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©  Antenna  receiving  apparatus. 

©  A  receiving  apparatus  for  receiving  microwave 
communications  which  includes  a  helical  radiator 
(14)  attached  to  a  capacity  plate  (12).  A  down  con- 
verter  is  integrated  onto  the  back  side  of  the  capac- 
ity  plate  (12).  Such  a  receiving  apparatus  is  smaller 
in  overall  size  when  compared  with  a  similar  conven- 
tional  helical  antenna  where  the  down  converter  is 
produced  separately  from  the  antenna. 
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BACKGROUND  OF  THE  INVENTION 

Field  Of  The  Invention 

The  present  invention  relates  to  antenna  re- 
ceiving  apparatus,  in  particular  a  helical  antenna 
with  a  down  converter  constructed  on  the  back  side 
of  the  antenna  capacity  plate. 

Related  Art 

In  today's  society  there  is  a  rapid  development 
of  information  network  systems.  The  demand  for 
satellite  communication  systems  is  increasing.  Fre- 
quency  bands  for  these  systems  are  expanding 
into  ever  higher  frequency  ranges.  Multitudes  of 
businesses  and  homes  are  now  receiving  satellite 
broadcasting.  Satellite  broadcasting  and  receiving 
has  become  common  on  a  national  and  interna- 
tional  scale. 

The  advancement  of  high  frequency  field  effect 
transistors  and  schottky  barrier  field  effect  transis- 
tors  (MESFET),  using  compound  semiconductors 
such  as  GaAs  and  HEMTs,  have  given  rise  to 
devices  with  excellent  noise  characteristics.  Re- 
cently,  these  advances  have  prompted  the  realiza- 
tion  of  a  down  converter  configured  with  MMICs 
(microwave  monolithic  integrated  circuit)  capable  of 
converting  high  frequencies  to  lower  frequencies. 
The  down  converter  configuration  is  of  small  size, 
reduces  cost  and  yields  high  performance. 

A  down  converter  is  constituted  by  a  first  stage 
RF  amplifier,  a  mixer,  an  oscillator,  an  IF  amplifier, 
and  so  on.  The  MMIC  form  of  a  down  converter 
drastically  reduces  the  necessary  space  required 
to  mount  a  down  converter  within  an  electronic 
device. 

SUMMARY  OF  THE  INVENTION 

The  technique  for  connecting  a  helical  primary 
radiator  of  a  helical  antenna  and  an  MMIC  down 
converter  has  not  been  closely  examined.  A  helical 
antenna  and  a  down  converter  are  presently  manu- 
factured  as  separate,  independent  components 
connected  to  each  other  in  a  final  production  step. 
When  connecting  these  components,  it  is  impos- 
sible  to  minimize  the  overall  size  of  the  combined, 
but  separate  components  even  though  the  MMIC 
down  converter  is  of  a  relatively  small  size. 

In  light  of  the  above  discussion,  it  is  an  object 
of  the  present  invention  to  provide  a  receiving 
apparatus  wherein  a  helical  antenna  is  combined 
with  a  down  converter  such  that  the  down  converter 
circuitry  is  formed  directly  on  the  surface  of  the 
helical  antenna's  capacity  plate.  The  down  con- 
verter  components  comprise  standard  MMICs  con- 
sisting  of  an  RF  amplifier,  mixer,  oscillator  circuit, 

etc.  Accordingly,  the  present  invention  combines  a 
parabolic  antenna  and  a  down  converter  constitut- 
ing  a  receiving  apparatus  substantially  the  same 
size  of  a  hyperbolic  antenna  alone.  Thus,  extra 

5  space  for  a  down  converter  is  not  necessary. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Figure  1(a)  is  a  view  showing  a  helical  antenna 
io  in  schematic  outline  form. 

Figure  1(b)  is  a  side  view  of  a  helical  antenna 
and  relative  dimensions  in  schematic  outline  form. 

Figure  2(a)  is  a  front  plan  view  of  the  capacity 
plate. 

75  Figure  2(b)  is  a  back  plan  view  of  he  capacity 
plate  with  down  converter  circuitry. 

DETAILED  DESCRIPTION  OF  THE  INVENTION 

20  Figure  1(a)  and  1(b)  are  views  showing  a  hel- 
ical  antenna  of  the  present  invention.  Figure  1(a)  is 
a  schematic  outline  view  of  a  helical  antenna,  and 
Figure  1(b)  is  a  side  view  of  the  same  showing  the 
dimensions  thereof.  It  is  well  known  that  a  helical 

25  antenna  10  is  constituted  by  a  capacity  plate  12 
and  a  helical  radiator  14.  One  helical  rotation  about 
the  helical  radiator  14  is  equal  to  about  one  wave 
length  of  the  frequency  to  be  received.  The  helical 
antenna  10  has  features  enabling  it  to  be  easy  to 

30  design  and  low  in  manufacturing  costs.  It  is  also 
well  known  that  the  general  design  of  a  helical 
antenna  has  dimensions  as  shown  in  FIG.  1(b): 
where  X  is  equal  to  the  wave  length  of  the  received 
frequency,  D  is  selected  to  be  not  smaller  than  1  .0 

35  X;  d  is  selected  to  equal  0.33  X;  g  is  selected  to  be 
0.5S;  and  S  is  selected  to  equal  0.29  X.  The  gain  of 
the  antenna  is  saturated  with  a  number  of  helical 
radiator  turns  equaling  approximately  15. 

