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©  Oscillator  circuit  comprising  an  amplitude  controller. 

©  The  invention  relates  to  an  oscillator  circuit  com- 
prising  an  amplitude  controller.  The  amplitude  con- 
troller  is  activated  only  by  fluctuations  of  a  single 
polarity  of  the  oscillation  voltage.  In  comparison  with 
the  present  state  of  the  art,  fewer  components  suf- 
fice  and  more  stable  control  is  achieved. 
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Oscillator  circuit  comprising  an  amplitude  controller. 

connected,  via  a  current  path  of  a  further  MOS 
transistor,  to  a  junction  point  between  two  series- 
connected  current  paths  of  a  second  and  a  third 
PMOS  transistor  which  both  are  connected  as  a 

5  diode.  The  series  connection  of  the  diodes  is  con- 
nected  on  the  one  side  to  the  high  supply  voltage 
and  on  the  other  side  to  the  low  supply  voltage,  via 
a  reference  current  source.  The  control  electrode  of 
the  further  MOS  transistor  is  connected  to  the 

w  junction  point  between  the  diode  series  connection 
and  the  reference  current  source.  The  oscillator 
voltage  is  coupled,  via  a  capacitance,  to  the  control 
electrode  of  the  first  PMOS  transistor.  Parallel  to 
the  series-connected  current  paths  of  the  first 

75  PMOS  transistor  and  the  NMOS  transistor  there  is 
arranged  a  current  path  of  a  fourth  PMOS  transis- 
tor,  a  control  electrode  of  which  is  connected  be- 
tween  the  current  paths  of  the  first  PMOS  transistor 
and  the  NMOS  transistor.  The  oscillation  voltage 

20  coupled  through  via  the  capacitance  generates  volt- 
age  fluctuations  on  the  control  electrode  of  the  first 
PMOS  transistor.  Depending  on  the  polarity  of  the 
fluctuations,  a  current  flows  through  the  further 
transistor  in  one  direction,  which  current  is  substan- 

25  tially  independent  of  the  magnitude  of  the  voltage 
on  the  latter  control  electrode,  or  a  current  flows  in 
the  opposite  direction,  which  current  is  exponen- 
tially  dependent  on  the  control  voltage  of  the  fur- 
ther  transistor.  The  exponential  dependency,  being 

30  due  to  the  fact  that  the  further  transistor  operates 
below  its  threshold,  implies  an  exponential  tem- 
perature  dependency.  The  mean  value  of  the  con- 
trol  voltage  of  the  first  PMOS  transistor,  being 
sustained  by  an  (asymmetrical)  equilibrium  be- 

35  tween  said  substantially  constant  current  and  said 
exponentially  dependent  current,  is  notably  sus- 
ceptible  to  parameter  spreads  which  influence  the 
latter  current,  for  example  the  temperature.  The 
resistor  whereby  the  NMOS  transistor  is  connected 

40  to  the  low  supply  voltage  is  an  undesirable  compo- 
nent  which  requires  a  substantial  substrate  surface 
area.  If  a  substantially  temperature-independent  be- 
haviour  is  required,  the  resistor  can  be  constructed 
as  a  metal  film  resistor  for  which  additional  connec- 

45  tion  pins  are  required  on  the  IC. 
Therefore,  it  is  one  of  the  objects  of  the  inven- 

tion  to  provide  an  oscillator  circuit  which  does  not 
comprise  resistors  and  which  comprises  fewer  con- 
trol  components  which  all  have  the  same  tempera- 

50  ture  behaviour,  which  oscillator  circuit  is  also  less 
exponentially  dependent  of  the  temperature,  result- 
ing  in  more  stable  control.  To  achieve  this,  an 
oscillator  circuit  in  accordance  with  the  invention  in 
which  the  amplifier  comprises  a  series  connection 
of  current  paths  of  a  first  transistor  and  a  second 

The  invention  relates  to  an  oscillator  circuit 
comprising: 
-  an  amplifier  which  can  be  controlled  by  means  of 
a  control  voltage  on  a  control  terminal  and  which 
comprises  a  feedback  circuit  which  is  arranged 
between  an  amplifier  input  and  an  amplifier  output; 
-  an  amplitude  controller  which  comprises  an  am- 
plitude  detector  for  controlling  the  oscillation  am- 
plitude  in  dependence  on  a  detected  amplitude  and 
also  comprises  a  first  and  a  second  current  source 
for  supplying  currents  of  mutually  opposed  polarity 
on  the  control  terminal,  at  least  one  of  the  current 
sources  being  controllable  by  the  amplitude  con- 
troller. 

