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©  Power-supply  arrangement. 

©  A  power-supply  arrangement  comprises  a  refer- 
ence  circuit  (3)  for  generating  a  reference  voltage 
(Vref),  the  reference  circuit  being  coupled  between  a 
first  (1)  and  a  second  (2)  supply  voltage  terminal  for 
receiving  a  supply  voltage,  and  a  stabilising  circuit 
(4)  for  generating  a  stabilisation  voltage  (Vstab)  re- 
lated  to  the  reference  voltage,  which  stabilising  cir- 
cuit  has  an  input  terminal  (6)  for  receiving  the  refer- 
ence  voltage,  a  common  terminal  (7),  and  an  output 
terminal  (8)  for  supplying  the  stabilisation  voltage, 
and  a  switching  stage  (10)  which  is  switched  de- 

pending  on  the  supply  voltage  and  which  comprises 
at  least  one  switching  element  (11)  coupled  between 
the  input  terminal  and  the  common  terminal,  a  cur- 
rent  source  (12)  which  is  switched  depending  on  the 
supply  voltage  and  which  is  coupled  between  the 
second  supply  voltage  terminal  and  the  common 
terminal,  a  capacitor  (9)  coupled  between  the  com- 
mon  terminal  and  the  first  supply  voltage  terminal, 
and  a  buffer  stage  (13)  coupled  between  the  com- 
mon  terminal  and  the  output  terminal. 
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The  invention  relates  to  a  power-supply  ar- 
rangement  comprising  a  reference  circuit  for  gen- 
erating  a  reference  voltage,  which  reference  circuit 
has  a  reference  terminal  for  supplying  the  refer- 
ence  voltage,  the  reference  circuit  being  coupled 
between  a  first  and  a  second  supply  voltage  termi- 
nal  for  receiving  a  supply  voltage,  and  a  stabilising 
circuit  for  generating  a  stabilisation  voltage  related 
to  the  reference  voltage,  which  stabilising  circuit 
has  an  input  terminal,  coupled  to  the  reference 
terminal,  for  receiving  the  reference  voltage,  a 
common  terminal  coupled  to  the  input  terminal, 
and  an  output  terminal,  coupled  to  the  common 
terminal,  for  supplying  the  stabilisation  voltage,  the 
common  terminal  being  coupled  to  the  first  supply 
voltage  terminal  by  means  of  a  capacitor. 

Such  a  power-supply  arrangement  can  be  used 
inter  alia  in  integrated  semiconductor  circuits  for 
supplying  a  stabilisation  voltage  to  parts  of  a  semi- 
conductor  circuit,  such  as  for  example  amplifier 
circuits,  the  term  "stabilisation  voltage"  being  un- 
derstood  to  mean  a  voltage  which  is  stabilised  at 
least  relative  to  the  supply  voltage. 

Such  a  power-supply  arrangement  is  generally 
known.  Since  in  many  power-supply  circuits  the 
reference  voltage  generated  by  the  reference  cir- 
cuit  is  subject  to  supply  voltage  variations  such 
power-supply  arrangements  comprise  a  stabilising 
circuit  coupled  to  the  reference  circuit  in  order  to 
stabilise  the  reference  voltage.  During  supply  volt- 
age  variations  the  stabilising  circuit,  which  includes 
the  capacitor,  causes  the  stabilisation  voltage, 
which  is  related  to  the  reference  voltage,  to  be 
generated,  the  stabilisation  voltage  being  stabilised 
relative  to  the  supply  voltage  in  the  absence  of 
leakage  currents  which  discharge  the  capacitor. 

However,  in  practice  such  a  power-supply  ar- 
rangement  is  affected  by  leakage  currents  causing 
the  capacitor  to  be  discharged,  as  a  result  of  which 
the  voltage  across  the  capacitor  and  hence  the 
stabilisation  voltage  will  vary  in  dependence  upon 
supply  voltage  variations. 

It  is  an  object  of  the  invention  to  provide  a 
power-supply  arrangement  which  mitigates  the  ad- 
verse  effects  of  said  leakage  currents  discharging 
the  capacitor  and  which  consequently  generates  a 
more  stable  stabilisation  voltage. 

