/reproducing 
head  comprises,  in  an  integral  laminate  construction: 
a  magneto-resistance  effect  thin  film  reproducing 
head  (1,3,4)  having  a  magnetoresistance  effect  ele- 
ment  (1);  and  an  inductive  thin  film  recording  head 
(5).  The  track  width  (WTM)  of  the  magnetoresistance 
effect  thin  film  reproducing  head  is  greater  than  that 
(WT|)  of  the  inductive  thin  film  recording  head.  The 
reproducing  output  of  the  composite  thin  film 
recording/reproducing  head  can  be  enhanced  with- 
out  entailing  increase  in  reproducing  output  noise, 
and  the  variation  of  the  reproducing  output  can  be 
suppressed,  so  that  the  composite  thin  film 
recording/reproducing  head  has  improved  reproduc- 
ing  output  characteristics. 
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BACKGROUND  OF  THE  INVENTION 

Field  of  the  Invention 

The  present  invention  relates  to  a  composite 
thin  film  recording/reproducing  head  integrally 
comprising  a  magnetoresistance  effect  thin  film  re- 
producing  head  (hereinafter  referred  to  as  "MR  thin 
film  reproducing  head")  having  a  magnetoresist- 
ance  effect  element  (hereinafter  referred  to  as  "MR 
element"),  and  an  inductive  thin  film  recording 
head. 

Description  of  the  Prior  Art 

A  recording  medium  of  a  discrete  track  type 
having  discrete  tracks  formed  by  removing  portions 
of  the  magnetic  layer  between  the  adjacent  tracks 
to  increase  recording  density  is  used  as  a  mag- 
netic  recording  medium  or  a  magneto-optic  record- 
ing  medium.  Recording  density  on  an  ordinary 
high-density  recording  medium,  such  as  a  hard 
disk,  is  in  the  range  of  4000  tpi  (tracks  per  inch)  to 
5000  tpi.  Therefore,  the  track  pitch  is  in  the  range 
of  about  5  to  about  6  urn  and  the  track  width  is  on 
the  order  of  3  urn.  If  such  a  high-density  recording 
medium  is  provided  with  a  continuous  magnetic 
layer,  relatively  large  noise,  i.e.,  what  is  known  as 
edge  noise,  is  generated  by  the  high-density  re- 
cording  medium,  particularly,  by  portions  of  the 
high-density  recording  medium  other  than  the 
tracks  in  reproducing  recorded  signals  from  the 
high-density  recording  medium.  The  edge  noise  is 
attributable  mainly  to  noise  of  unstable  phase  writ- 
ten  in  the  recording  medium  during  recording  op- 
eration  by  a  portion  of  the  recording  head  at  a 
distance  from  the  recording  gap.  Therefore,  it  is 
desirable  to  use  a  recording  medium  of  a  discrete 
track  type  for  high-density  recording. 

The  recording  medium  of  a  discrete  track  type 
is  formed,  for  example,  by  forming  a  magnetic 
layer  over  the  entire  surface  of  a  substrate  having 
the  shape  of  a  disk  by  sputtering  or  evaporation, 
and  subjecting  the  magnetic  layer  to  a  photolithog- 
raphic  process  or  the  like  to  form  a  magnetic  layer 
of  a  pattern  of  concentric  circles  or  a  spiral  curve. 

In  recording  signals  on  or  reproducing  record- 
ed  signals  from  the  recording  medium  23  by,  for 
example,  a  floating  magnetic  head,  a  magnetic 
head  30  attached  to  a  surface  of  a  floating  slider  31 
facing  the  recording  medium  23  is  kept  afloat  over 
the  recording  tracks  21  of  the  recording  medium  23 
with  a  small  gap  between  the  magnetic  head  30 
and  the  surface  of  the  recording  medium  23  by  air 
currents  produced  by  the  rotating  recording  me- 
dium  23  as  shown  in  Fig.  6. 

Various  magnetic  heads  have  been  developed. 
For  example,  a  MR  thin  film  magnetic  head  having 

excellent  shortwave  sensitivity  is  used  often  as  the 
reproducing  magnetic  head  of  the  magnetic 
recording/reproducing  head  of  a  hard  disk  drive. 
Various  composite  thin  film  recording/reproducing 

5  heads  each  comprising  a  conventional  inductive 
thin  film  recording  head  and  a  MR  thin  film  re- 
producing  head  have  been  proposed. 

