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Description 

This  invention  relates  to  a  thermal  print  head 
with  resistive  heating  layers  on  a  support. 

A  thermal  print  head  is  used  in  a  facsimile 
device  and  other  recording  devices.  A  need  has 
recently  arisen  for  such  a  head  having  high 
precision  and  high  speed  recording  of  characters 
and  image  onto  a  thermally  sensitive  material  and 
of  compact  dimensions  for  assembling  into  the 
devices.  Furthermore,  in  application  to  a  color 
printing  apparatus  which  has  a  plurality  of 
thermal  heads  for  each  color,  the  heads  are 
required  to  be  of  thin  width  and  arranged  parallel 
each  other.  Responding  to  such  requirements, 
there  has  been  proposed  a  rod  type  head  struc- 
ture  provided  with  a  metal  member  circular  or 
elliptical  cross  section  and  coated  with  a  glass 
glaze  as  illustrated  in  Japanese  Utility  Model  Laid- 
open  No.  57-193545  and  Japanese  Patent  Laid- 
open  No.  58-92576.  A  resistive  heating  element 
array  and  metal  circuit  wiring  connected  thereto 
are  formed  on  the  curved  glass  glaze  surface. 
However,  such  a  structure  contains  significant 
problems  as  follows:  namely,  the  formation  of  the 
resistive  heating  film  and  metal  circuit  wiring 
usually  uses  photo-etching  technique.  This  tech- 
nique  comprises  an  exposure  process  photo 
engraving  with  photo  resist  mask  on  engraved 
film.  To  make  a  photo  resist  mask  pattern,  expos- 
ing  light  is  projected  onto  the  photo  resist  layer 
through  a  pattern  mask  intimately  contacted  with 
or  spaced  apart  from  the  layer.  On  exposure, 
when  the  distance  between  the  mask  pattern  and 
photoresist  layer  is  not  constant  for  projection 
portion  of  a  layer  substrate,  the  high  density 
pattern  of  resistive  heating  elements  and  metal 
circuit  layers  is  not  formed  precisely.  As  a  result,  it 
is  difficult  to  manufacture  desired  high  quality 
thermal  print  heads. 

It  is  an  object  of  this  invention  to  provide  a 
thermal  print  head  easily  manufactured  with  high 
density  resistive  heating  layers  and  metal  circuit 
layers. 

It  is  another  object  of  this  invention  to  provide  a 
thermal  print  head  of  high  quality  and  compact 
dimensions. 

In  accordance  with  this  invention,  there  is  pro- 
vided  a  thermal  print  head  comprising: 

a  heat  sink  substrate; 
resistive  heating  layers  comprising  a  plurality 

of  resistive  heating  elements  mounted  on  the 
substrate; 

metal  circuit  layers  mounted  on  the  substrate 
and  connected  to  respective  resistive  heating 
layers;  and 

an  integrated  circuit  mounted  on  the  substrate 
and  electrically  connected  to  the  metal  circuit 
layers; 

characterised  in  that  the  substrate  has  a  flat 
surface  with  corners  extending  along  both  sides 
thereof,  by  a  heat  resisting  organic  resin  film 
supported  on  the  flat  surface  and  folded  at  the 
corners,  and  in  that  the  resistive  heating  layers 
are  deposited  on  an  area  of  the  film  on  the  flat 

surface  so  that  the  resistive  heating  layers  are 
kept  supported  flat  without  bending. 

A  method  of  manufacturing  the  flexible  film 
type  thermal  print  head  according  to  the  inven- 

5  tion  could  comprise  a  first  step  of  forming  resis- 
tive  heat  layers  on  a  flat  flexible  film  and  a  second 
step  of  rolling  and  adhering  the  flexible  film  along 
a  side  surface  of  a  rod  substrate  with  a  ridge.  In 
practice,  however,  since  the  electrical  resistance 

io  values  of  the  resistive  heating  elements,  after 
adhering  onto  the  rod  substrate,  would  vary 
widely  compared  to  their  values  before  adhering, 
this  method  of  manufacture  is  not  practical. 

