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Description 

This  invention  relates  to  circuits  for  interfacing 
high  frequency-  signals  to  logic  levels  and  in 
particular,  but  not  exclusively,  to  interfacing  high 
frequency  signals  to  ECL  (emitter-coupled  logic) 
logic  levels  and  to  an  ECL  clock  drive  circuit. 

The  conventional  way  to  interface  a  high  fre- 
quency  sine  wave  to  ECL  logic  levels  is  to  use 
feedback  around  an  inverting  gate  1  (Fig.  1)  to 
provide  the  required  VBB  d.c.  bias  of  the  input  to 
the  inverting  gate.  The  resistor  R  terminates  an 
input  coaxial  cable  2,  whilst  the  choke  L  prevents 
high  frequency  loop  gain  and  the  resistor  Rf 
damps  any  tendency  to  oscillate  at  low  frequency. 
The  disadvantage  of  this  configuration  is  that  the 
input  impedance  is  far  from  ideal,  due  to  the 
choke  L  in  the  feedback  path,  particularly  for  use 
in  transmission  systems  operating  above  100 
Mbits/sec. 

US  —  A—  3  721  835  discloses  a  hard  limiter  auto- 
matic  symmetry  control  circuit  having  an  input 
amplifier  and  a  dual  differential  line  driver  with  a 
symmetry  sensing  circuit  including  an  oper- 
ational  amplifier  in  a  negative  feedback  path  from 
complementary  outputs  of  the  line  driver  to  the 
amplifier  input. 

According  to  the  present  invention  there  is 
provided  an  electrical  circuit  for  interfacing  high 
frequency  signals  to  the  logic  levels  of  any  logic 
family  having  a  switching  voltage  at  the  mean  of 
two  voltages  corresponding  to  the  "0"  and  "1" 
logic  levels,  respectively,  characterised  in  that  the 
circuit  comprises  a  circuit  input  for  connection  to 
a  source  of  a  high  frequency  signal;  a  logic  gate 
having  an  input  and  a  pair  of  complementary 
outputs,  said  logic  gate  input  being  capacitively 
coupled  to  said  circuit  input;  an  input  termination 
resistor  having  one  terminal  connected  to  said 
logic  gate  input;  a  capacitor  for  storing  a  d.c.  bias 
voltage  for  said  logic  gate  input,  one  terminal  of 
said  capacitor  being  connected  to  the  other  ter- 
minal  of  said  input  termination  resistor;  and  a 
pair  of  feedback  resistors  of  substantially  the 
same  resistance  value,  each  of  said  feedback 
resistors  being  connected  between  a  respective 
one  of  the  pair  of  complementary  logic  gate 
outputs  and  said  one  terminal  of  said  capacitor, 
whereby  the  d.c.  bias  voltage  stored  in  said 
capacitor  is  maintained  at  the  switching  voltage. 

According  to  a  particular  application  of  the 
present  invention  there  is  provided  a  digital  tele- 
communications  transmission  equipment,  for 
signals  having  a  bit  rate  in  excess  of  100  Mbits/ 
sec,  including  means  for  extracting  a  clock  signal 
from  the  received  signal,  and  a  digital  logic 
processing  circuit  for  processing  a  data  signal, 
said  processing  circuit  operating  at  particular 
logic  voltage  levels  and  having  a  switching  volt- 
age  at  the  mean  of  the  voltages  corresponding  to 
the  "0"  and  "1"  digital  logic  levels,  respectively, 
characterised  by  an  interface  circuit  for  interfac- 
ing  the  extracted  clock  signal  to  the  logic  levels  of 
said  processing  circuit,  said  interface  circuit 
including  a  logic  gate  having  an  input  and  a  pair 

of  complementary  outputs,  said  logic  gate  oper- 
ating  at  the  same  voltage  levels  as  said  pro- 
cessing  circuit,  and  said  logic  gate  input  being 
capacitively  coupled  to  receive  the  extracted  clock 

5  signals;  an  input  termination  resistor  having  one 
terminal  connected  to  said  logic  gate  input;  a 
capacitor  for  storing  a  d.c.  bias  voltage  for  said 
logic  gate  input,  one  terminal  of  said  capacitor 
being  connected  to  the  other  terminal  of  said 

10  input  termination  resistor;  and  a  pair  of  feedback 
resistors,  each  of  said  feedback  resistors  being 
connected  between  a  respective  one  of  the  pair  of 
complementary  logic  gate  inputs  and  said  one 
terminal  of  the  said  capacitor,  whereby  the  d.c. 