Referring  to  Fig.  7  showing  a  composite 
MR/inductive  thin  film  recording/reproducing  head, 

io  a  first  magnetic  layer  3  and  a  second  magnetic 
layer  4  serving  as  shields  for  shielding  a  MR  ele- 
ment  1  are  formed  respectively  on  the  opposite 
sides  of  the  MR  element  1  on  a  floating  slider  or  a 
base  6  attached  to  a  floating  slider  so  as  to  face 

75  the  air  bearing  surface  7  of  the  composite 
MR/inductive  thin  film  recording/reproducing  head 
facing  a  magnetic  recording  medium,  and  nonmag- 
netic  insulating  layer  8  forming  a  recording  mag- 
netic  gap,  and  a  third  magnetic  layer  5  are  formed 

20  over  the  first  magnetic  layer  3  and  the  second 
magnetic  layer  4  so  as  to  face  the  air  bearing 
surface  7.  A  spiral  head  coil  2  is  formed  so  as  to 
surround  the  magnetically  coupled  back  portions  of 
the  second  magnetic  layer  4  and  the  third  mag- 

25  netic  layer  5.  The  second  magnetic  layer  4  and  the 
third  magnetic  layer  5  constitute  a  recording  head. 

A  front  electrode  15  is  formed  near  the  MR 
element  1  on  the  side  of  the  air  bearing  surface  7, 
and  a  back  electrode  16  is  formed  on  the  other 

30  side  of  the  MR  element  1  to  detect  signal  magnetic 
fields  created  by  the  recording  medium  facing  the 
air  bearing  surface  7.  A  bias  magnetic  field  is 
applied  to  the  MR  element  1  by  a  bias  conductor 
18. 

35  Thus,  a  MR  thin  film  magnetic  head  of  what  is 
known  as  a  shield  type  having  the  MR  element  1 
formed  between  the  first  magnetic  layer  3  and  the 
second  magnetic  layer  4  is  formed  and  an  induc- 
tive  magnetic  head  consisting  of  the  second  mag- 

40  netic  layer  4,  the  third  magnetic  layer  5,  and  the 
head  coil  2  provided  on  a  magnetic  path  including 
the  second  magnetic  layer  4  and  the  third  mag- 
netic  layer  5  is  formed.  The  second  magnetic  layer 
4  serves  as  a  shield  for  the  MR  element  in  re- 

45  producing  operation  and  as  an  inductive  core  in 
recording  operation. 

In  the  conventional  composite  MR/inductive 
thin  film  magnetic  recording/reproducing  head  thus 
constructed,  the  width  of  the  MR  element  1  defin- 

50  ing  the  track  width  WTM  of  the  MR  magnetic  head, 
and  the  width  of  the  third  magnetic  layer  5  defining 
the  track  width  WT!  of  the  inductive  magnetic  head 
are  approximately  equal  to  each  other  as  shown  in 
Fig.  8,  and  the  optimization  of  the  design  of  the 

55  MR/inductive  thin  film  magnetic 
recording/reproducing  head  has  been  desired. 

SUMMARY  OF  THE  INVENTION 
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Accordingly,  it  is  an  object  of  the  present  in- 
vention  to  provide  a  composite  thin  film 
recording/reproducing  head  of  a  MR/inductive  type 
having  improved  output  characteristics. 

In  a  first  aspect  of  the  present  invention,  a 
composite  thin  film  recording/reproducing  head  of 
a  laminate  construction  comprises  a  MR  thin  film 
reproducing  head  having  a  MR  element,  and  an 
inductive  thin  film  recording  head,  wherein  the 
track  width  WTM  of  the  MR  thin  film  reproducing 
head  is  greater  than  the  track  width  WT!  of  the 
inductive  thin  film  recording  head. 

In  a  second  aspect  of  the  present  invention,  a 
composite  thin  film  recording/reproducing  head  of 
a  laminate  construction  comprises:  a  MR  thin  film 
reproducing  head  having  a  MR  thin  film  element 
consisting  of  two  MR  magnetic  layers  and  a  non- 
magnetic  intermediate  layer  formed  between  the 
MR  magnetic  layers,  and  a  front  electrode  formed 
so  as  to  face  a  front  surface  facing  a  recording 
medium  so  that  a  signal  current  flows  through  the 
MR  element  in  a  direction  perpendicular  to  the 
front  surface;  and  an  inductive  thin  film  recording 
head;  wherein  the  track  width  WTM  of  the  MR  thin 
film  reproducing  head  is  greater  than  the  track 
width  WT|  of  the  inductive  thin  film  recording  head. 

