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Description 

BACKGROUND  OF  THE  INVENTION 

The  present  invention  relates  to  a  pseudo  ran- 
dom  pattern  generating  device  which  generates,  at 
high  speed,  a  pseudo  random  pattern  by  repetitive 
and  uninterrupted  generation  of  a  basic  random 
pattern  of  (2"-1)  bits  in  length. 

In  the  field  of  digital  communications  there  is  a 
demand  for  a  pseudo  random  pattern  generating 
device  which  operates  at  a  speed  as  high  as  3  to 
10  GHz.  From  the  technical  viewpoint,  however,  it 
is  extremely  difficult  to  achieve  such  a  high-speed 
operation  with  conventional  pseudo  random  pattern 
generating  devices  of  the  type  employing  a  register 
system. 

Fig.  1  shows  an  example  of  the  arrangement  of 
a  conventional  pseudo  random  pattern  generating 
device  using  a  memory  system  which  can  be  im- 
plemented  through  utilization  of  relatively  simple 
high  speed  technology  alone. 

The  prior  art  example  is  shown  to  generate  a 
pseudo  random  pattern  continuously  repeating  a 
basic  random  pattern  which  is  2+-1  =  15  bits  long, 
for  instance,  "100110101111000".  This  example 
will  be  described  in  connection  with  the  case  where 
the  patterns  to  be  generated  are  stored  in  a  pattern 
memory  1  1  in  which  one  word  is  composed  of  four 
bits. 

The  15-bit  long  basic  random  pattern 
"100110101111000"  is  split  into  4-bit  patterns,  be- 
ginning  with  the  leftmost  four  bits,  and  these  split 
patterns  are  stored  in  the  pattern  memory  11.  At 
address  0  is  stored  a  4-bit  split  pattern  "1001",  at 
address  1  a  4-bit  split  pattern  "1010",  at  address  2 
a  4-bit  split  pattern  "1111",  and  at  address  3  a  4- 
bit  split  pattern  "0001  "  which  is  a  combination  of 
the  rightmost  three  bits  "000"  of  the  15-bit  basic 
random  pattern  and  the  leftmost  bit  "1  "  of  the 
same  basic  random  pattern  "100110101111000"  of 
second  occurrence.  At  addresses  4  to  6  are  stored 
subsequent  split  patterns  "0011",  "0101"  and 
"1110",  respectively,  and  at  address  7  is  stored  a 
split  pattern  "0010"  which  is  composed  of  the 
rightmost  two  bits  "00"  of  the  basic  random  pattern 
of  second  occurrence  and  the  leftmost  two  bits 
"10"  of  the  basic  random  pattern  of  third  occur- 
rence.  At  addresses  8  to  13  are  stored  4-bit  split 
patterns  into  which  the  15-bit  basic  random  pattern 
is  split  in  a  similar  manner.  At  address  14  is  stored 
a  4-bit  split  pattern  "1000"  composed  of  the  right- 
most  four  bits  of  the  basic  random  pattern  of  fourth 
occurrence. 

Upon  application  of  a  clock  C  to  an  address 
counter  12,  its  count  value  which  is  incremented  by 
one  upon  each  counting  of  the  clock  C  is  provided 
to  an  address  decoder  14  of  the  pattern  memory 

11,  and  a  split  pattern  stored  at  the  decoded  ad- 
dress  of  the  pattern  memory  1  1  is  read  out  there- 
from  and  provided,  as  4-bit  parallel  data,  to  a 
parallel-serial  converter  15.  The  parallel-serial  con- 

5  verter  15  converts  the  4-bit  split  pattern  into  serial 
data  and  outputs  it  as  a  pseudo  random  pattern  on 
a  bitwise  basis. 

As  the  count  value  of  the  address  counter  12  is 
incremented  from  0  to  3  by  the  clock  C,  the  split 

io  patterns  "1001",  "1010",  "1111"  and  "0001"  are 
read  out  of  the  pattern  memory  1  1  in  that  order.  By 
concatenating  these  four  split  patterns  and  output- 
ting  them  in  serial  form,  the  basic  random  pattern 
"100110101111000"  of  first  occurrence  and  the 

75  leftmost  bit  "1  "  of  the  basic  random  pattern  of  the 
next  occurrence  are  output.  Following  this,  the  split 
patterns  "0011",  "0101",  ...  stored  at  addresses  4 
to  14  are  read  out  in  a  sequential  order,  thus 
creating  a  pseudo  random  pattern  which  provides 

20  the  basic  random  pattern  "100110101111000"  in  a 
repeating  cyclic  order. 

On  the  other  hand,  a  numerical  value  "14"  is 
set,  as  a  stop  code  indicating  the  last  address  of 
the  pattern  memory  11,  in  a  register  16.  The  set 

25  value  "14"  and  the  count  value  of  the  address 
counter  12  are  provided  to  a  coincidence  detector 
17.  When  coincidence  is  detected  between  the 
count  value  of  the  address  counter  12  and  the  set 
value  "14",  the  coincidence  detector  17  yields  a 

30  coincidence  detection  signal,  by  which  an  AND 
gate  18  is  enabled.  The  clock  C,  which  occurs  after 
the  detection  of  coincidence,  is  provided  via  the 
AND  gate  18  and  an  OR  gate  19  to  the  address 
counter  12,  clearing  it  to  zero.  Consequently,  the 

35  readout  of  the  split  pattern  "1000"  from  address  14 
is  followed  by  the  split  pattern  readout  operation 
which  starts  again  at  address  0. 

By  reading  out  the  four  15-bit  long  basic  ran- 
dom  patterns  from  addresses  0  to  14  in  a  repeating 

40  cyclic  order  as  described  above,  it  is  possible  to 
produce  a  pseudo  random  pattern  which  repeats 
the  same  random  pattern  at  intervals  of  15  bits. 

With  the  above-described  prior  art  example, 
however,  no  continued  repetition  of  the  basic  ran- 

45  dom  pattern  can  be  obtained  unless  an  integral 
number  of  the  basic  random  patterns  are  stored  in 
the  pattern  memory  11  so  that  the  last  bit  in  the 
last  one  of  that  number  of  basic  random  patterns 
locates  at  the  rightmost  bit  position  of  the  4-bit 

50  word  read  out  from  the  last  address.  For  example, 
as  shown  in  Fig.  1,  the  last  bits  (indicated  by  black 
triangles)  of  the  basic  random  patterns  stored  in 
addresses  3,  7  and  1  1  do  not  occupy  the  rightmost 
bit  positions  of  the  split  patterns  stored  at  these 

55  addresses,  and  the  last  bit  of  a  basic  random 
pattern  assume  the  rightmost  bit  position  of  a  split 
pattern  for  the  first  time  at  address  14  from  which 
the  rightmost  four  bits  of  the  fourth  basic  random 
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pattern  are  read  out. 
For  example,  in  the  case  of  successively  gen- 

erating  a  (223-1)  bits  long  basic  random  pattern  by 
reading  it  out,  for  instance,  every  4-bit  split  pattern, 
it  is  necessary  that  at  least  four  pseudo  random 
patterns,  which  is  an  integral  multiple  of  4,  be 
stored  in  a  memory,  and  the  required  memory 
capacity  therefor  is  (223-1)  x  4  =  8388607  x  4  bits, 
which  is  the  least  common  multiple  of  (223-1)  and 
4;  in  this  case,  four  standard  8-megabit  memories 
are  needed. 

Such  a  large-capacity  memory  is  usually 
formed  by  a  MOS  memory,  and  hence  needs  so 
long  a  read  cycle  time  that  the  high-speed  genera- 
tion  of  the  pseudo  random  pattern  calls  for  increas- 
ing  of  the  number  of  bits  of  each  split  pattern,  that 
is,  the  number  of  bits  of  one  word  which  is  stored 
at  each  address.  For  example,  where  the  number 
of  bits  of  each  split  pattern  is  256  bits,  a  memory 
of  a  capacity  of  8  megabits  x  256  bits  =  2  gigabits 
is  needed;  in  practice,  however,  it  is  difficult  to 
implement  such  a  large  capacity. 

The  document  EP-A-0  201  634  discloses  a 
digital  word  generator  for  automatically  producing 
periodic  continuous  signals  consisting  of  n  bit 
words  of  all  word  weights  and  their  permutations. 
This  prior  art  uses  a  read-only  memory  storing 
from  the  2"  word  weights  and  their  permutations  of 
an  n  bit  word  only  n  bit  words  of  a  much  smaller 
number  z.  Each  word  is  read  out  for  a  preset 
number  of  times  into  a  shift  register  serving  as  a 
parallel-serial  converter,  thereby  to  produce  a  suc- 
cession  of  words  including  each  of  the  stored 
words  said  preset  number  of  times. 

SUMMARY  OF  THE  INVENTION 

It  is  therefore  an  object  of  the  present  invention 
to  provide  a  pseudo  random  pattern  generating 
device  which  permits  the  generation  of  a  random 
pattern  in  a  repeating  cyclic  order  through  use  of  a 
relatively  small-capacity  memory. 

This  object  is  achieved  with  a  pseudo  random 
pattern  generating  device  according  to  claim  1  . 

Preferred  embodiments  of  the  invention  are 
subject-matter  of  the  dependent  claims. 

BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  is  a  diagram  showing  an  example  of  a 
conventional  pseudo  random  pattern  generating 
device; 
Fig.  2  is  a  circuit  diagram  of  the  pseudo  random 
pattern  generating  device  according  to  the 
present  invention; 
Fig.  3  is  a  waveform  diagram,  for  explaining  the 
operation  of  the  device  shown  in  Fig.  2; 

Fig.  4  is  a  table  showing  how  subpatterns  stored 
in  a  pattern  memory  are  sequentially  rotated  left; 
and 
Fig.  5  is  a  circuit  diagram  illustrating  another 

5  embodiment  of  the  present  invention. 

DESCRIPTION  OF  THE  PREFERRED  EMBODI- 
MENTS 

io  Fig.  2  is  a  circuit  diagram  illustrating  an  em- 
bodiment  of  the  pseudo  random  pattern  generating 
device  of  the  present  invention.  According  to  the 
present  invention,  a  basic  random  pattern  which 
recurs  on  a  cycle  of  2"-1  bits  is  split  every  2m  bits 

is  into  2n_m  split  patterns,  and  each  split  pattern  is 
combined  with  a  continuation  pattern  composed  of 
2m  bits  subsequent  thereto  in  the  recurring  basic 
random  pattern,  obtaining  2n_m  subpatterns  each  of 
2m+1  bits  in  length.  The  2n_m  subpatterns  are 

20  prestored  in  a  pattern  memory.  To  facilitate  a  bet- 
ter  understanding  of  the  present  invention,  this 
embodiment  will  be  described  with  regard  to  the 
case  where  n  =  4  and  m  =  2  so  that  a  pseudo 
random  pattern  is  generated  in  which  a  2+-1,  that 

25  is,  15  bits  long  basic  random  pattern 
"100110101111000"  is  repeated  in  a  cyclic  order, 
as  in  the  prior  art  example  shown  in  Fig.  1. 

