
@  EuroPean  Patent  Office  
i i i l i l i i l i ^  

^ - S   Office  europeen  des  brevets  (fi)  Publication  number:  0  2 2 6   991  B 1  

@  EUROPEAN  PATENT  S P E C I F I C A T I O N  

@  Date  of  publication  of  patent  specification  :  @  Int.  CI.5  :  G06F  7 /48  
30.11.94  Bulletin  94/48 

@  Application  number:  86117406.8 

(g)  Date  of  filing  :  15.12.86 

(54)  Data-processing  device. 

(30)  Priority  :  16.12.85  JP  282418/85 

(43)  Date  of  publication  of  application 
01.07.87  Bulletin  87/27 

(45)  Publication  of  the  grant  of  the  patent  : 
30.11.94  Bulletin  94/48 

@  Designated  Contracting  States  : 
DE  FR  GB 

(56)  References  cited  : 
JOURNAL  OF  DIGITAL  SYSTEMS,  vol.  5,  no.  3, 
fall  1981,  pages  203-250,  Computer  Science 
Press,  Inc.,  Rockville,  Maryland,  US;  J.P. 
HAYES:  "A  survey  of  bit-sliced  computer  de- 
sign" 
COMPUTER,  vol.  18,  no.  3,  March  1985,  pages 
41-53,  IEEE,  New  York,  US;  J.N.FENNER  et  al.: 
"MASCO:  The  design  of  a  microprogrammed 
processor" 

CO 

o> 
CO 
CM 
CM 

LU 

(56)  References  cited  : 
PROCEEDINGS  OF  THE  SPRING  JOINT  COM- 
PUTER  CONFERENCE  (A.F.I.P.S.,  CON- 
F.PROCEEDINGS),  Atlantic  City,  30th  April-2nd 
May  1968,  vol.  32,  pages  435-440,  Washington, 
US;S.E.LASS:  "A  fourth-generation  computer 
organization  " 
COMPUTER  DESIGN,  vol.  23,  no.  3,  March 
1984,  pages  213-223,  Winches- 
ter,Massachusetts,  US;  K.  KARSTAD: 
"Microprogramming  and  bit-slice  architec- 
ture  " 

@  Proprietor  :  KABUSHIKI  KAISHA  TOSHIBA 
72,  Horikawa-cho 
Saiwai-ku 
Kawasaki-shi  Kanagawa-ken  210  (JP) 

(72)  Inventor  :  Kyuma,  Yuriko  Patent  Division 
K.K.  Toshiba 
1-1  Shibaura  1-chome 
Minato-ku  Tokyo  105  (JP) 

(74)  Representative  :  Henkel,  Feiler,  Hanzel  & 
Partner 
Mohlstrasse  37 
D-81675  Miinchen  (DE) 

Note  :  Within  nine  months  from  the  publication  of  the  mention  of  the  grant  of  the  European  patent,  any 
person  may  give  notice  to  the  European  Patent  Office  of  opposition  to  the  European  patent  granted. 
Notice  of  opposition  shall  be  filed  in  a  written  reasoned  statement.  It  shall  not  be  deemed  to  have  been 
filed  until  the  opposition  fee  has  been  paid  (Art.  99(1)  European  patent  convention). 

Jouve,  18,  rue  Saint-Denis,  75001  PARIS 



1 EP  0  226  991  B1 2 

Description 

This  invention  relates  to  a  data-processing  de- 
vice,  and,  more  particularly,  to  a  data-processing  de- 
vice  capable  of  accepting,  for  example,  AIM  (AND  Im- 
mediate  Data). 

In  general,  an  ALU  in  a  CPU  performs  the  follow- 
ing  operations  during  the  execution  of  various  instruc- 
tions: 

an  arithmetic-logic  operation  designated  by 
each  instruction; 

an  operation  for  the  changing  of  flags;  and 
an  operation  for  addressing.  During  the  cycles 

in  which  no  operations  are  executed,  viz.  during  the 
idle  cycles,  meaningless  or  invalid  data  exists  in  the 
ALU. 

In  developing  CPUs,  one  of  the  key  problems  is 
how  to  realize  instructions  which  can  be  executed 
with  the  minimum  number  of  execution  cycles  and  the 
highest  efficiency,  using  the  limited  hardware  of  inter- 
nal  buses  and  registers.  As  matters  stand,  the  effec- 
tive  execution  of  instructions  cannot  easily  be  real- 
ized  without  additional  hardware  such  as  temporary 
registers  and  internal  busses. 

A  method  for  executing  the  index  mode  of  AIM 
(AND  Immediate  Data)  will  now  be  described.  This  in- 
struction  makes  a  logical  product  of  the  contents  of  a 
RAM  and  immediate  data,  and  stores  the  logical  prod- 
uct  in  the  RAM. 

