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Description 

The  present  invention  relates  to  a  phase  com- 
parator  circuit,  more  particularly  to  a  phase  com- 
parator  circuit  for  comparing  the  phases  of  two 
input  signals  and  outputting  two  output  signals  in 
accordance  with  the  result  of  the  comparison. 

A  phase  comparator  circuit,  for  example,  is 
used  in  a  PLL  (phase-locked  loop)  circuit,  which 
compares  the  phases  of  two  input  signals  and 
outputs  two  output  signals  in  accordance  with  a 
phase  difference  between  the  two  input  signals  of 
the  phase  comparator  circuit.  An  existing  phase 
comparator  circuit  is  designed  to  obtain  an  ideal 
characteristic  in  the  two  output  signals  thereof.  In 
this  ideal  characteristic,  when  a  phase  difference 
occurs  between  the  two  input  signals,  the  two  out- 
put  signals  are  not  output,  and  thus  the  level  of 
both  output  signals  is  made  a  logical  low  level. 

However,  generally  speaking,  a  manufactured 
practical  phase  comparator  circuit  does  not  have 
the  above  ideal  characteristic,  due  to  variations  in 
the  elements  or  parts  of  the  phase  comparator 
circuit,  and  thus  a  problem  arises  in  the  PLL  circuit 
in  that  the  two  output  signals  thereof  are  not  output 
when  the  two  input  signals  are  in-phase.  The  prob- 
lem  of  the  existing  phase  comparator  circuit  will  be 
later  explained  in  detail. 

US-A-4  378  509  discloses  a  phase  comparator 
circuit  according  to  the  preamble  of  accompanying 
claim  1.  According  to  this  document,  the  reset 
signal  generating  circuit  is  constituted  by  an  AND 
gate  receiving  the  outputs  of  the  first  and  second 
flip-flops,  and  a  delay  circuit. 

Tietze  &  Schenk,  "Halbleiter-Schaltungstech- 
nik",  Springer  editions,  Berlin  1983,  pages  824  to 
827,  discloses  a  phase  comparator  having  a  similar 
construction  but  wherein  the  reset  signal  generat- 
ing  circuit  is  constituted  only  by  an  AND  gate.  It  is 
disclosed  that  a  disadvantage  of  this  circuit  is  the 
absence  of  output  pulses  when  the  input  signals 
are  very  close  in  phase. 

According  to  the  present  invention,  there  is 
provided  a  phase  comparator  circuit  for  comparing 
a  phase  of  a  first  input  signal  with  a  phase  of  a 
second  input  signal,  and  outputting  a  first  output 
signal  and  a  second  output  signal  in  accordance 
with  a  phase  difference  between  said  first  input 
signal  and  said  second  input  signal,  said  phase 
comparator  circuit  comprising:- 

a  first  flip-flop  circuit  for  receiving  said  first 
input  signal  and  outputting  said  first  output  signal; 

a  second  flip-flop  circuit  for  receiving  said  sec- 
ond  input  signal  and  outputting  said  second  output 
signal; 

a  reset  signal  generating  circuit,  connected  to 
said  first  and  second  flip-flop  circuits  and  supplied 
with  said  first  and  second  output  signals  of  said 

first  and  second  flip-flop  circuits,  for  generating  and 
applying  a  reset  signal  to  said  first  and  second  flip- 
flop  circuits  in  accordance  with  said  first  and  sec- 
ond  output  signals,  wherein  said  reset  signal  is 

5  used  to  reset  said  first  and  second  flip-flop  circuits, 
and  pulses  of  said  first  and  second  output  signals 
are  both  output  when  said  first  and  second  input 
signals  are  in-phase; 

characterized  in  that- 
io  said  first  flip-flop  circuit  outputs  an  inverted 

output  signal  of  said  first  output  signal,  and  said 
second  flip-flop  circuit  outputs  an  inverted  output 
signal  of  said  second  output  signal; 

and  in  that  said  reset  signal  generating  circuit 
75  is  a  latch  circuit  which  is  supplied  with  said  first 

and  second  inverted  output  signals  in  addition  to 
said  first  and  second  output  signals,  and  which  is 
constituted  by  a  first,  a  second,  a  third,  and  a 
fourth  NAND  gate  circuit;  wherein:- 

20  a  first  input  of  said  first  NAND  gate  circuit  is 
supplied  with  said  first  output  signal,  and  a  second 
input  of  said  first  NAND  gate  circuit  is  supplied 
with  said  second  output  signal; 

a  first  input  of  said  second  NAND  gate  circuit 
25  is  supplied  with  an  output  signal  of  said  first  NAND 

gate  circuit,  and  a  second  input  of  said  second 
NAND  gate  circuit  is  supplied  with  an  output  signal 
of  said  fourth  NAND  gate  circuit; 

a  first  input  of  said  third  NAND  gate  circuit  is 
30  supplied  with  said  first  inverted  output  signal,  and  a 

second  input  of  said  third  NAND  gate  circuit  is 
supplied  with  said  second  inverted  output  signal; 

a  first  input  of  said  fourth  NAND  gate  circuit  is 
supplied  with  an  output  signal  of  said  third  NAND 

35  gate  circuit,  and  a  second  input  of  said  fourth 
NAND  gate  circuit  is  supplied  with  an  output  signal 
of  said  second  NAND  gate  circuit;  and 

said  output  signal  of  said  fourth  NAND  gate 
circuit  is  said  reset  signal  applied  to  said  first  and 

40  second  flip-flop  circuits. 
Thus,  the  present  invention  provides  a  phase 

comparator  circuit  comprising  two  flip-flop  circuits 
and  a  latch  circuit,  which  outputs  a  first  output 
signal  and  a  second  output  signal  when  a  first  input 

45  signal  and  a  second  input  signal  are  in-phase,  so 
that  both  first  and  second  output  signals  are  not  in 
a  high  impedance  state  simultaneously;  i.e.,  a  blind 
sector  of  the  phase  comparator  circuit  is  elimi- 
nated. 

50  Reference  is  made,  by  way  of  example,  to  the 
accompanying  drawings,  in  which:- 

Fig.  1  is  a  circuit  block  diagram  illustrating  an 
existing  PLL  circuit  using  a  phase  comparator 
circuit; 

55  Fig.  2  is  a  circuit  diagram  illustrating  an  existing 
phase  comparator  circuit; 
Fig.  3  is  a  graph  illustrating  an  input  signal  of  a 
low  pass  filter  (LPF)  in  a  PLL  circuit  using  an 

2 



3 EP  0  283  275  B1 4 

existing  phase  comparator  circuit  as  shown  in 
Fig.  2; 
Fig.  4  is  a  graph  illustrating  an  output  signal  of  a 
PLL  circuit  using  an  existing  phase  comparator 
circuit  as  shown  in  Fig.  2  and  having  a  blind 
sector; 
Fig.  5  is  a  basic  circuit  block  diagram  illustrating 
a  phase  comparator  circuit  embodying  the 
present  invention; 
Fig.  6  is  a  circuit  diagram  illustrating  one  exam- 
ple  of  a  phase  comparator  circuit  according  to 
the  present  invention; 
Fig.  7  is  a  timing  chart  for  explaining  the  opera- 
tion  of  the  phase  comparator  circuit  as  shown  in 
Fig.  6; 
Fig.  8  is  a  graph  illustrating  an  input  signal  of  an 
LPF  in  a  PLL  circuit  using  the  phase  comparator 
circuit  as  shown  in  Fig.  6;  and, 
Fig.  9  is  a  graph  illustrating  an  output  signal  of  a 
PLL  circuit  using  the  phase  comparator  circuit 
as  shown  in  Fig.  6. 