15  bias  voltage  stored  in  said  capacitor  is  maintained 
at  the  switching  voltage. 

Embodiments  of  the  present  invention  will  now 
be  described  with  reference  to  the  circuit  dia- 
grams  illustrated  in  Figs.  2  to  6  of  the  accompany- 

20  ing  drawings. 
The  circuit  illustrated  in  Fig.  2  is  based  on  an 

ECL  OR/NOR  gate  3  having  a  pair  of  comple- 
mentary  outputs.  A  capacitor  C1  serves  to  couple 
a  high  frequency  signal,  for  example  of  sine 

25  waveform,  transmitted  via  a  coaxial  cable  4  to  the 
input  of  gate  3.  A  resistor  R1  which  serves  to 
terminate  the  coaxial  cable  4  is  coupled  to  earth 
via  a  capacitor  C2.  Feedback  resistors  R2  and  R3 
are  connected  from  each  of  the  complementary 

30  outputs  of  the  gate  3  (which  outputs  may  carry 
ECL  clock  signals)  to  the  capacitor  C2.  The  feed- 
back  resistors  R2  and  R3  are  of  substantially  the 
same  resistance  value,  typically  470  ohms.  These 
feedback  resistors  R2  and  R3  comprise  a  voltage 

35  stored  in  the  capacitor  C2  at  the  mean  of  the 
voltages  corresponding  to  the  actual  "0"  and  "1" 
logic  levels  at  the  outputs  of  the  gate  3. 

When  the  input  signal  is  a  sine  wave,  or  even  a 
distorted  sine  wave,  the  circuit  substantially 

40  maintains  a  50/50  mark-to-space  ratio  of  the 
signals  at  the  gate  outputs.  This  result  follows 
because  the  circuit  ensures  that  the  VBB  d.c.  bias 
voltage  is  maintained  at  the  mean  of  the  "0"  and 
"1"  logic  voltage  levels. 

45  Another  advantage  of  the  circuit  of  Fig.  2  is  that 
its  input  impedance  is  almost  resistive  and  there- 
fore  more  ideal  than  that  of  the  conventional 
circuit  shown  in  Fig.  1. 

Whilst  the  circuit  of  Fig.  2  employs  an  ECL  OR/ 
so  NOR  gate,  an  ECL  AND/NAND  gate  may  alterna- 

tively  be  employed.  The  basic  principle  may  also 
be  applied  to  logic  families,  other  than  ECL, 
provided  that  the  other  logic  family  has  a  switch- 
ing  voltage  at  the  mean  of  the  "0"  and  "1" 

55  voltages. 
The  circuit  illustrated  in  Fig.  3  is  equivalent  to 

that  of  Fig.  2  and  incorporates  a  sine  wave 
oscillator  5  instead  of  the  coaxial  cable  4.  Such  a 
circuit  may  be  used  whenever  a  sine  wave  is 

60  required  to  be  used  in  an  ECL  system  as  a  clock 
and  interfaces  the  sine  wave  into  the  system  at 
the  correct  "0"  and  "1"  levels.  The  circuit  has 
gain,  from  the  gate  6,  so  that  the  input  sine  wave 
can  vary  in  amplitude  and  still  be  interfaced 

65  correctly.  The  actual  tolerable  variation  is  a  func- 
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ion  of  the  operating  frequency  and  the  speed  of 
he  gate  used. 
The  interface  circuit  of  the  present  invention 

vas  originally  intended  for  application  in  a  140 
/Ibit/s  optical  transmission  system  in  order  to 
nterface  an  extracted  clock  to  ECL  logic,  and  was 
leveloped  in  order  to  overcome  problems  caused 
>y  the  high  bit  rate.  Previous  optical  transmission 
ystems  employed  lower  bit  rates.  The  interface 
iircuit  of  the  present  invention  can  be  used  at 
svery  indicated  CL  point  of  the  schematic  block 
iiagram  of  the  single  mode  140  Mbit/s  equipment 
ihown  in  Fig.  4.  The  input  port  1  1  is  fed  with  140 
rtbit/s  CMI  (coded  mark  inversion)  digital  signals, 
["he  incoming  clock  is  extracted  and  the  CMI 
signals  converted  to  simple  binary  in  converter 
12.  A  scrambler  13  is  used  to  ensure  satisfactory 
ransmission  of  all  kinds  of  digital  signal  pattern. 
\fter  scrambling  the  signal  is  converted  to  a 
edundant  binary  line  code,  such  as  7B8B,  in 
jenerator  14,  which  includes  mark  parity  control, 
rhis  makes  it  possible  to  detect  transmission 
jrrors  at  a  receiver  by  detecting  digital  sum 
/iolations.  The  7B8B  line  code  generator  14  raises 
:he  transmission  rate  to  160  Mbaud.  The  line 
:oded  signal  drives  a  laser  modulator  15  to 
Drovide  a  sequence  of  optical  pulses  for  trans- 
nission  via  an  optical  cable  indicated  at  16. 