Embodiments  of  this  invention  will  now  be 
15  described,  by  way  of  example,  with  reference  to 

the  accompanying  drawings  of  which:  — 
Figure  1  is  a  perspective  view  of  a  thermal  print 

head  according  to  this  invention; 
Figure  2  is  an  enlarged  cross  sectional  view  of 

20  the  thermal  print  head  shown  in  Fig.  1  taken  on 
the  line  ll-ll  of  Fig.  1; 

Figure  3  is  an  enlarged  partial  cross  sectional 
view  of  the  thermal  print  head  in  Fig.  2; 

Figure  4  is  an  enlarged.  perspective  view  of  a 
25  heat  resisting  organic  resin  film  illustrating  the 

manufacturing  process  of  the  thermal  print  head 
of  Fig.  1; 

Figure  5  is  an  enlarged  partial  perspective  view 
of  another  embodiment  of  this  invention; 

30  Figure  6  is  an  enlarged  sectional  view  of  illus- 
tration  of  manufacturing  process  of  the  thermal 
print  head  showing  in  Fig.  5. 

In  the  drawings  like  reference  numerals  desig- 
nate  identical  corresponding  parts  in  each  of  the 

35  embodiments.  Figs.  1  to  3  show  a  thermal  print 
head  10  provided  with  an  aluminium  heat  sink 
substrate  11  which  is  a  rod  of  square  cross 
section.  One  side  (the  top  in  Fig.  1)  of  the 
substrate  11  has  a  flat  surface  13  polished  to  a 

40  high  degree,  and  contiguous  with  rounded  cor- 
ners  15  and  17  along  the  side  edges  of  flat  surface 
13.  On  a  side  surface  19  of  substrate  11,  a  step  21 
is  formed  parallel  to  the  axis  of  substrate  11.  A 
heat  resisting  organic  resin  film  23  of  polyimide  is 

45  formed  on  flat  surface  13  and  both  side  surfaces 
•1  9  and  25  of  substrate  1  1  ,  and  folded  at  corners  1  5 
and  17,  so  that  an  edge  of  film  23  is  joined  to  step 
21.  On  film  23,  there  are  formed  resistive  heating  * 
layers  27  comprising  resistive  elements,  metal 

so  circuit  layers  31  extending  from  an  area  of  resis- 
tive  heating  layers  27  over  folded  sections  29  over 
corners  15  and  17,  and  semiconductor  integrated 
circuits  33  electrically  connected  by  bonding 
wires  to  metal  circuit  layers  31  .  In  the  side  surface 

55  (the  bottom  in  Fig.  1)  of  substrate  11  opposite 
surface  13,  cut-out  portions  35  are  formed;  ter- 
minal  boxes  37  are  mounted  in  cut-out  portions 
35.  Outer  metal  circuit  layers  39  (Fig.  2)  are 
connected  to  terminals  38  of  terminal  boxes  37.  A 

60  wear  resisting  layer  41  of  di-tantalum  pentoxide 
(Ta205)  covers  film  23,  heat  generating  resistive 
layers  27  and  metal  circuit  layers  31  on  film  23 
over  flat  surface  13.  Layer  41  may  also  cover 
folded  sections  29  of  film  23  as  shown  in  Figs.  2 

