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0   Built-in  chip  transponder  with  antenna  circuit. 
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0   An  antenna  circuit  to  be  used  in  conjunction  with 
a  chip  transponder  (2)  to  be  built-in  in  a  thick-walled 
surface  (1)  which  may  be  of  metal.  The  antenna 
circuit  is  insertable  into  a  depression  in  the  surface 
destined  for  the  chip  transponder  and  serves  both 
for  the  reception  and  emission  respectively  of  inter- 
rogative  signals  for  -  and  response  signals  from  -  the 
transponder.  The  antenna  circuit  is  formed  by 
potcore  means  which  has  a  radiation  field  extending 
in  a  direction  away  from  the  surface,  and  which  is 
provided  in  the  depression,  except  at  the  surface 
side,  with  a  surrounding  shield  of  a  non-ferro  metal. 
The  shield  consists  of  an  open  shielding  jacket  (5) 
with  bottom  and  wall.  The  potcore  means  comprises 
at  least  an  open  half  potcore  of  ferrite  (3)  having  a 
winding  package  (4),  and  the  wall  of  the  shielding 
jacket,  arranged  around  the  potcore,  extends  to  the 
surface  side.  The  potcore  either  extends  to  the  sur- 
face  side  and  is  open  at  said  side,  or  extends  to  just 
under  the  surface  side,  and  at  said  side  is  covered 
with  a  cover  plate  of  ferrite  having  at  least  a  center 
hole.  Said  plate  is  aligned  with  the  edge  of  the 
shielding  jacket  and  the  surface  side.  The  hole  in  the 
cover  plate  may  be  implemented  as  a  slot  extending 
on  both  sides  of  the  center. 
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Field  of  the  Invention. 

The  invention  relates  to  an  antenna  circuit  to 
be  used  in  conjunction  with  a  chip  transponder  to 
be  built-in  in  a  thick-walled  surface,  which  antenna 
circuit  is  insertable  into  a  depression  in  the  surface 
destined  for  the  chip  transponder  en  serves  both 
for  the  reception  and  emission  respectively  of  inter- 
rogative  signals  for  -  and  response  signals  from  - 
the  transponder,  and  in  which  the  antenna  circuit  is 
formed  by  potcore  means  which  have  a  radiation 
field  extending  in  a  direction  away  from  the  sur- 
face.  Such  an  antenna  circuit  is  known  in  practice. 

Background  of  the  Invention. 

It  is  known  in  this  practice  to  attach  such  a 
transponder  chip  and  associated  antenna  circuit  to 
an  object  that  is  to  be  identified.  The  said  antenna 
circuit  or  antenna  element  is  often  of  a  high  u. 
material.  The  chip  transponder  and  associated  an- 
tenna  circuit,  which  are  then  both  built-in  in  a  thick- 
walled  surface,  are  little  prone  to  damage  from  the 
outside  and,  despite  their  embedding  in  metal  have 
an  effective  field  of  radiation  while  retaining  a  good 
quality  factor  and  sufficient  selective  reading  dis- 
tance.  Such  a  chip  transponder  and  associated 
antenna  circuit  can  have,  a  selective  distance  of  20 
through  30  cm. 

However,  a  problem  in  these  known  chip  tran- 
sponders  and  associated  potcore  antenna  circuits 
is  the  detuning  of  the  frequency  by  the  ferro  metal- 
lic  surroundings. 

Summary  of  the  Invention. 

The  invention  aims  to  obviate  above  mentioned 
problem  and  to  provide  a  chip  transponder  with 
associated  antenna  or  tank  circuit  of  which  the 
frequency  is  not  detuned  by  the  ferro-metallic  sur- 
roundings. 

This  is  achieved  in  the  case  of  an  antenna 
circuit  of  the  above  mentioned  sort  in  that  the 
potcore  means  are  provided  in  the  depression, 
except  at  the  surface  side,  with  a  surrounding 
shield  of  a  non-ferro  metal. 