At  a  terminal  incoming  optical  signals  on  an 
aptical  cable  17  are  detected  by  a  PIN-FET  detec- 
tor  18  and  regenerated  in  a  terminal  repeater  19. 
<\fter  regeneration  the  signal  is  translated  back  to 
the  original  140  Mbit/s  binary  format  at  translator 
20.  The  signal  is  examined  for  line  errors  by  error 
monitor  21  which  is  employed  to  activate  terminal 
alarms  22.  The  binary  signal  is  then  applied  to  a 
litter  reducer  23  before  descrambling  by  descram- 
bler  24  and  finally  converted  to  a  CMI  signal  in 
binary  to  CMI  converter  25  for  application  to  an 
output  port  26  and  subsequent  transmission  as  a 
140  Mbit/s  CMI  digital  signal. 

Fig.  5  shows  a  typical  block  diagram  of  the  laser 
modulator  15  indicating  one  of  the  clock  inter- 
faces  27.  The  laser  modulator  serves  to  drive  a 
laser  28  to  provide  the  160  Mbaud  optical  signal 
for  transmission  via  optical  cable  16.  All  lasers 
exhibit  a  light  output  versus  current  characteristic 
which  has  a  threshold  current  above  which  laser 
action  takes  place.  Laser  action  is  delayed  when 
modulation  begins  significantly  below  this 
threshold.  Therefore  at  the  140  Mbit/s  rate  the 
laser  28  is  pre-biased  close  to  the  threshold  by 
supply  modulation  network  29.  When  a  small 
modulation  current  is  added,  such  as  by  a  laser 
modulation  current  control  30  coupled  to  laser 
current  switch  1,  in  order  to  impel  the  optical 
output  to  the  preset  maximum  the  output 
increases  dramatically.  The  threshold  current  var- 
ies  with  ambient  temperature,  differs  from  laser 
to  laser,  and  increases  as  the  laser  ages.  A  light 
emitting  diode  (yellow)  32  is  used  to  indicate 
when  the  threshold  current  has  reached,  for 
example,  150%  of  its  initial  value,  when  its  service 
life  is  over,  by  way  of  a  mean  power  feedback 
control  block  33,  coupled  to  a  power  supply 

protection  DIOCK  xjh,  ana  a  laser  mas  tunem 
monitor  and  alarm  block  34.  Temperature  com- 
pensation  of  the  threshold  current  is  obtained  by 
means  of  a  thermistor  35  whose  output  is  applied 

5  to  a  block  36  inhibiting  laser  bias  in  case  of  excess 
temperature,  and  a  Peltier  cooler  37  with  asso- 
ciated  cooler  control  38,  cooler  current  limiter  30 
and  a  high  temperature  alarm  40. 

A  laser  emits  equal  amounts  of  light  from  both 
o  its  front  and  rear  facets,  but  only  the  front  facet 

output  is  used  for  transmission.  A  photodetector 
41  mounted  near  the  rear  facet  maintains  a 
constant  output  by  means  of  a  feedback  loop, 
including  a  maximum  power  limiter  42  and  the 

'5  mean  power  feedback  control  block  33,  that  gov- 
.  ems  the  maximum  and  minimum  power  levels 

emitted  from  the  front  facet.  The  laser  power  is 
monitored  by  a  monitor  and  alarm  block  43  which 
serves  to  illuminate  a  light  emitting  diode  (red)  44 

>o  in  the  event  of  a  maximum  power  state.  The  block 
43  is  coupled  to  an  OR  circuit  45  together  with 
high  temperature  alarm  40,  the  occurrence  of 
either  such  alarm  being  indicated  on  a  laser  fault 
indicator  (not  shown)  coupled  to  the  OR  circuit  45. 