An  oscillator  circuit  of  this  kind  is  known  from 
European  Patent  Application  EP  50.583,  Fig.  2.  As 
is  known,  a  voltage  control  system  comprising  two 
current  sources  supplying  currents  of  different  po- 
larity  on  the  control  terminal  constitutes  a  sensitive 
control  system  because  of  the  high  impedance  of  a 
current  source.  Small  current  variations  are  then 
converted  into  large  voltage  variations. 

In  the  known  oscillator  circuit  there  is  gen- 
erated  a  control  voltage  which  is  dependent  on 
negative  as  well  as  of  positive  fluctuations  of  the 
oscillation  voltage.  For  stable  control  it  is  then 
necessary  to  stabilize  mean  value  of  the  control 
voltage,  necessitating  additional  steps  in  the  form 
of  additional  components.  Additional  components, 
however,  imply  additional  noise  sources  and  addi- 
tional  substrate  surface  area  in  an  integrated  cir- 
cuit.  Therefore,  the  invention  inter  alia  aims  to 
provide  an  oscillator  circuit  of  the  kind  set  forth 
which  has  a  simpler  set-up  and  which  comprises 
fewer  components. 

To  achieve  this,  an  oscillator  circuit  in  accor- 
dance  with  the  invention  is  characterized  in  that  the 
amplitude  controller  controls  the  at  least  one  cur- 
rent  source  in  dependence  on  an  amplitude  which 
is  detected  during  at  the  most  one  half  of  an 
oscillation  period.  As  a  result  of  the  control  on  the 
basis  of  fluctuations  of  one  given  polarity,  fewer 
components  suffice  because  the  magnitude  of  the 
amplitude  need  no  longer  be  compared  with  a 
mean  (floating)  value  but  rather  with,  for  example 
one  of  the  supply  voltages  or  a  threshold  voltage  of 
a  transistor. 

In  the  known  integrated  oscillator  circuit  one  of 
the  current  sources  comprises  a  current  path  of  a 
first  PMOS  transistor  which  is  connected  to  the 
high  supply  voltage  and  the  other  current  source 
comprises  a  path  of  an  NMOS  transistor  which  is 
connected  to  a  low  supply  voltage  via  a  resistor. 
The  control  electrode  of  the  first  PMOS  transistor  is 
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hereinafter  with  reference  to  a  drawing;  therein: 
Fig.  1  shows  a  first  embodiment  of  an  os- 

cillator  circuit  in  accordance  with  the  invention,  and 
Fig.  2  shows  a  second  embodiment  of  an 

5  oscillator  circuit  in  accordance  with  the  invention. 

Fig.  1  shows  a  first  embodiment  of  an  oscillator 
circuit  in  accordance  with  the  invention.  The  am- 
plifier  comprises  the  series  connection  of  transis- 

w  tors  Ni  and  Pi  between  power  supply  terminals 
VDD  and  Vss.  Between  the  junction  point  Ki  of 
these  transistors  and  the  control  terminal  of  the 
transistor  Ni  there  is  connected  the  feedback  net- 
work,  for  example  in  the  form  of  a  semiconductor 

75  delay  line  DL.  The  length  and  the  process  vari- 
ables,  such  as  the  sheet  resistance  and  the  sheet 
capacitance,  of  this  delay  line  DL  determine  the 
oscillator  frequency.  The  amplitude  detector, 
formed  by  the  series  connection  of  transistors  N2 

20  and  P2,  has  an  input  connected  to  the  junction 
point  K1.  The  output  of  the  amplitude  detector, 
being  the  junction  point  K2,  is  connected  to  the 
control  electrode  of  a  transistor  P3  which  is  con- 
nected  in  series  with  a  transistor  N3.  The  control 

25  terminal  of  the  latter  transistor  receives  a  reference 
voltage  associated  with  a  conducted  current  equal 
or  proportional  to  lref.  The  transistor  P3  and  the 
transistor  N3  thus  form  the  current  sources.  Their 
junction  point  K3  is  connected  to  the  control  termi- 

30  nal  of  the  transistor  Pi  .  The  buffer  capacitances  C2 
and  C3  are  connected  to  the  junction  points  K2  and 
K3,  respectively.  Because  of  their  integrating  effect, 
these  capacitances  slightly  reduce  the  control  sen- 
sitivity. 