In  this  implementation  according  to  the  inven- 
tion  surprisingly  it  appeared  that  a  possible  de- 
tuning  of  the  antenna  or  tank  circuit  of  the  tran- 
sponder,  brought  about  by  the  shielding  can  be 
compensated  by  correcting  the  initial  inductivity  of 
the  tank  circuit.  This  can  be  effected  such  that, 
when  the  tank  circuit  is  mounted  mechanically 
fixed  in  the  shield,  the  frequency  can  be  again 
corrected  to  e.g.  the  usual  frequency  of  134,2  kHz. 
The  advantage  -  once  the  transponder  chip  and 
antenna  circuit  are  embedded  in  the  thick-walled 
surface,  it  being  ferro  metal  or  non-ferro  metal  -  is 

that  the  shielding  prevents  that  the  antenna  or  tank 
circuit  is  detuned  or  the  quality  factor  Q  is  reduced. 

A  further  advantage  in  this  implementation  is 
obtained  because  the  shielding  of  non-ferro  metal 

5  also  offers  mechanical  robustness  through  which  a 
possible  plastic  housing  is  not  required  anymore. 

A  further  advantage  is  that  the  chip  transpon- 
der  and  potcore  antenna  circuit  can  be  mounted 
directly  into  a  metal  surface  without  the  efficiency 

io  being  aggravated. 

Brief  description  of  the  drawings. 

The  invention  will  be  illustrated  in  more  detail 
75  by  virtue  of  a  few  examples  of  various  embodi- 

ments,  with  reference  to  the  drawing,  in  which: 
Figures  1a  and  1b  respectively  present  a  trans- 
verse  section  view  and  a  frontal  view  of  a  first 
embodiment  in  keeping  with  the  invention;  and 

20  Figures  2a,  2b  and  2c  respectively  present  a 
transverse  section  view  and  a  first  and  second 
frontal  view  of  two  variants  of  a  second  embodi- 
ment  in  keeping  with  the  invention. 

25  Detailed  description  of  the  Invention. 

In  Figure  1a  a  transverse  section  view  sche- 
matically  is  given  of  a  built-in  chip  transponder  and 
an  associated  antenna  or  tank  circuit  consisting  of 

30  an  open  half  potcore  operating  as  antenna  and  a 
winding  package  in  the  cilindrical  slot  operating  as 
antenna.  In  this  transverse  section  the  thick-walled 
surface  is  indicated  with  1,  the  chip  transponder 
built-in  in  the  depression  of  the  surface  with  2,  the 

35  half  potcore  of  e.g.  ferrite  with  3,  and  the  winding 
package  with  4.  The  half  potcore  in  this  case 
consists  of  a  bush  implemented  with  bottom  and 
hollow  core,  which  bush  at  its  upper  side  is  open. 

With  such  an  arrangement  of  above  chip  tran- 
40  sponder  and  potcore  antenna,  a  detuning  of  the 

antenna  comes  about  as  a  result  of  ferro-metallic 
material  in  the  environment.  By  using  a  shield  of 
non-ferro  metal,  such  as  e.g.  a  jacket  of  aluminum 
open  at  its  upper  side,  the  influence  of  the  ferro- 

45  metallic  environment  can  be  obviated.  Also  other 
non-ferro  metals,  like  copper,  can  be  used  for  the 
shield.  Advantageously  the  chip  transponder  is  also 
inserted  in  the  shielding  jacket  and  is  connected  to 
the  antenna  or  tank  circuit  in  a  non-indicated  man- 

50  ner. 
The  possible  detuning  of  the  transponder  an- 

tenna  circuit  brought  about  by  the  jacket  5  can 
surprisingly  be  compensated  through  correction  of 
the  initial  inductivity  of  the  antenna  circuit.  This  can 

55  be  arranged  such  that  when  the  antenna  circuit  is 
mechanically  mounted  in  the  shielding  jacket  the 
transponder  frequency  is  corrected  to  the  usual 
frequency  of  134,2  kHz.  Also  the  shielding  attends 
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to  it  that  the  quality  factor  upon  mounting  in  a 
metal  thick-walled  surface  as  a  whole  is  not  re- 
duced. 

In  this  implementation  of  Figure  1  the  edge  of 
the  cylindrical  wall  of  the  shielding  jacket  5  is 
aligned  with  the  surface  and  the  upper  side  of  the 
potcore  antenna  remains  open  bringing  about  a 
somewhat  lower  quality  factor. 