A  power-supply  arrangement  according  to  the 
invention  is  characterised  in  that  the  stabilising 
circuit  further  comprises  a  switching  stage  which  is 
switched  in  dependence  upon  the  supply  voltage 
and  which  comprises  at  least  one  switching  ele- 
ment  coupled  between  the  input  terminal  and  the 
common  terminal,  and  a  buffer  stage  coupled  be- 
tween  the  common  terminal  and  the  output  termi- 
nal.  The  invention  is  based  on  the  recognition  of 
the  fact  that  said  leakage  currents  flow  via  the 
reference  circuit  and  also  via  a  load  coupled  to  the 

output  terminal.  Depending  upon  the  supply  volt- 
age  leakage  currents  via  the  reference  circuit  are 
interrupted  by  means  of  the  switching  stage  com- 
prising  the  switching  element,  for  which  purpose 

5  the  reference  circuit  and  the  capacitor  are  discon- 
nected.  In  order  to  reduce  leakage  currents  via  the 
load  the  stabilising  circuit  comprises  a  buffer  stage 
requiring  only  a  comparatively  small  current  for 
generating  the  stabilisation  voltage  related  to  the 

io  reference  voltage.  Thus,  the  power-supply  arrange- 
ment  in  accordance  with  the  invention  enables 
leakage  currents  capable  of  discharging  the  capaci- 
tor  to  be  reduced  substantially,  resulting  in  an 
improved  stability  of  the  stabilisation  voltage. 

75  A  first  embodiment  of  a  power-supply  arrange- 
ment  in  accordance  with  the  invention  may  be 
characterised  in  that  the  stabilising  circuit  further 
comprises  a  current  source  which  is  switched  in 
dependence  upon  the  supply  voltage  and  which  is 

20  coupled  between  the  second  supply  voltage  termi- 
nal  and  the  common  terminal.  As  a  result  of  the 
addition  of  the  switched  current  source  the  capaci- 
tor  need  not  be  charged  by  means  of  the  reference 
circuit  and  during  supply  voltage  variations  the 

25  current  source  and  the  capacitor  are  disconnected 
to  preclude  an  undesirable  further  charge  supply. 

A  second  embodiment  of  a  power-supply  ar- 
rangement  in  accordance  with  the  invention  may 
be  characterised  in  that  the  stabilising  circuit  fur- 

30  ther  comprises  a  driver  circuit  for  driving  the 
switching  stage  and  the  switched  current  source  in 
dependence  upon  the  supply  voltage.  By  means  of 
the  driver  stage  supply  voltage  variations  are  con- 
verted  into  a  control  for  the  switching  stage  com- 

35  prising  the  switching  element  and  for  the  switched 
current  source.  In  the  absence  of  said  variations 
the  driver  stage  provides,  for  example,  a  direct 
coupling  between  the  reference  voltage  and  the 
capacitor,  the  switched  current  source  ensuring  a 

40  rapid  charge  supply  to  the  capacitor,  whereas  in 
the  case  of  variations  the  coupling  thus  established 
is  interrupted  and  the  switched  current  source  is 
turned  off. 

A  third  embodiment  of  a  power-supply  arrange- 
45  ment  in  accordance  with  the  invention,  in  which  the 

reference  circuit  comprises  at  least  one  impedance 
coupled  between  the  reference  terminal  and  the 
first  supply  voltage  terminal,  may  be  characterised 
in  that  the  switching  stage  further  comprises  a 

50  further  current  source  which  is  switched  in  depen- 
dence  upon  the  supply  voltage  and  which  is  coup- 
led  between  the  second  supply  voltage  terminal 
and  the  input  terminal,  the  switching  element  being 
constructed  as  a  transistor  having  a  base  coupled 

55  to  the  input  terminal,  having  a  collector  coupled  to 
the  first  supply  voltage  terminal,  and  having  an 
emitter  coupled  to  the  common  terminal.  In  the 
present  embodiment  a  current  appearing  in  the 
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further  switched  current  source  flows  to  the  first 
supply  voltage  terminal  through  the  impedance  via 
the  reference  terminal,  causing  the  reference  volt- 
age  to  increase.  This  increase  causes  a  voltage 
appearing  across  the  base  and  the  emitter  of  the 
transistor  to  decrease,  which  decrease  results  in 
the  transistor  being  cut  off.  Consequently,  the  di- 
rect  coupling  between  the  reference  voltage  and 
the  capacitor  is  interrupted. 