65  and  3. 
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The  manufacturing  process  of  the  thermal  print 
ead  10  will  be  described  referring  to  Fig.  4. 
First,  a  flexible  insulating  organic  resin  film  23 

if  heat  resisting  polymer  such  as  polyimide  with 
hernial  decomposition  at  600°C  is  prepared.  Each 
if  the  surfaces  of  film  23,  is  flat  with  an  average 
oughness  of  2  to  20  urn.  By  the  use  of  thin  film 
Bchnique  i.e.  evaporation,  sputtering  plasma 
hemical  vapor  deposition,  photoetching  and  so 
m,  on  one  surface,  are  deposited  and  patterned 
irrays  of  resistive  heating  layers  27  divided  into  a 
lumber  of  a  plurality  of  heat  resistive  elements 
ind  metal  circuit  layers  31  connected  to  both  ends 
)f  respective  resistive  heating  layers  27  and  defin- 
ng  the  length  of  the  resistive  heat  layers  27.  Metal 
:ircuit  layers  31  contain  a  common  conductive 
ayer  67,  outer  circuit  layers  39  and  terminal 
ayers  40  connected  to  outer  driver  circuits.  In  Fig. 
I,  an  area  designated  by  the  number  43  is  a 
josition.  which  integrated  circuits  33  are 
nounted.  Thus,  a  flexible  circuit  board  24  is 
ibtained.  Board  24  is  intimately  contacted  with 
md  fixed  on  flat  surface  13  of  substrate  11  and 
bided  at  corners  15  and  17  towards  side  surfaces 
19  and  25.  Throughout  this  process,  the  film  area 
deposited  with  resistive  heating  layers  27  is  kept 
iat  by  tension  means  to  avoid  any  bending  and 
nechanical  strain  occurring  unexpectedly  in 
■esistive  heating  layers  27.  It  was  ascertained  by  a 
jomparative  experiment  of  distorted  resistive 
ayers  with  nondistorted  resistive  layers  that 
■esistance  values  of  resistive  layers  after  distor- 
:ion  substantially  increased  and  varied  widely  as 
:ollows:  100  pieces  of  Ta—  Si—  0  film  resistive 
slements  in  0.3  urn  thickness  and  dimension  of 
100  urn  X  180  urn  were  deposited  on  a  polyimide 
film  of  20  urn  thickness  by  sputtering.  The 
resistance  values  of  these  elements  was  300Q± 
3%. 

The  film  was  subsequently  stuck  on  a  cylindri- 
cal  metal  substrate  having  a  semi-diameter  of  0.5 
cm,  and  the  values  were  measured;  the  resistance 
values  varied  to  600Q±  50%,  deviating  widely- 
from  the  expected  value. 

It  is  necessary  that  flexible  film  23  is  mounted 
on  substrate  1  1  while  keeping  it  flat. 

Therefore,  the  film  area  deposited  with  heating 
resistive  layers  27  is  positioned  on  flat  surface  13 
and  the  other  film  area  patterned  with  metal 
circuit  layers  31  may  be  folded  at  the  corners  15 
and  17  to  extend  through  folded  sections  29. 
Thereafter  integrated  circuit  33  is  mounted  on 
area  43  and  its  electrode  pads  are  bonded  to 
metal  circuit  layers  31  and  39  with  bonding  wires 
45. 

Finally  a  wear  resisting  layer  41  of  Ta2Os  of 
about  3  urn  thickness  is  adhered  on  resistive 
heating  layers  27  and  nearby  it  and  over  folded 
film  sections  29. 

In  this  embodiment,  since  resistive  heating 
layers  27  and  metal  circuit  layers  31  and  39  are 
formed  on  flexible  organic  resin  film  23  while  it  is 
kept  flat,  the  thin  film  technique  is  usable  and 
useful  in  the  manufacturing  process  of  such 
elements;  as  a  result,  a  thermal  print  head  with 

nign  aensity  CircuiT  is  prouuceu.  runner,  ueuauac 
surface  13  of  substrate  11  is  flat  and  keeps 
supporting  film  23  flat,  resistive  heating  layers  27 
on  surface  13  are  not  bent,  folded  or  deformed.  In 

>  consequence,  this  structure  provided  the  desired 
effect  that  the  resistance  values  of  resistive  heat- 
ing  elements  are  kept  constant. 

