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Current  mirror  circuit,  and  video  output  amplifier  circuit  provided  with  the  current  mirror  circuit. 

trode  potential  of  the  transistor  (T4)  will  increase 
considerably,  resulting  in  the  transistor  (T4)  chang- 
ing  over  rapidly  to  the  conducting  state. 

©  In  a  current  mirror  circuit  (19)  provided  with  a 
current  mirror  (29),  an  input  (31)  and  an  output  (33) 
of  which  are  coupled  to  an  input  (1)  and  an  output 
(2),  respectively,  of  the  current  mirror  circuit  (19), 
and  a  limiter  circuit  which  comprises  a  reference 
current  source  (37)  and  a  unilaterally  conducting 
element  (D1)  comprising  a  transistor  (T4)  a  source 
electrode  of  which  is  coupled  to  the  input  (1)of  the 
current  mirror  circuit  (19),  a  control  electrode  of  this 
transistor  (T4)  is  coupled  to  the  reference  current 
source  (37),  to  a  further  output  (35)  of  the  current 
mirror  (29)  and  to  a  reference  voltage  terminal  (41) 
via  a  further  unilaterally  conducting  element  (D2), 

_an~d  a  drain  electrode  of  the  transistor  is  coupled  to  a 
^   power  supply  terminal  so  that  exclusively  high-ohmic 

elements  are  connected  to  the  further  output  (35)  of 

CO the  current  mirror  (29)  at  the  instant  when  a  current 
q(I3)  related  to  an  input  current  (11)  of  the  current 

mirror  (29)  and  flowing  through  the  further  output 
2(35)  of  the  current  mirror  (29)  becomes  equal  to  a 
CO  reference  current  (lre()  supplied  by  the  reference 

Q  current  source  (37),  at  which  instant  of  transition  the 
input  current  (11)  of  the  current  mirror  (29)  thus 

Q-  reaches  its  permitted  maximum  value  (I  ref),  so  that, 
'"'■'if  the  current  (13)  through  the  further  output  35  of  the 

current  mirror  (29)  further  increases,  the  control  elec- 
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Current  mirror  circuit,  and  video  output  amplifier  circuit  provided  with  the  current  mirror  circuit 

when  a  current  related  to  an  input  current  of  the 
current  mirror  and  flowing  through  the  further  out- 
put  of  the  current  mirror  becomes  equal  to  the 
reference  current,  at  which  instant  of  transition  the 

s  input  current  of  the  current  mirror  thus  reaches  its 
permitted  maximum  value.  The  result  of  this  is  that, 
if  the  input  current  through  the  input  of  the  current 
mirror  circuit  still  further  increases,  the  control  elec- 
trode  potential  of  the  transistor  will  increase  consid- 

io  erably  as  soon  as  the  current  through  the  further 
output  of  the  current  mirror  even  exceeds  the  refer- 
ence  current  by  a  fraction  so  that  the  unilaterally 
conducting  element  will  change  very  rapidly  to  the 
conducting  state. 

;5  The  result  of  this  is  that  a  period  required  to 
cause  the  output  current  of  the  current  mirror  cir- 
cuit  to  reach  its  final  value  is  considerably  reduced, 
so  that  the  magnitude  of  current  peaks  occurring  in 
the  case  of  some  signal  waveforms  is  reduced 

20  whereby  the  unwanted  power  dissipation  is  re- 
duced.  Since  the  control  electrode  of  the  transistor 
in  the  first-mentioned  unilaterally  conducting  ele- 
ment  is  coupled  to  the  reference  voltage  terminal 
via  the  further  unilaterally  conducting  element,  the 

25  control  electrode  potential  of  this  transistor  will  not 
be  too  low  so  that  the  period  required  to  cause  the 
transistor  to  change  over  to  the  conducting  state 
does  not  become  too  long,  and  as  a  result  of  this, 
the  period  required  to  cause  the  output  current 

30  through  the  first-mentioned  output  of  the  current 
mirror  circuit  to  reach  its  final  value  remains  short. 
In  fact,  if  the  control  electrode  potential  in  the  non- 
conducting  state  is  (far)  below  the  source  electrode 
potential,  the  period  required  to  cause  this  transis- 

35  tor  to  be  turned  on  is  influenced  unfavourably. 
It  is  to  be  noted  that  it  is  known  per  se  from 

Figure  8  of  European  Patent  Application"  EP-A 
0,116,982  (PHN  10.546)  to  use  a  limiter  circuit  in 
an  amplifier  arrangement  having  a  first  and  a  sec- 