A  fourth  embodiment  of  a  power-supply  ar- 
rangement  in  accordance  with  the  invention  may 
be  characterised  in  that  the  driver  stage  comprises 
a  differential  pair,  which  differential  pair  has  a  first 
input  coupled  to  a  terminal  for  receiving  a  measure 
of  the  supply  voltage,  a  second  input  coupled  to 
the  output  terminal,  a  first  output  adapted  to  drive 
the  switched  current  source,  and  a  second  output 
adapted  to  drive  the  further  switched  current 
source.  In  this  embodiment  the  differential  pair 
compares  the  measure  of  the  supply  voltage  with 
the  stabilisation  voltage  available  on  the  output 
terminal.  If  the  measure  exceeds  the  stabilisation 
voltage  the  differential  pair  activates  the  switched 
current  source  via  the  first  output,  the  further 
switched  current  source  coupled  to  the  second 
output  being  disabled  and  consequently  supplying 
no  current.  The  switching  element  constituted  by 
the  transistor  is  therefore  conductive  and  the  ca- 
pacitor  receives  a  voltage  related  to  the  reference 
voltage,  the  appropriate  charge  being  applied  by 
the  switched  current  source.  If  the  supply  voltage 
varies  and  the  measure  becomes  smaller  than  the 
stabilisation  voltage  the  differential  pair  will  activate 
the  further  switched  current  source  at  a  given  in- 
stant  via  the  second  output,  the  other  switched 
current  source  being  disabled.  Thus,  the  direct 
coupling  between  the  reference  voltage  and  the 
capacitor  is  interrupted  and  the  stabilisation  voltage 
is  derived  from  the  voltage  appearing  across  the 
capacitor. 

A  fifth  embodiment  of  a  power-supply  arrange- 
ment  in  accordance  with  the  invention  may  be 
characterised  in  that  the  first  output  is  coupled  to 
an  input  of  a  current  mirror,  the  switched  current 
source  being  an  output  of  said  current  mirror  and 
in  that  the  second  output  is  coupled  to  an  input  of 
a  further  current  mirror,  the  further  switched  current 
source  being  an  output  of  said  further  current  mir- 
ror.  The  switched  current  sources  can  be  imple- 
mented  comparatively  easily  by  means  of  the  cur- 
rent  mirrors.  Depending  on  the  supply  voltage  the 
differential  pair  selects  the  first  or  the  second  out- 
put,  a  current  via  the  selected  output  directly  re- 
sulting  in  a  current  to  be  supplied  by  the  asso- 
ciated  current  source. 

A  sixth  embodiment  of  a  power-supply  ar- 
rangement  in  accordance  with  the  invention  may 
be  characterised  in  that  the  buffer  stage  comprises 

a  transistor  having  a  base  coupled  to  the  common 
terminal,  having  a  collector  coupled  to  the  second 
supply  voltage  terminal,  and  having  an  emitter 
coupled  to  the  output  terminal.  The  transistor  con- 

5  stitutes  a  simple  implementation  of  the  buffer 
stage,  a  comparatively  small  current  via  the  base 
of  the  transistor  resulting  in  a  current  via  the  emit- 
ter  of  the  transistor,  which  last-mentioned  current  is 
required  for  generating  the  stabilisation  voltage. 

io  Moreover,  the  buffer  stage  implemented  by  means 
of  the  transistor  compensates  for  the  voltage  super- 
posed  on  the  reference  voltage  as  a  result  of  the 
switching  element  formed  by  means  of  the  transis- 
tor. 

is  The  above  and  other  (more  elaborate)  features 
of  the  invention  will  now  be  described  and  ex- 
plained  in  more  detail  with  reference  to  the  accom- 
panying  drawings,  in  which 

Figure  1  is  a  basic  diagram  of  a  power-supply 
20  arrangement  in  accordance  with  the  invention, 

Figure  2  shows  an  embodiment  of  a  power- 
supply  arrangement  in  accordance  with  the  in- 
vention,  and  Figure  3  shows  a  further  embodi- 
ment  of  a  power-supply  arrangement  in  accor- 

25  dance  with  the  invention. 
In  these  Figures  like  parts  bear  the  same  refer- 

ence  numerals. 
Figure  1  shows  a  basic  diagram  of  a  power- 

supply  arrangement  in  accordance  with  the  inven- 
30  tion,  the  power-supply  arrangement  having  a  first 

supply  voltage  terminal  1  and  a  second  supply 
voltage  terminal  2  for  receiving  a  supply  voltage. 
The  power-supply  arrangement  comprises  a  refer- 
ence  circuit  3  for  generating  a  reference  voltage 