In  Figure  2a  a  transverse  section  view  is  in- 
dicated  again  of  an  antenna  circuit  associated  with 
a  built-in  chip  transponder  2,  which  antenna  circuit 
is  similar  to  the  one  in  figure  1.  The  shielding 
jacket  5  again  is  arranged  around  the  cylindrical 
potcore  such  that  the  edge  of  the  jacket  5  is  flush 
with  the  upper  surface  of  the  wall  1.  The  dimen- 
sions  of  shielding  jacket  and  potcore  in  this  im- 
plementation  are  such  that  some  room  is  main- 
tained  for  a  separate  covering  disc  6  of  ferrite 
which  is  aligned  with  the  said  surface  side.  In  this 
implementation  a  closed  magnetic  circuit  is  ob- 
tained  with  high  quality  factor. 

In  Figure  2b  a  front  view  is  given  in  which  the 
covering  disc  6  is  provided  with  a  central  hole  in 
order  to  obtain  a  proper  radiating  or  scattering  field 
of  the  antenna.  In  Figure  2c  a  variant  is  given  in 
which  the  covering  disc  6  is  provided  with  a  slot 
extending  on  both  sides  of  the  center.  Hereby  the 
radiation  field  of  the  antenna  is  somewhat  larger 
relative  to  the  embodiment  of  Figure  2b  while  still 
maintaining  a  stable  high  quality  factor.  It  is  also 
possible  to  provide  the  covering  disc  with  a  second 
slot  rectangular  to  the  first  slot. 

It  goes  without  saying  that  various  modifica- 
tions  and  alterations  are  possible  within  the  frame- 
work  of  the  invention.  The  antenna  circuit  can  be 
implemented  in  an  other  manner,  e.g.  coupled  with 
a  resonator  circuit  on  a  half  or  whole  potcore.  In 
this  case  the  antenna  circuit  is  connected  by 
means  of  one  or  more  secondary  windings  to  the 
windings  of  the  potcore  resonator. 

2.  Antenna  circuit  according  to  claim  1,  in  which 
the  thick-walled  surface  is  of  metal. 

3.  Antenna  circuit  according  to  claim  1  and  2,  in 
5  which  the  shield  consists  of  an  open  shielding 

jacket  with  bottom  and  wall. 

4.  Antenna  circuit  according  to  claim  3,  in  which 
the  potcore  means  comprises  at  least  an  open 

io  half  potcore  of  ferrite  having  a  winding  pack- 
age,  and  in  which  the  wall  of  the  shielding 
jacket,  arranged  around  the  potcore,  extends  to 
the  surface  side. 

is  5.  Antenna  circuit  according  to  claim  4,  in  which 
the  potcore  extends  to  the  surface  side  and  is 
open  at  said  side. 

6.  Antenna  circuit  according  to  claim  4,  in  which 
20  the  potcore  extends  to  just  under  the  surface 

side,  and  at  said  side  is  covered  with  a  cover 
plate  of  ferrite  having  at  least  a  center  hole, 
which  plate  is  aligned  with  the  edge  of  the 
shielding  jacket  and  the  surface  side. 

25 
7.  Antenna  circuit  according  to  claim  6,  in  which 

the  hole  in  the  cover  plate  is  implemented  as  a 
slot  extending  on  both  sides  of  the  center. 

30  8.  Antenna  circuit  according  to  claim  1,  in  which 
the  shielding  is  of  aluminum. 

9.  Antenna  circuit  according  claim  1,  in  which  the 
chip  transponder  is  arranged  between  the 

35  potcore  means  and  the  shielding. 

10.  Antenna  circuit  according  to  claim  4,  in  which 
the  potcore  means  are  coupled  with  a  resona- 
tor  circuit  on  a  further  half  or  whole  potcore. 

40 

Claims 

1.  An  antenna  circuit  to  be  used  in  conjunction 
with  a  chip  transponder  to  be  built-in  in  a  thick-  45 
walled  surface,  which  antenna  circuit  is  inser- 
table  into  a  depression  in  the  surface  destined 
for  the  chip  transponder  en  serves  both  for  the 
reception  and  emission  respectively  of  inter- 
rogative  signals  for  -  and  response  signals  50 
from  -  the  transponder,  and  in  which  the  an- 
tenna  circuit  is  formed  by  potcore  means 
which  have  a  radiation  field  extending  in  a 
direction  away  from  the  surface,  character- 
ized  in  that  the  potcore  means  are  provided  in  55 
the  depression,  except  at  the  surface  side,  with 
a  surrounding  shield  of  a  non-ferro  metal. 
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