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description  hereunder  taken  in  conjunction  with 
the  accompanying  drawings,  wherein: 

FIG.  1  shows  a  partial  sectional  plan  view  of  a 
typical  structure  of  the  conventional  tran- 

5  sistorized  microwave  oscillator; 
FIG.  2  shows  a  circuit  diagram  of  the  oscillator 

structure  shown  in  FIG.  1  ; 
FIG.  3A  shows  a  partial  sectional  plan  view  of 

an  embodiment  of  the  microwave  oscillator 
10  according  to  the  invention; 

FIG.  3B  shows  an  X—  X'  cross  section  of  the 
embodiment  illustrated  in  FIG.  3A; 

FIG.  4  is  a  circuit  diagram  corresponding  to  the 
oscillator  structure  shown  in  FIG.  3A,  and 

15  FIG.  5  is  a  diagram  comparing  the  source  drain 
voltage  (VSD)  vs.  oscillation  level  characteristic  of 
the  oscillator  according  to  the  invention  with  that 
of  the  conventional  oscillator. 

20  Detailed  Description  of  the  Invention 
FIG.  1  illustrates  the  structure  of  such  a  conven- 

tional  transistorized  microwave  oscillator.  FIG.  2 
shows  an  example  of  circuit  of  the  oscillator 
structure  shown  in  FIG.  1.  In  FIGS.  1  and  2,  the 

25  transistorized  microwave  oscillator  comprises  an 
oscillator  circuit  100  and  a  frequency  multiplier/ 
filter  circuit  10, 

The  oscillator  circuit  100  built  in  a  metal  chassis 
1  comprises  an  oscillator  transistor  4  (for 

30  example,  GaAs  FET),  a  high  Q  resonator  2  (for 
example,  dielectric  resonator),  a  microstrip  line  3 
and  a  feedback  capacitor  7.  The  microstrip  line  3 
comprises  a  substrate  made  of  a  ceramic,  and 
metal  patterns  formed  thereon,  as  will  be 

35  apparent  from  FIG.  3B.  The  line  3  couples  the 
resonator  2  to  the  gate  4  of  the  transistor  4.  The 
capacitor  7,  which  comprises  a  dielectric  sub- 
strate  and  metal  patterns  formed  thereon,  is 
connected  between  the  drain  and  the  source  of 

40  the  transistor  4.  DC  bias  voltages  are  supplied  to 
terminals  B1  and  B2  and  then  to  the  gate  and 
source  of  the  transistor  4  through  feed-through 
capacitors  8  and  9,  which  block  high  frequencies. 
The  drain  of  the  transistor  4  is  grounded.  The 

45  output  of  the  oscillator  circuit  100  is  coupled  to 
the  frequency  multiplier/filter  circuit  10  through  a 
coupling  antenna  11. 

The  frequency  multiplier/filter  circuit  10  com- 
prises  a  frequency  multiplying  diode  12  and  a 

so  waveguide  filter  including  resonating  rods  13. 
The  diode  12  is  for  multiplying  the  fundamental 
oscillation  frequency  of  the  oscillator  circuit  to 
provide  harmonics  thereof.  The  waveguide  filter 
is  for  filtering  the  harmonics  to  supply  a  desired 

55  Nth  (N  =  2,  for  example)  harmonic  to  a  terminal 
OUT. 

The  microstrip  line  3  and  feedback  capacitor  7 
are  mounted  on  a  metal  subcarrier,  as  will  be 
obvious  from  FIG.  3B,  which  is  soldered  to  the 

60  metal  chassis  1. 
The  transistor  4  may  be  a  silicon  bipolar  tran- 

sistor.  Also,  the  resonator  2  may  comprise  a  metal 
cavity  resonator. 

With  the  conventional  structure,  the  frequency 
65  multiplying  diode  is  used  for  extracting  the 

Description 

The  present  invention  relates  to  a  microwave 
oscillator,  and  more  particularly  to  a  tran- 
sistorized  microwave  oscillator  of  the  oscillation 
frequency  multiplying  type. 

