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)escription 

The  present  invention  relates  to  a  power  supply 
:ircuit  of  switching  regulator  type  and,  more 
jarticularly,  to  an  improvement  thereof  which 
nay  be  used  as  a  power  source  for  supplying 
jower  to  various  electric  appliances,  and  also 
nay  be  used  as  a  charger  for  charging  a  battery, 
s.g.,  nickel-cadmium  battery. 

A  power  supply  circuit  of  switching  regulator 
ype  as  defined  in  the  preamble  part  of  claim  1  is 
jisclosed  in  US—  A—  4  488  210  corresponding  to 
EP  —  A  —  91  331,  and  one  example  thereof  is 
shown  in  Fig.  1. 

According  to  the  prior  art,  the  power  supply 
circuit  generally  includes  input  rectifying  portion 
1,  blocking  oscillator  portion  2,  converter  trans- 
Former  3,  error  detecting  portion  4,  control  circuit 
portion  5,  and  output  rectifying  portion  6.  When 
the  power  switch  SW  is  turned  on,  a  starting 
current  is  flows  from  input  rectifying  portion  1  to 
the  base  of  switching  transistor  TR4,  thereby 
activating  the  blocking  oscillator  2.  When  the 
operation  of  the  power  supply  circuit  becomes 
stable  after  its  start,  control  circuit  portion  5 
controls  the  timing  when  to  turn-off  switching 
transistor  TR4  in  accordance  with  the  signal 
obtained  from  error  detecting  portion  4.  The 
operation  under  the  stable  condition  is  further 
described  below. 

Under  the  stable  condition  and  when  switching 
transistor  TR4  turns  on,  in  a  manner  which  will  be 
described  later,  a  current  li  (Fig.  4,  waveform  B) 
flows  through  transistor  TR4  and  input  winding 
N1  .  Thus  the  voltage  across  resistor  R1  1  gradually 
becomes  great  in  the  negative  direction  in  accord- 
ance  with  the  time.  At  this  time,  capacitor  C5  is 
already  charged  in  the  polarity  shown  in  Fig.  1  in 
the  period  before  switching  transistor  TR4  turns 
on,  i.e.,  during  the  OFF-period  of  transistor  TR4, 
by  a  current  Ir  flowing  from  one  end  of  winding 
N3.  Thus,  the  voltage  level  VM  at  junction  M, 
which  is  connected  to  the  emitter  of  transistor 
TR2,  is  always  negative  (Fig.  4,  waveform  I),  and  is 
equal  to  the  sum  of  voltage  across  resistor  R11 
and  voltage  across  capacitor  C5  added  to  the 
voltage  level  at  line  L0.  Thus,  during  the  ON- 
period  of  transistor  TR4,  the  voltage  level  at 
junction  M  decreases,  i.e.,  becomes  great  in  the 
negative  direction. 

A  junction  N  between  resistors  R7  and  R8 
connected  in  series  between  the  collector  of 
transistor  TR1  and  line  LO,  is  connected  to  the 
base  of  transistor  TR2.  The  voltage  level  at  junc- 
tion  N  is  negative  and  is  equal  to  the  voltage  VN 
(Fig.  4,  waveform  I)  which  is  obtained  by  rec- 
tifying  the  voltage  between  taps  i  and  k  of  wind- 
ing  N3  using  diode  D6  and  capacitor  C3  and 
comparing  the  rectified  DC  voltage  across  lines  LO 
and  L1  with  the  voltage  determined  by  zener 
diode  ZD5  at  transistor  TR1.  Therefore,  when  the 
voltage  VM  at  junction  M  becomes  lower  than  the 
voltage  VN  at  junction  N,  control  transistor  TR2 
turns  on  and,  in  turn,  transistor  TR3  turns  on. 
Thus,  a  reverse  bias  current  IB2  (Fig.  4  waveform 

E)  flows  through  capacitor  C5,  resistor  ml,  emit- 
ter-base  of  switching  transistor  TR4,  emitter-col- 
lector  of  control  transistor  TR3,  resistor  R10  and 
capacitor  C5,  thereby  turning  switching  transistor 

5  TR4  off.  Thereafter,  transistor  TR4  is  maintained 
off  by  the  reverse  bias  voltage  obtained  between 
taps  i  and  j  of  winding  N3. 

Then,  switching  transistor  TR4  is  turned  on  in 
the  following  manner. 

w  During  the  OFF-period  of  transistor  TR4,  a 
resonance  operation  takes  place  by  the  induc- 
tance  and  distributed  capacitance  of  input  wind- 
ing  N1.  When  the  resonant  current  flows  in  the 
direction  indicated  by  li,  a  positive  feedback  cur- 

15  rent  If  (Fig.  4,  waveform  E)  is  generated  from 
winding  N3  flowing  from  tap  j,  thereby  turning 
switching  transistor  TR4  on.  Transistor  TR4  is 
maintained  on  until  it  is  turned  off  in  the  above 
described  manner. 

20  By  the  on  and  off  operations  of  switching 
transistor  TR4,  output  winding  N2  of  converter 
transformer  3  generates  a  voltage  having  a  rect- 
angular  wave  (Fig.  4,  waveform  H).  The  voltage 
obtained  during  the  OFF-period  of  transistor  TR4 

25  is  rectified  by  diode  D9  and  capacitor  C9,  thereby 
producing  a  output  DC  voltage  from  output  rec- 
tifying  portion  6.  Also,  a  voltage,  which  is  pro- 
portional  to  the  output  DC  voltage,  is  produced 
between  lines  LO  and  L1.  When  this  voltage  varies 

30  due  to  the  condition  change  of  the  connected  load 
in  the  output  rectifying  portion  6  or  the  input 
voltage  from  the  source,  the  voltage  at  junction  N, 
i.e.,  the  base  voltage  of  transistor  TR2,  varies, 
thereby  changing  the  time  when  to  turn  switching 

35  transistor  TR4  off.  Accordingly,  the  voltage  across 
the  load  is  maintained  constant.  For  example, 
when  the  output  DC  voltage  should  increase,  the 
voltage  across  lines  LO  and  L1  increases  in  a 
similar  manner,  thereby  increasing  the  voltage 

40  level  at  junction  N  from  a  negative  voltage  to  a 
voltage  at  line  LO.  Thus,  the  time  when  switching 
transistor  TR4  turns  off  is  made  faster,  making  the 
ON-period  shorter.  Thus,  decreasing  the  output 
DC  voltage  to  the  required  level. 

45  The  prior  art  power  supply  circuit  of  Fig.  1  as 
described  above  has  the  following  problems. 

As  shown  in  Fig.  2,  the  characteristics  of  load 
current  to  output  DC  voltage  according  to  the 
prior  art  power  supply  circuit  is  such  that  the 

so  constant  voltage  control  may  be  carried  out  when 
the  load  current  is  below  a  predetermined  level, 
but  the  range  for  effecting  the  constant  voltage 
control  will  vary  relatively  to  the  change  of  the 
input  voltage  from  the  source,  as  indicated  by 

55  dotted  lines.  This  is  understood  from  the  follow- 
ing  description.  In  Fig.  2,  a  point  A  represents  the 
maximum  power  producing  point,  at  which  the 
collector  current  of  switching  transistor  TR4 
becomes  maximum  value  lep  (Fig.  4,  waveform 

60  D).  Since  the  maximum  value  lep  is  determined  . 
by  (5  times  the  positive  feedback  current  If  of 
transistor  TR4,  i.e.,  base  current  IB1  (Fig.  4, 
waveform  E)  flowing  during  the  ON  period  and 
also  the  current  IB1  is  proportional  to  the  input 

65  voltage  applied  across  input  winding  N1,  the 
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•ange  for  effecting  the  constant  voltage  control 
/vill  vary. 