40  ond  amplifier  stage,  whilst  a  control  electrode  of  a 
transistor  T16  is  coupled  to  a  reference  current 
source  IR  and  to  a  reference  voltage  terminal  VR  via 
a  further  unilaterally  conducting  element  T17,  and  a 
collector  of  the  transistor  T16  is  coupled  to  a  power 

45  supply  terminal  so  that  the  transistor  T16  is  turned 
off  if  a  current  supplied  by  a  transistor  T15  is 
smaller  than  a  maximum  value  determined  by  the 
reference  current  source  and  is  turned  on  if  this 
current  exceeds  this  maximum  value,  but  the  emit- 

so  ter  of  the  transistor  T16  acts  on  an  input  of  the 
second  amplifier  stage,  whilst  no  use  is  being 
made  of  a  current  mirror  with  a  further  output  for 
supplying  the  current  to  be  compared  with  the 
reference  current  and  not  only  elements  which  are 
exclusively  high-ohmic  are  connected  to  the  collec- 

The  invention  relates  to  a  current  mirror  circuit 
being  provided  with  a  current  mirror,  an  input  and 
an  output  of  which  are  coupled  to  an  input  and  an 
output  respectively,  of  the  current  mirror  circuit, 
and  a  limiter  circuit  comprising  a  reference  current 
source  and  a  unilaterally  conducting  element  which 
includes  a  transistor  an  emitter  or  source  electrode 
of  which  is  coupled  to  the  input  of  the  current 
mirror  circuit. 

The  invention  also  relates  to  a  video  output 
amplifier  circuit  provided  with  the  current  mirror 
circuit. 

A  current  mirror  circuit  and  a  video  output 
amplifier  circuit  of  the  type  described  above  ace 
known  from  european  patent  application  EP-A 
0.196.694  (PHN  11.504).  To  limit  the  dissipation  in 
this  circuit,  the  output  current  of  the  current  mirror 
circuit  is  limited  by  connecting  its  input  to  a  nega- 
tive  feedback  input  of  a  differential  amplifier,  an 
output  of  which  is  connected  to  said  negative  feed- 
back  input  via  the  unilaterally  conducting  element. 
The  other  input  of  the  differential  amplifier  is  con- 
nected  to  a  reference  voltage  which  is  generated 
by  passing  a  reference  current  supplied  by  the 
reference  current  source  through  an  impedance 
which  is  similar  to  an  input  impedance  of  the 
current  mirror.  In  the  case  of  a  too  large  current  the 
differential  amplifier  and  the  unilaterally  conducting 
element,  which  may  be  both  a  diode  and  a  base- 
emitter  junction  (or  gate-source  junction)  of  a  tran- 
sistor  in  the  known  circuit,  then  constitute  a  nega- 
tive  feedback  signal  path  which  maintains  the  out- 
put  current  constant  at  a  maximum  value  which  is 
determined  by  the  reference  current. 

Although  the  output  current  is  limited  at  this 
maximum  value,  an  unwanted  power  dissipation  is 
still  found  to  appear  in  the  case  of  given  signal 
waveforms. 

It  is  an  object  of  the  invention  to  provide  a 
current  mirror  circuit  and  a  video  output  amplifier 
circuit  in  which  this  unwanted  power  dissipation  is 
reduced. 

According  to  the  invention,  a  current  mirror 
circuit  circuit  of  the  type  described  in  the  opening 
paragraph  is  therefore  characterized  in  that  a  con- 
trol  electrode  of  the  transistor  is  coupled  to  the 
reference  current  source,  to  a  further  output  of  the 
current  mirror  and  to  a  reference  voltage  terminal 
via  a  further  unilaterally  conducting  element,  and  in 
that  a  collector  or  drain  electrode  of  the  transistor 
is  coupled  to  a  power  supply  terminal. 