35  The  operation  is  as  follows.  At  the  start,  the 
transistors  N2,  P2  and  P3  are  blocked.  The  refer- 
ence  current  then  forces  the  transistor  N3  to  re- 
duce  the  control  voltage  at  the  junction  point  K3,  so 
that  the  transistor  Pi  is  conductive  on  to  a  high 

40  degree.  Oscillation  starts  as  soon  as  the  current 
conducted  by  Pi  is  sufficiently  large  to  satisfy  the 
oscillation  condition.  The  transistor  N2  then  trans- 
forms  the  positive  oscillation  fluctuation  into  a  cur- 
rent  which  is  integrated  on  the  capacitance  C2.  The 

45  voltage  across  C2  then  decreases,  with  the  result 
that  the  transistor  P3  becomes  conductive.  The 
potential  at  the  junction  point  K3  then  increases,  so 
that  the  current  passage  through  the  transistor  Pi 
is  adjusted  to  a  lower  value. 

50  Fig.  2  shows  a  second  embodiment  of  the 
oscillator  circuit  in  accordance  with  the  invention. 
The  oscillator  consists  of,  for  example  the  amplifier 
N1/P1  which  is  fed  back  via  the  delay  line  DL.  The 
amplitude  detector  N2/P2  connected  to  the  output 

55  thereof  controls  the  current  source  P3  which  is 
connected  in  series  with  the  reference  current 
source  N3.  The  amplifier  N1/P1  is  fed  via  the  tran- 
sistor  Pi,  a  control  electrode  of  which  is  connected 

transistor  of  a  first  and  a  second  conductivity  type, 
respectively,  and  in  which  the  feedback  circuit  is 
connected  between  a  control  electrode  of  the  first 
transistor  on  the  one  side  and  the  junction  point  of 
the  current  paths  on  the  other  side,  is  characterized 
in  that  the  amplitude  detector  comprises  a  series 
connection  of  current  paths  of  a  third  transistor  and 
a  fourth  transistor  of  the  first  and  the  second  con- 
ductivity  type,  respectively,  a  control  electrode  of 
the  third  transistor  being  connected  to  the  feedback 
circuit,  a  control  electrode  of  the  fourth  transistor 
being  connected  to  a  first  junction  point  between 
the  third  and  the  fourth  transistor,  the  current  sour- 
ces  comprising  a  series  connection  of  current 
paths  of  a  fifth  transistor  and  a  sixth  transistor  of 
the  first  and  the  second  conductivity  type,  respec- 
tively,  a  control  electrode  of  the  sixth  transistor 
being  connected  to  the  first  junction  point,  the  fifth 
transistor  conducting  a  reference  current,  a  second 
junction  point  between  the  current  paths  of  the  fifth 
and  the  sixth  transistor  being  connected  to  the 
control  electrode  of  the  second  transistor.  The  am- 
plitude  detector  connected  to  the  feedback  circuit 
controls  the  voltage  on  the  control  electrode  of  the 
second  transistor  via  the  current  mirror  formed  by 
the  fourth  transistor  and  the  sixth  transistor. 