A  typical  transistorized  microwave  oscillator  of 
the  prior  art  is  composed  of  a  fundamental  wave 
oscillator  circuit  involving  a  resonator  and  a 
frequency  multiplier  circuit  for  generating  a 
required  harmonic  by  multiplying  the  fundamen- 
tal  frequency  of  this  oscillator  circuit.  Such  an 
oscillator  uses  a  frequency  multiplier  having  a 
varactor  diode  for  generating  the  required  har- 
monic,  requires  a  holding  mechanism,  a  biasing 
circuit  and  the  like  for  the  diode,  and  accordingly 
has  the  disadvantages  of  complex  structure  and 
higher  cost.  Moreover,  since  the  oscillator  circuit 
and  the  multiplier  are  directly  connected  to  each 
other,  the  load  impedance  of  the  former  is  the 
input  impedance  of  the  latter.  Because  of  the 
consequent  absence  of  buffer  effect  between 
them  with  respect  to  impedance  fluctuation,  any 
impedance  fluctuation  of  the  multiplier  would 
become  a  load  fluctuation  of  the  oscillator  circuit, 
resulting  in  the  disadvantages  that  the  start  of 
oscillation  is  unreliable,  sometimes  the  oscillation 
even  failing  to  start  at  all,  frequency  and  output 
level  fluctuations  due  to  temperature  variation  are 
made  unstable,  and  abnormal  oscillation  is  more 
likely  to  occur. 

The  document  "Telecommunications  &  Radio 
Engineering,  Volume  35/36  No."  6,  June  1981, 
Silver  Spring,  Maryland  (US)  V.  P.  Gololobov  et 
al.:  "Magnetically  tuned  semiconductor  micro- 
wave  devices"  —  Pages  72—76"  teaches  a  micro- 
wave  oscillator  including  a  transistor  and  a  dielec- 
tric  resonator,  which  is  coupled  to-  the  cutoff 
waveguide.  The  JP—  A—  126,450—  54  teaches  the 
arrangement  of  an  FET  near  the  connection  point 
between  the  main  waveguide  and  the  cutoff 
waveguide.  The  cutoff  waveguide  with  a  short- 
circuit  plate  constitutes  a  reactance  circuit.  Also, 
the  reactance  circuit  does  not  comprise  a  feed- 
back-capacitor. 

Therefore,  the  object  of  the  present  invention  is 
to  provide  a  microwave  transistor  oscillator  which 
is  simply  structured  and,  moreover,  whose  elec- 
trical  characteristics  are  stable. 

According  to  the  invention,  there  is  provided  a 
transistorized  microwave  oscillator  comprising: 
oscillating  means,  including  a  transistor  for  oscil- 
lation  and  a  feedback  capacitor,  for  generating  a 
fundamental  oscillating  frequency  and  harmonic 
components  thereof;  and  a  cutoff  waveguide 
connected  to  said  oscillating  means  for  cutting  off 
said  fundamental  oscillating  frequency  and  un- 
needed  lower-order  harmonics  to  provide  a 
needed  higher-order  harmonic;  this  microwave 
oscillator  is  characterized  in  that  the  feedback 
capacitor  is  arranged  within  the  cutoff  waveguide 
in  order  to  serve  as  an  antenna  coupling  the 
oscillating  means  to  the  cutoff  waveguide. 

Other  objects  and  features  of  the  present  inven- 
tion  will  be  more  apparent  from  the  detailed 
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circuit  100  and  other  circuits.  That  is,  the  output 
circuit  is  in  effect  provided  with  the  attenuator, 
resulting  in  a  substantial  improvement  of  the 
effect  of  impedance  variation  in  the  output  circuit 
on  the  oscillator  circuit  100. 

FIG.  5  shows  the  comparison  of  the  source 
drain  voltage  VSD  vs.  oscillation  level  characteris- 
tic  of  the  present  oscillator  of  FIG.  3A  and  3B  and 
that  of  a  conventional  oscillator  of  FIG.  1  .  In  FIG.  5, 
solid  lines  a  and  b  illustrate  the  characteristics  of 
the  oscillator  of  FIGS.  3A  and  3B,  and  broken  lines 
c  and  d,  examples  of  abnormal  oscillation  to 
which  the  conventional  oscillator  of  FIG.  1  is 
susceptible.  The  solid  line  a  and  the  broken  line  c 
refer  to  characteristics  at  the  fundamental  oscilla- 
tion  frequency  of  10  GHz,  and  the  solid  line  b  and 
the  broken  line  d,  to  characteristics  at  the  2nd 
harmonic  frequency  of  20  GHz.  Since,  as  is  evi- 
dent  from  FIG.  5,  there  is  a  level  difference  (i.e.  a 
conversion  loss)  of  4  to  6  dB  between  the  funda- 
mental  oscillation  wave  level  and  the  2nd  har- 
monic  level  at  the  source-drain  voltage  VSD  of 
about  3.5  V,  the  present  invention  gives  a  buffer 
effect  equivalent  to  a  return  loss  of  8  to  12  dB. 
This  buffer  effect  enables  the  start  of  oscillation  to 
be  reliably  achieved,  stabilizes  the  frequency  and 
output  level  fluctuations  due  to  temperature  vari- 
ation,  and  fully  prevents,  as  the  solid  lines  a  and  b 
show,  the  abnormal  oscillation  represented  by 
the  broken  lines  c  and  d.  While  these  instances  of 
abnormal  oscillation  are  shown  at  the  voltage  VSD 
of  about  3  V  in  the  diagram,  they  are  mere 
examples. 