The  invention  is  based  on  the  recognition  that 
exclusively  high-ohmic  elements  are  connected  to 
the  further  output  of  the  current  mirror  at  the  instant 
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current  mirror  11  to  the  base  of  a  transistor  13 
which  together  with  a  transistor  15  constitutes  a 
complementary  emitter  follower  output  stage.  The 
interconnected  emitters  of  these  transistors  13,  15 

s  are  connected  to  an  output  17  of  the  video  output 
amplifier  circuit.  The  base  of  the  transistor  13  is 
connected  via  two  diodes  25,  26  to  the  base  of  the 
transistor  15~and  to  the  collector  of  the  transistor  7. 
The  collector  of  the  transistor  13  is  connected  to  an 

w  input  1  of  a  first  current  mirror  circuit  19.  The 
collector  of  the  transistor  15  is  connected  to  a 
beam  current  measuring  point  21  and  to  an  output 
22  of  a  second  current  mirror  circuit  23.  An  input 
24  of  this  second  current  mirror  circuit  23  is  con- 

rs  nected  to  an  output  2  of  the  first  current  mirror 
circuit  19.  A  common  terminal  27  of  the  second 
current  mirror  circuit  23  is  connected  to  ground.  Up 
to  this  point  the  video  output  amplifier  circuit  ac- 
cording  to  the  invention  corresponds  to  the  known 

20  video  output  amplifier  circuit;  as  has  been  de- 
scribed  in  the  above-cited  european  patent  applica- 
tion  EP-AO.1  69.694  (PHN  11.504),  this  circuit  en- 
ables  a  quiescent  current  to  flow  through  the  output 
transistors,  while  the  beam  current  measurement  is 

25  not  influenced  by  this  quiescent  current. 
The  first  current  mirror  circuit  19  comprises  a 

current  mirror  29  and  a  limiter  circuit  including  a 
unilaterally  conducting  element  D1  ,  a  further  unilat- 
erally  conducting  element  D2  and  a  reference  cur- 

30  rent  source  37.  The  current  mirror  29  has  an  input 
31  which  is  connected  to  the  input  1  of  the  first 
current  mirror  circuit  19,  an  output  33  which  is 
connected  to  the  output  2  of  the  first  current  mirror 
circuit  19  and  a  further  output  35  which  is  con- 

35  nected  to  ground  via  the  reference  current  source 
37  through  which  "reference  current  lrai  flows.  A 
common  terminal  39  of  the  current  mirror  29  is 
connected  to  a  positive  power  supply  voltage.  The 
input  1  of  the  first  current  mirror  circuit  19  is  also 

40  connected  to  the  source  of  a  field  effect  transistor 
T4  constituting  the  unilaterally  conducting  element 
D1  ,  whose  drain  is  connected  to  the  positive  power 
supply  terminal  and  whose  gate  is  connected  to 
the  reference  current  source  37  and,  via  a  further 

45  unilaterally  conducting  element  D2,  to  a  reference 
voltage  terminal  41  to  which  a  reference  potential 
Vref  is  connected. 

This  first  current  mirror  circuit  19  operates  as 
follows.  A  current  11  through  the  input  31  of  the 

50  current  mirror  29  is  mirrored  by  this  current  mirror 
29  and  results  in  a  current  12  through  the  output  33 
and  a  current  13  through  the  further  output  35  of 
the  current  mirror  29.  If  the  current  11  is  so  small 
that  the  current  13  is  smaller  than  the  reference 

55  current  lref,  the  further  unilaterally  conducting  ele- 
ment  D2,  which  may  be.  for  example  a  diode,  will 
conduct.  A  current  ID2  supplied  thereby  is  then 
equal  to  the  difference  lreH3.  A  gate  potential  Vg4 

tor  of  the  transistor  T1  5  particularly  because  an  RC 
network  with  a  resistor  15  and  a  capacitor  16  is 
used  at  the  instant  of  transition  when  the  current 
supplied  by  the  transistor  T15  becomes  equal  to 
the  reference  current,  so  that  the  above-described 
effect  of  the  circuit  according  to  the  invention  does 
not  occur. 

If  a  transistor  mentioned  in  the  description  or  in 
the  Claims  is  a  bipolar  transistor,  the  control  elec- 
trode  is  its  base.  If  a  transistor  is  a  unipolar  transis- 
tor,  the  control  electrode  is  its  gate. 

A  first  embodiment  of  a  current  mirror  circuit 
according  to  the  invention  is  characterized  in  that 
the  current  mirror  comprises  a  first,  a  second  and  a 
third  transistor  whose  emitter  or  source  electrodes 
are  coupled  to  each  other,  and  whose  control  elec- 
trodes  are  coupled  to  each  other,  the  control  elec- 
trode  of  the  first  transistor  being  coupled  to  its 
collector  or  drain  electrode  and  the  reference  volt- 
age  terminal  being  connected  to  the  said  emitter  or 
source  electrodes. 