A  further  embodiment  of  an  oscillator  circuit  in 
accordance  with  the  invention  in  which  the  amplifier 
comprises  a  series  connection  of  current  paths  of  a 
first  transistor  and  a  second  transistor  of  a  first  and 
a  second  conductivity  type,  respectively,  and  in 
which  the  feedback  circuit  is  connected  between  a 
control  electrode  of  the  first  transistor  on  the  one 
side  and  the  junction  point  of  the  current  paths  on 
the  other  side,  is  characterized  in  that  the  am- 
plitude  detector  comprises  a  series  connection  of 
current  paths  of  a  third  transistor  and  a  fourth 
transistor  of  the  first  and  the  second  conductivity 
type,  respectively,  a  control  electrode  of  the  third 
transistor  being  connected  to  the  feedback  circuit, 
a  control  electrode  of  the  fourth  transistor  being 
connected  to  a  first  junction  point  between  the  third 
and  the  fourth  transistor,  the  current  sources  com- 
prising  a  series  connection  of  a  fifth  transistor  and 
a  sixth  transistor  of  the  first  and  the  second  con- 
ductivity  type,  respectively,  a  control  electrode  of 
the  sixth  transistor  being  connected  to  the  first 
junction  point,  the  fifth  transistor  conducting  a  refer- 
ence  current,  a  second  junction  point  between  the 
fifth  and  the  sixth  transistor  being  connected  to  a 
control  electrode  of  a  seventh  transistor  of  the 
second  conductivity  type,  a  current  path  of  said 
seventh  transistor  being  arranged  between  one  of 
the  power  supply  terminals  and  the  current  path  of 
the  second  transistor.  The  amplitude  controller  is 
thus  coupled  to  the  power  supply  terminal  of  the 
oscillator. 

The  invention  will  be  described  in  detail 
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to  the  junction  point  K3  between  the  current  sour- 
ces  P3  and  N3.  As  will  be  obvious  to  those  skilled 
in  the  art,  the  transistor  P*  is  also  provided  in  order 
to  achieve  quick  starting. 

in  that  the  amplitude  detector  comprises  a  series 
connection  of  current  paths  of  a  third  transistor  and 
a  fourth  transistor  of  the  first  and  the  second  con- 
ductivity  type,  respectively,  a  control  electrode  of 
the  third  transistor  being  connected  to  the  feedback 
circuit,  a  control  electrode  of  the  fourth  transistor 
being  connected  to  a  first  junction  point  between 
the  third  and  the  fourth  transistor,  the  current  sour- 
ces  comprising  a  series  connection  of  a  fifth  tran- 
sistor  and  a  sixth  transistor  of  the  first  and  the 
second  conductivity  type,  respectively,  a  control 
electrode  of  the  sixth  transistor  being  connected  to 
the  first  junction  point,  the  fifth  transistor  conduct- 
ing  a  reference  current,  a  second  junction  point 
between  the  fifth  and  the  sixth  transistor  being 
connected  to  a  control  electrode  of  a  seventh  tran- 
sistor  of  the  second  conductivity  type,  a  current 
path  of  said  seventh  transistor  being  arranged  be- 
tween  one  of  the  power  supply  terminals  and  the 
current  path  of  the  second  transistor. 

4.  An  oscillator  circuit  as  claimed  in  Claim  2  or 
3,  characterized  in  that  at  least  one  of  the  following 
buffer  capacitances  is  provided:  a  first  buffer  ca- 
pacitance  between  the  first  junction  point  and  one 
of  two  power  supply  terminals;  a  second  buffer 
capacitance  between  the  second  junction  point  and 
one  of  two  power  supply  terminals. 

Claims 

1  .  An  oscillator  circuit  comprising: 
-  an  amplifier  which  can  be  controlled  by  means  of  10 
a  control  voltage  on  a  control  terminal  and  which 
comprises  a  feedback  circuit  which  is  arranged 
between  an  amplifier  input  and  an  amplifier  output; 
-  an  amplitude  controller  which  comprises  an  am- 
plitude  detector  for  controlling  the  oscillation  am-  75 
plitude  in  dependence  on  a  detected  amplitude  and 
also  comprises  a  first  and  a  second  current  source 
for  supplying  currents  of  mutually  opposed  polarity 
on  the  control  terminal,  at  least  one  of  the  current 
sources  being  controllable  by  the  amplitude  con-  20 
trailer, 
characterized  in  that  the  amplitude  controller  con- 
trols  the  at  least  one  current  source  in  dependence 
on  an  amplitude  which  is  detected  during  at  the 
most  one  half  of  an  oscillation  period.  25 