Fig.  5  shows  another  embodiment  of  the  inven- 
tion.  A  heat  sink  substrate  51  comprises  a  flat 

o  metal  plate  53  and  a  metal  block  55  of  square 
cross  section,  made  of  either  copper  or 
aluminium.  Metal  plate  53  is  made  from  a  planar 
sheet  of  0.1  mm  thickness  or  more  for  hard 
ductility  with  a  flat  surface  52  having  less  than  20 

5  urn  roughness.  After  film  23  is  fixed  to  metal  plate 
53,  metal  plate  53  and  metal  block  55  are  united 
with  each  other.  As  is  described  in  previous 
embodiment,  the  resistance  values  of  resistive 
heating  layers  27  are  changed  by  bending  or 

'0  folding  the  area  of  the  film  23  below  the  deposited 
resistive  heating  layers  27.  Accordingly,  it  is 
important  that  the  area  of  the  film  supporting 
resistive  heating  layers  27  is  continuously  kept 
flat  throughout  the  whole  process.  This  embodi- 

!5  ment  easily  keeps  the  appropriate  part  of  film  23 
flat.  In  Fig.  6,  a  sheet-like  aluminium  plate  of  0.2 
mm  thickness  with  a  flat  surface  52  is  prepared  for 
metal  plate  53.  To  surface  52  heat  resisting 
insulating  film  23  of  polyimide  resin  is  adhered 

io  without  any  non-adhering  area  and  any  trapped 
air  between  the  surface  52  and  heat  resisting  film 
23.  Such  a  non-adhering  area  or  trapped  air  may 
prevent  heat  transmission  from  resistive  heating 
layers  27  to  substrate  51  and  lose  uniform  thermal 

?5  sensitive  operation  of  resistive  heating  layers. 
Subsequently,  by  thin  film  techniques,  a 

Ta—  Si—  Ofilm  is  deposited  on  film  23  at  a  room 
temperature  by  sputtering  with  the  use  of  a 
sintered  target  of  tantalum  and  silicon  oxide. 

to  Thereafter  on  the  film  a  double  metal  layer  of 
chrome  and  gold  is  evaporated.  These  materials 
are  then  coated  with  photoresist,  exposed  and 
developed,  leaving  an  etch-resistance  pattern  of 
photoresist  where  the  layers  is  desired.  The 

45  remaining  materials  are  etched  and  then  resistive 
heating  layers  27  are  divided  into  a  plurality  of 
heat  resistive  elements  of  a  predetermined 
pattern,  and  metal  circuit  layers  31  and  39  are 
formed.  Since  film  23  is  flat  throughout  the 

so  process,  thin  film  techniques  such  as  photoetch- 
ing  are  useful  and  usable;  as  a  result  a  high 
density  arrangement  of  resistive  heating 
elements  with  resolution  of  more  than  1  6  dots  per 
mm  is  realized.  A  circuit  board  obtained  in  this 

55  way  is  mounted  on  metal  block  55  as  shown  in 
Fig.  5  and  covered  with  a  wear  resisting  layer  41 
of  Ta205.  Finally  semiconductor  integrated  circuit 
chips  33  are  formed  on  film  23  over  the  side 
surface  of  substrate  51  and  wire-bonded  with 

60  bonding  wires  45. 
In  this  embodiment,  by  use  of  metal  plate  53, 

film  23  is  kept  so  flat  throughout  the  whole 
process  that  resistance  values  of  resistive  heating 
layers  are  maintained  constant  at  expected 

65  values. 
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It  is  understood  that  the  thermal  print  head  of 
this  invention  can  be  used  in  many  types,  for 
example  a  long  and  narrow  rod,  of  heat  sink 
substrate  with  a  flat  and  planar  surface.  As  men- 
tioned  above,  a  thermal  print  head  according  to 
this  invention  can  have  expected  resistance 
values  of  resistive  heating  layers  with  a  film 
having  a  flexible  base  which  is  advantageous. 