As  described  above,  according  to  the  present 
invention,  the  feedback  capacitor  constituting  a 
part  of  the  oscillator  circuit  is  utilized  as  the 
coupling  circuit  for  extracting  the  needed  har- 
monic  from  the  oscillator  circuit.  Also,  the  feed- 
back  capacitor  is  concurrently  used  as  an 
antenna.  The  Nth  harmonic  component  of  the 
fundamental  oscillation  wave  radiated  from  the 
antenna  is  extracted  into  another  circuit  through 
the  cutoff  waveguide.  Since  the  waveguide  and 
the  oscillator  circuit  are  connected  to  each  other 
by  a  mere  waveguide  having  the  width  of  cutoff 
size,  there  are  needed  no  complexly  structured 
coupling  antenna  of  frequency  multiplier  circuit  of 
the  conventional  oscillator.  Also,  oscillator  circuit 
can  be  readily  incorporated  with  the  waveguide 
by  a  solid  piece  of  metal.  Therefore,  the  invention 
contributes  to  cost  reduction  through  the  sim- 
plified  structure  and  the  manufacturing  ease  it 
makes  possible. 

Claims 

1.  A  transistorized  microwave  oscillator  com- 
prising: 

oscillating  means  (2  to  5,  7)  including  a  tran- 
sistor  (4)  for  oscillation  and  a  feedback  capacitor 
(7),  for  generating  a  fundamental  oscillating  fre- 
quency  and  harmonic  components  thereof,  and  a 
cutoff  waveguide  (21)  connected  to  said  oscillat- 
ing  means  for  cutting  off  said  fundamental 
oscillating  frequency  and  unneeded  lower-order 

needed  Nth  harmonic.  Also,  the  use  of  the  diode 
necessitates  a  mechanism  to  hold  the  diode,  a 
biasing  circuit  and  the  like.  As  a  result,  the 
structure  has  the  disadvantages  of  complexity 
and  a  higher  cost.  It  further  has  the  following  5 
electrical  disadvantage:  since  the  oscillator  circuit 
100  and  the  diode  11  are  directly  connected 
electromagnetically  to  each  other,  the  load 
impedance  of  the  former  is  the  input  impedance 
of  the  latter;  in  other  words,  because  of  the  10 
consequent  absence  of  buffer  effect  between 
them  with  respect  to  impedance  fluctuation,  any 
impedance  fluctuation  of  the  diode  11  would 
become  a  load  fluctuation  of  the  oscillator  circuit 
100,  resulting  in  unreliable  starting  of  oscillation,  is 
which  may  sometimes  even  fail  to  start  at  all. 
Moreover,  it  leads  to  the  instability  of  frequency 
and  output  level  fluctuations  due  to  temperature 
variation,  and  an  abnormal  oscillation. 

FIGS.  3A  and  3B  illustrate  the  structure  of  one  20 
preferred  embodiment  of  the  invention,  which  is 
cleared  of  these  disadvantages,  and  FIG.  4  shows 
an  example  of  circuitry  corresponding  to  the 
microwave  oscillator  structure  shown  in  FIGS.  3A 
and  3B.  In  FIGS.  3A,  3B  and  4,  the  transistorized  25 
microwave  oscillator  comprises  an  oscillator  cir- 
cuit  100  and  a  cutoff  waveguide  21.  Constituent 
elements  performing  respectively  the  same  func- 
tions  as  the  corresponding  ones  in  FIG.  1  are 
assigned  the  same  reference  numerals.  30 