2.  An  oscillator  circuit  as  claimed  in  Claim  1  ,  in 
which  the  amplifier  comprises  a  series  connection 
of  current  paths  of  a  first  transistor  and  a  second 
transistor  of  a  first  and  a  second  conductivity  type, 
respectively,  and  in  which  the  feedback  circuit  is  30 
connected  between  a  control  electrode  of  the  first 
transistor  on  the  one  side  and  the  junction  point  of 
the  current  paths  on  the  other  side,  characterized 
in  that  the  amplitude  detector  comprises  a  series 
connection  of  current  paths  of  a  third  transistor  and  35 
a  fourth  transistor  of  the  first  and  the  second  con- 
ductivity  type,  respectively,  a  control  electrode  of 
the  third  transistor  being  connected  to  the  feedback 
circuit,  a  control  electrode  of  the  fourth  transistor 
being  connected  to  a  first  junction  point  between  40 
the  third  and  the  fourth  transistor,  the  current  sour- 
ces  comprising  a  series  connection  of  current 
paths  of  a  fifth  transistor  and  a  sixth  transistor  of 
the  first  and  the  second  conductivity  type,  respec- 
tively,  a  control  electrode  of  the  sixth  transistor  45 
being  connected  to  the  first  junction  point,  the  fifth 
transistor  conducting  a  reference  current,  a  second 
junction  point  between  the  current  paths  of  the  fifth 
and  the  sixth  transistor  being  connected  to  the 
control  electrode  of  the  second  transistor.  so 

3.  An  oscillator  circuit  as  claimed  in  Claim  1  in 
which  the  amplifier  comprises  a  series  connection 
of  current  paths  of  a  first  transistor  and  a  second 
transistor  of  a  first  and  a  second  conductivity  type, 
respectively,  and  in  which  the  feedback  circuit  is  55 
connected  between  a  control  electrode  of  the  first 
transistor  on  the  one  side  and  the  junction  point  of 
the  current  paths  on  the  other  side,  characterized 



EP  0  307  988  A1 

Vqd 

P 3 3 H  
E k  

e  

B  K3. 

f t  Kr 
C3, I 0 Z   £  \ L  

t t  
DL 

H E N l  N4~ R 3  

1  
■vss 

F I G . 1  

vdd 

^ R  

€ p ?  

e i  K2 
^  

C3 DL 
H 2   i ^ C 2  1L 

J - ' t  
K1 

| F N 3  H R h  N4- 

L v s s  

F I 6 . 2  

PHN  12245 



i )  European  Patent 
Office 

Application  Number EUROPEAN  SEARCH  R E P O R T  

EP  88  20  1860 

DOCUMENTS  CONSIDERED  TO  BE  RELEVANT 
Citation  of  document  with  indication,  where  appropriate, 

of  relevant  passages 
Relevant 
to  claim 

CLASSIFICATION  OF  THE 
APPLICATION  ant.  C1.4) Category 

EP-A-0  050  583  (EBAUCHES  ELECTRONIQUES 
S . A . )  
*  Page  3,  l ine  8  -  page  8,  l ine  37; 
f igure   2  * 

EP-A-0  148  520  (N.V.  PHILIPS1 
GLOEILAMPENFABRIEKEN) 
*  Page  3,  l ine  26  -  page  5,  l ine  18; 
f igure   1  * 

DE-A-3  223  338  (EUROSIL) 
*  Page  5,  l ine  6  -  page  13,  l ine  35; 
f igure   1  * 

A,D H  03  L  5 / 0 0  

TECHNICAL  FIELDS 
SEARCHED  ant.  C1.4) 

H  03  L 

The  present  search  report  has  been  drawn  up  for  all  claims 
Place  of  search Date  of  completion  of  the  search 

13-12-1988  
Examiner 

DHONDT  I . E . E .  THE  HAGUE 

CATEGORY  OF  CITED  DOCUMENTS 
X  :  particularly  relevant  if  taken  alone 
Y  :  particularly  relevant  if  combined  with  another 

document  of  the  same  category A  :  technological  background O  :  non-written  disclosure 
P  :  intermediate  document 

T  :  theory  or  principle  underlying  the  invention 
E  :  earlier  patent  document,  but  published  on,  or after  the  filing  date 
D  :  document  cited  in  the  application 
L  :  document  cited  for  other  reasons 
&-.  member  of  the  same  patent  family,  corresponding document 

S 

a. o a* a o. w 


	bibliography
	description
	claims
	drawings
	search report