?5  Thus  the  type  of  any  laser  fault  can  be  clearly 
identified  by  means  of  the  indicator  and  which  if 
any  LED  is  illuminated.  NRZ  (non-return  to  zero) 
data  to  be  transmitted  is  input  to  a  data  interface 
block  46  and  applied  to  laser  current  switch  31  via 

jo  a  gate  47  to  which  the  output  of  clock  interface 
and  pulse  width  adjustment  block  27  is  applied, 
the  clock  being  a  159.159  MHz  signal,  via  a  link  48 
for  RZ  or  NRZ.  The  circuit  of  Fig.  5  also  includes  a 
mark  density  detector  49  whose  output  may  be 

35  used  to  inhibit  the  data  interface  block  46  and 
indicate  signal  failure  at  output  53,  an  analogue 
error  detector  50  together  with  a  pulse  stretcher 
51  which  serves  to  indicate  errors  via  an  indicator 
(not  shown)  coupled  to  output  52,  together  with 

40  various  inputs  and  outputs  for  test  purposes,  etc. 
The  circuit  diagram  of  Fig.  6  comprises 

regenerator,  timing  and  error  detection  functions 
and  employs  the  circuit  of  the  present  invention 
within  dashed  box  55  to  interface  an  extracted 

45  clock  signal  to  an  ECL  gate  56  to  provide  balanced 
clock  signals  at  ECL  voltage  levels  for  use  else- 
where  in  the  circuit.  The  equivalent  components 
C1,  C2,  R1,  R2  and  R3  to  those  of  Fig.  3  are 
indicated  by  the  same  references  in  Fig.  6.  The 

so  circuit  of  Fig.  6  includes  various  functions,  that 
within  chain-dashed  box  57  is  an  input  buffer; 
that  within  chain-dashed  box  58  is  an  amplitude 
decision  circuit:  that  within  chain-dashed  box  59 
is  a  flip-flop  input  d.c.  control;  that  within  chain- 

55  dashed  box  60  is  for  pulse  width  control;  that 
within  chain-dashed  box  61  is  a  parity  error 
toggle;  that  within  chain-dashed  box  62  is  a 
returning  flip-flop  which  includes  the  circuit  of  the 
present  invention  within  the  box  55  portion 

60  thereof;  that  within  box  63  comprises  a  timing 
rectifier;  and  that  within  box  64  comprises  a  clock 
limiter  and  buffer.  The  input  buffer,  amplitude 
decision,  flip-flop  d.c.  control,  pulse  width  control 
and  retiming  flip-flop  (boxes  57,  58,  59  60  and  62) 

65  together  comprise  the  regenerator.  The  timing 
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rectifier  and  clock  limiter  and  buffer  (boxes  63 
and  64)  may  be  referred  to  as  the  timing  extrac- 
tion. 

The  circuit  of  Fig.  6  is  shown  as  comprised  of 
discrete  elements  but  employs  three  transistor 
arrays  T1,  T2  and  T3  and  two  integrated  circuits 
IC1  and  IC2,  portions  of  which  latter  are  used  in 
different  functions.  For  correct  operation  of  these 
transistor  arrays  and  integrated  circuits  the 
stated  pin  interconnections  are  necessary.  Tran- 
sistor  array  T1  comprises  five  transistors  T1a, 
T1b,  T1c,  T1d  and  Tie.  Transitor  array  T2 
similarly  comprises  five  transistors  T2a,  T2b,  T2c, 
T2d  and  T2e,  whereas  array  T3  merely  comprises 
transistors  T3a  and  T3b.  Integrated  circuit  IC1 
comprises  portions  IC1a  and  IC1b,  whereas  inte- 
grated  circuit  IC2  comprises  portions  IC2a  and 
IC2b.  For  correct  operation  of  monolithic  tran- 
sistor  arrays  T1  and  T2  the  pin  5  of  each  thereof, 
which  is  a  connection  to  the  substrate  of  the 
monolithic  array,  must  be  kept  at  a  potential 
more  negative  than  any  other  in  the  array. 