For  a  better  understanding  of  the  preferred 
embodiments,  a  phase-locked  loop  (PLL)  circuit 
using  a  phase  comparator  circuit,  and  the  problems 
of  the  related  art,  will  be  first  explained. 

Figure  1  is  a  circuit  block  diagram  illustrating  a 
PLL  circuit  using  a  phase  comparator  circuit.  As 
shown  in  Fig.  1,  a  reference  signal  fr  is  applied  to  a 
phase  comparator  circuit  as  a  first  input  signal  A  of 
the  phase  comparator  circuit,  and  a  first  output 
signal  0A  and  a  second  output  signal  0B  of  the 
phase  comparator  circuit  are  applied  to  a  charge 
pump  circuit  4. 

The  charge  pump  circuit  4  comprises  an  in- 
verter  circuit  41,  a  P-type  MOS  transistor  42,  and 
an  N-type  MOS  transistor  43.  The  first  output  sig- 
nal  0A  is  applied  to  a  gate  of  the  transistor  42  via 
the  inverter  circuit  41  ,  a  high  power  supply  voltage 
VDD  is  applied  to  a  drain  of  the  transistor  42,  and 
the  second  output  signal  0B  is  applied  directly  to  a 
gate  of  the  transistor  43.  A  drain  of  the  transistor 
43  is  connected  to  a  source  of  the  transistor  41 
and  to  a  low-pass  filter  (LPF)  5  as  an  output  of  the 
charge  pump  circuit  4,  and  a  low  power  source 
voltage  Vss  is  applied  to  a  source  of  the  transistor 
43. 

An  output  signal  of  the  LPF  5  is  applied  to  a 
voltage-controlled  oscillator  (VCO)  6,  and  an  output 
signal  of  the  VCO  6  is  output  as  an  output  signal  of 
the  PLL  circuit.  This  output  signal  of  the  PLL  circuit 
is  applied  to  a  frequency  divider  circuit  7,  and  an 
output  signal  of  the  frequency  divider  circuit  7  is 
applied  to  the  phase  comparator  circuit  as  the 
second  input  signal  B. 

In  the  above  PLL  circuit,  the  reference  signal  fr 
applied  to  the  phase  comparator  circuit  as  the  first 
input  signal  A  is  compared  with  the  output  signal  of 
the  frequency  divider  circuit  7  applied  to  the  phase 

comparator  circuit  as  the  second  input  signal  B, 
and  the  pulse  width  of  each  of  the  first  and  second 
output  signals  0A  ,  0B  of  the  phase  comparator 
circuit  is  changed  in  accordance  with  a  phase 

5  difference  between  the  two  input  signals  A,  B.  For 
example,  when  a  phase  of  the  first  input  signal  A 
leads  that  of  the  second  input  signal  B,  the  output 
signal  of  the  charge  pump  circuit  4  is  changed  to  a 
low  level  (a  negative  voltage),  and  a  pulse  width  of 

io  the  low  level  output  signal  is  determined  by  the 
value  of  the  phase  difference  between  the  two 
input  signals  A,  B.  Conversely,  when  a  phase  of  the 
second  input  signal  B  leads  that  of  the  first  input 
signal  A,  the  output  signal  of  the  charge  pump 

is  circuit  4  is  changed  to  a  high  level  (a  positive 
voltage),  and  a  pulse  width  of  the  high  level  output 
signal  is  determined  by  the  value  of  the  phase 
difference  between  the  two  input  signals  A,  B. 
When  a  phase  of  the  first  input  signal  A  is  the 

20  same  as  that  of  the  second  input  signal  B,  the  first 
and  second  output  signals  0A  ,  0B  of  the  phase 
comparator  circuit  are  not  output,  and  thus  the 
output  signal  of  the  charge  pump  circuit  4  is 
brought  to  a  high  impedance  state. 

25  Thus,  ,  the  charge  pump  circuit  4  outputs  high 
level,  low  level  or  high  impedance  output  signals  in 
accordance  with  the  phase  difference  between  the 
first  input  signal  A  and  the  second  input  signal  B. 
The  output  signal  of  the  charge  pump  4  is 

30  smoothed  by  the  LPF  5  and  the  direct  current 
ingredient  of  the  charge  pump  4  is  produced  and 
applied  to  the  VCO  6.  An  oscillation  frequency  of 
the  VCO  6  is  determined  by  the  direct  current 
ingredient  of  the  output  signal  of  the  charge  pump 

35  4.  The  output  signal  of  the  VCO  6  is  fed  back  to 
the  phase  comparator  circuit  as  the  second  input 
signal  B  through  the  frequency  divider  circuit  7, 
where  the  output  signal  of  the  VCO  6  is  divided  by 
a  predetermined  ratio.  Consequently,  the  second 

40  input  signal  B  of  the  phase  comparator  circuit  is 
given  the  same  frequency  and  same  phase  as  the 
reference  signal  fr,  and  the  output  signal  of  the 
VCO  6,  which  is  not  divided  by  the  frequency 
divided  circuit  7,  is  output  as  the  output  signal  of 

45  the  PLL  circuit. 
Figure  2  is  a  circuit  diagram  illustrating  an 

existing  phase  comparator  circuit.  The  type  of 
phase  comparator  circuit  shown  in  Fig.  2  is  gen- 
erally  used  in,  for  example,  a  PLL  circuit  and 

50  comprises  five  NOR  gate  circuits  NRi  -  NR5  ,  and 
four  AND  gate  circuits  ANi  -  AN+  having  inverted 
input  terminals.  The  NOR  gate  circuit  NR5  has  four 
input  terminals,  and  the  AND  gate  circuits  AN3  , 
AN+  have  three  inverted  input  terminals,  respec- 

55  tively.  This  existing  phase  comparator  circuit  is  a 
typical  example  of  the  above  described  phase 
comparator  circuit.  Namely,  in  this  existing  phase 
comparator  circuit,  when  a  phase  of  the  first  input 

3 
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signal  A  is  different  from  that  of  the  second  input 
signal  B,  the  first  and  second  output  signals  0A  ,0B 
thereof  are  output  by  controlling  the  pulse  width  of 
the  signals  0A  ,  0B  in  accordance  with  the  phase 
difference  between  the  first  and  second  input  sig- 
nals  A,  B,  but  when  the  first  input  signal  A  is  in- 
phase  with  the  second  input  signal  B,  the  first  and 
second  output  signals  0A  ,  0B  are  not  output. 

Figure  3  is  a  graph  illustrating  an  input  signal 
of  an  LPF  in  a  PLL  circuit  using  the  type  of  phase 
comparator  circuit  as  shown  in  Fig.  2. 