The  pseudo  random  generating  device  of  the 
present  invention  comprises  a  pattern  generator  21 

30  and  its  controller  22.  A  pattern  memory  23  pro- 
vided  in  the  pattern  generator  21  is  a  4-word  ran- 
dom  access  memory  (RAM)  in  which  one  word  is 
composed  of  2m+1  =  8  bits. 

The  pattern  generator  21  comprises  the  (8  bits 
35  x  4  words)  pattern  memory  23  for  storing  subpat- 

terns,  a  9-stage  shift  register  24  which  is  supplied 
with  an  8-bit  output  from  the  pattern  memory  23,  a 
latch  25  which  is  made  up  of  four  registers  Ri  to 
R+  and  supplied  with  a  portion  of  a  parallel  output 

40  from  the  shift  register  24,  a  parallel-serial  converter 
26  which  is  supplied  with  the  output  from  the  latch 
25,  and  two  selectors  27  and  28,  each  composed 
of  eight  ganged  switches,  for  interconnecting  the 
input  and  output  terminals  of  the  pattern  memory 

45  23  and  the  shift  register  24. 
Outputs  DO  to  D7  of  first  to  eighth  bits  of  the 

pattern  memory  23  are  connected  to  eight  switches 
Si  to  Ss  of  the  readout  selector  27  at  one  input 
contacts  C1  ,  the  outputs  of  D4  to  D7  of  the  fifth  to 

50  eighth  bits  of  the  pattern  memory  23  are  connected 
to  the  other  input  contacts  C2  of  the  left-hand 
switches  Si  to  S+  of  the  selector  27,  and  the 
outputs  DO  to  D3  of  the  first  to  fourth  bits  of  the 
pattern  memory  23  are  connected  to  the  other 

55  input  contacts  C2  of  the  right-hand  switches  S5  to 
Ss  of  the  selector  27.  The  readout  switches  Si  to 
Ss  are  arranged  so  that  they  supply,  via  their 
output  ends  C3,  second  to  ninth  shift  stages  b  to  i 
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of  the  shift  register  24  with  signals  applied  to  the 
input  contacts  Ci  or  C2,  under  control  of  a  select 
signal  which  is  provided  to  a  control  terminal  29. 

The  outputs  of  the  first  to  fourth  shift  stages  a 
to  d  of  the  shift  register  24  are  provided  to  the  first 
to  fourth  registers  R1  to  of  the  latch  25,  the 
outputs  of  which  are  applied  to  the  parallel-serial 
converter  26.  The  parallel-serial  converter  26  con- 
verts  the  applied  data  into  serial  data  and  outputs  it 
as  a  pseudo  random  pattern  on  a  bitwise  basis. 

Further,  the  outputs  of  the  second  to  ninth  shift 
stages  b  to  i  of  the  shift  register  24  are  applied  to 
first  to  eighth  switches  Si  to  Ss  of  the  write  selec- 
tor  28  at  one  input  contacts  C1  thereof.  At  the 
same  time,  the  outputs  of  the  sixth  to  ninth  shift 
stages  f  to  i  of  the  shift  register  24  are  applied  to 
the  other  input  contacts  C2  of  the  first  to  fourth 
switches  Si  to  S+  of  the  write  selector  28  and  the 
outputs  of  the  second  to  fifth  shift  stages  b  to  e  are 
applied  to  the  other  input  contacts  C2  of  the  fifth  to 
eighth  switches  S5  to  Ss  of  the  selector  28,  respec- 
tively.  These  switches  Si  to  Ss  are  arranged  so 
that  the  signals  applied  to  the  input  contacts  C1  or 
C2  are  provided  as  data  DO  to  D8  for  write  into  the 
first  to  eighth  bits  of  the  pattern  memory  23,  under 
control  of  a  select  signal  which  is  applied  to  a 
control  terminal  29. 

Moreover,  the  output  of  the  second  shift  stage 
b  of  the  shift  register  24  is  provided  to  a  serial  data 
input  terminal  Sin  of  the  ninth  shift  stage  i. 

A  start  signal  A  and  a  clock  B  are  applied  to 
the  controller  22,  wherein  various  control  signals 
are  created  for  controlling  the  pattern  generator  21  . 

The  clock  B  is  provided  to  a  trigger  terminal  T 
of  a  J-K  flip-flop  33,  AND  gates  34  and  35  and  an 
OR  gate  36.  The  flip-flop  33  is  supplied  at  its  J  and 
K  terminals  with  high-  and  low-level  signals,  re- 
spectively,  and  provides  a  high-level  signal  at  its  Q 
output  terminal  in  response  to  the  fall  of  the  signal 
applied  to  the  trigger  terminal  T.  The  output  signal 
C  of  the  flip-flop  33  is  applied  as  a  gate  control 
signal  to  the  AND  gates  34,  35,  37  and  38  at  one 
input  terminals  thereof.  When  the  control  signal  is  a 
high-level  signal  and  hence  is  an  enable  signal, 
these  AND  gates  34,  35,  37  and  38  are  enabled, 
from  which  control  signals  applied  to  the  other 
input  terminals  are  output  from  their  output  termi- 
nals.  Accordingly,  when  the  AND  gate  34  is  en- 
abled,  the  clock  B  supplied  to  the  other  input 
terminal  thereof  is  provided  therethrough  to  a  coun- 
ter  41  via  an  OR  gate  39. 

The  counter  41  is  a  2"  counter.  The  maximum 
count  value  of  an  address  counter  42  is  selected 
equal  to  the  number  of  subpatterns  into  which  the 
basic  random  pattern  is  split  every  2m  bits. 

In  this  embodiment,  the  low-order  two  digits  of 
the  2"  counter  41,  which  is  a  2+  counter  in  this 
case,  are  shared  with  the  address  counter  42,  and 

count  outputs  A1  and  A2  of  the  low-order  two  digits 
are  provided  as  address  signals  to  an  address 
decoder  44  in  the  pattern  memory  23.  The  output 
of  the  most  significant  digit  A4  is  applied  to  a  pulse 

5  generator  45,  whose  output  is  provided  to  another 
pulse  generator  46  and  via  the  OR  gate  39  to  the 
counter  41  .  The  output  pulse  of  the  pulse  generator 
46  and  the  clock  B  are  both  applied  via  the  OR 
gate  36  to  a  delay  circuit  47,  wherein  they  are 

10  delayed  by  n  ,  and  the  delayed  output  is  provided 
as  a  readout  pulse  F  to  the  shift  register  24  via  the 
AND  gate  37.  This  delayed  output  is  provided  to 
another  delay  circuit  48,  wherein  it  is  further  de- 
layed  by  T2,  and  this  delayed  output  is  applied  as  a 

15  left  shift  pulse  G  to  the  shift  register  24  via  the 
AND  gate  38.  At  the  same  time,  the  left  shift  pulse 
G  is  supplied  as  a  write  pulse  H  to  the  pattern 
memory  23  via  a  delay  circuit  49. 

The  output  A4  of  the  2+  counter  41  is  applied 
20  as  a  trigger  signal  I  to  a  flip-flop  43.  The  flip-flop  43 

is  being  supplied  at  its  J  and  K  terminals  with  high- 
level  signals  and  inverts  the  level  of  an  output 
signal  at  its  Q  output  terminal  upon  each  applica- 
tion  of  the  trigger  signal.  The  output  of  the  flip-flop 

25  43  is  provided  to  the  control  terminals  of  the  selec- 
tors  27  and  28  as  the  afore-mentioned  select  signal 
J  for  selecting  their  contacts  C1  or  C2. 

In  this  embodiment  the  15-bit  basic  random 
pattern  is  split  at  intervals  of  22  =  4  bits  into  2+_2 

30  =4  patterns,  each  of  which  is  combined  with  the 
subsequent  four  bits  into  a  subpattern  composed  of 
a  total  of  22+1  =  8  bits.  The  four  subpatterns  are 
stored  in  the  pattern  memory  23  at  addresses  0  to 
3  in  right  order,  as  indicated  by  "0s"  and  "1s"  in 

35  Fig.  2.  At  address  0  there  is  stored  an  8-bit  subpat- 
tern  "10011010"  composed  of  the  first  eight  bits  of 
the  basic  random  pattern  "100110101111000",  at 
address  1  an  8-bit  subpattern  "10101111"  com- 
posed  of  the  5th  to  12th  bits  of  the  basic  random 

40  pattern,  at  address  2  an  8-bit  subpattern 
"11110001"  composed  of  the  9th  to  15th  bits  of 
the  basic  random  pattern  and  the  first  bit  of  the 
next  basic  random  pattern,  and  at  address  3  an  8- 
bit  subpattern  "00010011"  composed  of  the  13th  to 

45  15th  bits  of  the  first  basic  random  pattern  and  the 
first  to  5th  bits  of  the  next  basic  random  pattern. 

Fig.  3A  to  3L  show  a  series  of  waveforms 
occurring  at  respective  parts  of  the  controller  22, 
for  explaining  the  operation  of  reading  out  the 

50  subpatterns  stored  in  the  pattern  memory  23  and 
generating  a  pseudo  random  pattern  which  repeats 
the  same  pattern  periodically  at  intervals  of  15  bits. 
The  waveform  A  indicates  the  start  signal  A  and 
the  waveform  B  the  clock  B.  Fig.  4  is  a  transition 

55  diagram  showing  how  the  stored  contents  of  the 
subpatterns  in  the  pattern  memory  23  change  in 
the  course  of  control  for  the  generation  of  the 
pseudo  random  pattern.  Fields  ©,  (D  ©,  ©' ,  
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©  ',  ...  in  this  transition  diagram  are  shown  cor- 
responding  to  the  addresses  E  which  the  counter 
42  yields  in  succession  while  counting  sample 
clocks  Di  ,  D2  Dig,  D'i  ,  D'2,  ...  in  the  waveform 
D  shown  in  Fig.  3.  The  fields  ©,  ©,  ...  in  Fig.  4 
each  show  the  currently  stored  contents  of  subpat- 
terns  in  the  pattern  memory  23  and  a  4-bit  pattern 
readout  in  the  immediately  preceding  field  and 
currently  output  from  the  latch  25.  The  field  @ 
shows  the  initial  state  of  the  pattern  memory  23, 
that  is,  the  stored  contents  of  subpatterns  in  the 
pattern  memory  23  prior  to  the  start  of  operation; 
namely,  the  subpatterns  "10011010",  "10101111", 
"11110001"  and  "0010011"  are  stored  at  address- 
es  0,  1,  2  and  3,  respectively.  The  vertical  broken 
lines  shown  before  the  respective  subpatterns  in- 
dicate  the  positions  of  splitting  the  basic  random 
pattern  into  4-bit  lengths.  The  pattern  splitting  posi- 
tions  are  cyclically  shifted  left  as  control  proceeds. 
For  example,  in  the  field  ©  showing  the  stored 
contents  after  one-clock  control  it  is  shown  that  the 
subpattern  at  address  0  is  cyclically  shifted  left  one 
bit  position,  with  the  splitting  position  shifted  be- 
tween  the  seventh  and  eighth  bits.  Accordingly,  the 
subpatterns  at  the  subsequent  addresses  are  also 
sequentially  rotated  left  as  shown  in  each  field.  The 
white  triangles  shown  at  addresses  2  and  3  in  the 
field  ©  indicate  the  ends  of  the  15-bit  basic 
random  pattern.  The  black  triangle  shown  in  each 
field  indicates  the  address  being  currently  speci- 
fied.  The  4  bit  pattern  shown  at  the  high-order 
position  in  each  field  indicate  a  4-bit  pattern  being 
currently  latched  in  the  latch  25. 