Claims 

1.  An  electrical  circuit  for  interfacing  high  fre- 
quency  signals  to  the  logic  levels  of  any  logic 
family  having  a  switching  voltage  at  the  mean  of 
the  voltages  corresponding  to  the  "0"  and  "1" 
logic  levels,  respectively,  comprising  a  circuit 
input  for  connection  to  a  source  (4;  5)  of  a  high 
frequency  signal;  a  logic  gate  (3;  6)  having  an 
input  and  a  pair  of  complementary  outputs,  said 
logic  gate  input  being  capacitively  (C1)  coupled 
to  said  circuit  input;  an  input  termination  resistor 
(R1)  having  one  terminal  connected  to  said  logic 
gate  input;  a  capacitor  (C2)  for  storing  a  d.c.  bias 
voltage  for  said  logic  gate  input,  one  terminal  of 
said  capacitor  (C2)  being  connected  to  the  other 
terminal  of  said  input  termination  resistor  (R1); 
and  a  pair  of  feedback  resistors  (R2,  R3)  of 
substantially  the  same  resistance  value,  each  of 
said  feedback  resistors  (R2,  R3)  being  connected 
between  a  respective  one  of  the  pair  of  comple- 
mentary  logic  gate  outputs  and  said  one  terminal 
of  said  capacitor  (C2),  whereby  the  d.c.  bias 
voltage  stored  in  said  capacitor  (C2)  is  main- 
tained  at  the  switching  voltage. 

2.  An  electrical  circuit  as  claimed  in  claim  1, 
wherein  said  logic  gate  (3;  6)  is  of  the  emitter- 
coupled  logic  (ECL)  family. 

3.  An  electrical  circuit  as  claimed  in  claim  2, 
wherein  the  logic  gate  comprises  an  ECL  OR/ 
NOR  gate. 

4.  A  digital  telecommunications  transmission 
equipment,  for  signals  having  a  bit  rate  in  excess 
of  100  Mbits/sec,  including  means  (63,  64)  for 
extracting  a  clock  signal  from  a  received  signal, 
and  a  digital  logic  processing  circuit  (57  —  62)  for 
processing  a  data  signal,  said  processing  circuit 
operating  at  particular  logic  voltage  levels  and 
having  a  switching  voltage  at  the  mean  of  the 
voltages  corresponding  to  the  "0"  and  "1"  digital 
logic  levels,  respectively,  comprising  an  interface 
circuit  (55)  according  to  Claim  1  for  interfacing 

the  extracted  clock  signal  to  the  logic  levels  of 
said  processing  circuit. 

Patentanspriiche 
5 

1.  Elektrische  Schnittstellenschaltung  zur 
Anpassung  von  Hochfrequenzsignalen  an  die 
logischen  Pegel  irgendeiner  Logikfamilie,  die 
eine  Schaltspannung  am  Mittelwert  der  den  logi- 

10  schen  '0'  bzw.  '1'-Pegeln  entsprechenden  Span- 
nungen  hat,  mit  einem  Schaltungseingang  zur 
Verbindung  mit  einer  Hochfrequenz-Signalquelle 
(4;  5),  mit  einem  logischen  Verkniipfungsglied 
(3;  6)  das  einen  Eingang  und  zwei  koplementare 

15  Ausgange  aufweist  und  dessen  Eingang  kapazitiv 
(C1)  mit  dem  Schaltungseingang  gekoppelt  ist, 
mit  einem  Eingangs-Abschlufiwiderstand  R1, 
dessen  einer  Anschlufi  mit  dem  Eingang  des 
logischen  Verkniipfungsgliedes  verbunden  ist, 

20  mit  einem  Kondensator  (C2)  zur  Speicherung 
einer  Gleichspannungs-Vorspannung  fur  den 
Eingang  des  logischen  Verkniipfungsgliedes, 
wobei  ein  AnschluS  des  Kondensators  (C2)  mit 
dem  anderen  AnschluS  des  Eingangs-AbschluS- 

25  widerstandes  (R1)  verbunden  ist,  und  mit  zwei 
im  wesentlichen  den  gleichen  Widerstandswert 
aufweisenden  Riickfuhrungswiderstanden  (R2, 
R3),  die  jeweils  zwischen  einem  jeweiligen  der 
beiden  komplementaren  Ausgange  des  logi- 

30  schen  Verkniipfungsgliedes  und  dem  einen 
AnschluS  des  Kondensators  (C2)  eingeschaltet 
sind,  sodaS  die  in  dem  Kondensator  (C2)  gespei- 
cherte  Gleichspannungs-Vorspannung  auf  der 
Schaltspannung  gehalten  wird. 

35  2.  Elektrische  Schnittstellenschaltung  nach 
Anspruch  1,  bei  der  das  logische  Verkniipfungs- 
glied  (3;  6)  der  emittergekoppelten  Logik-(ECL- 
)Familie  angehort. 