In  Fig.  3,  the  ordinate  indicates  an  input  voltage 
of  the  LPF  5,  and  the  abscissa  indicates  a  phase 
difference  between  the  two  input  signals  A,  B. 
Further,  in  Fig.  3,  a  broken  line  indicates  an  input 
signal  of  the  LPF  5  in  a  PLL  circuit  using  a  phase 
comparator  circuit  having  an  ideal  characteristic. 
When  there  is  no  phase  difference  between  the 
input  signals  A,  B,  i.e.,  the  two  input  signals  A,  B 
are  in-phase,  an  input  signal  of  the  LPF  5  is  de- 
fined  as  a  high  impedance  state,  and  when  a  phase 
difference  between  the  input  signals  A,  B  exists,  an 
input  signal  of  the  LPF  5  is  changed  between  a 
positive  voltage  and  a  negative  voltage  in  accor- 
dance  with  the  phase  difference  therebetween.  For 
example,  when  a  phase  of  the  first  input  signal  A 
leads  that  of  the  second  input  signal  B,  the  input 
signal  of  the  LPF  5  is  changed  to  a  negative 
voltage  in  accordance  with  a  phase  difference  be- 
tween  the  two  input  signals  A,  B.  Conversely,  when 
a  phase  of  the  second  input  signal  B  leads  that  of 
the  first  input  signal  A,  the  input  signal  of  the  LPF  5 
is  changed  to  a  positive  voltage  in  accordance  with 
a  phase  difference  between  the  two  input  signals  A, 
B.  When  a  phase  of  the  first  input  signal  A  is  same 
as  that  of  the  second  input  signal  B,  the  input 
signal  of  the  LPF  5  is  in  the  high  impedance  state. 

Note,  in  a  manufactured  phase  comparator  cir- 
cuit,  the  input  signal  of  the  LPF  5  may  be  as  shown 
by  a  solid  line  in  Fig.  3,  due  to  variations  of  the 
elements  or  parts  of  the  phase  comparator  circuit. 

That  is,  in  the  existing  phase  comparator  cir- 
cuit,  the  two  output  signals  0A  ,  0B  of  the  phase 
comparator  circuit  are  not  output  when  the  two 
input  signals  A,  B  are  in-phase,  and  consequently, 
if  dispersions  of  the  elements  or  parts  of  the  phase 
comparator  circuit  exist,  a  boundary  between  an 
output  of  only  one  signal  of  the  two  output  signals 
0A  ,  0B  and  an  output  of  only  the  other  of  the  two 
output  signals  0A  ,  0B  is  not  clear,  and  a  blind 
sector  BS  where  both  output  signals  0A  ,  0B  of  the 
phase  comparator  circuit  are  not  output  exists. 

As  described  above,  in  a  PLL  circuit  using 
such  an  existing  phase  comparator  circuit  having 
the  blind  sector  BS,  the  precision  of  an  output 
signal  of  the  PLL  circuit  is  reduced  and 
a  waveform  thereof  is  not  stable,  and  therefore,  a 
stable  and  high  quality  output  signal  cannot  be 

produced  therefrom. 
Figure  4  is  a  graph  illustrating  an  output  signal 

of  a  PLL  circuit  using  an  existing  phase  comparator 
circuit  as  shown  in  Fig.  2,  and  having  a  blind 

5  sector. 
It  is  obvious  from  Fig.  4  that  the  output  signal 

of  the  PLL  circuit  using  the  existing  phase  com- 
parator  circuit  includes  a  lot  of  noise  corresponding 
to  frequency  modulations  of  the  blind  sector  BS  in 

io  the  Fig.  2  type  phase  comparator  circuit.  Con- 
sequently,  it  is  difficult  for  the  PLL  circuit  using 
such  an  existing  phase  comparator  circuit  to  pro- 
duce  a  stable  and  high  quality  output  signal. 

Next,  a  basic  circuit  block  diagram  of  the 
is  present  invention  will  be  described  with  reference 

to  Fig.  5. 
As  shown  in  Fig.  5,  a  phase  comparator  circuit 

comprises  a  first  flip-flop  circuit  1,  a  second  flip- 
flop  circuit  2,  and  a  latch  circuit  3.  The  phase 

20  comparator  circuit  compares  a  phase  of  a  first 
input  signal  A  with  that  of  a  second  input  signal  B, 
and  outputs  a  first  output  signal  0A  and  a  second 
output  signal  0B  in  accordance  with  the  result  of 
the  comparison  of  the  two  input  signals  A,  B.  The 

25  first  flip-flop  circuit  1  receives  the  first  input  signal 
A  and  outputs  the  first  output  signal  0A  and  an 
inverted  signal  Oa  of  the  first  output  signal  0A.  The 
second  flip-flop  circuit  2  receives  the  second  input 
signal  B  and  outputs  the  second  output  signal  0B 

30  and  an  inverted  signal  Ob  of  the  second  output 
signal  0B.  The  latch  circuit  3  is  connected  to  the 
first  and  second  flip-flop  circuits  1  ,  2,  and  receives 
the  output  signals  0A  ,  0B  and  the  inverted  output 
signals  Oa  ,  Ob  of  the  first  and  second  flip-flop 

35  circuits  1,  2  and  applies  a  reset  signal  RS  to  the 
first  and  second  flip-flop  circuits  1  ,  2  in  accordance 
with  the  output  signals  0A  ,  0B  and  the  inverted 
output  signals  Oa  ,  Ob.  Therefore,  the  first  and 
second  output  signals  0A  ,  0B  are  output  by  apply- 

40  ing  the  reset  signal  RS  to  the  first  and  second  flip- 
flop  circuits  1,  2,  when  the  first  and  second  input 
signals  A,  B  are  in-phase. 

Figure  6  is  a  circuit  diagram  illustrating  one 
example  of  a  phase  comparator  circuit  embodying 

45  the  present  invention. 
As  shown  in  Fig.  6,  this  phase  comparator 

circuit  embodiment  comprises  two  D-type  flip-flop 
circuits  1,  2  and  a  latch  circuit  3  having  first, 
second,  third,  and  fourth  NAND  gate  circuits  NGi  , 

50  NG2  ,  NG3  ,  NG4.  The  phase  comparator  circuit 
compares  a  phase  of  a  first  input  signal  A  with  that 
of  a  second  input  signal  B,  and  outputs  a  first 
output  signal  0A  and  a  second  output  signal  0B  in 
accordance  with  a  phase  difference  between  the 

55  first  input  signal  A  and  the  second  input  signal  B. 
A  D-terminal  D1  of  the  first  flip-flop  circuit  1  is 

supplied  with  a  power  source  voltage  VDD  ,  a  clock 
pulse  terminal  CK1  thereof  is  supplied  with  the  first 

4 
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input  signal  A,  and  a  reset  terminal  Ri  thereof  is 
supplied  with  a  reset  signal  RS.  Similarly,  a  D- 
terminal  D2  of  the  second  flip-flop  circuit  2  is 
supplied  with  the  power  source  voltage  VDD  ,  a 
clock  pulse  terminal  CK2  thereof  is  supplied  with 
the  second  input  signal  B,  and  a  reset  terminal  R2 
thereof  is  supplied  with  the  reset  signal  RS. 