When  the  start  signal  A  rises  to  the  high  level 
as  shown  in  Fig.  3,  the  flip-flops  33  and  43  and  the 
counter  41  are  released  from  the  reset  state  and 
put  into  the  ready  state.  The  count  values  of  the 
address  counter  42  and  the  quaternary  counter 
following  it  (i.e.  the  high-order  two  digits  of  the  2+ 
counter)  are  both  zero.  The  signal  C  at  the  Q 
output  terminal  of  the  flip-flop  33  goes  high  in 
synchronism  with  the  clock  Bi  subsequent  to  the 
rise  of  the  start  signal  A,  and  the  high-level  signal 
C  is  applied  to  the  AND  gates  34,  35,  37  and  38, 
enabling  them. 

In  this  embodiment,  the  counter  41  is  a  hex- 
adecimal  counter  and  the  count  output  of  its  low- 
order  two  digits  is  utilized  as  the  quaternary  ad- 
dress  counter  42.  The  clock  Bi  cannot  pass 
through  the  AND  gate  34  because  it  has  not  been 
enabled  yet  at  that  instant,  and  the  subsequent 
clocks  B2,  B3,  ...  pass  through  the  AND  gate  34 
and  are  provided  as  sample  clocks  Di  ,  D2,  ...  to 
the  quaternary  address  counter  42.  The  sample 
clock  D  is  counted  by  the  address  counter  42, 
whose  quaternary  count  value  is  output  as  the 
address  signal  E  (Fig.  3).  The  count  output  E  is 
applied  to  the  address  decoder  44  of  the  pattern 

memory  23,  by  the  decoded  output  of  which 
readout  addresses  of  the  pattern  memory  23  are 
specified  cyclically  in  the  order  of  0,  1  ,  2  and  3,  as 
shown  in  row  E  of  Fig.  3. 

5  The  shift  register  24  is  formed  by  nine  shift 
stages  a  to  i  and  the  output  DO  to  D7  of  eight  bits 
from  the  pattern  memory  23  are  provided  via  the 
selector  27  to  the  eight  shift  stages  b  to  i.  The 
clock  Bi  supplied  to  the  flip-flop  33  is  delayed  n  

io  by  the  delay  circuit  47,  and  consequently  it  is 
allowed  to  pass  through  the  AND  gate  37  already 
enabled  at  that  time  and  is  then  applied  as  a  read 
pulse  Fi  to  the  shift  register  24.  The  shift  register 
24  responds  to  the  read  pulse  Fi  to  read  into  the 

is  second  to  ninth  shift  stages  b  to  i  the  8-bit  subpat- 
tern  stored  in  the  pattern  memory  23  at  address  0. 
The  first  shift  stage  a  is  not  supplied  with  data  and 
hence  is  undefined  "X";  for  example,  when  having 
read  therein  the  subpattern  stored  at  address  0,  the 

20  shift  register  24  shows  a  pattern  "X1  001  1010". 
The  clock  Bi  delayed  by  the  delay  circuit  47  is 

further  delayed  t2  by  the  delay  circuit  48  and  is 
then  provided  as  a  left  shift  pulse  G  (Gi  in  row  G 
of  Fig.  3)  to  the  shift  register  24  via  the  AND  gate 

25  38.  By  the  left  shift  pulse  Gi  the  data  "10011010" 
in  the  second  to  ninth  shift  stages  b  to  i  is  shifted 
one  stage  to  the  first  to  eighth  shift  stages  a  to  h, 
respectively,  and  the  data  in  the  second  shift  stage 
b,  "1  "  in  this  case,  is  supplied  to  the  ninth  shift 

30  stage  i  via  the  serial  input  terminal  Sin.  Accord- 
ingly,  the  data  in  the  shift  register  24  changes  to 
"100110101". 

The  outputs  of  the  second  to  ninth  shift  stages 
b  to  i  of  the  shift  register  24  are  applied  via  the 

35  eight  ganged  write  switches  28  to  the  pattern  mem- 
ory  23,  wherein  they  are  written  again  at  the  ad- 
dress  from  which  they  were  read  out,  that  is,  at  the 
address  0  in  this  instance.  That  is,  the  left  shift 
pulse  Gi  output  from  the  AND  gate  38  is  delayed 

40  T3  by  a  delay  circuit  49,  from  which  it  is  applied  as 
a  write  pulse  Hi  to  the  pattern  memory  23,  and  the 
8-bit  output  "00110101"  from  the  second  to  ninth 
shift  stages  b  to  i  of  the  shift  register  24  is  written 
at  address  0.  This  means  that  the  data  "10011010" 

45  stored  at  address  0  before  the  write  has  been 
rotated  left  one  bit  position  in  its  entirety  (see  the 
field  ©  in  Fig.  4). 

Further,  the  four  outputs  of  the  first  to  fourth 
shift  stages  a  to  d  of  the  shift  register  24  are 

50  latched  by  the  sample  clock  Di  (Fig.  3)  in  the  4-bit 
latch  25  composed  of  four  registers  Ri  to  R+.  In 
this  instance,  data  "1001"  is  latched  in  the  latch 
25,  from  which  it  is  supplied  to  the  parallel-serial 
converter  26. 

55  As  described  above,  upon  the  generation  of  the 
first  clock  Bi  (Fig.  3)  the  left-hand  4-bit  pattern 
"1001"  of  the  8-bit  subpattern  "10011010"  stored 
at  address  0  is  provided  to  the  parallel-serial  con- 

5 
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verter  26  and  at  the  same  time  the  8-bit  subpattern 
is  rotated  left  one  bit  position  and  re-stored  at 
address  0  (see  the  field  ©  in  Fig.  4). 

On  the  other  hand,  the  address  counter  42 
counts  the  sample  clock  Di  (Fig.  3)  and  its  count 
value  goes  to  a  "1  "  (row  E).  The  subpattern 
"10101111"  at  address  1  is  also  read  out  similarly 
by  a  readout  pulse  F2  and  is  rotated  left  by  a  shift 
pulse  G2,  thereafter  being  re-written  into  address  1 
by  a  write  pulse  H2.  The  left-hand  4-bit  pattern 
"1010"  of  the  subpattern  is  latched  in  the  latch  25 
by  a  sample  clock  D2  (see  the  field  ©  in  Fig.  4). 
As  the  address  counter  42  is  incremented,  the  left- 
hand  4-bit  patterns  "1111"  and  "0001"  of  the  8-bit 
subpatterns  stored  at  addresses  2  and  3  are  also 
latched  in  the  latch  25,  from  which  they  are  sup- 
plied  to  the  parallel-serial  converter  26.  The  sub- 
patterns  stored  at  addresses  2  and  3  are  also 
rotated  left  one  bit  position  and  re-written  into  the 
addresses,  respectively.  As  a  result  of  this,  the  four 
subpatterns  in  the  pattern  memory  23  each  have 
been  rotated  left  one  bit  position  (see  the  field  @ 
in  Fig.  4). 

The  parallel-serial  converter  26  converts  each 
of  the  sequentially  supplied  four  parallel  4-bit  pat- 
terns  "1001",  "1010",  "1111"  and  "0001"  into 
serial  form,  providing  them  as  a  serial  data  string 
"1001101011110001".  In  other  words,  the  outputs 
of  the  left-hand  first  to  fourth  bits  are  selected  from 
the  outputs  read  out  of  addresses  0  to  3  on  a  cycle 
of  four  bits  and  are  output  in  serial  form,  by  which 
is  generated  the  16-bit  pattern  starting  at  the  left- 
most  end  of  the  subpattern  "100110101"  stored  at 
address  0,  that  is,  the  pattern  composed  of  the 
basic  random  pattern  "100110101111000"  and  the 
"1  "  bit  subsequent  thereto. 

One  cycle  ends  with  a  fourth  clock  by 
which  the  subpattern  stored  at  address  3  is  read 
out,  and  the  count  value  of  the  address  counter 
returns  to  zero  (row  F  in  Fig.  3).  In  this  state  there 
are  stored  at  the  respective  addresses  of  the  pat- 
tern  memory  23  8-bit  subpatterns  "00110101", 
"01011111",  "11100011"  and  "00100110"  rotated 
left  one  bit  position  and  hence  starting  at  2nd,  6th, 
10th  and  14th  bits  of  the  basic  random  pattern, 
respectively  (see  the  field  4  in  Fig.  4). 

In  a  similar  manner,  when  the  next  four  clocks 
B  are  produced  one  after  another,  the  subpatterns 
are  read  out  of  the  pattern  memory  23  and  each 
rotated  left  one  bit  position  and  the  left-hand  four 
bits  of  each  pattern  are  latched  in  the  latch  25, 
thereby  generating  a  16-bit  pattern  which  starts  at 
the  leftmost  end  of  the  subpattern  "00110101" 
stored  at  address  0,  that  is,  a  pattern 
"0011010111100010"  which  starts  at  the  second 
bit  of  the  basic  random  pattern.  Thus  a  total  of  two 
basic  random  patterns  and  a  pattern  "10"  have 
been  generated  in  the  previous  and  current  4-clock 

cycles. 
Also  in  this  instance,  the  subpatterns  stored  in 

the  pattern  memory  23  are  further  rotated  left  one 
bit  position  (see  the  fields  ©,  ©,  ©  and  ®  in 

5  Fig.  4),  with  the  result  that  there  is  stored  at  ad- 
dress  0  a  subpattern  "01101010".  Accordingly,  in 
the  next  4-clock  cycle  a  16-bit  pattern 
"01  10101111  0001  00"  which  starts  at  the  third  bit  of 
the  basic  random  pattern  "100110101111000"  is 

io  created.  In  the  12-clock  cycle  so  far,  a  total  of 
three  basic  random  patterns  and  a  pattern  "100" 
have  been  produced.  The  transition  diagram  of  the 
pattern  memory  23  in  this  case  is  shown  in  the 
field  ©  in  Fig.  4.  In  the  next  4-clock  cycle  a  16-bit 

15  pattern  "1101011110001001"  is  produced  which 
starts  at  the  fourth  bit  of  the  basic  random  pattern. 
Thus,  four  basic  random  patterns  and  a  pattern 
"1001"  have  been  created  in  this  4-clock  cycle 
plus  the  previous  three  4-clock  cycles.  The  data 

20  stored  in  the  pattern  memory  23  at  this  time  is  as 
shown  in  the  field  ©  in  Fig.  4. 