Since  the  track  width  WTM  of  the  MR  thin  film 
reproducing  head  is  greater  than  the  track  width 
WT|  of  the  inductive  thin  film  recording  head,  the 
composite  thin  film  recording/reproducing  head  of 
the  present  invention  has  improved  reproducing 
output  characteristics. 

Although  the  track  width  WTM  of  the  MR  thin 
film  reproducing  head  is  relatively  large,  rise  in  the 
noise  level  is  avoided,  which  is  inferred  to  be  due 
to  the  following  reasons. 

The  inventors  of  the  present  invention  have 
found  through  studies  that  regions  of  a  width  along 
the  opposite  sides  of  a  track  on  a  magnetic  record- 
ing  medium  are  subject  to  the  fringing  effect  of  a 
signal  magnetic  field  when  signals  are  recorded  by 
an  inductive  thin  film  recording  head,  and  signals 
reproduced  from  the  recording  medium  by  a  MR 
thin  film  reproducing  head-are  affected  relatively 
scarcely  by  the  reproducing  fringing  effect  of  noise 
magnetic  fields  created  by  regions  other  than  the 
recording  regions. 

Fig.  4  shows  the  relation  between  crosstalk 
output  level  and  distance  between  a  reproducing 
head  and  the  recording  track  of  a  recording  me- 
dium  for  a  MR  thin  film  reproducing  head  and  an 
inductive  thin  film  reproducing  head.  Signals  were 
recorded  on  a  magnetic  recording  medium  pro- 
vided  with  a  continuous  magnetic  layer  with  an 
inductive  thin  film  recording  head.  Although  the 
width  of  the  recording  track  formed  by  the  induc- 
tive  thin  film  recording  head  is  greater  than  the 
width  of  the  inductive  thin  film  recording  head 

owing  to  the  recording  fringing  effect  of  the  induc- 
tive  thin  film  recording  head,  reproducing  fringing 
output  of  the  MR  thin  film  reproducing  head  and 
the  inductive  thin  film  reproducing  head  was  mea- 

5  sured  on  an  assumption  that  the  width  of  the  re- 
cording  track  is  equal  to  that  of  the  inductive  thin 
film  recording  head.  In  Fig.  4  the  distance  x  from 
the  end  of  a  recording  track  21  to  the  end  of  a 
reproducing  head  20  (Fig.  5)  is  measured  to  the 

io  right  on  the  horizontal  axis.  In  Fig.  4,  the  crosstalk 
output  level  is  represented  by  the  reproducing  out- 
put  relative  to  a  norm  zero  corresponding  to  the 
reproducing  output  of  the  reproducing  head  20 
when  the  reproducing  head  20  is  located  on  the 

is  recording  track  21.  In  Fig.  4,  a  curve  M  is  for  the 
MR  thin  film  reproducing  head  and  a  curve  I  is  for 
the  inductive  thin  film  reproducing  head. 

Suppose  that  reproducing  fringing  length  is  the 
distance  from  the  end  of  the  track  to  a  position 

20  where  the  reproducing  head  is  located  and  cros- 
stalk  is,  for  example,  30  dB  or  below.  Then,  from 
Fig.  4,  reproducing  fringing  length  is  4  urn  for  the 
inductive  thin  film  reproducing  head  and  1  urn  for 
the  MR  thin  film  reproducing  head,  which  is  rela- 

25  tively  small;  that  is,  crosstalk  occurs  in  a  relatively 
wide  range  when  recorded  signals  are  reproduced 
by  the  inductive  thin  film  reproducing  head  and 
crosstalk  occurs  in  a  relatively  narrow  range  when 
recorded  signals  are  reproduced  by  the  MR  thin 

30  film  reproducing  head. 
Accordingly,  crosstalk,  i.e.,  noise,  does  not  in- 

crease  even  if  the  track  width  WTM  of  the  MR  thin 
film  reproducing  head  is  increased,  and  reproduc- 
ing  output  can  be  enhanced  because  the  width  of 

35  the  MR  thin  film  reproducing  head  is  relatively 
large. 