One  terminal  of  the  first  NAND  gate  circuit  NG1 
is  connected  to  an  output  terminal  Q1A  of  the  first 
flip-flop  circuit  1,  and  receives  the  first  output  sig- 
nal  0A  of  the  phase  comparator  circuit,  the  other 
terminal  of  the  first  NAND  gate  circuit  NG1  is 
connected  to  an  output  terminal  Q2b  of  the  second 
flip-flop  circuit  2,  and  receives  the  second  output 
signal  0B  of  the  phase  comparator  circuit.  Further, 
one  terminal  of  the  second  NAND  gate  circuit  NG2 
is  supplied  with  an  output  signal  of  the  first  NAND 
gate  circuit  NG1  . 

One  terminal  of  the  third  NAND  gate  circuit 
NG3  is  connected  to  an  inverted  output  terminal 
Q1a  of  the  first  flip-flop  circuit  1,  and  the  other 
terminal  of  the  third  NAND  gate  circuit  NG3  is 
connected  to  an  inverted  output  terminal  Q2b  of  the 
second  flip-flop  circuit  2.  Note,  the  inverted  output 
terminal  Q1a  of  the  first  flip-flop  circuit  1  outputs  a 
first  inverted  output  signal  Oa  which  is  an  inverted 
signal  of  the  first  output  signal  0A  ,  and  the  in- 
verted  output  terminal  Q2b  of  the  second  flip-flop 
circuit  2  outputs  a  second  inverted  output  signal  Ob 
which  is  an  inverted  signal  of  the  second  output 
signal  0B-  Further,  one  terminal  of  the  fourth  NAND 
gate  circuit  NG+  is  supplied  with  an  output  signal  of 
the  second  NAND  gate  circuit  NG2  ,  and  the  other 
terminal  of  the  fourth  NAND  gate  circuit  NG+  is 
supplied  with  an  output  signal  of  the  third  NAND 
gate  circuit  NG3.  An  output  terminal  of  the  fourth 
NAND  gate  circuit  NG+  is  connected  to  the  other 
input  terminal  of  the  second  NAND  gate  circuit 
NG2  ,  the  reset  terminal  R1  of  the  first  flip-flop 
circuit  1,  and  the  reset  terminal  R2  of  the  second 
flip-flop  circuit  2,  so  that  the  first  and  second  flip- 
flops  1,  2  are  supplied  with  the  reset  signal  RS, 
which  is  the  output  signal  of  the  fourth  NAND  gate 
circuit  NG4. 

Figure  7  is  a  timing  chart  for  explaining  the 
operation  of  the  phase  comparator  circuit  as  shown 
in  Fig.  6.  In  Fig.  7,  reference  (a)  denotes  the  first 
input  signal  A,  reference  (b)  denotes  the  second 
input  signal  B,  reference  (c)  denotes  the  first  output 
signal  0A  ,  reference  (d)  denotes  the  second  output 
signal  0B  and  reference  (e)  denotes  the  reset  sig- 
nal  RS. 

First,  as  shown  in  a  region  a  in  Fig.  7,  when  a 
phase  of  the  first  input  signal  A  leads  that  of  the 
second  input  signal  B,  the  first  input  signal  A  is 
applied  to  the  clock  pulse  terminal  CK1  of  the  first 
flip-flop  circuit  1,  and  the  first  output  signal  0A 
isdelayed  by  the  first  flip-flop  circuit  1  and  output 

from  the  output  terminal  Q1A  thereof.  Next,  the 
second  input  signal  B  is  applied  to  the  clock  pulse 
terminal  CK2  of  the  second  flip-flop  circuit  2,  and 
the  second  output  signal  0B  is  delayed  by  the 

5  second  flip-flop  circuit  2  and  output  from  the  output 
terminal  Q2B  thereof. 

Note,  in  the  latch  circuit  3,  when  both  first  and 
second  output  signals  0A  ,  0B  are  at  a  low  level 
(both  first  and  second  inverted  output  signals  Oa  , 

10  Ob  are  at  a  high  level),  the  low  level  signals  0A  , 
0B  are  applied  to  the  input  terminals  of  the  first 
NAND  gate  circuit  NG1  ,  respectively,  so  that  the 
output  signal  of  the  first  NAND  gate  circuit  NG1  is 
changed  to  a  high  level.  Further,  the  high  level 

15  signals  Oa  ,  Ob  are  applied  to  the  input  terminals  of 
the  third  NAND  gate  circuit  NG3  respectively,  so 
that  the  output  signal  of  the  third  NAND  gate  circuit 
NG3  is  changed  to  a  low  level. 

When  the  output  signal  of  the  third  NAND  gate 
20  circuit  NG3  is  at  the  low  level,  an  output  signal 

which  is  the  reset  signal  RS  of  the  fourth  NAND 
gate  circuit  NG+  is  at  a  high  level,  regardless  of  the 
signal  level  applied  to  the  one  terminal  of  the  fourth 
NAND  gate  circuit  NG+  ,  when  the  low  level  signal 

25  is  applied  to  the  other  terminal  of  the  fourth  NAND 
gate  circuit  NG+.  Further,  the  two  input  terminals  of 
the  second  NAND  gate  circuit  NG2  are  supplied 
with  the  high  level  signals,  respectively,  the  output 
signal  of  the  second  NAND  gate  circuit  NG2  is 

30  changed  to  a  low  level,  and  the  one  input  terminal 
of  the  fourth  NAND  gate  circuit  NG+  is  supplied 
with  the  low  level  signal,  so  that  the  latch  circuit  3 
is  stabilized.  Consequently,  the  reset  signal  RS  is 
maintained  at  the  high  level,  and  thus  the  reset 

35  terminal  R1  of  the  first  flip-flop  1  and  the  reset 
terminal  R2  of  the  second  flip-flop  2  are  supplied 
with  the  high  level  reset  signal  RS. 

When  the  first  output  signal  0A  rises  from  the 
low  level  to  a  high  level,  and  the  second  output 

40  signal  0B  rises  from  the  low  level  to  a  high  level 
after  a  specific  time  according  to  a  phase  dif- 
ference  between  the  first  and  second  output  sig- 
nals  0A  ,  0B  ,  the  reset  signal  RS  changes  from 
the  high  level  to  a  low  level.  Namely,  when  the  first 

45  output  signal  0A  applied  to  one  terminal  of  the  first 
NAND  gate  circuit  NG1  is  changed  from  the  low 
level  to  the  high  level  and  the  first  inverted  output 
signal  Oa  applied  to  one  terminal  of  the  third  NAND 
gate  circuit  NG3  is  changed  from  the  high  level  to 

50  the  low  level,  the  output  signal  of  the  third  NAND 
gate  circuit  NG3  is  changed  from  the  low  level  to  a 
high  level.  Furthermore,  after  a  specific  time,  when 
the  second  output  signal  0B  applied  to  the  other 
terminal  of  the  first  NAND  gate  circuit  NG1  is 

55  changed  from  the  low  level  to  the  high  level  and 
the  second  inverted  output  signal  Ob  applied  to  the 
other  terminal  of  the  third  NAND  gate  circuit  NG3  is 
changed  from  the  high  level  to  the  low  level,  the 

5 
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output  signal  of  the  first  NAND  gate  circuit  NGi  is 
changed  from  the  high  level  to  a  low  level  and  the 
output  signal  of  the  second  NAND  gate  circuit  NG2 
is  changed  from  the  low  level  to  a  high  level,  so 
that  the  output  signal  (the  reset  signal  RS)  of  the 
fourth  NAND  gate  circuit  NG+  is  changed  from  the 
high  level  to  a  low  level. 