35  Vref,  which  reference  circuit  3  is  coupled  between 
the  supply  voltage  terminals  1  and  2,  and  a 
stabilising  circuit  4  for  generating  a  stabilisation 
voltage  Vstab  related  to  the  reference  voltage  Vref. 
The  reference  circuit  3  comprises  a  reference  ter- 

40  minal  5  on  which  the  reference  voltage  Vref  is 
available,  and  the  stabilising  circuit  4  comprises  an 
input  terminal  6,  coupled  to  the  reference  terminal 
5,  for  receiving  the  reference  voltage  Vref,  a  com- 
mon  terminal  7  coupled  to  the  input  terminal  6,  and 

45  an  output  terminal  8,  coupled  to  the  common  termi- 
nal  7,  for  supplying  the  stabilisation  voltage  Vstab. 
The  stabilising  circuit  4  further  comprises  a  capaci- 
tor  9  coupled  between  the  common  terminal  7  and 
the  supply  voltage  terminal  1,  a  switching  stage  10 

50  having  a  switching  element  11  coupled  between 
the  input  terminal  6  and  the  common  terminal  7,  a 
switched  current  source  12  coupled  between  the 
supply  voltage  terminal  2  and  the  common  terminal 
7,  and  a  buffer  stage  13  coupled  between  the 

55  common  terminal  7  and  the  output  stage  8.  The 
switched  current  source  12  is  represented  by  a 
current  source  14  and  a  switching  element  15. 
Moreover,  a  load  in  the  form  of  a  resistive  element 

3 
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Rload  is  shown  between  the  output  terminal  8  and 
the  supply  voltage  terminal  1  . 
In  the  absence  of  supply  voltage  variations  the 
switching  elements  11  and  15  are  conductive,  as  a 
result  of  which  a  voltage  equal  to  the  reference 
voltage  Vref  appears  across  the  capacitor  9,  the 
current  source  14  providing  a  rapid  charge  supply. 
Alternatively,  depending  on  the  construction  of  the 
switching  element  11,  the  capacitor  9  may  be 
charged  by  the  reference  circuit  3,  so  that  the 
current  source  14  is  not  essential.  By  means  of  the 
buffer  stage  13  the  stabilisation  voltage  Vstab  is 
derived  from  the  reference  voltage  Vref,  the  buffer 
stage  13  requiring  only  a  small  current.  In  the  case 
of  variations  of  the  supply  voltage  the  switching 
elements  are  cut  off.  As  a  result  of  this,  the  voltage 
across  the  capacitor  9  is  independent  of  the  influ- 
ence  of  supply  voltage  variations  on  the  reference 
voltage  Vref  and  the  charge  supply  by  the  current 
source  14  has  ceased.  The  stabilisation  voltage 
Vstab  is  derived  from  the  voltage  across  the  ca- 
pacitor  9  via  the  buffer  stage  13,  the  buffer  stage 
13  requiring  a  small  current.  Consequently,  the 
voltage  on  the  capacitor  9  is  sustained  for  a  com- 
paratively  long  time. 

Fig.  2  shows  an  embodiment  of  a  power-supply 
arrangement  in  accordance  with  the  invention,  the 
reference  circuit  3,  the  switching  stage  10  and  the 
buffer  stage  13  being  shown  in  greater  detail  than 
in  Fig.  1.  The  reference  circuit  3  comprises  a 
current  source  16,  coupled  between  the  supply 
voltage  terminal  2  and  the  reference  terminal  5, 
and  an  impedance  in  the  form  of  a  resistor  17, 
coupled  between  the  reference  terminal  5  and  the 
supply  voltage  terminal  1.  In  the  switching  stage  10 
the  switching  element  11  shown  in  Fig.  1  has  been 
replaced  by  a  transistor  18  having  a  base  coupled 
to  the  input  terminal  6,  having  a  collector  coupled 
to  the  supply  voltage  terminal  1,  and  having  an 
emitter  coupled  to  the  common  terminal,  the 
switching  stage  10  further  comprising  a  further 
switched  current  source  19,  which  in  the  same  way 
as  the  current  source  12  is  represented  by  a  cur- 
rent  source  20  and  a  switching  element  21.  The 
buffer  stage  13  comprises  a  transistor  22  having  a 
base  coupled  to  the  common  terminal  7,  having  a 
collector  coupled  to  the  supply  voltage  terminal  2, 
and  having  an  emitter  coupled  to  the  output  termi- 
nal  8. 
Although  the  reference  circuit  3  in  Fig.  2  is  repre- 
sented  by  the  current  source  16  and  the  resistor  17 
numerous  other  implementations  are  possible,  the 
impedance  constituted  by  the  resistor  17  being 
essential  in  the  case  of  the  switching  stage  shown 
in  Fig.  2.  This  is  because  in  the  case  of  supply 
voltage  variations  the  current  source  20  feeds  a 
current  to  the  impedance  via  the  conductive 
switching  element  21,  as  a  result  of  which  the 