The  status  of  the  data  stored  in  the  pattern 
memory  23  is  the  same  as  the  status  in  which  the 
left-  and  right-hand  4-bit  strings  of  the  data  shown 

25  in  the  field  ©  ,  which  is  the  initial  state,  are 
exchanged  with  each  other.  In  the  field  ©  et  seq., 
even  if  each  8-bit  subpattern  is  rotated  left  one  bit 
position  while  reading  out  the  left-hand  four  bits 
one  after  another  in  the  same  manner  as  in  the 

30  fields  ©to  ©,  the  basic  pseudo  random  pattern 
cannot  be  correctly  generated  at  and  after  a  certain 
stage.  The  reason  for  this  is  that  the  fourth  and  fifth 
bits  of  each  subpattern  in  the  field  ©  become 
discontinuous  in  the  recurring  basic  random  pattern 

35  owing  to  such  an  exchange  of  the  left-  and  right- 
hand  data  as  mentioned  above.  This  discontinuity 
is  indicated  by  the  afore-mentioned  vertical  broken 
line  in  each  field  in  Fig.  4.  However,  since  the 
status  of  data  in  the  field  ©  is  merely  the  result  of 

40  an  exchange  of  the  left-  and  right-hand  4-bit  strings 
in  the  field  ©  as  referred  to  above,  the  same 
results  as  those  in  the  fields  © t o   ©  could  be 
obtained  by  reading  out  the  right-hand  four  bits  of 
each  8-bit  subpattern  and  latching  them  in  the  latch 

45  25  in  the  field  ©  et  seq.  Accordingly,  in  the  field 
©  et  seq.  the  pseudo  random  pattern  can  be 
created  correctly  in  a  cyclic  order  until  the  data  of 
the  left-  and  right-hand  4-bit  strings  is  completely 
exchanged  again  by  the  sequential  rotation  shift 

50  (i.e.  until  the  status  of  data  in  the  field  ©  is 
obtained).  In  this  instance,  however,  since  the  right- 
hand  4-bit  pattern  "1001"  of  the  subpattern  at 
address  0  in  the  field  ©  is  the  same  as  the  pattern 
"1001"  held  in  the  latch  25  at  that  time,  the  right- 

55  hand  four  bits  of  the  subpattern  read  out  of  the 
address  0  in  the  field  ©  are  not  provided  to  the 
latch  25,  but  instead  the  subpattern  is  circularly 
shifted  one  bit  position  and  the  above-noted  four 
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bits  are  immediately  re-written  into  address  0  of 
the  pattern  memory  23,  and  then  the  right-hand 
four  bits  of  the  subpattern  at  the  next  address  are 
read  out. 

To  implement  the  above-described  operation, 
the  device  of  the  present  invention  has  such  an 
arrangement  as  follows: 

In  the  present  invention,  the  clock  B  is  applied 
to  the  2"  counter,  that  is,  the  2+  counter  41,  and 
when  16  clocks  B  have  been  counted,  the  select 
signal  J  which  is  the  Q  output  of  the  flip-flop  43  is 
inverted  by  the  rise  of  the  most  significant  digit  A4 
of  the  2+  counter  41  .  By  this  inversion  the  selectors 
27  and  28  are  switched  to  the  input  terminals  C2. 

As  a  result  of  this,  the  outputs  D4  to  D7  of  the 
fifth  to  eighth  bits  of  the  pattern  memory  23  are 
provided  to  the  second  to  fifth  shift  stages  b  to  e  of 
the  shift  register  24  via  the  first  to  fourth  switches 
Si  to  of  the  selector  27,  and  the  outputs  DO  to 
D3  of  the  first  to  fourth  bits  are  provided  to  the 
sixth  to  ninth  shift  stages  f  to  i  via  the  fifth  to  eighth 
switches  S5  to  Ss  of  the  selector  27.  Furthermore, 
the  outputs  of  the  sixth  to  ninth  shift  stages  f  to  i 
are  provided  to  the  input  terminals  of  the  first  to 
fourth  bits  of  the  pattern  memory  23  via  the  first  to 
fourth  switches  Si  to  S+  of  the  selector  28,  and  the 
outputs  of  the  second  to  fifth  shift  stages  b  to  e  are 
provided  to  the  input  terminals  of  the  fifth  to  eighth 
bits  of  the  pattern  memory  23  via  the  fifth  to  eighth 
switches  S5  to  Ss  of  the  selector  28.  In  a  similar 
manner,  when  the  2"  counter  41  counts  2"  clocks  B 
and  the  output  of  its  most  significant  digit  A4  falls, 
the  select  signal  J  is  inverted  and  the  outputs  DO  to 
D3  and  D4  to  D7  of  the  pattern  memory  23  are 
provided  to  the  shift  stages  b  to  e  and  f  to  i  of  the 
shift  register  24,  respectively.  That  is  to  say,  by  the 
inversion  of  the  select  signal  J  upon  each  counting 
of  2"  (where  n  =  4)  input  pulses  by  the  2"  counter 
41,  the  selectors  27  and  28  are  switched  between 
the  input  contacts  C1  and  C2  alternately  with  each 
other;  accordingly  those  left-  and  right-hand  four 
bits  of  the  subpattern  read  out  of  the  pattern  mem- 
ory  23  which  are  to  be  provided  to  the  latch  25  are 
selected  alternately  with  each  other. 

Moreover,  according  to  the  present  invention, 
the  output  I  of  the  2"  counter  41  is  applied  to  the 
pulse  generator  45.  The  pulse  generator  45  re- 
sponds  to  the  fall  of  the  output  I  of  the  2"  counter 
41  (row  I  in  Fig.  3)  to  yield  an  adjust  pulse  K  of  a 
pulse  width  t+  (row  K).  The  adjust  pulse  K  is 
applied  via  the  OR  gate  39  to  the  address  counter 
42,  incrementing  its  count  value  by  one  (row  E). 
The  adjust  pulse  K  is  supplied  to  the  pulse  gener- 
ator  46  as  well  and  its  output  is  applied  as  an 
adjust  clock  L  via  the  OR  gate  36,  yielding  a  write 
pulse  F'2  (row  F)  and  a  left-shift  pulse  G'2  (row  G) 
of  the  shift  register  24  and  a  re-write  pulse  H'2  (row 
H)  of  the  pattern  memory  23.  In  consequence,  the 

respective  control  operations  are  performed  cor- 
responding  to  one  clock,  separately  of  the  clock  B. 

That  is,  when  the  address  value  of  the  address 
counter  42  has  gone  to  "0"  (row  E)  by  the  counting 

5  of  a  16th  sample  clock  Dig  (row  D),  the  pattern 
stored  at  address  0  is  read  out  by  the  readout 
pulse  F'1  and  shifted  by  the  left-shift  pulse  G'1  ,  and 
the  shifted  data  is  re-written  into  address  0  by  the 
write  pulse  H'1  . 

10  On  the  other  hand,  the  pulse  width  t+  of  the 
adjust  pulse  K  from  the  pulse  generator  45  is 
selected  larger  than  the  sum  of  the  delays  n  ,  t2 
and  t3;  and  so  that  even  after  completion  of  the 
write  by  the  write  pulse  H'1  the  address  counter  42 

15  is  incremented,  by  the  trailing  edge  of  the  adjust 
pulse  K  of  the  pulse  width  to  "1"  before  the 
data  of  the  second  to  fifth  shift  stages  b  to  e  of  the 
shift  register  24  is  latched  in  the  latch  25.  Further, 
the  pulse  generator  46  is  triggered  by  the  trailing 

20  edge  of  the  adjust  pulse  K  to  yield  the  adjust  clock 
L.  The  adjust  clock  L  is  provided,  as  the  readout 
pulse  F'2  for  reading  out  the  subpattern  stored  at 
address  1,  the  left-shift  pulse  G'2  for  shifting  the 
read-out  pattern  to  left,  and  the  write  pulse  H'2,  to 

25  the  shift  register  24  and  the  pattern  memory  23  via 
the  delay  circuits  47,  48  and  49.  In  consequence, 
the  subpattern  stored  at  address  1  is  rotated  left 
one  bit  position  and  at  the  same  time  its  right-hand 
4-bit  pattern  "1010"  is  latched  by  a  sample  clock 

30  D'2  in  the  latch  25,  from  which  it  is  supplied  to  the 
parallel-serial  converter  26.  Thus  the  readout,  shift 
and  re-write  of  the  subpattern  stored  at  address  0 
are  performed  by  a  sequence  of  control  pulses  F'1  , 
G'1  and  H'1  following  the  sample  clock  Dig  shown 

35  in  row  D  of  Fig.  3.  In  this  instance,  since  a  sample 
clock  D'1  indicated  by  the  broken  line  does  not 
exist,  the  pattern  "1001"  stored  at  address  0  is  not 
latched  in  the  latch  25  but  instead  the  same  pattern 
"1001"  read  out  of  address  3  in  the  previous  cycle 

40  (the  field  ©  in  Fig.  4)  is  held  in  the  latch  25.  The 
pattern  held  in  the  latch  25  is  shown  as  (1001)  in 
the  field  ©  '  in  Fig.  4.  This  prevents  the  same 
pattern  "1001"  from  being  output  from  the  latch  25 
continuously  for  two  clock  cycles.  Next,  the  right- 

45  hand  four  bits  "1010"  of  the  subpattern  are  read 
out  of  address  2  and  latched  in  the  latch  25, 
thereafter  being  provided  to  the  parallel-serial  con- 
verter  26.  Following  this,  a  sequence  of  basic  ran- 
dom  patterns  are  cyclically  generated  until  the  field 

50  ©'  is  reached.  In  the  field  ©'  the  adjust  pulse  K  is 
produced  again  and  the  process  returns  to  the  field 

©  ,  after  which  the  same  operation  as  described 
above  is  repeated. 