When  signals  are  recorded  on  and  reproduced 
from  a  discrete  recording  medium,  in  particular, 
signals  that  will  generate  noise  are  not  recorded, 

40  because  there  is  no  magnetic  layer  beside  the 
recording  tracks.  Accordingly,  at  least  a  portion  of 
the  MR  thin  film  reproducing  head  is  located  on  the 
recording  track  because  the  MR  thin  film  reproduc- 
ing  head  has  a  large  width  and  crosstalk  attrib- 

45  utable  to  noise  signal  reproduced  from  portions  of 
the  recording  medium  other  than  the  recording 
tracks  does  not  increase  even  if  the  MR  thin  film 
reproducing  head  is  dislocated  from  the  correct 
position  corresponding  to  the  recording  track.  Thus, 

50  allowance  for  the  accuracy  of  positioning  the  re- 
producing  head  may  be  increased  and  the  variation 
of  the  signal  reproducing  output  due  to  the  disloca- 
tion  of  the  reproducing  head  from  the  correct  posi- 
tion  with  respect  to  the  recording  track  can  be 

55  avoided. 
The  composite  thin  film  recording/reproducing 

head  in  the  second  aspect  of  the  present  invention 
is  provided  with  the  MR  thin  film  reproducing  head 

3 
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having  the  MR  thin  film  element  consisting  of  the 
two  MR  magnetic  layers  and  the  nonmagnetic  in- 
termediate  layer  formed  between  the  MR  magnetic 
layers.  Since  the  MR  magnetic  layers  formed  one 
over  the  other  form  a  closed  magnetic,  magnetic 
leakage  from  the  MR  thin  film  reproducing  head  is 
reduced  to  the  least  extent  and  the  reproducing 
fringing  is  further  reduced.  Accordingly,  the  com- 
posite  thin  film  recording/reproducing  head  is  able 
to  provide  increased  reproducing  output  without 
entailing  increase  in  reproducing  output  noise  and, 
when  the  composite  thin  film  recording/reproducing 
head  is  used  in  combination  with  a  discrete  record- 
ing  medium  in  particular,  the  variation  of  the  re- 
producing  output  can  be  suppressed  and  the  re- 
producing  output  characteristics  can  be  improved. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

The  above  and  other  objects,  features  and  ad- 
vantages  of  the  present  invention  will  become  more 
apparent  from  the  following  description  taken  in 
connection  with  the  accompanying  drawings,  in 
which: 

Fig.  1  is  a  schematic,  enlarged  sectional  view  of 
a  composite  thin  film  recording/reproducing 
head  in  a  first  embodiment  according  to  the 
present  invention; 
Fig.  2  is  a  typical  side  elevation  of  an  essential 
portion  of  the  composite  thin  film 
recording/reproducing  head  of  Fig.  1; 
Fig.  3  is  a  schematic,  enlarged  perspective  view 
of  an  essential  portion  of  a  composite  thin  film 
recording/reproducing  head  in  a  second  embodi- 
ment  according  to  the  present  invention; 
Fig.  4  is  a  graph  showing  the  variation  of  the 
level  of  crosstalk  with  the  distance  from  the  end 
of  a  track  to  the  end  of  a  composite  thin  film 
recording/reproducing  head  for  a  composite  thin 
film  recording/reproducing  head  provided  with  a 
MR  thin  film  reproducing  head  and  a  composite 
thin  film  recording/reproducing  head  provided 
with  an  inductive  reproducing  head; 
Fig.  5  is  a  view  illustrating  the  positional  relation 
between  a  recording  track  and  a  composite  thin 
film  recording/reproducing  head; 
Fig.  6  is  a  schematic,  enlarged  perspective  view 
of  assistance  in  explaining  a  mode  of  recording 
signals  on  and  reproducing  signals  from  a  con- 
ventional  discrete  recording  medium; 
Fig.  7  is  a  schematic,  enlarged  sectional  view  of 
a  prior  art  composite  thin  film 
recording/reproducing  head;  and 
Fig.  8  is  a  schematic,  enlarged  sectional  view  of 
a  prior  art  composite  thin  film 
recording/reproducing  head. 

DETAILED  DESCRIPTION  OF  THE  PREFERRED 

EMBODIMENTS 

First  Embodiment 

5  A  composite  thin  film  recording/reproducing 
head  in  a  first  embodiment  according  to  the 
present  invention  will  be  described  hereinafter  with 
reference  to  Figs.  1  and  2.  The  composite  thin  film 
recording/reproducing  head  comprises  an  inductive 

io  thin  film  recording  head  and  a  MR  thin  film  re- 
producing  head,  and  the  magnetic  gap  of  the  in- 
ductive  thin  film  recording  head  and  that  of  the  MR 
thin  film  reproducing  head  are  formed  separately. 