A  second  embodiment  of  a  current  mirror  cir- 
cuit  according  to  the  invention  is  characterized  in 
that  the  current  mirror  comprises  a  first,  a  second 
and  a  third  transistor  whose  emitter  or  source  elec- 
trodes  are  coupled  to  each  other  and  whose  control 
electrodes  are  coupled  to  each  other,  the  reference 
voltage  terminal  being  coupled  to  the  said  control 
electrodes,  a  collector  or  drain  electrode  of  the 
second  transistor  being  coupled  to  the  output  of 
the  current  mirror  via  a  further  transistor  and  a 
collector  or  drain  electrode  of  the  third  transistor 
being  coupled  to  the  further  output  of  the  current 
mirror,  an  emitter  or  source  electrode  of  said  fur- 
ther  transistor  being  coupled  to  the  collector  or 
drain  electrode  of  the  second  transistor  and  a  col- 
lector  or  drain  electrode  being  coupled  to  the  out- 
put  of  the  current  mirror. 

These  two  embodiments  have  the  advantage 
that  the  required  reference  voltage  is  obtained  in  a 
simple  manner  without  any  additional  components. 

The  invention  will  now  be  described  in  greater 
detail,  by  way  of  non-limiting  example,  with  refer- 
ence  to  the  accompanying  drawings,  in  which 

Fig.  1  shows  a  circuit  diagram  of  a  video 
output  amplifier  circuit  according  to  the  invention, 

Fig.  2  shows  a  first  detailed  circuit  diagram 
of  a  current  mirror  circuit  according  to  the  inven- 
tion,  and 

Fig.  3  shows  a  second  detailed  circuit  dia- 
gram  of  a  current  mirror  circuit  according  to  the 
invention. 

In  Fig.  1  inputs  4,  6  of  a  video  output  amplifier 
circuit  are  connected  to  the  bases  of  two  transis- 
tors  5,  7  whose  interconnected  emitters  are  con- 
nected  to  ground  via  a  current  source  9.  The 
collector  of  the  transistor  5  is  connected  via  a 
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of  the  transistor  T4  is  then  equal  to  the  reference 
potential  Vref  minus  a  voltage  Vo2  across  the  further 
unilaterally  conducting  element  D2.  For  a  correct 
operation  of  the  limiter  circuit  the  reference  poten- 
tial  Vref  must  be  suitably  chosen  with  respect  to  a 
value  of  an  input  potential  V3  1  at  the  input  31  of  the 
current  mirror  29,  which  potential  occurs  when  the 
current  11  through  this  input  31  is  equal  to  its 
maximum  value  I  ref  which  is  dependent  on  the 
reference  current  lref.  It  will  hereinafter  be  de- 
scribed  in  which  way  a  suitable  choice  must  be 
made.  Since  the  input  potential  V31  is  equal  to  a 
source  potential  VS4  of  the  transistor  T4,  a  gate 
source  voltage  Vgs4  of  the  n-type  field  effect  tran- 
sistor  T4  will  be  smaller  than  its  threshold  voltage 
VTfg4  in  the  case  of  a  suitable  choice  of  the  refer- 
ence  potential  Vref  as  long  as  the  current  13  is 
smaller  than  the  reference  current  lref,  so  that  this 
transistor  T4  will  not  be  turned  on.  A  current  lDi 
supplied  thereby  is  thus  equal  to  0,  so  that  the 
current  11  is  equal  to  an  input  current  lin  through 
the  input  1  of  the  first  current  mirror  circuit  19. 