Note,  when  the  reset  signal  RS  is  changed 
from  the  high  level  to  the  low  level,  i.e.,  the  signals 
applied  to  the  reset  terminal  R1  of  the  first  flip-flop 
circuit  1  and  the  reset  terminal  R2  of  the  second 
flip-flop  circuit  2  are  changed  from  the  high  level  to 
the  low  level,  both  of  the  first  and  second  flip-flop 
circuits  1,  2  are  reset  respectively,  the  first  and 
second  output  signals  0A  ,  0B  are  again  changed 
from  the  high  level  to  the  low  level,  and  the  first 
and  second  inverted  output  signals  Oa  ,  Ob  are 
again  changed  from  the  low  level  to  the  high  level. 
Further,  when  the  first  and  second  output  signals 
0A  ,  0B  are  changed  to  the  low  level  and  the  first 
and  second  inverted  output  signals  Oa  ,  Ob  are 
changed  to  the  high  level,  the  reset  signal  RS  is 
changed  from  the  low  level  to  the  high  level  as 
described  above. 

In  the  above  embodiment  of  the  phase  com- 
parator  circuit,  the  output  signals  0A  ,  0B  are 
delayed,  for  example,  of  a  few  nanoseconds  to 
dozens  of  nanoseconds,  by  the  first  and  second 
flip-flop  circuits  1,  2  and  the  four  NAND  gate  cir- 
cuits  NG1  ,  NG2  ,  NG3  ,  NG+  of  the  latch  circuit  3. 
As  shown  in  a  region  /3  of  Fig.  7,  when  a  phase  of 
the  second  input  signal  B  leads  that  of  the  first 
input  signal  A,  the  operation  of  the  phase  compara- 
tor  circuit  is  the  converse  of  the  above  described 
operation  when  the  phase  of  the  first  input  signal  A 
leads  that  of  the  second  input  signal  B.  Namely,  in 
the  above  described  operation,  when  the  phase  of 
the  first  input  signal  A  leads  that  of  the  second 
input  signal  B,  the  first  output  signal  0A  can  be 
read  to  the  second  output  signal  0B  and  the  first 
inverted  output  signal  Oa  can  be  read  to  the  sec- 
ond  output  signal  Ob  ,  when  the  phase  of  the 
second  input  signal  B  leads  that  of  the  first  input 
signal  A. 

Next,  as  shown  in  a  region  7  of  Fig.  7,  an 
operation  of  the  phase  comparator  circuit  when  a 
phase  of  the  first  input  signal  A  is  the  same  as  that 
of  the  second  input  signal  B,  i.e.,  when  the  first  and 
second  input  signals  A,  B  are  in-phase,  will  be 
described  below. 

First,  in  the  latch  circuit  3,  when  the  first  and 
second  output  signals  0A  ,  0B  are  at  a  low  level, 
i.e.,  when  the  first  and  second  inverted  output 
signals  Oa  ,  Ob  are  at  a  high  level,  the  reset  signal 
RS  is  maintained  at  the  high  level  as  described 
above,  and  the  reset  terminal  R1  of  the  first  flip-flop 
1  and  the  reset  terminal  R2  of  the  second  flip-flop  2 
are  supplied  with  the  high  level  reset  signal  RS. 

When  the  first  and  second  output  signals  0A  , 
0B  applied  to  the  input  terminals  of  the  first  NAND 
gate  circuit  NG1  rise  from  the  low  level  to  the  high 
level  at  the  same  time,  the  output  signal  of  the  first 

5  NAND  gate  circuit  NG1  is  changed  from  the  high 
level  to  the  low  level.  Therefore,  the  signal  applied 
to  one  terminal  of  the  second  NAND  gate  circuit 
NG2  is  changed  from  the  high  level  to  the  low 
level,  so  that  the  output  signal  of  the  second  NAND 

10  gate  circuit  NG2  is  changed  from  the  low  level  to 
the  high  level.  Further,  when  the  first  and  second 
inverted  output  signals  Oa  ,  Ob  applied  to  the  input 
terminals  of  the  third  NAND  gate  circuit  NG3  fall 
from  the  high  level  to  the  low  level  at  the  same 

15  time,  the  output  signal  of  the  third  NAND  gate 
circuit  NG3  is  changed  from  the  low  level  to  the 
high  level.  Consequently,  both  input  terminals  of 
the  fourth  NAND  gate  circuit  NG+  are  supplied  with 
high  level  signals,  respectively,  so  that  the  output 

20  signal  (the  reset  signal  RS)  is  changed  from  the 
high  level  to  the  low  level. 

As  described  above,  when  the  reset  signal  RS 
is  changed  from  the  high  level  to  the  low  level,  i.e., 
the  signal  applied  to  the  reset  terminal  R1  of  the 

25  first  flip-flop  1  and  the  reset  terminal  R2  of  the 
second  flip-flop  2  is  changed  from  the  high  level  to 
the  low  level,  the  first  and  second  flip-flop  circuits 
1,  2  are  reset,  and  furthermore,  the  first  and  sec- 
ond  output  signals  0A  ,  0B  are  changed  from  the 

30  high  level  to  the  low  level,  and  the  first  and  second 
inverted  output  signals  Oa  ,  Ob  are  changed  from 
the  low  level  to  the  high  level.  When  the  first  and 
second  output  signals  0A  ,  0B  are  at  the  low  level 
and  the  first  and  second  inverted  output  signals  Oa 

35  ,  Ob  are  at  the  high  level,  the  reset  signal  RS  is 
changed  from  the  low  level  to  the  high  level. 

In  this  embodiment,  both  the  first  output  signal 
0A  and  the  second  output  signal  0B  are  output, 
respectively,  when  the  first  input  signal  A  and  the 

40  second  input  signal  B  are  in-phase.  Note,  the  first 
input  signal  A  and  the  second  input  signal  B  have  a 
pulse  width,  for  example,  of  a  few  nanoseconds  to 
dozens  of  nanoseconds,  defined  by  the  delay 
made  in  accordance  with  the  delay  time  of  the  first 

45  and  second  flip-flop  circuits  1,  2  and  the  four 
NAND  gate  circuits  NG1  ,  NG2  ,  NG3  ,  NG+  of  the 
latch  circuit  3. 

Figure  8  is  a  graph  illustrating  an  input  signal 
of  an  LPF  in  a  PLL  circuit  using  the  phase  com- 

50  parator  circuit  as  shown  in  Fig.  6.  The  ordinate 
indicates  an  input  voltage  of  an  LPF  5,  and  the 
abscissa  indicates  a  phase  difference  between  the 
two  input  signals  A,  B.  Further,  in  Fig.  8,  a  broken 
line  indicates  an  input  signal  of  the  LPF  5  in  the 

55  PLL  circuit  using  a  phase  comparator  circuit  having 
an  ideal  characteristic. 

As  shown  at  both  sides  of  the  ideal  curve  of 
the  broken  line  shown  in  Fig.  8,  of  an  input  signal 

6 
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of  the  LPF  5  in  the  PLL  circuit  using  the  phase 
comparator  circuit  of  Fig.  6,  a  blind  sector  where 
both  first  and  second  output  signals  0A  ,  0B  are 
not  output  does  not  exist.  Therefore,  both  the  first 
output  signal  0A  and  the  second  output  signal  0B  5 
are  output  even  when  the  first  input  signal  A  and 
the  second  input  signal  B  are  in-phase,  so  that  the 
boundary  line  is  clear.  Namely,  it  is  possible  to 
perceive  when  the  first  input  signal  A  and  the 
second  input  signal  B  are  in-phase,  by  comparing  10 
the  input  voltage  of  the  LPF  5  shown  by  solid  lines 
in  Fig.  8. 