3.  Elektrische  Schnittstellenschaltung  nach 
40  Anspruch  2,  bei  der  das  logische  Verkniipfungs- 

glied  ein  ECL-ODER/NOR-Verknupfungsglied  ist. 
4.  Digitales  Femmelde-Nachrichtenubertra- 

gungsgerat  fur  Signale  mit  einer  Bit-Rate  ober- 
halb  von  100  Mbits/sec,  mit  Einrichtungen  (63, 

45  64)  zur  Ableitung  eines  Taktsignals  aus  einem 
empfangenen  Signal,  und  mit  einer  digitalen 
Logik-Prozessorschaltung  (57  —  62)  zur  Verarbei- 
tung  eines  Datensignals,  wobei  die  Prozessor- 
schaltung  mit  bestimmten  Logikspannungspe- 

50  geln  arbeitet  und  eine  Schaltspannung  am  Mit- 
telwert  der  Spannungen  aufweist,  die  digitalen 
'0'-  bzw.  T-Logikpegeln  entsprechen,  mit  einer 
Schnittstellenschaltung  (55)  nach  Anspruch  1  zur 
Anpassung  des  abgeleiteten  Taktsignals  an  die 

55  Logikpegel  der  Prozessorschaltung. 

Revendications 

1.  Circuit  electrique  destine  a  former  I'interface 
so  entre  des  signaux  a  haute  frequence  et  des 

niveaux  logiques  d'une  famille  logique  quelcon- 
que  ayant  une  tension  de  commutation  a  la 
moyenne  des  tensions  correspondant  aux 
niveaux  logiques  "0"  et  "1"  respectivement, 

65  comprenant  une  entree  de  circuit  destinee  a  etre 
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;onnectee  a  une  source  (4;  5)  d'un  signal  a  haute 
requence,  une  porte  logique  (3;  6)  ayant  une 
jntree  et  une  paire  de  sorties  complementaires, 
'entree  de  la  porte  logique  etant  couplee  capaciti- 
/ement  (C1)  a  I'entree  du  circuit,  une  resistance  5 
;R1)  de  terminaison  d'entree  ayant  une  premiere 
Dome  connectee  a  I'entree  de  la  porte  logique,  un 
;ondensateur  (C2)  destine  a  accumuler  une  ten- 
sion  de  polarisation  continue  pour  I'entree  de  la 
aorte  logique,  une  premiere  borne  du  condensa-  10 
:eur  (C2)  etant  connectee  a  I'autre  borne  de  la 
■esistance  de  terminaison  d'entree  (R1),  et  deux 
resistances  de  retroaction  (R2,  R3)  ayant  pratique- 
ment  la  meme  valeur,  chacune  des  resistances  de 
retroaction  (R2,  R3)  etant  connectee  entre  une  is 
sortie  respective  de  la  paire  de  sorties  comple- 
mentaires  de  la  porte  logique  et  la  premiere  borne 
du  condensateur  (C2),  si  bien  que  la  tension 
:ontinue  de  polarisation  accumulee  dans  le 
rjondensateur  (C2)  est  maintenue  a  la  tension  de  20 
commutation. 

2.  Circuit  electnque  selon  la  revendication  1, 
dans  lequel  a  porte  logique  (3;  6)  est  de  la  famille 
ogique  a  couplage  d'emetteur  (ECL). 

3.  ;Circuit  electrique  selon  la  revendication  2, 
dans  lequel  la  porte  logique  est  une  porte  OU/NI 
ECL. 

4.  Equipement  numerique  de  transmission  de 
telecommunication,  destine  a  des  signaux  ayant 
jne  frequence  de  bits  depassant  100  Mbit/s, 
:omprenant  un  dispositif  (63,  64)  destine  a 
sxtraire  un  signal  d'horloge  d'un  signal  regu,  et 
jn  circuit  de  traitement  logique  numerique 
[57  —  62)  destine  a  traiter  un  signal  de  donnees,  le 
Dircuit  de  traitement  travaillant  a  des  niveaux  de 
tension  logique  particuliers  et  ayant  une  tension 
de  commutation  a  la  moyenne  des  tensions  cor- 
respondent  aux  niveaux  logiques  numeriques  "0" 
st  "1",  comprenant  un  circuit  d'interface  (55) 
selon  la  revendication  1  destine  a  former  I'inter- 
Face  entre  le  signal  extrait  d'horloge  et  les  niveaux 
logiques  du  circuit  de  traitement. 
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