reference  voltage  Vref  increases  and  the  voltage 
across  the  base  and  the  emitter  of  the  transistor  18 
decreases,  which  decrease  causes  the  transistor  18 
to  be  cut  off.  In  the  present  embodiment  the 

5  switching  elements  15  and  19  are  in  opposite 
states  of  conduction  at  the  same  instant.  The  tran- 
sistor  22  forms  a  simple  implementation  of  the 
buffer  stage  13.  The  transistor  22  produces  the 
stabilisation  voltage  Vstab  with  a  small  base  current 

io  and  depending  on  the  voltage  across  the  capacitor 
9.  Moreover,  the  transistor  22  compensates  for  the 
voltage  across  the  base  and  the  emitter  of  the 
transistor  18  which  is  superposed  on  the  reference 
voltage  Vref,  so  that  the  stabilisation  voltage  Vstab 

is  is  substantially  equal  to  the  reference  voltage  Vref, 
the  transistor  22  also  compensating  for  temperature 
influences  as  a  result  of  the  presence  of  the  tran- 
sistor  18. 

Fig.  3  shows  a  further  embodiment  of  a  power- 
20  supply  arrangement  in  accordance  with  the  inven- 

tion,  the  stabilising  circuit  4  in  addition  comprising 
a  driver  stage  23  for  driving  the  switched  current 
sources  12  and  19.  Moreover,  the  switched  current 
source  12  is  constructed  by  means  of  a  transistor 

25  24  having  a  base  coupled  to  the  driver  stage  23, 
having  a  collector  coupled  to  the  common  terminal 
7,  and  having  an  emitter  coupled  to  the  supply 
voltage  terminal  2,  and  the  switched  current  source 
19  is  constructed  by  means  of  a  transistor  25 

30  having  a  base  coupled  to  the  driver  stage  23, 
having  a  collector  coupled  to  the  input  terminal  6, 
and  having  an  emitter  coupled  to  the  supply  volt- 
age  terminal  2.  The  driver  stage  23  comprises  a 
differential  pair  26,  27  having  a  first  input  coupled 

35  to  a  terminal  28  for  receiving  a  measure  of  the 
supply  voltage,  having  a  second  input  coupled  to 
the  output  terminal  8,  having  a  first  output  for 
driving  the  switched  current  source  12  implement- 
ed  by  means  of  the  transistor  24,  and  having  a 

40  second  output  for  driving  the  switched  current 
source  19  implemented  by  means  of  the  transistor 
25.  The  differential  pair  26,  27  comprises  a  transis- 
tor  26  having  a  base  forming  the  first  input,  having 
a  collector  forming  the  first  output,  and  having  an 

45  emitter,  and  a  transistor  27  having  a  base  forming 
the  second  input,  having  a  collector  forming  the 
second  output,  and  having  an  emitter,  the  emitters 
being  coupled  to  one  another  and  being  coupled  to 
the  supply  voltage  terminal  1  by  means  of  a  tail 

50  current  source  29.  The  measure  of  the  supply 
voltage  is  obtained  in  that  the  terminal  28  is  coup- 
led  to  the  supply  voltage  terminals  1  and  2  by 
means  of  a  resistor  30  and  a  resistor  31  respec- 
tively.  The  transistors  24  and  25  form  part  of  a 

55  current  mirror  24,  32  and  a  further  current  mirror 
25,  33  respectively  for  the  purpose  of  driving  the 
switched  current  sources  12  and  19,  which  current 
mirrors  further  comprise  a  diode-connected  transis- 