The  above  embodiment  has  been  described 
55  with  respect  to  the  case  where  the  9-stage  shift 

register  24  is  employed,  the  data  stored  in  the 
pattern  memory  23  is  read  out  therefrom  and 
placed  into  the  second  to  ninth  shift  stages  b  to  i  of 
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the  shift  register  24,  shifted  left  one  stage  and  at 
the  same  time  rotated  left  so  that  the  output  of  the 
second  shift  stage  b  is  provided  to  the  ninth  shift 
stage  i  and  then  the  parallel  outputs  of  the  first  to 
fourth  shift  stages  a  to  d  are  latched  in  the  latch 
25.  It  is  also  possible,  however,  to  employ  an 
arrangement  which  uses  an  8-stage  shift  register 
and  in  which  the  data  of  the  pattern  memory  23  is 
read  out  into  the  first  to  eighth  shift  stages  of  the 
shift  register,  the  parallel  outputs  of  the  first  to 
fourth  shift  stages  are  immediately  latched  and 
then  the  data  is  rotated  left  and  re-written  into  the 
pattern  memory  23. 

Moreover,  by  using  an  ordinary  8-bit  register  in 
place  of  the  8-stage  shift  register  24  and  selecting 
the  method  of  connecting  the  data  line  from  the 
register  to  the  pattern  memory  23,  it  is  also  possi- 
ble  to  construct  the  device  so  that  the  read-out 
data  is  re-written  into  the  memory  as  if  it  were  re- 
written  after  being  rotated  left. 

Fig.  5  illustrates  another  embodiment  of  the 
present  invention,  in  which  n  =  4,  m  =  2  and  the 
basic  random  pattern  is  "100110101111000"  as  in 
the  embodiment  shown  in  Fig.  2. 

This  embodiment  employs,  as  the  pattern 
memory  23,  a  2n_m-word  memory  in  which  one 
word  is  (2m+1-1)  bits  long.  In  particular,  a  (7  bits  x  4 
words)  pattern  memory  is  used  in  this  embodiment. 

The  data  outputs  DO  to  D6  of  seven  bits  of  the 
pattern  memory  23  are  applied  to  a  multiplexer  51  , 
from  which  a  4-bit  data  output  corresponding  to 
select  signals  Ji  to  which  are  selectively  applied 
to  select  signal  input  terminal  32  is  provided  to  the 
4-bit  latch  circuit  25.  The  4-bit  pattern  latched  in 
the  latch  circuit  25  is  provided  to  the  parallel-serial 
converter  26,  by  which  it  is  converted  into  serial 
data. 

The  select  signal  Ji  is  applied  to  a  control 
terminal  of  each  of  gates  1A,  1B,  1C  and  1D,  by 
which  the  outputs  DO,  D1  ,  D2  and  D3  of  the  first, 
second,  third  and  fourth  bits  of  the  pattern  memory 
23  are  applied  to  data  input  terminals  of  the  above- 
mentioned  gates.  The  select  signal  J2  is  provided 
to  a  control  terminal  of  each  of  gates  2A,  2B,  2C 
and  2D,  by  which  the  outputs  D1  ,  D2,  D3  and  D4  of 
the  second,  third,  fourth  and  fifth  bits  of  the  pattern 
memory  23  are  supplied  to  data  input  terminals  of 
these  gates.  The  select  signal  J3  is  provided  to  a 
control  terminal  of  each  of  gates  3A,  3B,  3C  and 
3D,  by  which  the  outputs  D2,  D3,  D4  and  D5  of  the 
third,  fourth,  fifth  and  sixth  bits  of  the  pattern  mem- 
ory  23  are  applied  to  data  input  terminals  of  these 
gates.  The  select  signal  is  provided  to  a  control 
terminal  of  each  of  gates  4A,  4B,  4C  and  4D,  by 
which  the  outputs  D3,  D4,  D5  and  D6  of  the  fourth, 
fifth,  sixth  and  seventh  bits  of  the  pattern  memory 
23  are  applied  to  data  input  terminals  of  these 
gates. 

In  other  words,  when  the  select  signal  Ji  is 
applied  to  the  multiplexer  51,  the  data  outputs  DO 
to  D3  of  the  first  to  fourth  bits  of  the  pattern 
memory  23  are  provided  to  the  latch  25;  when  the 

5  select  signal  J2  is  applied  to  the  multiplexer  51  ,  the 
data  outputs  D1  to  D4  of  the  second  to  fifth  bits  of 
the  pattern  memory  23  are  provided  to  the  latch 
25;  when  the  select  signal  J3  is  applied  to  the 
multiplexer  51,  the  data  outputs  D2  to  D5  of  the 

10  third  to  sixth  bits  of  the  pattern  memory  23  are 
provided  to  the  latch  25;  and  when  the  select  signal 
J4  is  applied  to  the  multiplexer  51  ,  the  data  outputs 
D3  to  D6  of  the  fourth  to  seventh  bits  of  the  pattern 
memory  23  are  provided  to  the  latch  25. 

15  The  controller  22  is  supplied  with  the  start 
signal  A  and  the  clock  B,  and  control  of  respective 
parts  is  effected  in  synchronism  with  the  clock  B. 
The  start  signal  A  is  applied  to  reset  terminals  R  of 
the  flip-flop  33,  a  2n_m  counter  42i  and  2m  counter 

20  422,  initializing  them. 
The  maximum  count  value  of  the  2n_m  counter 

is  equal  to  the  number  2n_m  of  patterns  into  which 
the  basic  random  pattern  is  split  at  intervals  of  2m 
bits,  and  the  maximum  count  value  of  the  2m 

25  counter  422  is  equal  to  the  bit  length  2m  of  each 
split  pattern. 

The  output  of  the  flip-flop  33  is  provided  to  one 
input  terminal  of  the  AND  gate  34,  which  is  sup- 
plied  at  the  other  input  terminal  with  the  clock  B.  In 

30  synchronism  with  the  fall  of  the  clock  B  the  Q 
output  of  the  flip-flop  33  becomes  a  high-level 
signal.  When  the  AND  gate  34  is  enabled  by  this 
high-level  signal,  the  clock  B  is  applied  thereth- 
rough  to  the  latch  25  and  the  2n_m  counter  42i  . 

35  The  latch  25  loads  thereinto  the  output  of  the 
pattern  memory  23  through  the  multiplexer  51  in 
synchronism  with  the  rise  of  the  clock  B.  The  2n_m 
counter  42i  increments  its  count  value  in  synchro- 
nism  with  the  fall  of  the  clock  B  applied  to  its  clock 

40  terminal  T  and  the  count  output  is  provided  as  an 
address  signal  to  the  address  decoder  44  of  the 
pattern  memory  23.  By  the  decoded  output  of  the 
address  decoder  44  the  address  of  the  pattern 
memory  23  to  be  read  out  is  specified.  Accord- 

45  ingly,  a  4-bit  pattern  is  latched  by  the  leading  edge 
of  the  clock  B  into  the  latch  25  from  the  pattern 
memory  23  and  the  address  is  incremented  by  the 
trailing  edge  of  the  clock  B  in  preparation  for  the 
next  latching  operation. 

50  A  high-order  digit  output  A2  of  the  2n_m  coun- 
ter  42i  is  provided  as  a  count  pulse  to  the  2m 
counter  422,  the  count  value  of  which  is  incre- 
mented  by  the  fall  of  the  pulse.  The  count  outputs 
A3  and  A4  of  the  2m  counter422  are  supplied  to  a 

55  selector  31,  which  supplies  the  select  terminal  32 
of  the  multiplexer  51  with  that  one  of  the  select 
signals  Ji  to  which  corresponds  to  the  applied 
count  value. 

8 
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The  high-order  digit  output  A4  of  the  2m  coun- 
ter  422  is  supplied  to  the  pulse  generator  45,  from 
which  the  adjust  pulse  K  is  provided  to  an  initializa- 
tion  terminal  L  of  the  2n_m  counter  42i  .  When  the 
adjust  pulse  K  is  applied,  the  count  value  of  the 
2""m  counter  42i  is  set  to  a  "1  ". 

In  this  embodiment,  as  shown  in  the  pattern 
memory  23  in  Fig.  5,  the  basic  random  pattern 
"100110101111000"  is  split  at  intervals  of  four  bits 
into  2n_m  patterns  and  each  split  pattern  is  com- 
bined  with  a  continuation  pattern  composed  of 
three  bits  subsequent  thereto  in  the  recurrence  of 
the  basic  random  pattern,  forming  a  7-bit  subpat- 
tern.  The  7-bit  subpatterns  are  stored  in  the  pattern 
memory  23  whose  word  is  7-bits  long. 

When  the  start  signal  A  goes  low,  the  Q  output 
of  the  flip-flop  33  goes  high  in  synchronism  with 
the  clock  B  which  is  applied  first  thereafter,  and  the 
AND  gate  34  is  enabled,  through  which  the  clock  B 
is  supplied  to  the  2n_m  counter  42i  and  the  latch 
25.  The  count  value  of  the  address  counter  42i  is 
incremented  in  synchronism  with  the  fall  of  the 
clock  B  and  the  incremented  count  value  is  applied 
as  an  address  signal  to  the  decoder  44  of  the 
pattern  memory  23.  By  this  count  value  the  ad- 
dresses  of  the  pattern  memory  23  are  specified 
cyclically  in  the  order  0,  1,  2,  3,  0,  1,  2,  3,  ... 

At  the  start  of  operation  the  count  value  of  the 
2m  counter  422  is  "0",  on  the  basis  of  which  the 
selector  31  applies  the  select  signal  Ji  to  the 
select  terminal  32  of  the  multiplexer  51.  By  the 
select  signal  Ji  the  data  outputs  DO  to  D3  of  the 
first  to  fourth  bits  of  the  subpattern  stored  in  the 
pattern  memory  23  at  address  0  are  selected  and 
supplied  to  the  latch  25,  wherein  they  can  be 
latched  in  synchronism  with  the  clock  B.  As  the 
readout  address  of  the  pattern  memory  23  ad- 
vances  step  by  step,  the  latch  25  latches  therein 
the  4-bit  patterns  "1001",  "1010",  "1111"  and 
"0001  "  of  the  subpatterns  stored  at  addresses  0  to 
3  and  provides  them  to  the  parallel-serial  converter 
26.  The  parallel-serial  converter  26  converts  these 
four  parallel  4-bit  patterns  in  succession  into  a 
sequence  of  serial  data  "1001101011110001".  That 
is,  one  basic  random  pattern  "10011010111100" 
and  one  bit  "1  "  subsequent  thereto  are  thus  gen- 
erated. 