If  the  constant  voltage  control  range  changes 
with  respect  to  the  change  of  the  input  voltage  in 
3  manner  described  above,  it  is  necessary  to 
provide  a  switching  transistor  TR4  which  has  a 
sufficiently  high  durability  for  the  collector  cur- 
rent  operated  at  the  maximum  range  and  a  high 
slectric  strength  between  collector  and  emitter 
thereof.  Furthermore,  other  circuit  components, 
such  as  capacitor  C9  provided  at  output  rectifying 
portion  6,  should  be  of  a  type  which  can  accept  a 
high  electric  power.  Thus,  the  circuit  becomes 
bulky  in  size  and  results  in  a  high  manufacturing 
cost. 

Furthermore,  according  to  the  prior  art  power 
supply  circuit,  although  it  may  be  suited  for 
providing  a  constant  voltage  to  a  load,  it  is  not 
suitable  for  providing  a  constant  current  to  a  load, 
such  as  required  in  charging  a  nickel-cadmium 
battery. 

From  US—  A—  4  146  832  there  has  been  known 
a  similar  power  supply  circuit  where  first  and 
second  detecting  circuits  responsive  to  the  recti- 
fied  output  voltage  and  output  current,  respec- 
tively,  are  provided.  In  this  case  the  current 
detecting  circuit  controls  the  input  switch  to 
provide  constant  output  current,  whereas  the 
voltage  detecting  circuit  merely  serves  as  a  limiter 
to  prevent  the  output  voltage  to  exceed  a  maxi- 
mum  level  under  open  circuit  conditions.  This 
prior  art  circuit  can  not  satisfy  the  requirement  for 
constant  output  voltage  control. 

It  is  therefore  an  object  of  the  invention  to 
provide  a  power  supply  circuit  of  the  above 
described  type  which  may  be  used  as  a  power 
source  for  supplying  power  at  constant  voltage  to 
various  electric  appliances,  and  also  as  a  charger 
for  charging  a  battery,  e.g.,  nickel-cadmium 
battery,  with  a  constant  current. 

It  is  a  further  object  of  the  present  invention  to 
provide  a  power  supply  circuit  of  the  above 
described  type  which  is  compact  in  size  and  can 
readily  be  manufactured  at  low  cost. 

It  is  a  further  advantage  of  the  power  supply 
circuit  according  to  the  invention  that  the  maxi- 
mum  power  producing  point  may  be  fixed  to  a 
constant,  thereby  enabling  the  use  of  switching 
transistor  having  a  relatively  low  durability  for  the 
collector  current  and  other  circuit  components, 
such  as  capacitor  C9  provided  at  output  rectifying 
protion  6,  having  a  relatively  low  electric  strength. 

It  is  a  still  further  object  of  the  present  invention 
to  provide  a  power  supply  circuit  of  the  above 
described  type  which  can  be  easily  turned  on  and 
turned  off. 

In  accomplishing  these  and  other  objects,  a 
power  supply  circuit  of  switching  regulator  type 
according  to  the  present  invention  comprises  a 
converter  transformer  defined  by  a  first  winding 
for  receiving  input  power  from  a  DC  source  and 
second  winding  for  producing  output  power,  a 
switching  transistor  means  for  alternately  making 
and  breaking  electric  connection  between  the  DC 
source  and  the  first  winding  by  alternate  turn  on 

and  off  operations  of  the  switching  transistor 
means,  and  a  rectifying  means  connected  to  the 
second  winding  for  rectifying  the  output  power,  a 
first  error  detecting  means  for  detecting  respon- 

5  sive  to  the  rectified  output  DC  current  for  produc- 
ing  a  first  control  signal,  and  a  control  means  for 
controlling  the  on  and  off  operations  of  the 
switching  transistor  means  based  on  the  first 
control  signal  so  as  to  stabilize  the  rectified  output 

io  power,  and  is  characterized  by  a  second  error 
detecting  means  for  detecting  a  drift  in  the  recti- 
fied  output  DC  voltage  and  for  producing  a 
second  control  signal  and  comprising  a  mode 
selecting  means  coupled  to  said  first  and  second 

15  error  detecting  means  for  charging  the  mode 
between  a  constant  current  mode  in  which  the 
rectified  output  power  is  stabilized  to  provide  a 
constant  current  for  a  relatively  wide  range  of 
output  DC  voltage,  and  a  constant  voltage  mode 

20  in  which  the  rectified  output  power  is  stabilized  to 
provide  a  constant  voltage  for  a  relatively  wide 
range  of  output  DC  current. 

These  and  other  objects  and  features  of  the 
present  invention  will  become  apparent  from  the 

25  following  description  taken  in  conjunction  with 
preferred  embodiments  thereof  with  reference  to 
the  accompanying  drawings,  throughout  which 
like  parts  are  designated  by  like  reference 
numerals,  and  in  which: 

30  Fig.  1  is  a  circuit  diagram  of  a  power  supply 
circuit  of  switching  regulator  type  according  to 
the  prior  art; 

Fig.  2  is  a  graph  showing  output  DC  current  to 
output  DC  voltage  characteristic  curve  according 

35  to  the  prior  art  power  supply  circuit  of  Fig.'  1; 
Fig.  3  is  a  circuit  diagram  of  a  power  supply 

circuit  of  switching  regulator  type  according  to  a 
first  embodiment  of  the  present  invention; 

Fig.  4  is  a  graph  showing  waveforms  obtained 
40  at  various  points  in  the  circuit  of  Fig.  3; 

Fig.  5  is  a  graph  showing  output  DC  current  to 
output  DC  voltage  characteristic  curve  according 
to  the  present  invention; 

Fig.  6  is  a  graph  showing  output  DC  current  to 
45  output  DC  voltage  characteristic  curves  operated 

under  two  different  modes  according  to  the 
present  invention; 

Fig.  7  is  a  circuit  diagram  showing  a  remote 
controller  input  portion  according  to  a  modifi- 

50  cation  of  the  first  embodiment;  and 
Fig.  8  is  a  circuit  diagram  of  a  power  supply 

circuit  according  to  a  second  embodiment  of  the 
present  invention. 

Referring  to  Fig.  3,  a  power  supply  circuit  of 
55  switching  regulator  type  according  to  a  first 

embodiment  of  the  present  invention  is  shown. 
The  power  supply  circuit  comprises  an  input 
rectifying  portion  1  containing  bridge  rectifier  and 
smoothing  capacitor,  starting  current  control  por- 

60  tion  2,  blocking  oscillator  3,  converter  transformer 
4,  switch  control  portion  5,  output  rectifying 
portion  6,  error  detecting  portion  7,  remote  con- 
trol  signal  input  portion  8  and  auxiliary  power 
source  9. 