If  the  input  current  lin  and  hence  the  current  11 
increase,  the  current  13  also  increases  until  this 
current  13  has  ultimately  become  equal  to  the  refer- 
ence  current  lref.  In  this  transitional  case  the  further 
unilaterally  conducting  element  D2  will  be  just  con- 
ducting,  while  it  holds  that  VD2  has  decreased  to  a 
value  occurring  when  the  current  Iq2  is  just  not 
equal  to  0.  Since  at  this  transitional  moment  only 
high-ohmic  elements  are  connected  to  the  further 
output  35  of  the  current  mirror  29,  if  the  input 
current  !in  through  the  input  1  of  the  first  current 
mirror  circuit  19  still  further  increases,  the  gate 
potential  Vg4  of  the  transistor  T4  will  increase  con- 
siderably  as  soon  as  the  current  13  through  the 
further  output  35  of  the  current  mirror  29  exceeds 
the  reference  current  lref  even  by  a  fraction,  so  that 
the  unilaterally  conducting  element  D1  will  change 
over  to  the  conducting  state  very  rapidly.  Con- 
sequently  the  period  required  to  cause  the  output 
current  Io  to  reach  its  final  value  is  very  short  and 
as  a  result  no  or  at  most  very  small  current  peaks 
can  occur  so  that  the  unwanted  power  dissipation 
is  very  small.  Since  the  current  lOi  supplied  by  the 
transistor  T4  now  fills  up  the  shortage  lin  -  I  ref,  the 
current  11  through  the  input  31  of  the  current  mirror 
29  remains  equal  to  its  maximum  value  I  ref.  If  the 
current  mirror  29  comprises  transistors  having 
identical  dimensions,  this  value  I  ref  is  equal  to  lref 
itself.  Consequently  the  current  12  through  the  out- 
put  33  of  the  current  mirror  29,  and  hence  an 
output  current  i0  through  the  output  2  of  the  first 
current  mirror  circuit  19  can  neither  exceed  a  value 
I  ref  dependent  on  the  reference  current  lref.  If  the 
current  mirror  29  comprises  transistors  having 
identical  dimensions,  this  value  I  ref  is  also  equal  to 
lraf  itself. 

The  reference  potential  Vref  is  chosen  suitably 
if  as  stated  hereinbefore,  the  transistor  T4  is  turned 
off  as  long  as  the  current  11  is  smaller  than  its 
maximum  value  l'ret  dependent  on  the  reference 

5  current  lfef,  thus  with  Vgs4  being  smaller  than  VTn4. 
Since  as  soon  as  11  becomes  equal  to  l'ref!  the  gate 
potential  Vg4  of  the  transistor  T4  increases  very 
rapidly  at  this  transitional  moment,  the  reference 
potential  Vref  can  also  be  chosen  to  be  slightly 

70  lower,  thus  ensuring  that,  as  long  as  the  current  13 
through  the  further  output  35  of  the  current  mirror 
29  is  not  larger  than  the  reference  current  lref,  the 
gate-source  voltage  Vgs4  of  the  transistor  T4  is 
smaller  than  its  threshold  voltage  VTN4  and  the 

75  transistor  T4  is  consequently  turned  off.  However, 
the  lower  the  value  chosen  for  the  reference  volt- 
age  Vref,  the  more  the  time  required  to  cause  the 
transistor  T4  to  be  turned  on  will  increase.  Con- 
sequently,  current  peaks  may  be  produced  again, 

20  resulting  in  the  said  unwanted  power  dissipation. 
If  the  first  current  mirror  circuit  19  comprises 

bipolar  transistors,  a  suitable  choice  for  the  refer- 
ence  voltage  Vref  can  be  made  in  a  comparable 
manner,  while  using  the  expressions  relating  to 

25  bipolar  transistors. 
In  Fig.  2  in  which  the  same  reference  numerals 

have  been  used  for  components  corresponding  to 
those  in  Fig.  1,  the  current  mirror  29  comprises 
three  p-type  field  effect  transistors  T1,  T2  and  T3, 

30  the  input  31  of  the  current  mirror  29  being  con- 
nected  to  the  drain  of  the  transistor  T1  whose 
gates  and  sources  are  connected  to  the  gates  and 
sources  of  the  transistors  T2  and  T3,  respectively. 
The  gate  of  the  transistor  T1  is  connected  to  its 

35  drain  so  that  this  transistor  T1  operates  as  an  input 
transistor  of  the  current  mirror  29.  The  drain  of  the 
transistor  T2  is  connected  to  the  output  33  of  the 
current  mirror  29.  The  further  unilaterally  conduct- 
ing  element  D2  is  constituted  by  a  n-type  field 

40  effect  transistor  T5  whose  source  is  connected  to 
the  gate  of  the  transistor  T4  whose  gate  is  con- 
nected  to  the  reference  voltage  terminal  41  and 
whose  drain  is  connected  to  the  positive  power 
supply  terminal.  The  reference  voltage  terminal  41 

45  is  connected  to  the  sources  of  the  transistors  T1, 
T2  and  T3,  which  is  found  to  provide  a  suitable 
choice  for  the  reference  potential  Vre{  in  the  circuit 
shown  in  this  Figure.  The  field  effect  transistor  T5 
may  alternatively  be  of  the  p-type.  In  that  case,  the 

50  drain  and  the  gate  of  the  transistor  T5  are  intercon- 
nected  and  connected  to  the  gate  of  the  transistor 
T4,  and  the  source  of  the  transistor  T5  is  con- 
nected  to  the  reference  voltage  terminal  41  .  Also  in 
that  case,  this  reference  voltage  terminal  41  is 

55  connected  to  the  sources  of  the  transistors  T1  ,  T2 
and  T3,  which  is  found  to  provide  a  suitable  choice 
for  the  reference  potential  Vref. 