After  the  operations  corresponding  to  four 
clocks  B  the  count  value  of  the  2m  counter  422 
goes  up  to  "1  ".  When  supplied  with  this  count 
value  "1  ",  the  selector  31  provides  the  select  sig- 
nal  J2  to  the  multiplexer  51.  Based  on  the  select 
signal  J2,  the  4-bit  patterns  "0011",  "0101", 
"1110"  and  "0010"  of  the  second  to  fifth  bits  of  the 
subpatterns  stored  at  the  respective  addresses  are 
read  out  of  the  pattern  memory  23  by  the  next  four 
clocks  B  from  the  2n_m  counter  42i  .  The  four  4-bit 
patterns  thus  read  out  of  the  pattern  memory  23 

are  supplied  to  the  parallel-serial  converter  26, 
from  which  they  are  output  as  a  sequence  of  serial 
data  "0011010111100010".  Thus  two  basic  random 
patterns  and  a  pattern  "10"  subsequent  thereto 

5  have  been  generated  in  the  previous  and  current  4- 
clock  cycles. 

Next,  the  count  value  of  the  2m  counter  422  is 
incremented  to  "2".  The  count  value  "2"  is  applied 
to  the  selector  31  ,  from  which  the  select  signal  J3 

10  is  provided  to  the  multiplexer  51.  As  a  result  of 
this,  the  outputs  D2  to  D5  of  the  third  to  sixth  bits 
of  the  respective  subpatterns  stored  in  the  pattern 
memory  23  are  read  out  and  loaded  into  the  latch 
25.  The  four  read-out  outputs  are  then  provided  to 

15  the  parallel-serial  converter  26,  from  which  is  out- 
put  a  pattern  "0110101111000100".  Thus  three  ba- 
sic  random  patterns  and  a  pattern  "100"  subse- 
quent  thereto  have  been  generated  so  far. 

Next,  the  count  value  of  the  2m  counter  422  is 
20  incremented  to  "3".  Accordingly,  the  outputs  of  the 

fourth  to  seventh  bits  of  the  subpatterns  stored  in 
the  pattern  memory  23  at  addresses  0  to  3  are 
sequentially  read  out  and  a  16-bit  pattern 
"1101011110001001"  is  provided  from  the  parallel- 

25  serial  converter  26.  Thus  four  basic  random  pat- 
terns  and  a  pattern  "1001"  subsequent  thereto 
have  been  generated  so  far. 

At  the  end  of  the  four  cycles,  i.e.  at  the  end  of 
16th  clock,  the  count  value  of  the  2m  counter  422 

30  goes  down  to  zero  and  the  output  A4  of  its  high- 
order  digit  falls,  in  synchronism  with  which  the 
adjust  pulse  K  is  yielded  from  the  pulse  generator 
45.  By  this  adjust  pulse  K  the  initial  value  "1  "  is  set 
in  the  2n_m  counter  42i  . 

35  When  the  clock  K  is  applied  at  this  time,  the 
first  to  fourth  bit  outputs  of  the  subpattern 
"1010111"  stored  at  address  1  are  selected  by  the 
leading  edge  of  the  clock  B  and  the  pattern  "1010" 
is  latched.  After  this,  the  outputs  of  the  first  to 

40  fourth  bits  of  the  subpatterns  stored  at  addresses  2 
and  3  are  similarly  selected  and  latched.  Accord- 
ingly,  the  patterns  "1010",  "1111"  and  "0001"  are 
supplied  to  the  parallel-serial  converter  26,  from 
which  serial  data  "101011110001"  is  derived.  That 

45  is,  by  combining  the  pattern  "1001"  generated 
previous  cycle  with  the  pattern  "101011110001"  in 
this  cycle,  the  basic  random  pattern 
"100110101111000"  and  one  bit  "1"  are  obtained. 
Consequently,  control  for  reading  out  a  portion 

50  "1001"  of  the  subpattern  stored  at  address  0  is 
skipped  over,  making  it  possible  to  avoid  an  unnec- 
essary  repetition  of  the  pattern  readout  operation. 

Next,  the  count  value  of  the  2m  counter  422  is 
made  "1  ",  and  the  second  to  fifth  bit  outputs 

55  "0011",  "0101",  "1110"  and  "0010"  of  the  subpat- 
terns  stored  in  the  pattern  memory  23  at  the  re- 
spective  addresses  thereof  are  sequentially  read 
out,  latched  and  applied  to  the  parallel-serial  con- 
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verter  26,  from  which  serial  data 
"0011010111100010"  is  yielded.  In  a  similar  man- 
ner,  the  third  to  sixth  bit  outputs  are  sequentially 
read  out  of  address  0,  latched  and  supplied  to  the 
parallel-serial  converter  26,  from  which  serial  data 
"0110101111000100"  is  derived.  Following  this,  the 
fourth  to  seventh  bit  outputs  are  sequentially  read 
out  of  addresses  0  to  3,  generating  serial  data 
"1101011110001001".  These  serial  data  thus  ob- 
tained  are  all  contiguous  to  one  another,  providing 
a  recurrence  of  the  basic  random  pattern.  At  this 
time  the  adjust  pulse  K  is  yielded  again;  and  so 
that  "1"  is  set  in  the  2""m  counter  42i  .  Thereafter 
the  readout  of  the  first  to  fourth  bit  outputs  is 
performed  starting  at  address  1  in  a  similar  man- 
ner.  Upon  completion  of  the  readout  from  address 
3,  the  count  value  of  the  2n_m  counter  42i  goes 
down  to  zero,  which  is  followed  by  the  readout  of 
the  second  to  fifth  outputs  from  addresses  0  to  4. 

As  described  above,  in  this  embodiment  the 
subpattern  readout  address  is  adjusted  by  the  ad- 
just  pulse  K  which  is  produced  by  the  pulse  gener- 
ator  45. 

As  described  above,  according  to  the  present 
invention,  the  pattern  memory  for  storing  the  basic 
random  pattern  is  formed  by  a  memory  of  a  very 
small  capacity  and  the  control  for  generating  the 
pseudo  random  pattern  can  be  implemented  by 
use  of  a  simple  high-speed  readout  control  tech- 
nique  alone.  Accordingly,  the  present  invention  is 
of  particular  utility  when  employed  in  the  case 
where  the  high-speed  generation  of  a  pseudo  ran- 
dom  pattern  is  needed  as  in  the  field  of  digital 
communications. 

Claims 

1.  A  pseudo  random  pattern  generating  device  for 
generating  a  pseudo  random  pattern  in  bit  se- 
ries  by  repetitive  and  uninterrupted  generation 
of  a  basic  random  pattern  of  (2"-1)  bits  in 
length  (where  n  is  a  positive  integer  equal  to  or 
greater  than  3),  comprising: 

pattern  memory  means  (23)  having  ad- 
dress  locations  of  2n_m  in  which  2n_m  subpat- 
terns  each  being  of  at  least  (2m+1-1)  bits  in 
length  are  stored  respectively  (where  m  is  a 
positive  integer  smaller  than  n),  each  of  said 
subpatterns  consisting  of  one  of  2n_m  split 
patterns  of  2m  bits  produced  by  marking  off  2m 
bits  on  the  succession  of  said  basic  random 
pattern  repetitively  generated  from  the  leading 
end  thereof  and  a  continuation  pattern  of  a 
predetermined  number  of  bits  immediately 
subsequent  to  said  each  split  pattern  in  said 
succession  of  the  basic  random  pattern  ; 

a  2n_m  counter  (42;  42i)  which  counts  a 
clock  and  sequentially  outputs  the  2n_m  count 

values  thereof  as  address  signals; 
readout  means  (44)  for  successively  read- 

ing  out  said  2n_m  subpatterns  stored  in  said 
pattern  memory  means  at  the  address  loca- 

5  tions  thereof  corresponding  to  said  address 
signals  supplied  thereto  in  turn,  in  synchronism 
with  the  clock; 

pattern  output  means  (24,  27,  43;  31,  51) 
for  outputting  a  pattern  of  a  sequentially  con- 

io  tiguous  2m  bits  in  each  of  the  2n_m  subpatterns 
read  out  from  said  address  locations  by  said 
readout  means  in  the  manner  that  every  bit 
position  of  the  contiguous  2m-bit  pattern  out- 
putted  is  shifted  one  bit  by  one  bit  in  each  of 

is  the  subpatterns  each  time  2n_m  subpatterns 
are  read  out; 

latch  means  (25)  for  latching  said  2m-bit 
pattern  outputted  from  said  pattern  output 
means;  and 

20  parallel-serial  converting  means  (26)  for 
outputting  said  2m-bit  pattern  supplied  in  par- 
allel  form  from  said  latch  means  as  a  pattern  in 
bit  series. 

25  2.  The  device  of  claim  1,  wherein  said  continu- 
ation  pattern  of  a  predetermined  number  of 
bits  added  to  said  each  split  pattern  of  2m  bits 
is  a  pattern  of  2m  bits,  and  each  of  said  sub- 
patterns  is  of  2m+1  bits  and  stored  in  said 

30  pattern  memory  means  (23)  at  one  of  said 
address  locations  thereof  as  one  word  of  2m+1 
bits  in  length. 

3.  The  device  of  claim  2,  wherein  said  pattern 
35  memory  means  (23)  is  a  read/write  memory, 

and  said  pattern  output  means  (24,  27,  43;  31  , 
51)  include  shift  register  means  (24)  for  cir- 
cular-shifting  by  one  bit  position  each  of  said 
2m+1-bit  subpatterns  read  out  of  the  respective 

40  address  locations  of  said  pattern  memory 
means  (23)  and  supplied  in  bit  parallel  to  said 
shift  register  means  (24),  and  write  means  (28, 
41,  43)  for  writing  the  circular-shifted  subpat- 
tern  into  said  pattern  memory  means  (23)  at 

45  the  address  location  in  which  it  was  stored 
before  circular-shifted. 

4.  The  device  of  claim  3,  wherein  said  shift  regis- 
ter  means  (24)  includes  a  (2m+1  +  1)-stage  shift 

50  register  (24),  each  of  said  2m+1  subpatterns  is 
applied  in  bit  parallel  to  second  to  (2m+1  +  1)th 
stages  (b-i)  of  said  shift  register  (24)  from  said 
pattern  memory  means  (23),  a  pattern  consist- 
ing  of  2m  bits  from  the  first  to  (2m)th  stages  (a- 

55  d)  of  said  shift  register  (24)  is  provided  in  bit 
parallel  to  said  latch  means  (25),  and  the  out- 
put  of  the  second  stage  (b)  of  said  shift  regis- 
ter  (24)  is  connected  to  the  input  of  the 
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(2m+1  +  1)th  stage  (i)  thereof,  said  shift  register 
(24)  responding  to  said  clock  to  shift  its  con- 
tents  toward  said  first  stage  (a)  thereof  and  at 
the  same  time  circular-shifting  the  content  of 
said  second  stage  to  said  (2m+1  +  1)th  stage  (b-  5 
i)- 

5.  The  device  of  claim  3,  wherein  said  write 
means  (28,  41,  43)  includes  a  2"  counter  (41) 
for  counting  the  clock,  adjust  pulse  generating  10 
means  (42)  for  generating  a  shift  adjust  pulse 
(I)  to  apply  it  to  said  shift  register  (24)  as  one 
of  said  shift  pulses  each  time  said  2"  counter 
(41)  counts  the  clock  up  to  the  number  of  2"  , 
and  change-over  switch  means  (27,  28)  for  is 
exchanging  the  bit  positions  of  first  to  2mth  bits 
and  those  of  (2m  +  1)th  to  (2m+1)th  bits  in  each 
of  said  subpatterns  read  out  of  said  pattern 
memory  means  (23)  each  time  said  2"  counter 
(41)  counts  the  clock  up  to  the  number  of  2n-  20 

6.  The  device  of  claim  1,  wherein  said  continu- 
ation  pattern  of  a  predetermined  number  of 
bits  added  to  said  each  split  pattern  of  2m  bits 
is  a  pattern  of  (2m+1-1)  bits,  and  each  of  said  25 
subpatterns  is  of  (2m+1-1)  bits  and  stored  in 
said  pattern  memory  means  (23)  at  one  of  said 
address  locations  thereof  as  one  word  of 
(2m+1-1)  bits  in  length. 