65  Starting  current  control  portion  2  is  defined  by 
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ransistor  TR1  and  TR2  for  making  and  cutting  a 
starting  current  Is  which  is  to  be  applied  from  a 
)ower  line  L1  extending  from  input  rectifying 
jortion  1  to  the  base  of  switching  transistor  TR5 
hrough  diode  D1.  The  base  of  transistor  TR1  is 
:onnected  through  a  resistor  R3  to  a  junction 
between  resistor  R1  and  R2.  Connected  across 
esistor  R2  is  a  second  photocoupler  device  11, 
which  will  be  described  later. 

Blocking  oscillator  3  is  defined  by  a  series 
:onnection  of  power  line  L1,  input  winding  N1  of 
:onverter  transformer  4,  emitter-collector  of 
switching  transistor  TR5,  and  collector  current 
detecting  resistor  R11.  Blocking  oscillator  3  is 
further  defined  by  the  connection  of  base  current 
control  circuit  SK  across  taps  i  and  j  of  tertiary 
winding  N3  of  transformer  4  through  base  and 
smitter  of  transistor  TR5. 

Switch  control  portion  5  is  defined  by  tran- 
sistors  TR3  and  TR4  and  is  connected  to  tertiary 
winding  N3  in  the  following  manner.  Between 
taps  i  and  k  of  tertiary  winding  N3  a  series 
connection  of  capacitor  CI  and  diode  D3  is  con- 
nected,  and  a  series  connection  of  resistors  R6,  R7 
and  R8  is  connected  parallel  to  capacitor  C1.  A 
junction  N  between  resistors  R6  and  R7  is  con- 
nected  to  the  base  of  transistor  TR3.  The  emitter 
of  transistor  TR3  is  connected  through  capacitor 
C2  and  resistor  R1  1  to  tap  i.  The  turn  on  and  off  of 
transistor  TR4  is  controlled  by  the  operation  of 
transistor  TR3. 

Output  rectifying  portion  6  is  defined  by  a  first 
rectifying/smoothing  circuit  6A  connected 
between  taps  g  and  h  of  output  winding  N2  for 
producing  a  positive  polarity  voltage  at  an  output 
terminal  T1  with  reference  to  the  polarity  of  an 
output  terminal  T2,  and  a  second  rectifying/ 
smoothing  circuit  6B  connected  between  taps  h 
and  1  of  output  winding  N2  for  producing  a 
negative  voltage  at  a  junction  Q. 

Error  detecting  portion  7  is  defined  by  a  first 
error  detecting  circuit  7A  having  transistors  TR6 
and  TR7  arranged  in  a  differential  amplifier  for 
detecting  a  current  drift  of  a  current  Ic,  which  is 
proportional  to  a  load  current  IL,  flowing  in  the 
first  rectifying/smoothing  circuit  6A,  and  a  second 
error  detecting  circuit  7B  having  a  transistor  TR8 
for  detecting  a  voltage  drift  of  an  output  DC 
voltage  VO  across  terminals  T1  and  T2.  First  and 
second  control  signals  from  both  error  detecting 
circuits  7A  and  7B  are  applied  to  the  first  photo- 
coupler  10  and  further  to  switch  control  portion  5. 

Remote  control  signal  input  portion  8  is  defined 
by  a  transistor  TR9  having  the  base  connected  to 
input  terminals  T3  and  T4  through  diodes  D7  and 
D8,  respectively.  Transistor  TR9  is  connected  to 
photocoupler  11. 

It  is  to  be  noted  that  a  remote  control  signal 
which  is  either  HIGH  or  LOW  received  at  terminal 
T3  is  applied  through  diode  D7  to  the  base  of 
transistor  TR9  and  also  to  the  base  of  transistor 
TR10.  When  transistor  TR10  d  d  con  ucts,  error 
etection  operation  by  error  detecting  portion  7 
will  not  be  carried  out,  a  manner  of  which  will  be 
described  later. 

Also,  a  remote  control  signal  wnicn  is  eitner 
HIGH  or  LOW  received  at  terminal  T4  is  applied 
through  diode  D8  to  the  base  of  transistor  TR9 
and  also  to  the  base  of  transistors  TR12  and  TR13. 

5  Transistors  TR12  and  TR13  are  provided  for 
changing  the  detecting  range,  a  manner  of  which 
will  be  described  later. 

Auxiliary  power  source  9  is  defined  by  a  step- 
down  transformer  9A  connected  to  the  commer- 

w  cial  power  source,  a  bridge  rectifier  9B,  a 
smoothing  capacitor  C6  and  an  ordinary  constant 
voltage  circuit  9C,  thereby  providing  an  auxiliary 
DC  voltage  through  line  L5. 

The  operation  of  the  power  supply  circuit  of  Fig. 
is  3  may  be  divided  into  three  major  operations:  (I) 

On  and  off  control  of  switching  transistor  TR5 
under  stable  condition;  (11)  Stabilizing  control  in 
response  to  the  control  signals  from  error  detect- 
ing  portion  7;  and  (III)  Make  and  cut  control  of 

20  power  supply  to  a  load,  and  mode  selecting 
operation  by  remote  control  signals.  Each  of 
these  major  operations  will  be  described  below. 

(I)  On  and  off  control  of  switching  transistor  TR5 
25  under  stable  condition 

It  is  assumed  the  power  supply  circuit  is  now 
operating  in  a  stable  condition.  When  switching 
transistor  TR5  turns  on  (the  manner  will  be 
described  in  detail  later),  a  current  li  (Fig.  4 

30  waveform  (B))  flows  through  input  winding  N1 
and  transistor  TR5.  Accordingly,  a  voltage  level  at 
a  junction  E  between  resistor  R1  1  and  capacitor 
C2  becomes  great  in  the  negative  direction  rela- 
tively  to  the  time.  During  the  previous  OFF-period 

35  of  transistor  TR5,  a  current  Ir  flowing  from  a  tap  i 
of  tertiary  winding  N3  charges  capacitor  C2  in  the 
polarity  indicated  in  Fig.  3.  Accordingly,  a  junction 
M  at  which  the  emitter  of  transistor  TR3  is 
connected  has  a  voltage  level  VM  which  is  lower 

40  than  that  on  line  L3  by  a  degree  equal  to  the  sum 
of  voltage  across  resistor  R11  and  voltage  across 
capacitor  C2  (Fig.  4,  waveform  (I)).  Thus,  during 
the  ON-period  of  transistor  TR5,  the  voltage  level 
VM  gradually  decreases  (becomes  great  in  the 

45  negative  direction)  relatively  to  time. 
Junction  N  between  resistor  R6  and  resistors  R7 

and  R8  which  are  connected  between  lines  L3  and 
L4  has  a  negative  voltage  level  VN  (Fig.  4 
waveform  (I))  which  is  obtained  by  dividing  the 

so  voltage  between  lines  L3  and  L4  obtained  by 
rectifying  and  smoothing  the  voltage  between 
taps  i  and  k  of  tertiary  winding  N3  by  diode  D3 
and  capacitor  CI.  When  the  voltage  level  VM 
becomes  lower  than  the  voltage  level  VN,  tran- 

55  sistor  TR3  turns  on  and,  thus  transistor  TR4  also 
turns  on.  Accordingly,  a  negative  bias  current 
flows  through  capacitor  C2,  resistor  R11,  emitter- 
base  of  transistor  TR5,  collector-emitter  of  tran- 
sistor  TR4,  resistor  TR10  and  capacitor  C2, 

60  thereby  turning  transistor  TR5  off.  Until  transistor 
TR5  is  turned  on  again,  it  is  maintained  off  by  a 
reverse  voltage  (Fig.  2,  waveform  (F))  between 
taps  i  and  j  of  tertiary  winding  N3. 