In  the  second  detailed  circuit  diagram  of  the 
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is  determined  by  a  current  source  connected  to  the 
resistor  and  the  gate  of  the  transistor  T5.  If  desired, 
the  transistor  T6  in  Fig.  3  may  be  replaced  by  a 
through-connection  of  its  three  terminals.  The  de- 

s  crease  of  the  reference  potential  Vref  by  one  gate- 
source  voltage,  achieved  in  Fig.  3  by  connecting 
the  reference  voltage  terminal  41  to  the  gates  of 
the  transistors  T1  ,  T2  and  T3,  may  alternatively  be 
achieved  by  connecting  the  reference  voltage  ter- 

w  minal  41  to  the  drain  of  the  transistor  T5,  the 
reference  voltage  terminal  41  being  connected  to 
the  positive  power  supply  voltage  via  a  further 
transistor  whose  drain  (collector)  is  connected  to 
the  gate  (base).  This  further  transistor  may  be 

75  either  unipolar  or  bipolar.  If  the  further  transistor  is 
unipolar,  it  may  be  of  the  n  or  p-type.  Many  other 
variations  of  the  circuits  shown  can  be  conceived 
without  passing  beyond  the  scope  of  the  invention. 
A  preferred  application  of  the  current  mirror  circuit 

20  according  to  the  invention  in  a  video  output  am- 
plifier  circuit  has  been  described  hereinbefore. 
However,  the  circuit  according  to  invention  may 
also  be  used  as  a  maximum  current  protection  for 
an  output  amplifier  in  which  the  transistor  T2  may 

25  be  a  power  transistor  in  an  output  stage. 

current  mirror  circuit  19  which  is  shown  in  Fig.  3,  in 
which  the  same  reference  symbols  have  been  used 
for  components  corresponding  to  those  shown  in 
Figs.  1  and  2,  according  to  the  invention  on  the 
reference  voltage  terminal  41  is  connected  to  the 
gates  of  the  transistors  T1,  T2  and  T3,  so  that  the 
reference  potential  Vref  is  equal  to  the  gate  poten- 
tials  of  these  transistors,  which  is  found  to  provide 
a  suitable  choice  for  the  reference  potential  Vref  in 
the  circuit  shown  in  this  Figure.  As  compared  with 
the  circuit  shown  in  Fig.  2  both  the  input  potential 
V31  at  the  input  31  of  the  current  mirror  29  and  the 
reference  potential  Vref  are  decreased  by  one  gate- 
source  voltage  in  the  circuit  shown  in  Fig.  3.  As  a 
further  distinction  from  the  circuit  shown  in  Fig.  2, 
the  portion  of  the  current  mirror  29  comprising  the 
transistors  T1  and  T2  is  formed  as  "double  twins" 
in  order  that  the  output  current  l0  follows  the  input 
current  lin  more  accurately  as  long  as  the  current  13 
through  the  transistor  T3  is  smaller  than  the  refer- 
ence  current  lref.  In  this  case  the  drain  of  the 
transistor  T1  is  connected  to  the  source  of  a  tran- 
sistor  T6  whose  drain  is  connected  to  its  gate  and 
to  the  input  1  .  Moreover,  the  drain  of  the  transistor 
T2  is  connected  to  the  source  of  a  transistor  T7 
whose  drain  is  connected  to  the  output  2  and 
whose  gate  is  connected  to  the  gate  of  the  transis- 
tor  T6.  A  Wilson  mirror  in  which  the  gates  of  the 
transistors  T1  and  T2  are  connected  to  the  drain  of 
the  transistor  T2  instead  of  to  the  drain  of  the 
transistor  T1  is  alternatively  possible. 