4 
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tor  32  and  a  diode-connected  transistor  33  respec- 
tively.  The  transistor  32  has  a  base  coupled  to  the 
base  of  the  transistor  24,  a  collector  coupled  both 
to  the  base  of  the  transistor  32  and  the  collector  of 
the  transistor  26,  and  an  emitter  coupled  to  the 
supply  voltage  terminal  2,  the  transistor  33  having 
a  base  coupled  to  the  base  of  the  transistor  25,  a 
collector  coupled  both  to  the  base  of  the  transistor 
33  and  to  the  collector  of  the  transistor  27,  and  an 
emitter  coupled  to  the  supply  voltage  terminal  2. 
With  respect  to  the  operation  of  the  present  em- 
bodiment  it  will  be  evident  that  the  resistors  30  and 
31  constitute  a  voltage  divider  for  deriving  a  mea- 
sure  of  the  supply  voltage,  which  voltage  divider 
can  also  be  constructed  in  other  ways.  The  voltage 
divider  is  dimensioned  in  such  a  manner  that  in  the 
absence  of  supply  voltage  variations  the  measure 
is  larger  than  the  stabilisation  voltage  Vstab.  Con- 
sequently,  the  transistors  26  and  27  will  be  conduc- 
tive  and  cut  off  respectively,  so  that  a  tail  current  in 
the  tail  current  source  29  will  flow  through  the 
transistor  26.  Since  said  current  is  supplied  by  the 
transistor  32,  which  forms  part  of  the  current  mirror 
24,  32,  the  transistor  24  will  carry  a  related  current. 
Since  the  transistor  27  is  cut  off  there  will  be  no 
current  in  the  current  mirror  25,  33.  As  a  con- 
sequence,  a  voltage  related  to  the  reference  volt- 
age  Vref  is  applied  across  the  capacitor  9  via  the 
transistor  18,  a  rapid  charge  supply  to  the  capacitor 
9  being  provided  by  the  transistor  24.  Said  voltage 
results  in  the  stabilisation  voltage  Vstab  via  the 
transistor  22.  In  the  case  of  supply  voltage  vari- 
ations  the  voltage  divider  is  dimensioned  in  such  a 
way  that  the  measure  becomes  smaller  than  the 
stabilisation  voltage  Vstab.  As  a  result  of  this,  the 
transistors  26  and  27  are  in  a  cut-off  state  and  a 
conductive  state  respectively,  so  that  the  transistor 
27  receives  the  current  in  the  tail-current  source 
from  the  current  mirror  25,  33  and  the  transistor  25 
is  conductive.  In  this  situation  there  is  no  current  in 
the  current  mirror  24,  32.  In  the  same  way  as  in  the 
power-supply  arrangements  shown  in  the  preced- 
ing  Figures  the  capacitor  9  is  isolated  form  the 
reference  voltage  Vref  and  the  stabilisation  voltage 
is  generated  on  the  basis  of  the  voltage  across  the 
capacitor  9,  which  voltage  remains  substantially 
constant  for  a  considerable  time  as  a  result  of  the 
buffer  stage  13.  Thus,  the  power-supply  arrange- 
ment  is  stabilised  with  respect  to  supply  voltage 
variations.  If  the  supply  voltage  is  furnished  by  one 
or  more  batteries  the  present  power-supply  ar- 
rangement  ensures  that  the  batteries  can  used  for 
a  longer  time  because  it  prevents  the  supply  volt- 
age  from  falling  in  the  case  of  comparatively  large 
supply  currents. 

The  invention  is  not  limited  to  the  embodi- 
ments  shown  herein.  Within  the  scope  of  the  inven- 
tion  several  modifications  will  be  conceivable  to 

those  skilled  in  the  art.  For  example,  the  reference 
circuit  can  be  constructed  in  many  ways,  special 
advantages  being  attainable  when  a  temperature- 
stabilised  reference  voltage  is  generated.  The 

5  stabilising  circuit  can  also  be  constructed  in  many 
ways,  in  which  case  the  buffer  stage  may  com- 
prise,  for  example,  a  plurality  of  transistors  having 
mutually  coupled  bases,  having  mutually  coupled 
collectors,  and  having  separately  coupled  emitters 

io  which  each  supply  a  stabilisation  voltage  to  one 
load. 