At  the  trailing  end  portion  of  the  off  period  of 
65  transistor  TR5,  a  resonance  operation  takes  place 
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»y  the  inductance  and  distributed  capacitance  of 
nput  winding  N1.  When  the  resonance  current  is 
lirected  in  the  same  direction  as  current  li,  a 
>ositive  feedback  current  If  (Fig.  4,  on  period  in 
vaveform  (E))  flows  from  tap  j  of  tertiary  winding 

through  resistor  R13,  diode  D2  and  transistor 
'R5,  thereby  turning  transistor  TR5  on.  Until 
ransistor  TR5  is  turned  off  by  the  above 
lescribed  operation,  it  is  maintained  on.  Accord- 
ngly,  by  repeating  the  on  and  off  operation  of 
ransistor  TR5,  the  circuit  produces  a  rectangular 
vaveform,  such  as  shown  in  Fig.  4(H)  across 
>utput  winding  N2  of  converter  transformer  4, 
)articularly  between  taps  g  and  h  and  also 
between  taps  h  and  I.  Then,  by  the  first  rectifying/ 
smoothing  circuit  6A,  the  voltage  during  the  off 
jeriod  of  the  rectangular  waveform  voltage  pro- 
Juced  between  taps  g  and  h  of  winding  N2  is 
:onverted  to  DC  voltage,  whereas  by  the  second 
ectifying/smoothing  circuit  6B,  the  voltage  dur- 
ng  the  off  period  of  the  rectangular  waveform 
raltage  produced  between  taps  h  and  I  of  winding 
SJ2  is  converted  to  DC  voltage. 

II)  Stabilizing  control 
Since  transistors  TR10  and  TR11  which  are  for 

nhibiting  the  detection  operation,  and  transistors 
I"R12  and  TR13  which  are  for  changing  the  detec- 
■ion  mode  are  not  essential  for  the  stabilizing 
control,  the  description  herein  below  are  given 
/vith  an  assumption  that  none  of  transistors  TR10, 
rR11,  TR12  and  TR13  is  connected. 

It  is  assumed  that  a  load  12  connected  between 
output  terminals  T1  and  T2  has  a  great 
impedance,  and  that  a  constant  output  DC  voltage 
VO  is  produced  across  output  terminals  T1  and  T2. 
Since  load  12  has  a  great  impedance,  the  load 
current  IL  flowing  through  load  12  from  capacitor 
C4  is  very  small.  Therefore,  a  current  Ic,  which  is 
proportional  to  current  IL,  is  very  small  too. 
Accordingly,  a  voltage  level  on  line  L6  with 
reference  to  voltage  level  at  a  junction  P  located  at 
one  end  of  resistor  R16,  i.e.,  voltage  level  at  the 
base  of  transistor  TR7  is  lower  than  the  voltage 
level  at  the  base  of  transistor  TR6  as  obtained  by 
dividing  the  voltage  across  zener  diode  ZD1  by 
resistors  R18,  R19  and  variable  resistor  VR1.  Thus, 
transistor  TR7  is  off.  At  this  time,  since  a  rated 
output  DC  voltage  is  being  produced  across  out- 
put  terminals  T1  and  T2,  the  base  of  transistor 
TR8  of  the  second  error  detecting  circuit  7B  is 
HIGH  and,  therefore,  this  transistor  is  in  conduc- 
tive  state. 

Thus,  a  collector  current  of  transistor  TR8  flows 
from  line  L5  of  auxiliary  power  source  9  through 
diode  D9,  resistor  R22,  the  light  emitting  diode  of 
the  first  photocoupler  10,  transistor  TR8  in  the 
second  error  detecting  circuit  7B,  zener  diode  ZD2 
to  ground,  thereby  the  photocell,  such  as  a  photo- 
transistor,  provided  in  photocoupler  10  changes 
its  impedance  in  accordance  with  the  amount  of 
current  flow  through  the  light  emitting  diode  in 
photocoupler  10. 

Then,  when  the  output  DC  voltage  V0  increases, 
the  collector  current  of  transistor  TR8  increases, 

resulting  in  the  decrease  of  impedance  of  photo- 
transistor  in  the  photocoupler  10.  Thus,  the  volt- 
age  level  at  junction  N  in  switch  control  portion  5 
increases,  thereby  making  the  on  period  of 

5  switching  transistor  TR5  short.  Thus,  the  output 
DC  voltage  is  reduced. 

Now,  it  is  assumed  that  the  impedance  of  load 
12  has  reduced  greatly.  Accordingly,  the  output 
DC  voltage  V0  across  output  terminals  T1  and  T2 

o  becomes  very  small,  thereby  turning  off  transistor 
TR8  in  the  second  error  detecting  circuit  7B.  Also, 
the  output  DC  current  IL  increases,  thereby 
increasing  the  current  Ic  flowing  through  resistor 
R16.  Accordingly,  the  voltage  level  on  line  L6  with 

'5  reference  to  the  voltage  level  at  junction  P 
increases,  making  transistors  TR6  and  TR7  in  the 
conductive  condition. 

Therefore,  a  current  now  flows  from  line  L5, 
diode  D9,  resistor  R22,  light  emitting  diode  in  the 

>.o  first  photocoupler  10,  transistor  T.R7,  resistor  R21, 
capacitor  C5  and  resistor  R16  and  ground.  If  the 
output  load  current  IL  further  increases,  current  IC 
increases  to  increase  the  voltage  level  at  one  end 
of  resistor  R16,  remote  from  junction  P.  Thus,  the 

>5  base  biasing  voltage  of  transistor  TR7  increases 
to  increase  the  current  flowing  therethrough. 
Accordingly,  the  current  flowing  through  the  light 
emitting  diode  increases,  thereby  decreasing  the 
impedance  of  phototransistor  in  the  first  photo- 

?o  coupler  10.  Accordingly,  the  on  period  of  switch- 
ing  transistor  TR5  is  made  short  to  prevent  the 
further  increase  of  load  current  IL,  thereby  limit- 
ing  the  maximum  load  current  within  a  predeter- 
mined  level.  Accordingly,  the  output  DC  power 

35  produced  between  output  terminals  T1  and  T2 
under  the  above  described  condition  can  be  given 
by  mode  I  indicated  in  Fig.  6. 

Although  the  foregoing  description  is  directed 
to  a  case  wherein  a  constant  voltage  operation 

40  mode  is  changed  to  constant  current  operation 
mode  caused  by  the  reduction  of  load  impedance, 
the  same  can  be  said  to  a  case  wherein  the 
operation  change  from  a  constant  current  oper- 
ation  mode  to  constant  voltage  operation  mode. 