It  will  be  evident  that  the  circuits  shown  in  Figs. 
2  and  3  with  unipolar  transistors  may  alternatively 
comprise  bipolar  transistors.  The  drain  of  the  tran- 
sistor  T4  may  be  connected  to  the  positive  power 
supply  terminal,  for  example,  via  a  diode.  It  is 
alternatively  possible  to  replace  the  input  transistor 
T1  of  the  current  mirror  by  a  resistor,  resulting  in 
I'ref  and  I  "ref  being  no  longer  equal  to  lref.  Resistors 
enhancing  the  equality  of  the  currents  11  and  12 
may  be  arranged  between  the  sources  (or  emitters) 
of  the  transistors  T1,  T2  and  T3  and  the  common 
terminal  39  of  the  current  mirror  29  which  is  con- 
nected  to  the  positive  power  supply  terminal.  To 
enhance  the  quality  of  the  currents  11  and  13,  the 
drain  of  the  transistor  T3  may  be  connected  to  the 
further  output  35  of  the  current  mirror  circuit  19  via 
an  extra  transistor  in  the  circuit  according  to  Fig.  3. 
The  drain  of  the  extra  transistor,  which  may  be  a  p- 
type  field  effect  transistor,  is  connected  to  the 
further  output  35,  the  gate  of  the  extra  transistor  is 
connected  to  the  gates  of  the  transistors  T6  and  T7 
and  the  source  of  the  extra  transistor  is  connected 
to  the  drain  of  the  transistor  T3.  The  reference 
voltage  Vref  may  also  be  generated  by  means  of  a 
resistor  arranged  between  the  positive  power  sup- 
ply  terminal  and  the  gate  of  the  transistor  T5, 
through  which  resistor  a  fixed  current  flows  which 

Claims 

30  1  .  A  current  mirror  circuit  being  provided  with  a 
current  mirror  an  input  and  an  output  of  which  are 
coupled  to  an  input  and  an  output,  respectively,  of 
the  first  current  mirror  circuit,  and  a  limiter  circuit 
comprising  a  reference  current  source  and  a  unilat- 

35  eraily  conducting  element  which  includes  a  transis- 
tor  an  emitter  or  source  electrode  of  which  is 
coupled  to  the  input  of  the  first  current  mirror 
circuit,  characterized  in  that  a  control  electrode  of 
the  transistor  is  coupled  to  the  reference  current 

40  source,  to  a  further  output  of  the  current  mirror  and 
to  a  reference  voltage  terminal  via  a  further  unilat- 
erally  conducting  element,  and  in  that  a  collector  or 
drain  electrode  of  the  transistor  is  coupled  to  a 
power  supply  terminal. 

45  2.  A  current  mirror  circuit  as  claimed  in  Claim 
1,  characterized  in  that  the  current  mirror  com- 
prises  a  first,  a  second  and  a  third  transistor  whose 
emitter  or  source  electrodes  are  coupled  to  each 
other,  and  whose  control  electrodes  are  coupled  to 

50  each  other,  the  control  electrode  of  the  first  transis- 
tor  being  coupled  to  its  collector  or  drain  electrode 
and  the  reference  voltage  terminal  being  connected 
to  the  said  emitter  or  source  electrodes. 

3.  A  current  mirror  circuit  as  claimed  in  Claim 
55  1,  characterized  in  that  the  current  mirror  com- 

prises  a  first,  a  second  and  a  third  transistor  whose 
emitter  or  source  electrodes  are  coupled  to  each 
other,  and  whose  control  electrodes  are  coupled  to 
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each  other,  the  reference  voltage  terminal  being 
coupled  to  the  said  control  electrodes,  a  collector 
or  drain  electrode  of  the  second  transistor  being 
coupled  to  the  output  of  the  current  mirror  via  a 
further  transistor  and  a  collector  or  drain  electrode  5 
of  the  third  transistor  being  coupled  to  the  further 
output  of  the  current  mirror,  an  emitter  or  source 
electrode  of  said  further  transistor  being  coupled  to 
the  collector  or  drain  electrode  of  the  second  tran- 
sistor  and  a  collector  or  drain  electrode  being  w 
coupled  to  the  output  of  the  current  mirror. 

4.  A  current  mirror  circuit  as  claimed  in  Claim 
3,  characterized  in  that  a  collector  or  drain  elec- 
trode  of  the  first  transistor  is  coupled  to  the  input  of 
the  current  mirror  via  a  second  further  transistor,  is 
the  collector  or  drairTelectrode  of  the  first  transistor 
being  coupled  to  an  emitter  or  source  electrode  of 
the  second  further  transistor,  a  collector  or  drain 
electrode  of  which  are  coupled  to  the  input  of  the 
current  mirror,  and  to  a  control  electrode  of  the  zo 
further  transistor. 