As  described  above,  in  a  PLL  circuit  using  the 
present  embodiment  phase  comparator  circuit,  the 
precision  of  an  output  signal  of  the  PLL  circuit  can  is 
be  increased  and  a  waveform  thereof  can  be  stabi- 
lized,  and  furthermore,  a  high  quality  output  signal 
can  be  produced. 

Figure  9  is  a  graph  illustrating  an  output  signal 
of  a  PLL  circuit  using  the  phase  comparator  circuit  20 
as  shown  in  Fig.  6.  The  ordinate  indicates  an 
output  voltage  of  a  VCO  6,  and  the  abscissa  in- 
dicates  a  frequency  generated  from  the  PLL  circuit. 

As  shown  in  Fig.  9,  it  is  possible  that  the  PLL 
circuit  using  the  present  embodiment  phase  com-  25 
parator  circuit  can  produce  a  high  precision,  high 
stability,  and  high  quality  output  signal. 

The  phase  comparator  circuit  according  to  the 
present  invention  is  not  limited  to  use  only  for  a 
PLL  circuit  but  can  be  used  for  various  other  cir-  30 
cuits. 

Claims 

1.  A  phase  comparator  circuit  for  comparing  a  35 
phase  of  a  first  input  signal  (A)  with  a  phase  of 
a  second  input  signal  (B),  and  outputting  a  first 
output  signal  (0A)  and  a  second  output  signal 
(0B)  in  accordance  with  a  phase  difference 
between  said  first  input  signal  (A)  and  said  40 
second  input  signal  (B),  said  phase  comparator 
circuit  comprising:- 

a  first  flip-flop  circuit  (1)  for  receiving  said 
first  input  signal  (A)  and  outputting  said  first 
output  signal  (0A);  45 

a  second  flip-flop  circuit  (2)  for  receiving 
said  second  input  signal  (B)  and  outputting 
said  second  output  signal  (0B); 

a  reset  signal  generating  circuit  (3),  con- 
nected  to  said  first  and  second  flip-flop  circuits  so 
(1,  2)  and  supplied  with  said  first  and  second 
output  signals  (0A,  0B)  of  said  first  and  second 
flip-flop  circuits  (1,  2),  for  generating  and  ap- 
plying  a  reset  signal  (RS)  to  said  first  and 
second  flip-flop  circuits  (1,  2)  in  accordance  55 
with  said  first  and  second  output  signals  (0A, 
0B),  wherein  said  reset  signal  (RS)  is  used  to 
reset  said  first  and  second  flip-flop  circuits  (1, 

2),  and  pulses  of  said  first  and  second  output 
signals  (0A,  0B)  are  both  output  when  said  first 
and  second  input  signals  (A,  B)  are  in-phase; 

characterized  in  that- 
said  first  flip-flop  circuit  (1)  outputs  an  in- 

verted  output  signal  (Oa)  of  said  first  output 
signal  (0A),  and  said  second  flip-flop  circuit  (2) 
outputs  an  inverted  output  signal  (Ob)  of  said 
second  output  signal  0B); 

and  in  that  said  reset  signal  generating 
circuit  (3)  is  a  latch  circuit  which  is  supplied 
with  said  first  and  second  inverted  output  sig- 
nals  (Oa,  Ob)  in  addition  to  said  first  and  sec- 
ond  output  signals  (0A,  0B),  and  which  is  con- 
stituted  by  a  first,  a  second,  a  third,  and  a 
fourth  NAND  gate  circuit  (NG1  ,  NG2,  NG3, 
NG4);  wherein:- 

a  first  input  of  said  first  NAND  gate  circuit 
(NG1)  is  supplied  with  said  first  output  signal 
(0A),  and  a  second  input  of  said  first  NAND 
gate  circuit  (NG1  )  is  supplied  with  said  second 
output  signal  (0B); 

a  first  input  of  said  second  NAND  gate 
circuit  (NG2)  is  supplied  with  an  output  signal 
of  said  first  NAND  gate  circuit  (NG1),  and  a 
second  input  of  said  second  NAND  gate  circuit 
(NG2)  is  supplied  with  an  output  signal  of  said 
fourth  NAND  gate  circuit  (NG+); 

a  first  input  of  said  third  NAND  gate  circuit 
(NG3)  is  supplied  with  said  first  inverted  output 
signal  (Oa),  and  a  second  input  of  said  third 
NAND  gate  circuit  (NG3)  is  supplied  with  said 
second  inverted  output  signal  (Ob); 

a  first  input  of  said  fourth  NAND  gate 
circuit  (NG4)  is  supplied  with  an  output  signal 
of  said  third  NAND  gate  circuit  (NG3),  and  a 
second  input  of  said  fourth  NAND  gate  circuit 
(NG4)  is  supplied  with  an  output  signal  of  said 
second  NAND  gate  circuit  (NG2);  and 

said  output  signal  of  said  fourth  NAND 
gate  circuit  (NG+)  is  said  reset  signal  (RS) 
applied  to  said  first  and  second  flip-flop  cir- 
cuits  (1,  2). 

2.  A  phase  comparator  circuit  as  claimed  in  claim 
1,  wherein  said  first  and  second  flip-flop  cir- 
cuits  (1,  2)  are  formed  by  D-type  flip-flop  cir- 
cuits,  respectively. 

3.  A  phase  comparator  circuit  as  claimed  in  claim 
2,  wherein  said  first  flip-flop  circuit  (1)  has  a  D- 
terminal  (D1)  supplied  with  a  power  supply 
voltage  (VDD),  a  clock  pulse  terminal  supplied 
with  said  first  input  signal  (A),  and  a  reset 
terminal  supplied  with  said  reset  signal  (RS); 
and  said  second  flip-flop  circuit  (2)  has  a  D- 
terminal  (D2)  supplied  with  a  power  supply 
voltage  (VDD),  a  clock  pulse  terminal  supplied 
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with  said  second  input  signal  (B),  and  a  reset 
terminal  supplied  with  said  reset  signal  (RS). 

4.  A  phase  comparator  circuit  as  claimed  in  claim 
1,  2,  or  3,  wherein  said  comparator  circuit  is 
used  in  a  phase-locked  loop  circuit. 

5.  A  phase  comparator  circuit  as  claimed  in  claim 
4,  wherein  said  phase-locked  loop  circuit  com- 
prises  a  charge  pump  circuit  (4),  a  low-pass 
filter  (5),  a  voltage-controlled  oscillator  (6)  and 
a  frequency  divider  circuit  (7). 