Referring  to  Fig.  1,  a  MR  thin  film  reproducing 
is  head  is  fabricated  on  a  floating  slider  or  a  base  6 

attached  to  a  floating  slider  by  forming  a  first 
magnetic  layer  3  and  a  second  magnetic  layer  4, 
which  serve  as  shields  for  the  MR  thin  film  re- 
producing  head,  one  over  the  other  so  as  to  face 

20  an  air  bearing  surface  7,  forming  a  MR  element  1 
of  a  MR  thin  film  and  a  bias  conductor  18  between 
the  magnetic  layers  3  and  4.  The  MR  element  1 
and  the  bias  conductor  18  are  isolated  from  the 
magnetic  layers  3  and  4  by  a  nonmagnetic  insulat- 

25  ing  layer  8.  The  bias  conductor  18  is  formed 
across  the  MR  element  1  to  magnetize  the  MR 
element  1  in  a  predetermined  direction  to  enable 
the  MR  element  function  in  a  range  in  which  the 
magnetoresistive  characteristics  of  the  MR  element 

30  1  has  excellent  linearity  and  high  sensitivity. 
A  third  magnetic  layer  5  is  formed  on  the  other 

side  of  the  second  magnetic  layer  4  with  respect  to 
the  MR  element  1  and  is  isolated  from  the  second 
magnetic  layer  4  by  the  nonmagnetic  insulating 

35  layer  8.  A  spiral  head  coil,  not  shown,  is  formed, 
similarly  to  the  the  spiral  head  coil  2  shown  in  Fig. 
7,  so  as  to  surround  the  magnetically  coupled  back 
portions  of  the  second  magnetic  layer  4  and  the 
third  magnetic  layer  5. 

40  Thus,  the  MR  thin  film  reproducing  head  of 
what  is  known  as  a  shield  type  comprising  the  first 
magnetic  layer  3,  the  second  magnetic  layer  4  and 
the  MR  element  1  formed  between  the  first  mag- 
netic  layer  3  and  the  second  magnetic  layer  4,  and 

45  an  inductive  thin  film  recording  head  comprising 
the  second  magnetic  layer  4  and  the  third  mag- 
netic  layer  5  forming  a  magnetic  path  and  the 
spiral  head  coil  surrounding  the  magnetic  path  are 
formed. 

50  The  track  width  WTM  of  the  MR  thin  film  re- 
producing  head  is  the  width  of  the  MR  element  1 
on  the  air  bearing  surface  7,  and  the  track  width 
WT|  of  the  inductive  thin  film  recording  head  is  the 
width  of  the  third  magnetic  layer  5  on  the  air 

55  bearing  surface  7.  The  MR  element  1  indicated  by 
continuous  lines  in  Fig.  2  has  a  relatively  small 
track  width  WTM  of,  for  example,  3.5  urn,  and  the 
third  magnetic  layer  5  indicated  by  alternate  long 

4 
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and  short  dash  line  in  Fig.  2  has  a  relatively  small 
width,  i.e.,  the  track  width  WT!  of  the  inductive  thin 
film  recording  head,  of,  for  example,  3  urn. 

Signals  were  recorded  on  and  reproduced  from 
a  discrete  recording  medium  23  (Fig.  6)  having 
recording  tracks  21  of  a  track  width  of  3  urn 
arranged  at  a  track  pitch  of  5  urn  in  a  track  density 
of  5000  tpi  by  using  the  composite  thin  film 
recording/reproducing  head  thus  constructed.  The 
variation  of  the  reproducing  output  could  be  avoid- 
ed  without  entailing  increase  in  reproducing  noise 
and  the  reproducing  characteristics  of  the  compos- 
ite  thin  film  recording/reproducing  head  were  sat- 
isfactory. 

Second  Embodiment 

A  composite  thin  film  recording/reproducing 
head  in  a  second  embodiment  according  to  the 
present  invention  will  be  described  hereinafter  with 
reference  to  Figs.  1  to  3.  Basically,  the  composite 
thin  film  recording/reproducing  head  in  the  second 
embodiment  is  similar  in  construction  to  the  com- 
posite  thin  film  recording/reproducing  head  in  the 
first  embodiment  shown  in  Figs.  1  and  2,  except 
that  the  composite  thin  film  recording/reproducing 
head  in  the  second  embodiment  is  provided  with  a 
MR  thin  film  reproducing  head  having  a  MR  ele- 
ment  1  as  shown  in  an  enlarged  perspective  view 
in  Fig.  3.  As  shown  in  Fig.  3  the  composite  thin  film 
recording/reproducing  head  has  a  MR  thin  film 
reproducing  head  comprising  the  MR  element  1 
comprising  magnetic  layers  11  and  12,  at  least  one 
of  which  is  a  magnetoresistance  effect  layer,  and  a 
nonmagnetic  intermediate  layer  13  sandwiched  be- 
tween  the  magnetic  layers  11  and  12,  a  front 
electrode  15  formed  so  as  to  face  the  air  bearing 
surface  17  facing  a  recording  medium,  and  a  back 
electrode  16.  A  signal  current  flows  in  the  direction 
of  the  arrow  i  perpendicular  to  the  air  bearing 
surface  17. 