45 
(III)  Make  and  cut  control  of  power  supply  to  a 
load,  and  mode  selecting  operation 

When  input  terminals  T3  and  T4  are  receiving 
LOW,  or  open,  transistor  TR9  is  off,  thereby 

so  preventing  current  from  flowing  through  light 
emitting  diode  of  photocoupler  11.  Thus,  the 
phototransistor  in  photocoupler  1  1  is  in  OFF  state. 
Accordingly,  voltage  divided  by  resistors  R1  and 
R2  connected  between  lines  L1  and  L2  is  applied 

55  through  resistor  R3  to  the  base  of  transistor  TR1. 
Thus,  transistor  TR1  turns  on  and  transistor  TR2 
turns  off.  Therefore,  the  starting  current  Is  will  not 
flow  from  line  L1  to  the  base  of  switching  tran- 
sistor  TR5.  Thus,  no  blocking  oscillation  takes 

60  place. 
Also,  at  this  time,  transistor  TR10  in  detecting 

portion  7  is  off,  thereby  maintaining  transistor 
TR11  on  (in  the  saturated  condition).  Thus,  a 
current  flows  from  line  L5  through  diode  D6, 

65  resistor  R22,  light  emitting  diode  in  photocoupler 
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10,  collector-emitter  of  transistor  TR1  1  to  ground, 
thereby  saturating  the  phototransistor  in  photo- 
coupler  10.  Accordingly,  a  series  connection  of 
resistors  R6  and  R7  in  switching  control  portion  5 
is  short-circuited,  thereby  setting  the  base  voltage 
of  transistor  TR3  to  approximately  zero  with 
respect  to  the  voltage  level  of  line  L3.  Thus 
transistor  TR3  becomes  very  sensitive  such  that 
transistor  TR3  turns  on  even  by  a  very  small 
amount  of  current  flowing  through  resistor  R11. 

As  apparent  from  the  foregoing  description,  by 
cutting  the  starting  current  Is,  it  is  possible  to 
prevent  switching  transistor  TR5  from  being 
turned  on.  Even  if  it  did  turn  on  for  some  reason 
or  other,  transistors  TR3  and  TR4  turn  on  imme- 
diately  to  turn  off  transistor  TR5.  In  this  manner, 
switching  transistor  TR5  is  maintained  sub- 
stantially  in  the  off  condition. 

Next,  when  input  terminal  T3  receives  HIGH 
upon  actuation  of  a  remote  controller  (not 
shown),  transistor  TR9  turns  on.  Accordingly,  a 
current  flows  from  line  L5  through  line  L7,  resistor 
R31,  light  emitting  diode  in  the  second  photocou- 
pler  11,  collector-emitter  of  transistor  TR9  to 
ground.  Therefore,  the  phototransistor  in  photo- 
coupler  11  turns  on.  Accordingly,  resistor  R2  in 
starting  current  control  portion  2  is  short  circuited 
thereby  turning  transistor  TR1  off  and  transistor 
TR2  on.  Thus,  the  starting  current  Is  flows  through 
transistor  TR2,  diode  D1  to  the  base  of  transistor 
TR5,  thereby  setting  the  circuit  in  a  condition  for 
permitting  the  blocking  oscillation. 

Also,  when  input  terminal  T3  receives  HIGH, 
transistor  TR10  turns  on,  thereby  turning  tran- 
sistor  TR11  off.  Accordingly,  transistor  TR11  has 
no  influence  on  error  detecting  portion  7  and 
switch  control  portion  5.  Thus,  error  detecting 
portion  7  and  switch  control  portion  5  will  carry 
out  the  stabilization  control  in  a  manner  described 
above  under  item  (II)  when  blocking  oscillator  3  is 
driven,  thereby  supplying  a  predetermined  stable 
DC  output  power  to  load  12. 

Under  the  above  described  condition,  input 
terminal  T4  is  receiving  LOW  and,  therefore, 
transistor  TR12  and  TR13  are  maintained  off. 
Thus,  the  first  error  detecting  circuit  7A  is  pro- 
vided  with  a  first  reference  voltage,  which  is 
relatively  high,  to  the  base  of  transistor  TR6.  The 
first  reference  voltage,  which  is  relatively  high,  is 
set  by  dividing  the  voltage  across  zener  diode  ZD1 
by  resistors  R18  and  R19  and  variable  resistor 
VR1.  And,  at  the  same  time,  the  voltage  to  be 
detected  in  the  second  error  detecting  circuit  7B, 
which  is  relatively  high,  is  obtained  by  dividing 
the  output  DC  voltage  V0  by  resistors  R25,  R26 
and  R27  and  variable  resistor  VR2.  Therefore, 
under  this  condition,  the  stabilized  DC  output 
power  will  be  as  shown  by  mode  (I)  in  Fig.  6. 
Under  mode  (I),  transistor  TR7  in  the  first  error 
detecting  circuit  7A  operates  when  a  great 
amount  of  current  flows  through  load  12,  whereas 
transistor  TR8  in  the  second  error  detecting  circuit 
7B  operates  when  the  output  DC  voltage  V0 
between  terminals  T1  and  T2  is  relatively  small. 

Next,  when  input  terminal  T4  receives  HIGH 

upon  actuation  of  a  remote  controller  (not 
shown),  transistor  TR9  turns  on,  thereby  turning 
transistor  TR10  on.  Thus,  the  switching  power 
source  circuit  operates  in  the  same  manner  as 

5  described  above.  In  this  case,  transistors  TR12 
and  TR13  are  both  turned  on.  By  the  turn  on  of 
transistor  TR12,  resistor  R19  is  short  circuited, 
thereby  dividing  the  voltage  across  zener  diode 
ZD1  by  resistor  R18  and  variable  resistor  VR1. 

10  Thus,  the  first  error  detecting  circuit  7A  is  pro- 
vided  with  a  second  reference  voltage,  which  is 
lower  than  that  of  the  first  reference  voltage,  to 
the  base  of  transistor  TR6.  Also,  by  the  turn  on  of 
transistor  TR13,  the  voltage  to  be  detected  in  the 

15  second  error  detecting  circuit  7B  is  obtained  by 
dividing  the  output  DC  voltage  VO  by  resistors  R25 
and  R26  and  variable  resistor  VR2,  resulting  in  a 
lower  detecting  voltage  than  before.  Therefore, 
under  this  condition,  the  stabilized  output  DC 

20  power  will  be  as  shown  by  mode  (II)  in  Fig.  6. 
Under  mode  (II),  transistor  TR7  in  the  first  error 
detecting  circuit  7A  operates  even  by  a  small 
amount  of  load  current  IL  flowing  through  load 
12,  whereas  transistor  TR8  in  the  second  error 

25  detecting  circuit  7B  operates  only  when  the  out- 
put  DC  voltage  VO  between  terminals  T1  and  T2  is 
relatively  great. 

As  apparent  from  the  graph  of  Fig.  6,  mode  (I)  is 
appropriate  to  a  case  wherein  the  load  current 

30  may  vary  in  a  wide  range  with  the  output  DC 
voltage  being  maintained  constant.  For  example, 
mode  (I)  is  selected  when  the  impedance  of  the 
load  changes  in  a  wide  range,  such  as  when  the 
load  is  a  motor.  From  this  viewpoint,  mode  (I)  can 

35  be  said  as  a  constant  voltage  mode. 
On  the  contrary,  mode  (II)  is  appropriate  to  a 

case  wherein  the  output  DC  voltage  may  vary  in  a 
wide  range  with  the  load  current  being  main- 
tained  constant.  For  example,  mode  (II)  is  selected 

40  when  a  battery,  such  as  a  Ni-Cd  battery  is  to  be 
charged.  From  this  viewpoint,  mode  (II)  can  be 
said  as  a  constant  current  mode. 