Patentanspruche 

1.  Phasenkomparatorschaltung  zum  Vergleichen 
einer  Phase  eines  ersten  Eingangssignals  (A) 
mit  einer  Phase  eines  zweiten  Eingangssignals 
(B),  und  zum  Ausgeben  eines  ersten  Aus- 
gangssignals  (0A)  und  eines  zweiten  Aus- 
gangssignals  (0B)  in  Ubereinstimmung  mit  ei- 
ner  Phasendifferenz  zwischen  dem  ersten  Ein- 
gangssignal  (A)  und  dem  zweiten  Eingangssi- 
gnal  (B),  wobei  die  Phasenkomparatorschal- 
tung  aufweist: 

eine  erste  Flipflopschaltung  (1)  fur  den 
Empfang  des  ersten  Eingangssignals  (A)  und 
die  Ausgabe  des  ersten  Ausgangssignals  (0A); 

eine  zweite  Flipflopschaltung  (2)  fur  den 
Empfang  des  zweiten  Eingangssignals  (B)  und 
die  Ausgabe  des  zweiten  Ausgangssignals 
(0B); 

eine  Rucksetzsignal-Erzeugungsschaltung 
(3),  die  mit  der  ersten  und  der  zweiten  Flipflop- 
schaltung  (1,  2)  verbunden  ist  und  mit  dem 
ersten  und  dem  zweiten  Ausgangssignal  (0A, 
0B)  der  ersten  und  der  zweiten  Flipflopschal- 
tung  (1,  2)  versorgt  wird,  urn  in  Ubereinstim- 
mung  mit  dem  ersten  und  dem  zweiten  Aus- 
gangssignal  (0A,  0B)  ein  Rucksetzsignal  (RS) 
zu  erzeugen  und  an  die  erste  und  die  zweite 
Flipflopschaltung  (1,  2)  anzulegen,  worin  das 
Rucksetzsignal  (RS)  zum  Zurucksetzen  der  er- 
sten  und  der  zweiten  Flipflopschaltung  (1,  2) 
verwendet  wird,  und  sowohl  Impulse  des  er- 
sten  als  auch  des  zweiten  Ausgangssignals 
(0A,  0B)  ausgegeben  werden,  wenn  das  erste 
und  das  zweite  Eingangssignal  (A,  B)  phasen- 
gleich  sind; 

dadurch  gekennzeichnet,  dal3:- 
die  erste  Flipflopschaltung  (1)  ein  invertier- 

tes  Ausgangssignal  (Oa)  des  ersten  Ausgangs- 
signals  (0A)  und  die  zweite  Flipflopschaltung 
(2)  ein  invertiertes  Ausgangssignal  (Ob)  des 
zweiten  Ausgangssignals  (0B)  ausgibt; 

und  dadurch,  dal3  die  Rucksetzsignal-Er- 
zeugungsschaltung  (3)  eine  Halteschaltung  ist, 
welche  mit  dem  ersten  und  dem  zweiten  inver- 

tierten  Ausgangssignal  (Oa,  Ob)  zusatzlich  zu 
dem  ersten  und  dem  zweiten  Ausgangssignal 
(0A,  0B)  versorgt  wird,  und  welche  durch  eine 
erste,  eine  zweite,  eine  dritte  und  eine  vierte 

5  NAND-Gatterschaltung  (NGi  ,  NG2,  NG3,  NG+) 
gebildet  wird;  wobei:- 

ein  erster  Eingang  der  ersten  NAND-Gat- 
terschaltung  (NGi)  mit  dem  ersten  Ausgangs- 
signal  (0A)  versorgt  wird,  und  ein  zweiter  Ein- 

io  gang  der  ersten  NAND-Gatterschaltung  (NGi) 
mit  dem  zweiten  Ausgangssignal  (0B)  versorgt 
wird; 

ein  erster  Eingang  der  zweiten  NAND-Gat- 
terschaltung  (NG2)  mit  einem  Ausgangssignal 

15  der  ersten  NAND-Gatterschaltung  (NGi)  ver- 
sorgt  wird,  und  ein  zweiter  Eingang  des  zwei- 
ten  NAND-Gatterschaltung  (NG2)  mit  einem 
Ausgangssignal  der  vierten  NAND-Gatterschal- 
tung  (NG4)  versorgt  wird; 

20  ein  erster  Eingang  der  dritten  NAND-Gat- 
terschaltung  (NG3)  mit  dem  ersten  invertierten 
Ausgangssignal  (Oa)  versorgt  wird,  und  ein 
zweiter  Eingang  der  dritten  NAND-Gatterschal- 
tung  (NG3)  mit  dem  zweiten  invertierten  Aus- 

25  gangssignal  (Ob)  versorgt  wird; 
ein  erster  Eingang  der  vierten  NAND-Gat- 

terschaltung  (NG4)  mit  einem  Ausgangssignal 
der  dritten  NAND-Gatterschaltung  (NG3)  ver- 
sorgt  wird,  und  ein  zweiter  Eingang  des  vierten 

30  NAND-Gatterschaltung  (NG+)  mit  einem  Aus- 
gangssignal  der  zweiten  NAND-Gatterschal- 
tung  (NG2)  versorgt  wird;  und 

das  Ausgangssignal  der  vierten  NAND- 
Gatterschaltung  (NG4)  das  an  die  erste  und  die 

35  zweite  Flipflopschaltung  (1  ,  2)  angelegte  Ruck- 
setzsignal  (RS)  ist. 

2.  Phasenkomparatorschaltung  nach  Anspruch  1, 
bei  der  die  erste  und  die  zweite  Flipflopschal- 

40  tung  (1,  2)  jeweils  aus  D-Flipflop-Schaltungen 
bestehen. 

3.  Phasenkomparatorschaltung  nach  Anspruch  2, 
bei  der  die  erste  Flipflopschaltung  (1)  einem  D- 

45  AnschluB  (D1  )  hat,  der  mit  einer  Energieversor- 
gungsspannung  (VDD)  versorgt  wird,  einen 
TaktimpulsanschluB,  der  mit  dem  ersten  Ein- 
gangssignal  (A)  versorgt  wird,  und  einen  Ruck- 
setzanschluB,  der  mit  dem  Rucksetzsignal  (RS) 

50  versorgt  wird;  und  die  zweite  Flipflopschaltung 
(2)  einem  D-Anschlul3  (D2)  hat,  der  mit  einer 
Energieversorgungsspannung  (VDD)  versorgt 
wird,  einen  TaktimpulsanschluB,  der  mit  dem 
zweiten  Eingangssignal  (B)  versorgt  wird,  und 

55  einen  RucksetzanschluB,  der  mit  dem  Ruck- 
setzsignal  (RS)  versorgt  wird. 

8 
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4.  Phasenkomparatorschaltung  nach  Anspruch  1, 
2  oder  3,  bei  der  die  Komparatorschaltung  in 
einer  phasenstarren  Regelkreis-Schaltung  ver- 
wendet  wird. 

5.  Phasenkomparatorschaltung  nach  Anspruch  4, 
bei  der  die  Phasenkomparatorschaltung  eine 
Ladungspumpenschaltung  (4),  ein  TiefpaBfilter 
(5),  einen  spannungsgesteuerten  Oszillator  (6) 
und  eine  Frequenzteilerschaltung  (7)  aufweist. 