Figure  2(a)  and  (b)  show  the  front  and  back 
40  surfaces  of  the  capacity  plate  12  respectively.  The 

capacity  plate  12  consists  of  a  dielectric  material, 
possibly  ceramics,  which  is  covered  entirely  by 
ground  pattern  16  on  the  front  surface  except  for  a 
central  portion  18  which  is  where  contact  is  made 

45  with  the  helical  conductor  (see  also  FIG.  1(a)).  A 
circuit  is  formed  with  a  metal,  such  as  gold,  on  the 
back  surface  of  the  capacity  plate  (FIG.  2(b)).  Down 
converter  components  in  the  form  of  MMICs  or  the 
like  are  mounted  to  the  circuit  creating  a  complete 

50  down  converter.  The  helical  radiator  14  (FIG.  1(a) 
and  (b))  is  passed  through  a  bore  in  the  central 
portion  18  (FIG.  2(a)  and  (b))  of  the  dielectric 
material  and  electrically  connected  to  a  microstrip 
line  20  in  the  circuit.  Microstrip  line  20  is  con- 

55  nected  to  a  high  frequency  (RF)  amplifier  22.  The 
output  terminal  of  the  RF  amplifier  22  is  connected 
to  one  input  terminal  of  a  mixer  24,  who's  output 
terminal  is  connected  to  an  IF  amplifier  26.  An 

2 



3 EP  0  528  175  A1 4 

oscillation  circuit  28  is  connected  to  the  other  input 
terminal  of  the  mixer  24.  The  oscillation  circuit  28 
cooperates  with  a  dielectric  resonator  30  to  con- 
stitute  a  local  oscillation  circuit.  Furthermore,  the 
reference  numeral  32  represents  a  chip  inductor, 
34  a  chip  capacitor,  36  a  chip  resistor,  38  a  source 
line  and,  40  a  ground  pattern.  The  above  MMIC 
components  and  associated  circuitry  constitute  the 
down  converter. 

It  is  noted  that  the  capacity  plate  12  need  not 
necessarily  be  circular. 

Claims 

1.  A  receiving  apparatus  comprising: 
a  helical  radiator;  and 
a  capacity  plate  having  a  bore  at  a  central 

location  thereof,  a  front  side  to  which  the  hel- 
ical  radiator  is  mated  at  the  bore,  a  back  side, 
and  a  circuit  which  is  electrically  connected  to 
the  helical  radiator. 

12.  The  receiving  apparatus  of  claim  10,  wherein 
the  diameter  of  the  helical  antenna  is  .33  multi- 
plied  by  the  wave  length  of  a  frequency  to  be 
received. 

5 
13.  The  receiving  apparatus  of  claim  1,  wherein 

the  circuit  is  connected  to  the  helical  radiator 
at  the  bore. 

io  14.  The  receiving  apparatus  of  claim  1,  wherein 
the  front  side  of  the  capacity  plate  is  a  ground 
plane. 

15.  The  receiving  apparatus  of  claim  9,  wherein 
is  the  capacity  plate  has  a  diameter  of  at  least 

one  wave  length  of  a  frequency  to  be  received. 

16.  The  receiving  apparatus  of  claim  1,  wherein 
the  helical  radiator  and  capacity  plate  are  sized 

20  and  arranged  so  as  to  receive  microwave  radi- 
ation. 

2.  The  receiving  apparatus  of  claim  1,  wherein 
the  circuit  is  etched  onto  one  side  of  the 
capacity  plate.  25 

3.  The  receiving  apparatus  of  claim  1,  wherein 
components  of  the  circuit  are  MMICs. 

4.  The  receiving  apparatus  of  claim  3,  wherein  30 
the  circuit  comprises  a  down  converter. 

5.  The  receiving  apparatus  of  claim  4,  wherein 
the  down  converter  comprises  an  RF  amplifier, 
a  mixer,  a  microstrip  line,  an  IF  amplifier  and  a  35 
ground  plane. 

6.  The  receiving  apparatus  of  claim  1,  wherein 
the  capacity  plate  is  constructed  of  a  dielectric 
material.  40 

7.  The  receiving  apparatus  of  claim  6,  wherein 
the  dielectric  material  is  ceramic. 

8.  The  receiving  apparatus  of  claim  1,  wherein  45 
the  circuit  is  on  the  back  side  of  the  capacity 
plate. 

9.  The  receiving  apparatus  of  claim  1,  wherein 
the  capacity  plate  is  generally  circular.  50 

10.  The  receiving  apparatus  of  claim  1,  wherein 
the  helical  radiator  has  fifteen  turns. 

11.  The  receiving  apparatus  of  claim  10,  wherein  55 
one  helical  rotation  of  the  helical  radiator  is 
equal  to  approximately  one  wavelength  of  a 
frequency  to  be  received. 
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