In  the  case  where  both  input  terminals  T3  and 
T4  receive  HIGH,  the  mode  to  be  selected  (priority 

45  mode)  is  the  constant  current  mode  (II).  However, 
is  remote  control  signal  input  portion  8  is 
arranged  in  a  manner  shown  in  Fig.  7,  the  priority 
mode  may  be  set  as  the  constant  voltage  mode 
(I). 

so  It  is  to  be  noted  that  diode  D10  provided  in 
output  rectifying  portion  6  is  for  supplying  current 
from  output  terminal  T1  to  light  emitting  diode  in 
photocoupler  10  when  a  problem  should  take 
place  in  constant  voltage  source  9C  in  auxiliary 

55  power  source  9  to  drop  the  DC  voltage  on  line  L5. 
Therefore,  diode  D10  is  maintained  off  during  the 
normal  operation,  that  is  when  the  auxiliary  DC 
voltage  on  line  L5  is  slightly  greater  than  the 
output  DC  voltage  V0. 

60  Referring  to  Fig.  8,  a  power  supply  circuit  of 
switching  regulator  type  according  to  a  second 
embodiment  of  the  present  invention  is  shown. 
According  to  this  embodiment,  a  circuit  for  con- 
trolling  the  make  and  cut  of  power  supply  to  the 

65  load  and  a  circuit  for  changing  the  mode  between 
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;onstant  current  operation  mode  and  constant 
/oltage  operation  mode  are  not  provided.  Accord- 
ngly,  transistors  TR1,  TR2,  TR9,  TR10,  TR1  1,  TR12 
and  TR13  and  photocoupler  11  and  their  asso- 
rted  elements  are  not  provided.  Furthermore, 
according  to  this  embodiment,  the  error  detecting 
;ircuit  7A  is  defined  by  one  transistor  TR6.  Its 
jperation  is  similar  to  that  of  the  first  embodi- 
nent.  When  compared  with  the  first  embodiment, 
second  rectifying/smoothing  circuit  6B  is  not 
necessary  and,  therefore,  output  winding  N2  may 
oe  simplified  to  eliminate  a  winding  section 
Detween  taps  h  and  I.  However,  there  may  be  a 
:ear  of  a  little  fluctuation  in  the  load  current  due  to 
:he  fluctuation  of  an  operating  point  caused  by 
:he  drift  of  temperature  or  difference  in  the  base- 
jmitter  voltage  among  manufactured  transistors 
For  transistor  TR6,  or  caused  when  the  resistance 
af  resistor  R16  is  small. 

Although  the  present  invention  has  been  fully 
described  with  reference  to  several  preferred 
smbodiments,  many  modifications  and  variations 
thereof  will  now  be  apparent  to  those  skilled  in 
the  art,  and  the  scope  of  the  present  invention  is 
therefore  to  be  limited  not  by  the  details  of  the 
preferred  embodiments  described  above,  but 
only  by  the  terms  of  the  appended  claims. 

Claims 

1.  A  power  supply  circuit  of  switching  regulator 
type  comprising: 

A  converter  transformer  (4)  defined  by  a  first 
winding  (N1)  for  receiving  input  power  from  a  DC 
source  (1)  and  second  winding  (N2)  for  producing 
output  power; 

switching  transistor  means  (TR5)  for  alternately 
making  and  breaking  electric  connection  between 
said  DC  source  and  said  first  winding  by  alternate 
turn  on  and  off  operations  of  said  switching 
transistor  means  (TR5); 

rectifying  means  (6)  connected  to  said  second 
winding  (N2)  for  rectifying  said  output  power; 

first  error  detecting  means  (7A)  responsive  to 
the  rectified  output  DC  current  for  producing  a 
first  control  signal;  and 

control  means  (10,  5)  for  controlling  said  on  and 
off  operations  of  said  switching  transistor  means 
based  on  said  first  control  signal  so  as  to  stabilize 
the  rectified  output  power,  characterized  by 
second  error  detecting  means  (7B)  responsive  to 
the  rectified  output  DC  voltage  for  producing  a 
second  control  signal  and  comprising  a  mode 
selecting  means  (TR12,  TR13)  coupled  to  said  first 
and  second  error  detecting  means  (7A,  7B)  for 
changing  the  mode  between  a  constant  current 
mode  in  which  the  rectified  output  power  is 
stabilized  to  provide  a  constant  current  for  a 
relatively  wide  range  of  output  DC  voltage,  and  a 
constant  voltage  mode  in  which  the  rectified 
output  power  is  stabilized  to  provide  a  constant 
voltage  for  a  relatively  wide  range  of  output  DC 
current. 

2.  A  power  supply  circuit  as  claimed  in  claim  1, 
wherein  said  first  error  detecting  means  (7A) 

comprises  a  first  transistor  (  I  Kb)  whicn  cnanges 
its  conductivity  in  dependence  of  the  current 
flowing  through  said  rectifying  means  (6),  and  a 
signal  generating  means  (10)  for  generating  said 

5  first  control  signal. 
3.  A  power  supply  circuit  as  claimed  in  claim  1, 

wherein  said  first  error  detecting  means  (7A) 
comprises  a  differential  amplifier,  defined  by  a 
pair  of  first  and  second  transistors  (TR6,  TR7), 

to  which  changes  its  conductivity  in  dependence  of 
the  current  flowing  through  said  rectifying  means 
(6),  and  a  signal  generating  means  (10)  for 
generating  said  first  control  signal. 

4.  A  power  supply  circuit  as  claimed  in  claim  1, 
15  wherein  said  second  error  detecting  means  (7B) 

comprises  a  third  transistor  (TR8)  which  changes 
its  conductivity  in  dependence  of  the  voltage 
across  said  rectifying  means  (6),  and  a  signal 
generating  means  (10)  for  generating  said  second 

?o  control  signal. 
5.  A  power  supply  circuit  as  claimed  in  on  of 

claims  2  to  4,  wherein  said  signal  generating 
means  (10)  comprises  a  photocoupler  (10). 

6.  A  power  supply  circuit  as  claimed  in  claim  1, 
15  further  comprising  an  ON/OFF  control  means 

(TR9,  11,  R2,  TR1,  TR2)  coupled  to  said  switching 
transistor  means  (TR5)  for  making  and  cutting  the 
flow  of  a  starting  current  to  the  base  of  said 
switching  transistor  means  (TR5). 

so  7.  A  power  supply  circuit  as  claimed  in  claim  1, 
further  comprising  an  enable/disable  control 
means  (TR10,  TR11)  coupled  to  said  first  and 
second  error  detecting  means  (7A,  7B)  for 
enabling  and  disabling  said  first  and  second  error 

35  detecting  means. 
8.  A  power  supply  circuit  as  claimed  in  claim  3, 

wherein  said  first  error  detecting  means  (7A) 
further  comprises  a  first  reference  voltage  circuit 
(ZD1,  R18,  R19,  VR1)  for  providing  a  reference 

40  voltage  to  the  base  of  said  first  transistor  (TR6). 
9.  A  power  supply  circuit  as  claimed  in  claim  4, 

wherein  said  second  error  detecting  means  (7B) 
further  comprises  a  second  reference  voltage 
circuit  (ZD2,  R24)  for  providing  a  reference  volt- 

45  age  to  the  emitter  of  said  third  transistor  (TR8). 
10.  A  power  supply  circuit  as  claimed  in  claims 

8  and  9,  wherein  said  mode  selecting  means 
(TR12,  TR13)  is  coupled  to  said  first  and  second 
error  detecting  means  (7  A,  7B)  to  alter  said  first 

so  and  second  reference  voltages  thereby  changing 
the  mode  between  the  constant  current  mode  and 
the  constant  voltage  mode. 