Claims 

1.  A  thermal  print  head  comprising: 
a  heat  sink  substrate  (11); 
resistive  heating  layers  (27)  comprising  a  plu- 

rality  of  resistive  heating  elements  mounted  on 
the  substrate  (11); 

metal  circuit  layers  (31)  mounted  on  the  sub- 
strate  (11)  and  connected  to  respective  resistive 
heating  layers  (27);  and 

an  integrated  circuit  (33)  mounted  on  the  sub- 
strate  (11)  and  electrically  connected  to  the  metal 
circuit  layers  (31),  characterised  in  that  the  sub- 
strate  (11)  has  a  flat  surface  (13)  with  corners  (15, 
17)  extending  along  both  sides  thereof,  by  a  heat 
resisting  and  insulating  organic  resin  film  (23) 
supported  on  the  flat  surface  (13)  and  folded  at 
the  corners  (15,  17),  and  in  that  the  resistive 
heating  layers  (27)  and  the  metal  circuit  layers 
(31)  are  deposited  on  an  area  of  the  film  (23)  on 
the  flat  surface  (13)  so  that  the  resistive  heating 
layers  (27)  are  kept  supported  flat  without  bend- 
ing. 

2.  A  thermal  print  head  according  to  claim  1 
characterised  in  that  the  heat  sink  substrate  com- 
prising  a  flat  metal  plate  (53)  and  a  metal  block 
(55),  the  flat  metal  plate  (53)  having  a  flat  surface 
(57)  to  support  the  film  (23)  while  flat. 

3.  A  thermal  print  head  according  to  claim  1  or  2 
characterised  in  that  the  film  (23)  is  made  of 
polyimide  resin. 

4.  A  thermal  print  head  according  to  claim  1 
characterised  in  that  at  least  the  film  (23),  the 
resistive  heating  layers  (27)  and  the  metal  circuit 
layers  (31)  on  the  flat  surface  (13)  are  covered 
with  a  wear  resisting  layer  (41  ). 

5.  A  thermal  print  head  according  to  claim  4 
characterised  in  that  the  resistive  heating  layers 
(27)  are  made  of  Ta  —  Si  —  0  and  the  wear  resisting 
layer  (41  )  is  made  of  Ta205. 

6.  A  thermal  print  head  according  to  claim  1 
characterised  in  that  both  folded  sections  (29)  of 
the  film  (33)  at  the  corners  (15,  17)  of  the  heat  sink 
substrate  (1  1  )  do  not  support  the  resistive  heating 
layers  (27). 

7.  A  thermal  print  head  according  to  claim  6 
characterised  in  that  the  metal  circuit  layers  (31) 
extend  over  the  folded  sections  (29)  of  the  film 
(23). 

8.  A  thermal  print  head  according  to  claim  1  or  2 
characterised  in  that  the  film  (23)  intimately  con- 
tacts  on  the  flat  metal  plate. 

9.  A  thermal  print  head  according  to  claim  1 
characterised  in  that  the  integrated  circuit  (33)  is 
mounted  on  the  film. 

10.  A  thermal  print  head  according  to  claim  1 

characterised  in  that  the  heat  sink  substrate  (1  1  )  is 
of  the  rod  type. 

Patentanspruche 
5 

1.  Ein  Warmedruckkopf  bestehend  aus: 
einem  warmeaufnehmenden  Substrat  (11); 
Widerstandsheizschichten  (27)  mit  einer  Mehr- 

zahl  von  auf  dem  Substrat  (11)  angeordneten 
io  Widerstandsheizelementen; 

auf  dem  Substrat  (11)  angeordneten  und  mit 
jeweiligen  Heizschichten  (27)  verbundenen 
Stromleitungsschichten  (31)  aus  Metall;  und 

einem  auf  dem  Substrat  (1  1  )  angeordneten  und 
15  mit  den  Stromleitungsschichten  (31)  aus  Metall 

elektrisch  verbundenen  integrierten  Schaltkreis 
(33),  dadurch  gekennzeichnet,  daB  das  Substrat 
(11)  eine  ebene  Oberflache  (13)  mit  an  ihren 
beiden  Seiten  entlang  verlaufenden  Ecken  (15,  17) 