30 
7.  The  device  of  claim  6,  wherein  said  pattern 

output  means  (24,  27,  43;  31,  51)  include  mul- 
tiplexer  means  (51)  for  selectively  supplying  to 
said  latch  means  (25)  a  pattern  of  sequentially 
contiguous  desired  2m  bits  in  a  subpattern  of  35 
(2m+1-1)  bits  read  out  of  said  pattern  memory 
means  (23)  and  supplied  thereto  in  bit  parallel, 
and  shift  control  means  (31,  41)  for  shifting 
one  bit  by  one  bit  every  bit  position  of  the 
contiguous  2m-bit  pattern  selected  by  said  mul-  40 
tiplexer  means  (51)  each  time  2n_m  of  clocks 
are  counted. 

8.  The  device  of  claim  7,  wherein  said  shift  con- 
trol  means  (31,  41)  includes  address  adjust  45 
means  (45)  for  setting  said  2n_m  counter  (42i) 
to  a  predetermined  value  each  time  2"  of 
clocks  are  counted. 

Patentanspruche  so 

1.  Pseudozufallsmuster-Generatoreinrichtung  zur 
Erzeugung  eines  bitseriellen  Pseudozufallsmu- 
sters  durch  wiederholte  und  ununterbrochene 
Erzeugung  eines  Zufallsgrundmusters  einer 
Lange  von  (2"-1)  Bits  (wobei  n  eine  positive 
ganze  Zahl  gleich  oder  groBer  3  ist),  umfas- 
send: 

eine  Musterspeicheranordnung  (23)  mit 
2n-m  Adressenstellen,  an  denen  ein  jeweiliges 
von  2n_m  Hilfsmustern  gespeichert  ist,  die  je 
wenigstens  (2m+1-1)  Bits  lang  sind  (wobei  m 

5  eine  positive  ganze  Zahl  kleiner  n  ist),  von 
denen  jedes  Hilfsmuster  aus  einem  von  2n_m 
Teilmustern  mit  2m  Bits  und  einem  AnschluB- 
muster  besteht,  wobei  die  Teilmuster  durch 
Abtrennen  von  2m  Bits  aus  der  Folge  des  wie- 

io  derholt  erzeugten  Zufallsgrundmusters  von 
dessen  vorderem  Ende  aus  erzeugt  werden 
und  die  AnschluBmuster  eine  vorbestimmte 
Anzahl  von  Bits  aufweisen,  die  sich  in  der 
Folge  des  Zufallsgrundmusters  dem  jeweiligen 

is  Teilmuster  unmittelbar  anschlieBen; 
einen  (2n_m)-Zahler  (42;  420,  der  einen 

Takt  zahlt  und  nacheinander  seine  2n_m  Zahl- 
werte  als  Adressensignale  ausgibt; 

eine  Ausleseeinrichtung  (44)  zum  sukzes- 
20  siven  und  synchron  mit  dem  Takt  erfolgenden 

Auslesen  der  2n_m  Hilfsmuster,  die  in  der  Mu- 
sterspeicheranordnung  an  deren  Adressenstel- 
len  gespeichert  sind,  welche  den  an  diese  der 
Reihe  nach  angelegten  Adressensignalen  ent- 

25  sprechen; 
eine  Musterausgabeeinrichtung  (24,  27,  43; 

31,  51)  zur  Ausgabe  eines  Muster  sequentiell 
aufeinanderfolgender  2m  Bits  in  jedem  der 
2n_m  aus  den  Adressenstellen  durch  die  Ausle- 

30  seeinrichtung  ausgelesenen  Hilfsmuster  in  ei- 
ner  solchen  Weise,  dal3  jede  Bitposition  des 
ausgegebenen  aufeinanderfolgenden  2m-Bit 
Musters  in  jedem  der  Hilfsmuster  jedesmal, 
wenn  2n_m  Hilfsmuster  ausgelesen  sind,  ein  Bit 

35  urn  ein  Bit  verschoben  wird; 
eine  Latch-Einrichtung  (25)  zur  Zwischen- 

speicherung  des  von  der  Musterausgabeein- 
richtung  ausgegebenen  2m-Bit  Musters; 

und  eine  Parallel-Serien-Umsetzeinrichtung 
40  (26)  zur  Ausgabe  des  von  der  Latch-Einrich- 

tung  in  paralleler  Form  gelieferten  2m-Bit  Mu- 
sters  als  eines  bitseriellen  Musters. 

2.  Einrichtung  nach  Anspruch  1,  bei  der  das  An- 
45  schluBmuster  einer  vorbestimmten  Anzahl  von 

Bits,  das  jedem  Teilmuster  von  2m  Bits  hinzu- 
gefugt  wird,  ein  Muster  von  2m  Bits  ist  und 
jedes  der  Hilfsmuster  2m+1  Bits  aufweist  und  in 
der  Musterspeicheranordnung  (23)  an  einer 

50  von  deren  Adressenstellen  als  ein  Wort  einer 
Lange  von  2m+1  Bits  gespeichert  ist. 

3.  Einrichtung  nach  Anspruch  2,  bei  der  die  Mu- 
sterspeicheranordnung  (23)  ein  Lese/Schreib- 

55  Speicher  ist  und  die  Musterausgabeeinrichtung 
(24,  27,  43;  31,  51)  enthalt: 

eine  Schieberegisteranordnung  (24),  urn 
jedes  der  2(m+1)-Bit  Hilfsmuster,  die  aus  den 
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jeweiligen  Adressenstellen  der  Musterspeiche- 
ranordnung  (23)  ausgelesen  und  bitparallel  an 
die  Schieberegisteranordnung  (24)  geliefert 
werden,  urn  eine  Bitposition  im  Kreis  zu  ver- 
schieben,  sowie  5 

eine  Schreibeinrichtung  (28,  41,  43),  zum 
Schreiben  des  im  Kreis  verschobenen  Hilfsmu- 
sters  in  die  Musterspeicheranordnung  (23)  an 
der  Adressenstelle,  an  der  es  vor  der  Im-Kreis- 
Verschiebung  gespeichert  war.  10 

Einrichtung  nach  Anspruch  3,  bei  der  die 
Schieberegisteranordnung  (24)  ein  (2m+1  +  1)- 
stufiges  Schieberegister  (24)  enthalt,  jedes  der 
2m+1  Hilfsmuster  in  bitparalleler  Form  von  der  is 
Musterspeicheranordnung  (23)  an  die  zweite 
bis  (2m+1  +  i)-te  Stufe  (b-i)  des  Schieberegi- 
sters  (24)  angelegt  wird,  ein  aus  2m-Bits  beste- 
hendes  Muster  von  der  ersten  bis  zur  (2m)-ten 
Stufe  (a-d)  des  Schieberegisters  (24)  in  bitpa-  20 
ralleler  Form  an  die  Latch-Einrichtung  (25)  ge- 
liefert  wird  und  der  Ausgang  der  zweiten  Stufe 
(b)  des  Schieberegisters  (24)  mit  dem  Eingang 
der  (2m+1  +  1)-ten  Stufe  (i)  desselben  verbun- 
den  ist,  wobei  das  Schieberegister  (24)  auf  den  25 
Takt  damit  reagiert,  seine  Inhalte  in  Richtung 
auf  seine  erste  Stufe  (a)  zu  verschieben  und 
gleichzeitig  den  Inhalt  der  zweiten  Stufe  zur 
(2m+1  +  1)-ten  Stufe  (b-i)  im  Kreis  zu  verschie- 
ben.  30 

Einrichtung  nach  Anspruch  3,  bei  der  die 
Schreibeinrichtung  (28,  41,  43)  einen  2"-Zahler 
(41)  zum  zahlen  des  Takts,  eine  Justierimpuls- 
generatoreinrichtung  (42)  zur  Erzeugung  eines  35 
Schiebejustierimpulses  (I),  urn  ihn  an  das 
Schieberegister  (24)  als  einen  der  Schiebeim- 
pulse  jedesmal  anzulegen,  wenn  der  2"-Zahler 
(41)  den  Takt  bis  zur  Anzahl  von  2"  gezahlt 
hat,  und  eine  Umschalteinrichtung  (27,  28)  zum  40 
Austausch  der  Bitpositionen  des  ersten  bis  2m- 
ten  Bits  mit  jenen  des  (2m  +  1)-ten  bis  (2m+1)- 
ten  Bits  in  jedem  der  Hilfsmuster,  welche  je- 
desmal  aus  der  Musterspeicheranordnung  (23) 
ausgelesen  werden,  wenn  der  2"-Zahler  (41)  45 
den  Takt  bis  zur  Anzahl  von  2"  gezahlt  hat, 
enthalt. 

Einrichtung  nach  Anspruch  1,  bei  der  das  An- 
schluBmuster  einer  vorbestimmten  Anzahl  von  so 
Bits,  das  jedem  Teilmuster  von  2m  Bits  hinzu- 
gefugt  wird,  ein  Muster  von  (2m+1-1)  Bits  ist 
und  jedes  der  Teilmuster  (2m+1-1)  Bits  aufweist 
und  in  der  Musterspeicheranordnung  (23)  an 
einer  von  deren  Adressenstellen  als  ein  Wort  55 
mit  einer  Lange  von  (2m+1-1)  Bits  gespeichert 
ist. 