5.  A  current  mirror  circuit  as  claimed  in  any 
one  of  the  preceding  Claims,  characterized  in  that 
the  further  unilaterally  conducting  element  com- 
prises  a  transistor,  a  control  electrode  of  which  is  25 
coupled  to  the  reference  voltage  terminal  and  an 
emitter  or  source  electrode  is  coupled  to  the  con- 
trol  electrode  of  the  transistor  in  the  first-mentioned 
unilaterally  conducting  element.  «  • 

6.  A  video  output  amplifier  circuit  comprising  a  30 
complementary  emitter  or  source  electrode  follower 
output  stage  constituted  by  a  first  and  a  second 
output  transistor,  a  collector  or  drain  electrode  of 
the  first  output  transistor  being  coupled  to  an  input 
of  a  first  current  mirror  circuit  and  a  collector  or  35 
drain  electrode  of  the  second  output  transistor  be- 
ing  provided  with  a  beam  current  measuring  point 
and  being  coupled  to  an  output  of  a  second  current 
mirror  circuit,  an  input  of  said  second  current  mir- 
ror  circuit  being  coupled  to  an  output  of  the  first  40 
current  mirror  circuit,  the  first  current  mirror  circuit 
being  provided  with  a  current  mirror  an  input  and 
an  output  of  which  are  coupled  to  the  input  and  the 
output,  respectively,  of  the  first  current  mirror  cir- 
cuit,  and  a  limiter  circuit  comprising  a  reference  45 
current  source  and  a  unilaterally  conducting  ele- 
ment  which  includes  a  transistor  en  emitter  or 
source  electrode  of  which  is  coupled  to  the  input  of 
the  first  current  mirror  circuit,  characterized  in  that 
a  control  electrode  of  the  transistor  is  coupled  to  50 
the  reference  current  source,  to  a  further  output  of 
the  current  mirror  and  to  a  reference  voltage  termi- 
nal  via  a  further  unilaterally  conducting  element, 
and  In"  that  a  collector  or  drain  electrode  of  the 
transistor  is  coupled  to  a  power  supply  terminal.  55 



EP  0  320  062  A1 

+  39 

*  ^ 2 9  

13  I Y I   ■ 
«  t^35  

ID1  H i  

V  ^ 3 3  

12 

31 

41 

r k  

Vref 

D2- £ l i .   • I o  lin  • 19 ID2 T4  h-D1 
K  i i 

3 7 - W   I ref  

2  I 
i.  i JJ>  —   U  

.13 

- 2 3  
9  , °  

4 - ^ 2 7  
F I G . 1  

1-IC-PHN  1 2 3 6 7  



EP  0  320  062  A1 

41 

r S  h i  
Vref 

H  i - s  
L  1  D2  13 

ID2 

19 

19 

2-H-PHN  12367  



J  European  Patent 
Office 

Application  Number EUROPEAN  SEARCH  R E P O R T  

EP  88  20  2782 

DOCUMENTS  CONSIDERED  TO  BE  R E L E V A N T  
Citation  of  document  with  indication,  where  appropriate, 

of  relevant  passages 
Relevant 
to  claim 

CLASSIFICATION  OF  THE 
APPLICATION  Ont.  CI.4) Category 

EP-A-0  196  694  (N.V.  PHILIPS1 
GLOEILAMPENFABRIEKEN) 
*  Claim  4;  f i gu re   2  * 

GB-A-2  084  839  (RCA  CORP.) 
*  Page  3,  l ines   29-32;  f igure   3  * 

US-A-4  340  904  (WINGROVE) 
*  Column  17,  l i nes   10-36  * 

A,D 

A 

A 

1 , 6  H  04  N  5 / 5 9  

1 , 6  

1 ,6  

TECHNICAL  FIELDS 
SEARCHED  (Int.  C1.4) 

H  04  N 

The  present  search  report  has  been  drawn  up  for  all  claims 
Examiner 

GREVE  M.P. 
Dale  of  completion  of  the  search 
20 -01 -1989  

Place  of  search 
THE  HAGUE 

T  :  theory  or  principle  underlying  the  invention 
E  :  earlier  patent  document,  but  published  on,  or 

after  the  Tiling  date 
D  :  document  cited  in  the  application 
L  :  document  cited  for  other  reasons 
&  :  member  of  the  same  patent  family,  corresponding 

document 

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 

a a 
o a. w 


	bibliography
	description
	claims
	drawings
	search report