As  shown  in  Fig.  2,  the  track  width  WTM  of  the 
MR  thin  film  reproducing  head,  i.e.,  the  width  of  the 
MR  element  1  on  the  air  bearing  surface  17,  is 
greater  than  the  track  width  WT!  of  the  inductive 
thin  film  recording  head,  i.e.,  the  width  of  the  third 
magnetic  layer  5.  Concretely,  the  track  width  WTM 
of  the  MR  thin  film  reproducing  head  is,  for  exam- 
ple,  3.5  urn,  and  the  track  width  WT!  of  the  induc- 
tive  thin  film  recording  head  is,  for  example,  3  urn. 

Signals  were  recorded  on  and  reproduced  from 
a  discrete  recording  medium  23  (Fig.  6)  having 
recording  tracks  of  a  track  width  of  3  urn  and 
arranged  at  a  track  pitch  of  5  urn  in  a  track  density 
of  5000  tpi  by  using  the  composite  thin  film 
recording/reproducing  head  thus  constructed.  The 
variation  of  the  reproducing  output  could  be  avoid- 
ed  without  entailing  increase  in  reproducing  noise 

and  the  reproducing  characteristics  of  the  compos- 
ite  thin  film  recording/reproducing  head  were  sat- 
isfactory. 

The  present  invention  is  not  limited  to  the 
5  foregoing  composite  thin  film  recording/reproducing 

head  in  its  application;  the  present  invention  is 
applicable  also  to  those  of  different  constructions 
including  a  composite  thin  film 
recording/reproducing  head  having  a  single  mag- 

io  netic  gap  serving  as  both  the  magnetic  gap  of  the 
MR  thin  film  reproducing  head  and  that  of  the 
inductive  thin  film  recording  head. 

Although  the  invention  has  been  described  in 
its  preferred  forms  with  a  certain  degree  of  particu- 

15  larity,  obviously  many  changes  and  variations  are 
possible  therein.  It  is  therefore  to  be  understood 
that  the  present  invention  may  be  practiced  other- 
wise  than  as  specifically  described  herein  without 
departing  from  the  spirit  and  scope  thereof. 

20 
Claims 

1.  A  composite  thin  film  recording/reproducing 
head  (30)  comprising,  in  an  integral  laminate 

25  construction  (3,  4,  5): 
a  magnetoresistance  effect  thin  film  re- 

producing  head  having  a  magnetoresistance 
effect  element;  and 

an  inductive  thin  film  recording  head; 
30  wherein  the  track  width  (WTM)  of  the  mag- 

netoresistance  effect  thin  film  reproducing 
head  is  greater  than  that  (WT!)  of  the  inductive 
thin  film  recording  head. 

35  2.  A  composite  thin  film  recording/reproducing 
head  (30)  comprising,  in  an  integral  laminate 
construction  (3,  4,  5); 

a  magnetoresistance  effect  thin  film  re- 
producing  head  comprising  a  magnetoresist- 

40  ance  effect  element  (1)  consisting  of  mag- 
netoresistance  effect  magnetic  layers  (11,  12) 
and  a  nonmagnetic  intermediate  layer  formed 
between  the  magnetoresistance  effect  magnet- 
ic  layers,  and  a  front  electrode  formed  to  be 

45  exposed  to  the  air  bearing  surface  (17)  of  the 
magnetoresistance  effect  thin  film  reproducing 
head  so  that  a  signal  current  flows  through  the 
magnetoresistance  effect  element  in  a  direc- 
tion  perpendicular  to  the  air  bearing  surface; 

50  and 
an  inductive  thin  film  recording  head; 
wherein  the  track  (WTM)  width  of  the  mag- 

netoresistance  effect  thin  film  reproducing 
head  is  greater  than  that  (WT!)  of  the  inductive 

55  thin  film  recording  head. 
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