20  hat,  durch  einen  hitzebestandigen  und  isolieren- 
den  organischen  Harzfilm  (23),  der  auf  der  ebenen- 
Oberflache  (13)  abgestutzt  und  an  den  Ecken  (15, 
17)  gefaltet  ist,  und 

daS  die  Widerstandsheizschichten  (27)  und  die 
25  aus  Metall  bestehenden  Stromleitungsschichten 

(31)  auf  einem  Bereich  des  auf  der  ebenen  Ober- 
flache  (13)  befindlichen  Filmes  (23)  abgeschieden 
sind,  so  daB  die  Widerstandsheizschichten  (27) 
ohne  Verbiegung  eben  abgestutzt  gehalten  sind. 

30  2.  Ein  Warmedruckkopf  nach  Anspruch  1, 
dadurch  gekennzeichnet,  daB  das  warmeaufneh- 
mende  Substrat  eine  flache  Metallplatte  (53)  und 
einen  Metallblock  (55)  umfaBt,  wobei  die  flache 
Metallplatte  (53)  eine  ebene  Oberflache  (57)  hat, 

35  um  den  Film  (23)  in  ebenem  Zustand  abzustiitzen. 
3.  Ein  Warmedruckkopf  nach  Anspruch  1  oder 

2,  dadurch  gekennzeichnet,  daB  der  Film  (23)  aus 
Polyimidharz  gefertigt  ist. 

4.  Ein  Warmedruckkopf  nach  Anspruch  1, 
40  dadurch  gekennzeichnet,  daB  wenigstens  der 

Film  (23),  die  Widerstandsheizschichten  (27)  und 
die  aus  Metall  bestehenden  Stromleitungsschich- 
ten  (31)  auf  der  ebenen  Oberflache  (13)  mit  einer 
verschleiBfesten  Schicht  (41)  bedeckt  sind. 

45  5.  Ein  Warmedruckkopf  nach  Anspruch  4, 
dadurch  gekennzeichnet,  daB  die  Widerstands- 
heizschichten  (27)  aus  Ta  —  Si  —  0  und  die  ver- 
schleiBfeste  Schicht  (41)  aus  Ta205  gefertigt  sind. 

6.  Ein  Warmedruckkopf  nach  Anspruch  1, 
so  dadurch  gekennzeichnet,  daB  die  beiden  an-  den 

Ecken  (15,  17)  des  warmeaufnehmenden  Sub- 
strats  (11)  umgefalteten  Abschnitte  (29)  des  Films 
(13)  keine  Widerstandsheizschichten  (27)  tragen. 

7.  Ein  Warmedruckkopf  nach  Anspruch  6, 
55  dadurch  gekennzeichnet,  daB  die  aus  Metall 

bestehenden  Stromleitungsschichten  (31)  sich 
uber  die  umgefalteten  Abschnitte  (29)  des  Films 
(23)  hinweg  erstrecken. 

8.  Ein  Warmedruckkopf  nach  Anspruch  1  oder 
60  2,  dadurch  gekennzeichnet,  daB  der  Film  (23)  mit 

innigem  Kontakt  auf  die  flache  Metallplatte  aufge- 
bracht  ist. 