Revendicatlons 

1.  Circuit  de  comparateur  de  phase  pour  compa- 
rer  une  phase  d'un  premier  signal  d'entree  (A) 
a  une  phase  d'un  second  signal  d'entree  (B)  et 
pour  emettre  en  sortie  un  premier  signal  de 
sortie  (0A)  et  un  second  signal  de  sortie  (0B) 
en  relation  avec  une  difference  de  phase  entre 
ledit  premier  signal  d'entree  (A)  et  ledit  second 
signal  d'entree  (B),  ledit  circuit  de  comparateur 
de  phase  comprenant  : 

un  premier  circuit  de  bascule  (1)  pour  re- 
cevoir  ledit  premier  signal  d'entree  (A)  et  pour 
emettre  en  sortie  ledit  premier  signal  de  sortie 
(Oa)  ; 

un  second  circuit  de  bascule  (2)  pour  re- 
cevoir  ledit  second  signal  d'entree  (B)  et  pour 
emettre  en  sortie  ledit  second  signal  de  sortie 
(0B)  ; 

un  circuit  de  generation  de  signal  de  remi- 
se  a  I'etat  initial  (3)  connecte  auxdits  premier 
et  second  circuits  de  bascule  (1,  2)  et  qui  se 
voit  appliquer  lesdits  premier  et  second  si- 
gnaux  de  sortie  (0A,  0B)  desdits  premier  et 
second  circuits  de  bascule  (1  ,  2)  pour  generer 
et  appliquer  un  signal  de  remise  a  I'etat  initial 
(RS)  auxdits  premier  et  second  circuits  de 
bascule  (1,  2)  en  relation  avec  lesdits  premier 
et  second  signaux  de  sortie  (0A,  0B),  dans 
lequel  ledit  signal  de  remise  a  I'etat  initial  (RS) 
est  utilise  pour  remettre  a  I'etat  initial  lesdits 
premier  et  second  circuits  de  bascule  (1  ,  2)  et 
des  impulsions  desdits  premier  et  second  si- 
gnaux  de  sortie  (0A,  0B)  sont  chacune  emises 
en  sortie  lorsque  lesdits  premier  et  second 
signaux  d'entree  (A,  B)  sont  en  phase, 

caracterise  en  ce  que  : 
ledit  premier  circuit  de  bascule  (1)  emet 

en  sortie  un  signal  de  sortie  inverse  (Oa)  dudit 
premier  signal  de  sortie  (0A)  et  ledit  second 
circuit  de  bascule  (2)  emet  en  sortie  un  signal 
de  sortie  inverse  (Ob)  dudit  second  signal  de 
sortie  (0B)  ; 

et  en  ce  que  ledit  circuit  de  generation  de 
signal  de  remise  a  I'etat  initial  (3)  est  un  circuit 
de  verrouillage  qui  se  voit  appliquer  lesdits 
premier  et  second  signaux  de  sortie  inverses 

(Oa),  (Ob),  en  plus  desdits  premier  et  second 
signaux  de  sortie  (0A),  (0B)  et  qui  est  constitue 
par  des  premier,  second,  troisieme  et  quatrie- 
me  circuits  de  porte  NON-ET  (NGi),  (NG2), 

5  (NG3),  (NG+), 
dans  lequel  : 
une  premiere  entree  dudit  premier  circuit 

de  porte  NON-ET  (NGi)  se  voit  appliquer  ledit 
premier  signal  de  sortie  (0A)  et  une  seconde 

io  entree  dudit  premier  circuit  de  porte  NON-ET 
(NGi)  se  voit  appliquer  ledit  second  signal  de 
sortie  (0B)  ; 

une  premiere  entree  dudit  second  circuit 
de  porte  NON-ET  (NG2)  se  voit  appliquer  un 

is  signal  de  sortie  dudit  premier  circuit  de  porte 
NON-ET  (NGi)  et  une  seconde  entree  dudit 
second  circuit  de  porte  NON-ET  (NG2)  se  voit 
appliquer  un  signal  de  sortie  dudit  quatrieme 
circuit  de  porte  NON-ET  (NG+)  ; 

20  une  premiere  entree  dudit  troisieme  circuit 
de  porte  NON-ET  (NG3)  se  voit  appliquer  ledit 
premier  signal  de  sortie  inverse  (Oa)  et  une 
seconde  entree  dudit  troisieme  circuit  de  porte 
NON-ET  (NG3)  se  voit  appliquer  ledit  second 

25  signal  de  sortie  inverse  (Ob); 
une  premiere  entree  dudit  quatrieme  cir- 

cuit  de  porte  NON-ET  (NG+)  se  voit  appliquer 
un  signal  de  sortie  dudit  troisieme  circuit  de 
porte  NON-ET  (NG3)  et  une  seconde  entree 

30  dudit  quatrieme  circuit  de  porte  NON-ET  (NG+) 
se  voit  appliquer  un  signal  de  sortie  dudit 
second  circuit  de  porte  NON-ET  (NG2)  ;  et 

ledit  signal  de  sortie  dudit  quatrieme  cir- 
cuit  de  porte  NON-ET  (NG+)  est  ledit  signal  de 

35  remise  a  I'etat  initial  (RS)  applique  auxdits 
premier  et  second  circuits  de  bascule  (1  ,  2). 

2.  Circuit  de  comparateur  de  phase  selon  la  re- 
vendication  1,  dans  lequel  lesdits  premier  et 

40  second  circuits  de  bascule  (1  ,  2)  sont  respecti- 
vement  formes  par  des  circuits  de  bascule  de 
type  D. 

3.  Circuit  de  comparateur  de  phase  selon  la  re- 
45  vendication  2,  dans  lequel  ledit  premier  circuit 

de  bascule  (1)  comporte  une  borne  D  (Di)  qui 
se  voit  appliquer  une  tension  d'alimentation 
(VDD),  une  borne  d'impulsion  d'horloge  qui  se 
voit  appliquer  ledit  premier  signal  d'entree  (A) 

50  et  une  borne  de  remise  a  I'etat  initial  qui  se 
voit  appliquer  ledit  signal  de  remise  a  I'etat 
initial  (RS)  ;  et  ledit  second  circuit  de  bascule 
(2)  comporte  une  borne  D  (D2)  qui  se  voit 
appliquer  une  tension  d'alimentation  (VDD),  une 

55  borne  d'impulsion  d'horloge  qui  se  voit  appli- 
quer  ledit  second  signal  d'entree  (B)  et  une 
borne  de  remise  a  I'etat  initial  qui  se  voit 
appliquer  ledit  signal  de  remise  a  I'etat  initial 

9 
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(RS). 

Circuit  de  comparateur  de  phase  selon  la  re- 
vendication  1,  2  ou  3,  dans  lequel  ledit  circuit 
de  comparateur  est  utilise  dans  un  circuit  de  5 
boucle  a  verrouillage  de  phase. 

Circuit  de  comparateur  de  phase  selon  la  re- 
vendication  4,  dans  lequel  ledit  circuit  de  bou- 
cle  a  verrouillage  de  phase  comprend  un  cir-  10 
cuit  de  pompage  de  charge  (4),  un  filtre  passe- 
bas  (5),  un  oscillateur  commande  en  tension 
(6)  et  un  circuit  de  diviseur  de  frequence  (7). 
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