The  oscillator  of  the  present  invention  is  fea- 
tured  by  including  the  cutoff  waveguide  21.  The 
waveguide  21  has  the  input  section  which  is 
squeezed  in  shape  to  cut  off  the  fundamental 
oscillation  frequency  and  unneeded  lower-order  35 
harmonics  and  thereby  provide  a  needed  higher- 
order  harmonic.  A  length  /  shown  in  FIG.  3A 
constitutes  a  cutoff  size  against  the  fundamental 
oscillation  frequency  and  unneeded  lower-order 
harmonics.  40 

Another  feature  of  the  present  oscillator  is  that 
coupling  in  the  needed  Nth  harmonic  between  the 
oscillator  circuit  100  and  the  waveguide  21  is 
achieved  by  the  use  of  a  metal  pattern  17  of  the 
feedback  capacitor  7,  which  is  provided  within  the  45 
waveguide  21. 

The  feedback  capacitor  7  comprises  a  substrate 
18  and  metal  patterns  17  and  19  formed  thereon. 
The  metal  pattern  19  is  grounded  to  a  metal 
subcarrier  20.  The  microstrip  line  3  comprises  a  so 
dielectric  substrate  15  and  metal  patterns  14  and 
16.  The  pattern  14  is  connected  to  the  gate  of  the 
transistor  4.  The  metal  pattern  16  is  grounded  to 
the  subcarrier  20,  which  is  soldered  to  the  chassis 
1.  ss 

In  the  oscillator  illustrated  in  FIGS.  3A  and  3B, 
the  output  circuit  consists  of  the  cutoff  waveguide 
21,  which  electromagnetically  separates  the 
oscillator  circuit  1  00  from  other  circuits.  Since  this 
oscillator  enables  the  output  circuit  to  be  coupled  60 
to  the  Nth  harmonic  component  of  the  oscillator 
circuit  100,  between  whose  fundamental  oscilla- 
tion  wave  level  and  the  Nth  harmonic  level  is  a 
conversion  loss  of  L  dB  (L  >  0),  there  is  in  effect 
an  attenuator  of  L  dB  between  the  oscillator  65 
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nach  einem  der  Anspruche  1  bis  3,  dadurch  ge- 
kennzeichnet,  daft  der  Transistor  (4)  einen  FET 
aufweist  und  daft  der  Ruckkoppelkondensator  (7) 
zwischen  Source  (S)  und  Drain  (D)  des  FET  ge- 
schaltet  ist. 

5.  Transistorisierter  Mikrowellen-Oszillator 
nach  einem  der  Anspruche  1  bis  4,  dadurch  ge- 
kennzeichnet,  daft  der  Transistor  (4)  und  der 
Ruckkoppelkondensator  (7)  auf  einem  Subtrager 
(20)  angeordnet  sind. 

6.  Transistorisierter  Mikrowellen-Oszillator 
nach  Anspruch  5,  dadurch  gekennzeichnet,  daft 
der  Subtrager  (20)  auf  einen  Rahmen  (1)  gelotet 
ist. 

Revendications 

1.  Oscillateur  a  micro-ondes  transistorise  com- 
prenant: 

—  un  moyen  oscillant  (2  a  5,  7)  comportant  un 
transistor  (4)  pour  oscillation  et  un  condensateur 
de  reaction  (7)  pour  produire  une  frequence  oscil- 
lante  fondamentale  et  ses  harmoniques  et  un 
guide  d'ondes  de  coupure  (21)  connecte  au 
moyen  oscillant  pour  couper  la  frequence  oscil- 
lante  fondamentale  et  les  harmoniques  d'ordre 
inferieur  inutiles  afin  de  fournir  un  harmonique 
d'ordre  superieur  necessaire,  caracterise  en  ce 
que  le  condensateur  de  reaction  (7)  est  agence  a 
I'interieur  du  guide  d'ondes  de  coupure  (21)  pour 
servir  d'antenne  couplant  le  moyen  oscillant  (2  a 
5,  7)  au  guide  d'ondes  de  coupure  (21). 

2.  Oscillateur  a  micro-ondes  transistorise  selon 
la  revendication  1,  dans  lequel  le  condensateur  de 
reaction  (7)  comprend  un  substrat  dielectrique 
(18)  et  des  motifs  metalliques  (17,  19)  formes  sur 
son  dessus. 