9.  Ein  Warmedruckkopf  nach  Anspruch  1, 
dadurch  gekennzeichnet,  daB  der-  integrierte 

65  Schaltkreis  (33)  auf  dem  Film  angeordnet  ist. 
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10.  Ein  Warmedruckkopf  nach  Anspruch  1, 
ladurch  gekennzeichnet,  da(5  das  warmeaufneh- 
nende  Substrat  (11)  stabformig  ist. 

tevendications 

1.  Tete  d'impression  thermique,  comprenant: 
un  substrat  (11)  formant  radiateur, 
des  couches  resistives  (27)  de  chauffage  com- 

>renant  plusieurs  elements  resistifs  de  chauffage 
nontes  sur  le  substrat  (11), 

des  couches  metalliques  (31)  de  circuit  montees 
sur  le  substrat  (11)  et  connectees  aux  couches 
esistives  (27)  de  chauffage,  et 

un  circuit  integre  (33)  monte  sur  le  substrat  (11) 
it  connecte  electriquement  aux  couches  metalli- 
ques  (31)  de  circuit, 

caracterisee  en  ce  que  le  substrat  (11)  a  une 
surface  plate  (13)  ayant  des  coins  (15,  17)  dis- 
poses  le  long  de  ses  deux  cotes,  par  un  film  (23) 
1'une  resine  organique  resistant  a  la  chaleur  et 
solarfte,  supporte  par  la  surface  plate  (13)  et 
eplie  aux  coins  (15,  17),  et  en  ce  que  les  couches 
•esistives  (27)  de  chauffage  et  les  couches  metalli- 
ques  (31)  de  circuit  sont  deposees  sur  une  zone 
du  film  (23)  disposee  sur  la  surface  plate  (13)  de 
naniere  que  les  couches  resistives  (27)  de  chauf- 
fage  soient  maintenues  en  etant  supportees  a  plat 
sans  flexion. 

2.  Tete  d'impression  thermique  selon  la  reven- 
dication  1,  caracterisee  en  ce  que  le  substrat 
formant  radiateur  comporte  une  plaque  metalli- 
que  plate  (53)  et  un  bloc  metallique  (55),  la  plaque 
metallique  plate  (53)  ayant  une  surface  plate  (57) 
destinee  a  supporter  le  film  (23)  a  plat. 

3.  lete  a  impression  tnermique  seion  i  une  ues 
revendications  1  et  2,  caracterisee  en  ce  que  le 
film  (23)  est  forme  d'une  resine  polyimide. 

4.  Tete  d'impression  thermique  selon  la  reven- 
;  dication  1,  caracterisee  en  ce  que  le  film  (23),  les 

couches  resistives  (27)  de  chauffage  et  les 
couches  metalliques  (31)  de  circuit  au  moins, 
placees  sur  la  surface  plate  (13),  sont  recouverts 
d'une  couche  (41)  qui  resiste  a  I'usure. 

o  5.  Tete  d'impression  thermique  selon  la  reven- 
dication  4,  caracterisee  en  ce  que  les  couches 
resistives  (27)  de  chauffage  sont  formees  de 
Ta—  Si—  0  et  la  couche  (41)  resistant  a  I'usure  est 
formee  de  Ta205. 

'5  6.  Tete  d'impresson  thermique  selon  la  revendi- 
cation  1,  caracterisee  en  ce  que  les  deux  troncons 
(29)  du  film  (33)  replies  aux  coins  (15,  17)  du 
substrat  (11)  formant  radiateur  ne  supportent  pas 
les  couches  resistives  (27)  de  chauffage. 

'.o  7.  Tete  d'impression  thermique  selon  la  reven- 
dication  6,  caracterisee  en  ce  que  les  couches 
metalliques  (31)  de  circuit  sont  disposees  par- 
dessus  les  trongons  replies  (29)  du  film  (23). 

8.  Tete  d'impression  thermique  selon  I'une  des 
is  revendications  1  et  2,  caracterisee  en  ce  que  le 

film  (23)  est  en  contact  intime  avec  la  plaque 
metallique  plate. 

9.  Tete  d'impression  thermique  selon  la  reven- 
dication  1,  caracterisee  en  ce  que  le  circuit  integre 

jo  (33)  est  monte  sur  le  film. 
10.  Tete  d'impression  thermique  selon  la  reven- 

dication  1,  caracterisee  en  ce  que  le  substrat  (11) 
formant  radiateur  est  du  type  en  forme  de  bar- 
reau. 
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