Claims 

is  1.  A  power-supply  arrangement  comprising  a  ref- 
erence  circuit  for  generating  a  reference  volt- 
age,  which  reference  circuit  has  a  reference 
terminal  for  supplying  the  reference  voltage, 
the  reference  circuit  being  coupled  between  a 

20  first  and  a  second  supply  voltage  terminal  for 
receiving  a  supply  voltage,  and  a  stabilising 
circuit  for  generating  a  stabilisation  voltage  re- 
lated  to  the  reference  voltage,  which  stabilising 
circuit  has  an  input  terminal,  coupled  to  the 

25  reference  terminal,  for  receiving  the  reference 
voltage,  a  common  terminal  coupled  to  the 
input  terminal,  and  an  output  terminal,  coupled 
to  the  common  terminal,  for  supplying  the 
stabilisation  voltage,  the  common  terminal  be- 

30  ing  coupled  to  the  first  supply  voltage  terminal 
by  means  of  a  capacitor,  characterised  in  that 
the  stabilising  circuit  further  comprises  a 
switching  stage  which  is  switched  in  depen- 
dence  upon  the  supply  voltage  and  which 

35  comprises  at  least  one  switching  element 
coupled  between  the  input  terminal  and  the 
common  terminal,  and  a  buffer  stage  coupled 
between  the  common  terminal  and  the  output 
terminal. 

40 
2.  A  power-supply  arrangement  as  claimed  in 

Claim  1, 
characterised  in  that  the  stabilising  circuit  fur- 
ther  comprises  a  current  source  which  is 

45  switched  in  dependence  upon  the  supply  volt- 
age  and  which  is  coupled  between  the  second 
supply  voltage  terminal  and  the  common  ter- 
minal. 

50  3.  A  power-supply  arrangement  as  claimed  in 
Claim  2, 
characterised  in  that  the  stabilising  circuit  fur- 
ther  comprises  a  driver  circuit  for  driving  the 
switching  stage  and  the  switched  current 

55  source  in  dependence  upon  the  supply  volt- 
age. 

4.  A  power-supply  arrangement  as  claimed  in 

5 
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Claim  3,  in  which  the  reference  circuit  com- 
prises  at  least  one  impedance  coupled  be- 
tween  the  reference  terminal  and  the  first  sup- 
ply  voltage  terminal,  characterised  in  that  the 
switching  stage  further  comprises  a  further  cur-  5 
rent  source  which  is  switched  in  dependence 
upon  the  supply  voltage  and  which  is  coupled 
between  the  second  supply  voltage  terminal 
and  the  input  terminal,  the  switching  element 
being  constructed  as  a  transistor  having  a  base  10 
coupled  to  the  input  terminal,  having  a  collec- 
tor  coupled  to  the  first  supply  voltage  terminal, 
and  having  an  emitter  coupled  to  the  common 
terminal. 

75 
A  power-supply  arrangement  as  claimed  in 
Claim  4, 
characterised  in  that  the  driver  stage  com- 
prises  a  differential  pair,  which  differential  pair 
has  a  first  input  coupled  to  a  terminal  for  20 
receiving  a  measure  of  the  supply  voltage,  a 
second  input  coupled  to  the  output  terminal,  a 
first  output  adapted  to  drive  the  switched  cur- 
rent  source,  and  a  second  output  adapted  to 
drive  the  further  switched  current  source.  25 

A  power-supply  arrangement  as  claimed  in 
Claim  5, 
characterised  in  that  the  first  output  is  coupled 
to  an  input  of  a  current  mirror,  the  switched  30 
current  source  being  an  output  of  said  current 
mirror. 

A  power-supply  arrangement  as  claimed  in 
Claim  6,  35 
characterised  in  that  the  second  output  is 
coupled  to  an  input  of  a  further  current  mirror, 
the  further  switched  current  source  being  an 
output  of  said  further  current  mirror. 

40 
A  power-supply  arrangement  as  claimed  in 
Claim  1  ,  2,  3,  4,  5,  6  or  7,  characterised  in  that 
the  buffer  stage  comprises  a  transistor  having 
a  base  coupled  to  the  common  terminal,  hav- 
ing  a  collector  coupled  to  the  second  supply  45 
voltage  terminal,  and  having  an  emitter  coup- 
led  to  the  output  terminal. 

50 

55 
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