Patentanspruche 
55 

1.  Stromversorgungsschaltung  mit  getaktetem 
Regler  mit: 

Einem  Umsetzstransformator,  der  durch  eine 
Primarwicklung  (N1)  zum  Aufnehmen  einer  Ein- 

60  gangsleistung  von  einer  Gleichspannungsquelle 
(1)  und  eine  Sekundarwicklung  (N2)  zum  Erzeu- 
gen  einer  Ausgangsspannung  bestimmt  ist; 

einer  Schalttransistorvorrichtung  (TR5)  zum 
alternierenden  Herstellen  und  Unterbrechen  einer 

65  elektrischen  Verbindung  zwischen  der  Gleich- 
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jpannungsquelle  und  der  Primarwicklung  durch 
ilternierendes  An-  und  Abschalten  der  Schalt- 
ransistorvorrichtung  (TR5); 

einer  Gleichrichtervorrichtung  (6),  die  mit  der 
Sekundarwicklung  (N2)  verbunden  ist,  urn  die 
\usgangsspannung  gleichzurichten: 

einer  ersten  Fehlermeldungsvorrichtung  (7A), 
jie  in  Abhangigkeit  vom  gleichgerichteten  Aus- 
jangsgleichstrom  ein  erstes  Steuersignal 
jrzeugt;  und 

einer  Steuervorrichtung  (10,  5)  zum  Steuern  des 
Ein-  und  Ausschaltbetriebes  der  Schalttransistor- 
/orrichtung  auf  der  Basis  des  ersten  Steuersi- 
gnals,  urn  die  gleichgerichtete  Ausgangsspan- 
iung  zu  stabilisieren,  gekennzeichnet  durch  eine 
zweite  Fehlermeldevorrichtung  (7B),  die  in 
Abhangigkeit  von  der  gleichgerichteten  Aus- 
gangsgleichspannung  ein  zweites  Steuersignal 
arzeugt  und  welche  eine  Modenwahlvorrichtung 
[TR12,  TR13)  aufweist,  die  mit  der  ersten  und  der 
zweiten  Fehlermeldevorrichtung  (7  A,  7B)  verbun- 
den  ist,  um  den  Modus  zu  andern  zwischen  einem 
Konstantstrommodus,  in  welchem  die  gleichge- 
richtete  Ausgangsleistung  stabilisiert  ist,  um 
einen  konstanten  Strom  fur  einen  relativ  groBen 
Bereich  von  Ausgangsgleichspannung  zu  liefern, 
und  einem  konstanten  Spannungsmodus,  in 
welchem  die  gleichgerichtete  Ausgangsleistung 
stabilisiert  ist,  um  eine  Konstantspannung  fur 
einen  relativ  groBen  Bereich  des  Ausgangsgleich- 
stroms  zu  liefern. 

2.  Stromversorgungsschaltung  nach  Anspruch 
1,  dadurch  gekennzeichnet,  daB  die  erste  Fehler- 
meldevorrichtung  (7A)  einen  ersten  Transistor 
(TR6)  aufweist,  der  seine  Leitfahigkeit  andert  in 
Abhangigkeit  vom  Strom,  der  durch  die  Glei- 
chrichtervorrichtung  (6)  flieBt,  und  eine  Signaler- 
zeugungsvorrichtung  (10)  zum  Erzeugen  des 
ersten  Steuersignals. 

3.  Stromversorgungsschaltung  nach  Anspruch 
1,  dadurch  gekennzeichnet,  daB  die  erste  Fehler- 
meldevorrichtung  (7A)  einen  Differentialverstar- 
ker  aufweist,  der  durch  einen  ersten  und  einen 
zweiten  Transistor  (TR6,  TR7)  gebildet  wird, 
welcher  seine  Leitfahigkeit  in  Abhangigkeit 
vom  Strom  andert,  der  durch  die  Gleichrichter- 
vorrichtung  (6)  flieBt,  und  eine  Signalerzeugungs- 
vorrichtung  (10)  zum  Erzeugen  des  ersten  Steuer- 
signals. 

4.  Stromversorgungsschaltung  nach  Anspruch 
1,  dadurch  gekennzeichnet,  daB  die  zweite  Fehler- 
meldevorrichtung  (7B)  einen  dritten  Transistor 
(TR8)  aufweist,  der  seine  Leitfahigkeit  in  Anhan- 
gigkeit  von  der  Spannung  uber  die  Gleichrichter- 
vorrichtung  (6)  andert,  und  eine  Signalerzeu- 
gungsvorrichtung  (10)  zum  Erzeugen  des  zweiten 
Steuersignals. 

5.  Stromversorgungsschaltung  nach  Anspruch 
2  bis  4,  dadurch  gekennzeichnet,  daB  die  Signa- 
lerzeugungsvorrichtung  (10)  einen  Fotokoppler 
(10)  aufweist. 

6.  Stromversorgungsschaltung  nach  Anspruch 
1,  dadurch  gekennzeichnet,  daB  sie  ferner  auf- 
weist  eine  Ein/Aus-Steuervorrichtung  (TR9,  11, 
R2,  TR1.TR2),  die  mit  der  Schalttransistorvorrich- 

tung  (TR5)  gekoppel  ist,  um  den  HulS  ernes 
Startstroms  zur  Basis  der  Schalttransistorvorrich- 
tung  (TR5)  herzustellen  oder  zu  unterbrechen. 

7.  Stromversorgungsschaltung  nach  Anspruch 
5  1,  dadurch  gekennzeichnet,  daB  sie  ferner  auf- 

weist  eine  Einschalt/Ausschalt-Vorrichtung  (TR10, 
TR11),  die  mit  der  ersten  und  zweiten  Fehlermel- 
devorrichtung  (7A,  7B)  verbunden  ist,  um  die 
erste  und  zweite  Fehlermeldevorrichtung  einzu- 

w  schalten  oder  abzuschalten. 
8.  Stromversorgungsschaltung  nach  Anspruch 

3,  dadurch  gekennzeichnet,  daB  die  erste  Fehler- 
meldevorrichtung  (7A)  ferner  eine  erste  Bezugs- 
spannungsschaltung  (ZD1,  R18,  R19,  VR1)  auf- 

15  weist  zum  Liefern  einer  Bezugsspannung  zur 
Basis  des  ersten  Transistors  (TR6). 

9.  Stromversorgungsschaltung  nach  Anspruch 
4,  dadurch  gekennzeichnet,  daB  die  zweite  Fehler- 
meldevorrichtung  (7B)  ferner  aufweist  einen  zwei- 

20  ten  Bezugsspannungsschaltkreis  (ZD2,  R24)  zum 
Liefern  einer  Bezugsspannung  zum  Emitter  des 
dritten  Transistors  TR8). 