3.  Oscillateur  a  micro-ondes  transistorise  selon 
la  revendication  2,  dans  lequel  un  motif  (17)  du 
condensateur  de  reaction  (7)  constitue  I'antenne. 

4.  Oscillateur  a  micro-ondes  transistorise  selon 
I'une  quelconque  des  revendications  1  a  3,  dans 
lequel  le  transistor  (4)  comprend  un  transistor  a 
effet  de  champ,  et  le  condensateur  de  reaction  (7) 
est  connecte  entre  la  source  (S)  et  le  drain  (D)  du 
transistor  a  effet  de  champ. 

5.  Oscillateur  a  micro-ondes  transistorise  selon 
I'une  quelconque  des  revendications  1  a  4,  dans 
lequel  le  transistor  (4)  et  le  condensateur  de  re- 
action  (7)  sont  montes  sur  un  support  inferieur 
(20). 

6.  Oscillateur  a  micro-ondes  transistorise  selon 
la  revendication  5,  dans  lequel  le  support  inferieur 
(20)  est  soude  a  un  chassis  (1). 

harmonics  to  provide  a  needed  high-order  har- 
monic,  characterized  in  that  the  feedback 
capacitor  (7)  is  arranged  within  the  cutoff  wave- 
guide  (21)  in  order  to  serve  as  an  antenna  coup- 
ling  the  oscillating  means  (2  to  5,  7)  to  the  cutoff 
waveguide  (21). 

2.  A  transistorized  microwave  oscillator,  as 
claimed  in  Claim  1,  wherein  the  feedback 
capacitor  (7)  comprises  a  dielectric  substrate  (18) 
and  metal  patterns  (17,  19)  formed  thereon. 

3.  A  transistorized  microwave  oscillator,  as 
claimed  in  Claim  2,  wherein  one  pattern  (17)  of 
the  feedback  capacitor  (7)  constitutes  the 
antenna. 

4.  A  transistorized  microwave  oscillator,  as 
claimed  in  any  one  of  Claims  1  to  3,  wherein  the 
transistor  (4)  comprises  an  FET,  and  the  feedback 
capacitor  (7)  is  connected  between  the  source  (S) 
and  drain  (D)  of  the  FET. 

5.  A  transistorized  microwave  oscillator,  as 
claimed  in  any  one  of  Claims  1  to  4,  wherein  the 
transistor  (4)  and  the  feedback  capacitor  (7)  are 
mounted  on  a  subcarrier  (20). 

6.  A  transistorized  microwave  oscillator,  as 
claimed  in  Claim  5,  wherein  the  subcarrier  (20)  is 
soldered  to  a  chassis  (1). 

Patentanspruche 

1.  Transistorisierter  Mikrowellen-Oszillator  mit 
einer  Oszillatoranordnung  (2  —  5,  7)  mit  einem  Os- 
zillationstransistor  (4)  und  einem  Ruckkoppelkon- 
densator  (7)  zum  Erzeugen  einer  Grundschwin- 
gung  und  deren  harmonischen  Komponenten, 
sowie  mit  einem  Grenzwellenleiter  (21),  der  mit 
der  Oszillatoranordnung  verbunden  ist,  um  die 
Grundschwingung  und  unerwiinschte  Harmoni- 
sche  niedriger  Ordnung  zu  unterdriicken  und  eine 
erwunschte  Harmonische  hoher  Ordnung  zu 
erhalten,  dadurch  gekennzeichnet,  daft  der  Ruck- 
koppelkondensator  (7)  innerhalb  des  Grenz- 
wellenleiters  (21)  angeordnet  ist,  um  als  Antenne 
zu  dienen  und  die  Oszillatoranordnung  (2  —  5,  7) 
mit  dem  Grenzwellenleiter  (21)  zu  koppeln. 

2.  Transistorisierter  Mikrowellen-Oszillator 
naGh  Anspruch  1,  dadurch  gekennzeichnet,  daft 
der  Ruckkoppelkondensator  (7)  ein  dielektrisches 
Substrat  (18)  und  ein  darauf  ausgebildetes  metal- 
lisches  Muster  (17,  19)  aufweist. 

3.  Transistorisierter  Mikrowellen-Oszillator 
nach  Anspruch  2,  dadurch  gekennzeichnet,  daft 
ein  Muster  (17)  des  Riickkoppelkondensators  (7) 
die  Antenne  bildet. 

4.  Transistorisierter  Mikrowellen-Oszillator 
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