7.  Einrichtung  nach  Anspruch  6,  bei  der  die  Mu- 
sterausgabeeinrichtung  (24,  27,  43;  31,  51)  ent- 
halt: 

eine  Multiplexeranordnung  (51)  zur  wahl- 
weisen  Lieferung  an  die  Latch-Einrichtung  (25) 
eines  Musters  sequentiell  aufeinanderfolgender 
gewunschter  2m  Bits  in  einem  Hilfsmuster  von 
(2m+1-1)  Bits,  das  aus  der  Musterspeicheran- 
ordnung  (23)  ausgelesen  und  ihm  bitparallel 
zugefuhrt  wurde,  sowie 

eine  Schiebesteuereinrichtung  (31,  41) 
zum  Verschieben  jeder  Bitposition  des  aufein- 
anderfolgenden,  durch  die  Multiplexeranord- 
nung  (51)  ausgewahlten  2m-Bit  Musters  ein  Bit 
urn  ein  Bit,  jedesmal,  wenn  2n_m  Takte  gezahlt 
wurden. 

8.  Einrichtung  nach  Anspruch  7,  bei  der  die 
Schiebesteuereinrichtung  (31,  41)  eine  Adres- 
senjustiereinrichtung  (45)  aufweist  zur  Einstel- 
lung  des  (2n_m)-Zahlers  (42i)  auf  einen  vorbe- 
stimmten  Wert  jedesmal,  wenn  2"  Takte  ge- 
zahlt  sind. 

1.  Dispositif  de  generation  d'une  trame  pseudo- 
aleatoire  pour  generer  une  trame  pseudo-alea- 
toire  de  bits  en  serie  au  moyen  d'une  genera- 
tion  ininterrompue  et  repetitive  d'une  trame 
aleatoire  principale  d'une  longueur  de  (2n  -  1) 
bits  (ou  n  est  un  entier  positif  superieur  ou 
egal  a  3),  comprenant  : 

des  moyens  de  memorisation  de  trame 
(23)  comportant  2  "  "  m  emplacements  d'adres- 
se  dans  lesquels  2  "  "  m  sous-trames,  chacune 
etant  d'une  longueur  d'au  moins  (2  m  +  1  -  1) 
bits,  sont  respectivement  memorisees  (ou  m 
est  un  entier  positif  inferieur  a  n),  chacune 
desdites  sous-trames  consistant  en  une  des  2 
"  "  m  trames  fractionnees  de  2  m  bits  produits 
en  pointant  2  m  bits  dans  la  suite  de  ladite 
trame  aleatoire  principale  generee  de  fagon 
repetitive  a  partir  de  son  extremite  de  forma- 
tion,  et  en  une  trame  de  continuation  d'un 
nombre  predetermine  de  bits  qui  suit  immedia- 
tement  chacune  desdites  trames  fractionnees 
dans  ladite  suite  de  la  drame  aleatoire  princi- 
pale  ; 

un  compteur  a  2  "  "  m  (42  ;  42,)  qui 
decompte  les  impulsions  d'horloge  et  qui  four- 
nit  en  sortie  de  fagon  sequentielle  ses  2 " " ™  
valeurs  de  comptage  comme  signaux  d'adres- 
se  ; 

des  moyens  de  sortie  de  memoire  (44) 
pour  sortir  lesdites  2  "  "  m  sous-trames  memo- 
risees  dans  lesdits  moyens  de  memorisation 
de  trame  dans  leur  emplacement  d'adresse 
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correspondant  auxdits  signaux  d'adresse  qui 
leur  sont  fournis  a  leur  tour,  en  synchronisation 
avec  le  signal  d'horloge  ; 

des  moyens  de  sortie  de  trame  (24,  27,  43 
;  31,  51)  pour  faire  sortir  une  trame  de  2m  bits  5 
sequentiellement  contigus  dans  chacune  des 
2"  "  m  sous-trames  extraites  des  dits  emplace- 
ments  d'adresse  par  lesdits  moyens  de  sortie 
de  memoire  de  telle  sorte  que  toutes  les  posi- 
tions  de  bits  de  la  trame  de  2m  bits  contigus  10 
sortis  soit  decale  bit  par  bit  dans  chacune  des 
sous-trames  chaque  fois  que  2"  "  m  sous- 
trames  sont  sorties  ; 

des  moyens  de  verrouillage  (25)  pour  ver- 
rouiller  ladite  trame  de  2m  bits  sortie  des  dits  is 
moyens  de  sortie  de  trame  ;  et 

des  moyens  de  conversion  parallele-serie 
(26)  pour  sortir  ladite  trame  de  2m  bits  fournie 
sous  forme  parallele  a  partir  des  dits  moyens 
de  verrouillage  sous  la  forme  d'une  trame  de  20 
series  de  bits. 

Dispositif  selon  la  revendication  1  ,  dans  lequel 
ladite  trame  de  continuation  d'un  nombre  de 
bits  determine  ajoutee  a  chacune  desdites  tra-  25 
mes  fractionnees  de  2m  bits  est  une  trame  de 
2m  bits,  et  chacune  desdites  sous-trames  est 
de  2  m  +  1  bits  et  memorisee  dans  lesdits 
moyens  de  memorisation  de  trame  (23)  a  un 
leurs  dits  emplacements  de  memoire  sous  la  30 
forme  d'un  mot  de  2  m+1  bits  de  long. 

Dispositif  selon  la  revendication  2,  dans  lequel 
lesdits  moyens  de  memorisation  de  trame  (23) 
sont  une  memoire  a  lecture-ecriture,  et  dans  35 
lequel  lesdits  moyens  de  sortie  de  trame  (24, 
27,  43  ;  31,  51)  comprennent  des  moyens  de 
registre  de  decalage  (24)  pour  effectuer  un 
decalage  circulaire  d'une  position  de  bit  dans 
chacune  desdites  sous-trames  de  2  m  +  1  bits  40 
extraites  des  emplacements  d'adresse  respec- 
tifs  des  dits  moyens  de  memorisation  de  trame 
(23)  et  fournies  sous  forme  de  bits  paralleles 
auxdits  moyens  de  registre  a  decalage  (24),  et 
des  moyens  d'ecriture  (28,  41  ,  43)  pour  ecrire  45 
la  sous-trame  decalee  de  fagon  circulaire  dans 
lesdits  moyens  de  memorisation  de  trame  (23) 
a  I'emplacement  d'adresse  a  laquelle  elle  a 
ete  memorisee  avant  d'avoir  ete  decalee  de 
fagon  circulaire.  so 

Dispositif  selon  la  revendication  3,  dans  lequel 
lesdits  moyens  de  registre  a  decalage  (24) 
comprennent  un  registre  a  decalage  a  (2  m  +  1 
+  1)  etages  (24),  chacune  desdites  2  m  +  1  55 
sous-trames  etant  appliquee  sous  forme  de 
bits  paralleles  a  partir  du  deuxieme  jusqu'au  (2 
m  +  1  +  ême  £tagQ  ^   du  djt  regjstre  g 

decalage  (24)  a  partir  des  dits  moyens  de 
memorisation  de  trame  (23),  une  trame  com- 
prenant  2m  bits  a  partir  du  premier  jusqu'au 
(2mf™  etage  (a-d)  dudit  registre  a  decalage 
(24)  etant  fournie  sous  forme  de  bits  paralleles 
audits  moyens  de  verrouillage  (25),  et  la  sortie 
du  deuxieme  etage  (b)  dudit  registre  a  decala- 
ge  (24)  etant  reliee  a  I'entree  de  son  (2  m  +  1 
+  1fme  etage  (i),  ledit  registre  a  decalage 
(24)  repondant  a  ladite  horloge  en  decalant 
son  contenu  vers  ledit  premier  etage  (a),  et  en 
meme  temps,  en  decalant  de  fagon  circulaire 
le  contenu  dudit  deuxieme  etage  vers  ledit  (2 
m  +  1  +  -|)emegtage  ^  

5.  Dispositif  selon  la  revendication  3,  dans  lequel 
lesdits  moyens  d'ecriture  (28  ,41,  43)  com- 
prennent  un  compteur  a  2"  (41)  pour  decomp- 
ter  les  impulsions  du  signal  d'horloge,  des 
moyens  de  generation  d'impulsion  d'ajustage 
(42)  apte  a  generer  une  impulsion  d'ajustage 
de  decalage  (I)  pour  I'appliquer  audit  registre  a 
decalage  (24)  comme  I'une  desdites  impul- 
sions  de  decalage  chaque  fois  que  ledit  comp- 
teur  a  2"  (41)  a  compte  que  le  nombre  d'im- 
pulsions  de  signal  d'horloge  a  depasse  la  va- 
leur  2",  et  des  moyens  de  commutation  (27, 
28)  pour  permuter  les  positions  des  premiers 
aux  (2mfme  bits,  et  celle  des  (2m  +  1fme  aux 
(2m  +  1)eme  bits  de  chacune  des  sous-trames 
extraites  des  dits  moyens  de  memorisation  de 
trame  (23),  chaque  fois  que  ledit  compteur  a 
2"  (41)  a  compte  que  le  nombre  d'impulsions 
du  signal  d'horloge  a  depasse  la  valeur  2". 

6.  Dispositif  selon  la  revendication  1  ,  dans  lequel 
ladite  trame  de  continuation  d'un  nombre  pre- 
determine  de  bits  ajoutee  a  chacune  desdites 
trames  fractionnees  de  2m  bits  est  une  trame 
de  (2m  +  1  -  1)  bits,  et  dans  lequel  chacune 
desdites  sous-trames  est  de  (2m  +  1  -  1)  bits  et 
memorisee  dans  lesdits  moyens  de  memorisa- 
tion  de  trame  (23)  a  un  de  leurs  emplacements 
d'adresse  sous  la  forme  d'un  mot  de  (2m  +  1  - 
1)  bits  de  long. 

7.  Dispositif  selon  la  revendication  6,  dans  lequel 
lesdits  moyens  de  sortie  de  trame  (24,  24,  43  ; 
31,  51)  comprennent  des  moyens  de  multi- 
plexage  (51)  pour  fournir  de  fagon  selective 
auxdits  moyens  de  verrouillage  (25)  une  trame 
de  2m  bits  desires  sequentiellement  contigus 
dans  une  sous-trame  de  (2m  +  1  -  1)  bits 
extraits  des  dits  moyens  de  memorisation  de 
trame  (23),  et  ce,  sous  forme  de  bits  paralle- 
les,  et  des  moyens  de  commande  de  decalage 
(31,  41)  pour  decaler  bit  par  bit  chaque  empla- 
cement  de  bit  de  la  trame  de  2m  bits  contigue 
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selectionnee  par  lesdit  moyens  de  multiplexa- 
ge  (51),  chaque  fois  que  le  signal  d'horloge  a 
ete  decompte  2"  "  m  fois. 

8.  Dispositif  selon  la  revendication  7,  dans  lequel  5 
lesdits  moyens  de  commande  de  decalage 
(31,  41)  comprennent  des  moyens  d'ajustage 
d'adresse  (45)  pour  positionner  ledit  compteur 
a  2"  "  m  (42,)  a  une  valeur  predetermined 
chaque  fois  que  le  signal  d'horloge  a  ete  de-  10 
compte  2"  fois. 
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