10.  Stromversorgungsschaltung  nach 
Anspruch  8  und  9,  dadurch  gekennzeichnet,  daB 

25  die  Modenwahlvorrichtung  (TR12,  TR13)  gekop- 
pelt  ist  mit  der  ersten  und  zweiten  Fehlermelde- 
vorrichtung  (7A,  7B),  um  die  erste  und  zweite 
Bezugsspannung  zu  alternieren  und  dadurch  den 
Modus  zu  andern  zwischen  dem  Konstantstrom- 

30  modus  und  dem  Konstantspannungsmodus. 

Revendications 

1.  Circuit  d'alimentation  en  puissance  electri- 
35  que  du  type  regulateur  de  commutation,  compre- 

nant: 
un  transformateur  convertisseur  (4)  defini  par 

un  premier  enroulement  (N1)  destine  a  recevoir  la 
puissance  d'entree  en  provenance  d'une  source 

40  de  courant  continu  (1)  et  par  un  deuxieme  enrou- 
lement  (N2)  destine  a  produire  la  puissance  de 
sortie; 

un  moyen  transistor  de  commutation  (TR5) 
servant  a,  alternativement,  etablir  et  interrompre 

45  la  connexion  electrique  entre  ladite  source  de 
courant  continu  et  ledit  premier  enroulement  par 
des  fonctionnements  alternes  en  conduction  et  en 
non-conduction  dudit  moyen  transistor  de  com- 
mutation  (TR5); 

so  un  moyen  redresseur  (6)  connecte  audit 
deuxieme  enroulement  (N2)  et  servant  a  redres- 
ser  ladite  puissance  de  sortie; 

un  premier  moyen  (7A)  de  detection  d'erreur 
repondant  au  courant  continu  de  sortie  redresse 

55  en  produisant  un  premier  signal  de  commande; 
et 

un  moyen  de  commande  (10,  5)  servant  a 
commander  lesdits  fonctionnements  en  conduc- 
tion  et  en  non-conduction  dudit  moyen  transistor 

60  de  commutation  sur  la  base  dudit  premier  signal 
de  commande  de  facon  a  stabiliser  la  puissance 
de  sortie  redressee,  caracterise  par  un  deuxieme 
moyen  (7B)  de  detection  d'erreur  repondant  a  la 
tension  continue  de  sortie  redressee  en  produi- 

65  sant  un  deuxieme  signal  de  commande  et  com- 

8 



15 EP  0  170  944  B1 6 

prenant  un  moyen  de  selection  de  mode  (TR12, 
rR13)  couple  auxdits  premier  et  deuxieme 
moyens  (7A,  7B)  de  detection  d'erreur  et  servant  a 
sffectuer  des  changements  de  mode  par  echange 
sntre  un  mode  a  courant  constant,  dans  lequel  la 
puissance  de  sortie  redressee  est  stabilisee  de 
maniere  qu'il  soit  produit  un  courant  constant  sur 
un  intervalle  relativement  large  de  tensions  conti- 
nues  de  sortie,  et  un  mode  a  tension  constante, 
dans  lequel  la  puissance  de  sortie  redressee  est 
stabilisee  de  maniere  qu'il  soit  produit  une  ten- 
sion  constante  sur  un  intervalle  reiativement 
large  de  courants  continus  de  sortie. 

2.  Circuit  d'alimentation  en  puissance  electri- 
que  selon  la  revendication  1,  ou  ledit  premier 
moyen  (7A)  de  detection  d'erreur  comprend  un 
premier  transistor  (TR6)  dont  la  conductivity  varie 
en  fonction  du  courant  passant  dans  ledit  moyen 
redresseur  (6)  et  un  moyen  (10)  generateur  de 
signal  servant  a  produire  ledit  premier  signal  de 
commande. 

3.  Circuit  d'alimentation  en  puissance  elec- 
trique  selon  la  revendication  1,  ou  ledit  premier 
moyen  (7A)  de  detection  d'erreur  comprend  un 
amplificateur  differentiel,  defini  par  une  paire  de 
transistors  constitue  d'un  premier  et  d'un 
deuxieme  transistor  (TR6,  TR7),  dont  la  conduc- 
tivity  varie  en  fonction  du  courant  passant  dans 
ledit  moyen  redresseur  (6),  et  un  moyen  (10) 
generateur  de  signal  servant  a  produire  ledit 
premier  signal  de  commande. 

4.  Circuit  d'alimentation  en  puissance  electri- 
que  selon  la  revendication  1,  ou  ledit  deuxieme 
moyen  (7B)  de  detection  d'erreur  comprend  un 
troisieme  transistor  (TR8)  dont  la  conductivity 
varie  en  fonction  de  la  tension  existant  aux 
bornes  dudit  moyen  redresseur  (6)  et  un  moyen 
(10)  generateur  de  signal  servant  a  produire  ledit 
deuxieme  signal  de  commande. 

5.  Circuit  d'alimentation  en  puissance  elec- 
trique  selon  I'une  quelconque  des  revendications 

2  a  4,  ou  ledit  moyen  (10)  generateur  de  signal 
comprend  un  photocoupleur  (10). 

6.  Circuit  d'alimentation  en  puissance  electri- 
que  selon  la  revendication  1,  comprenant  en 

5  outre  un  moyen  de  commande  conduction/non- 
conduction  (TR9,  11,  R2,  TR1,  TR2)  couple  audit 
moyen  transistor  de  commutation  (TR5)  afin 
d'etablir  et  d'interrompre  la  circulation  d'un  cou- 
rant  de  mise  en  marche  a  destination  de  la  base 

10  dudit  moyen  transistor  de  commutation  (TR5). 
7.  Circuit  d'alimentation  en  puissance  electri- 

que  selon  la  revendication  1,  comprenant  en 
outre  un  moyen  de  commande  validation/invali- 
dation  (TR10,  TR11)  couple  auxdits  premier  et 

m  deuxieme  moyens  (7A,  7B)  de  detection  d'erreur 
et  servant  a  valider  et  invalider  lesdits  premier  et 
deuxieme  moyens  de  detection  d'erreur. 

8.  Circuit  d'alimentation  en  puissance  electri- 
que  selon  la  revendication  3,  ou  ledit  premier 

20  moyen  (7A)  de  detection  d'erreur  comprend  en 
outre  un  premier  circuit  de  tension  de  reference 
(ZD1,  R18,  R19,  VR1)  servant  a  produire  une 
tension  de  reference  a  destination  de  la  base 
dudit  premier  transistor  (TR6). 

25  9.  Circuit  d'alimentation  en  puissance  electri- 
que  selon  la  revendication  4,  ou  ledit  deuxieme 
moyen  (7B)  de  detection  d'erreur  comprend  en 
outre  un  deuxieme  circuit  de  tension  de  reference 
(ZD2,  R24)  servant  a  produire  une  tension  de 

30  reference  a  destination  de  I'emetteur  dudit  troi- 
sieme  transistor  (TR8). 

10.  Circuit  d'alimentation  en  puissance  elec- 
trique  selon  les  revendications  8  et  9,  ou  ledit 
moyen  (TR12,  TR13)  de  selection  de  mode  est 

35  couple  auxdits  premier  et  deuxieme  moyens  (7A, 
7B)  de  detection  d'erreur  de  maniere  a  alterer 
lesdites  premiere  et  deuxieme  tensions  de  refe- 
rence  pour  ainsi  effectuer  un  changement  de 
mode  par  echange  entre  le  mode  a  courant 

40  constant  et  le  mode  a  tension  constante. 
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