More  specifically,  the  AIM  instruction  is  a  compo- 
site  instruction  made  up  of  the  following  three  func- 
tions: 

(1)  storing  the  RAM  data  in  an  accumulator; 
(2)  making  the  logical  product  of  the  data  in  the 
accumulator  and  the  immediate  data,  and  storing 
the  logical  product  in  the  accumulator;  and 
(3)  storing  the  accumulator  data  in  the  RAM. 
Ordinarily,  the  instruction  of  the  index  mode  has 

a  format  of  two  bytes,  in  which  the  first  byte  is  for  an 
operation  code  and  the  second  byte  is  for  index  offset 
data. 

The  AIM  instruction  is  formed  of  three  bytes,  in 
which  one  additional  byte  is  for  the  operand  of  the  im- 
mediate  data.  To  execute  this  instruction  at  high 
speed,  numerous  registers  are  required.  With  hard- 
ware  having  a  limited  number  of  registers,  however, 
it  is  very  difficult  to  speed  up  the  execution  of  the  in- 
struction  while  maintaining  a  satisfactory  level  of  the 
practicability  of  the  data-processing  device. 

Prior  art  document  "Journal  of  Digital  Systems", 
Vol.  5,  No.  3,  1981,  pages  203-250,  discloses  a  data 
processing  device  comprising  clock  generating 
means  in  the  form  of  a  data  processor,  where  an  op- 
erating  clock  rate  is  indicated  for  driving  processor 
slices,  executing  means  capable  of  executing  various 
instructions  and  having  an  arithmetic-logic  unit  (ALU) 
for  performing  arithmetic  and  logic  operations,  and 
control  means  for  controlling  the  executing  means. 

During  a  specific  instruction  the  control  means  is  ca- 
pable  of  causing  the  arithmetic  unit  to  produce  an  out- 
put  data  equal  to  the  input  data  as  a  result  of  an  ar- 
ithmetic-logic  operation  corresponding  to  a  "dummy" 

5  OR  operation  in  order  to  accomplish  a  data  transfer, 
through  the  ALU,  from  one  processor  register  to  an- 
other  one. 

Further,  prior  art  document  "Computer  Design", 
Vol.  23,  No.  3,  03/84,  pages  213-223,  describes  a  mi- 

10  croprogramming  and  bit-slice  architecture  wherein  in 
an  operation  cycle,  a  control  bit  is  assigned  to  enable 
the  content  of  a  memory  address  register  (MAR)  to  an 
address  bus  and  read  a  next  instruction.  In  a  decode 
cycle  a  CPU,  otherwise  idle,  is  used  to  increment  an 

15  old  program  counter  and  load  MAR  in  readiness  for 
next  instruction  fetch.  Therefore,  the  fetch  and  execu- 
tion  parts  of  a  macroinstruction  are  overlapped,  re- 
sulting  in  increased  speed. 

It  is  an  object  of  the  present  invention  to  provide 
20  a  data-processing  device  capable  of  effectively  exe- 

cuting  instructions,  without  the  need  to  increase  the 
number  of  registers. 

To  solve  this  object  the  present  invention  pro- 
vides  a  data  processing  device  as  specified  in  claim 

25  1. 
In  the  data  processing  device  according  to  the 

present  invention,  the  arithmetic-logic  unit  can  be 
used  as  a  data  register  during  the  idle  cycles. 

This  invention  can  be  more  fully  understood  from 
30  the  following  detailed  description  when  taken  in  con- 

junction  with  the  accompanying  drawings,  in  which: 
Fig.  1  shows  a  block  diagram  of  a  data- 
processing  device  of  an  embodiment  according 
to  the  present  invention; 

35  Figs.  2Aand  2B  show  instruction-word  formats  of 
the  instructions  of  the  index  mode  executed  by 
the  data-processing  device  of  Fig.  1; 
Fig.  3  shows,  in  block  form,  the  detail  of  a  portion 
of  the  execution  circuit  shown  in  Fig.  1;  and 

40  Figs.  4  and  5  show  a  sequence  of  controls  in 
which  the  control  unit  of  Fig.  1  controls  logic  com- 
ponents  according  to  the  AIM  instruction. 
A  data-processing  device  according  to  an  em- 

bodiment  of  the  present  invention  will  now  be  descri- 
45  bed,  with  reference  to  Figs.  1  to  5. 

Fig.  1  schematically  illustrates  a  circuit  of  this 
data-processing  device.  As  is  shown  in  Fig.  1  ,  this  de- 
vice  includes  such  logic  components  as  clock  gener- 
ator  10,  control  unit  12,  execution  circuit  14,  memory 

so  unit  16,  instruction  register  18,  and  instruction  decod- 
er  20.  In  this  embodiment  these  logic  components  are 
packaged  into  one  LSI  chip. 

Pulse  signals  <|>1  and  <|>2  of  the  same  frequency 
are  generated  as  a  clock  signal,  by  clock  generator 

55  1  0.  Pulse  signals  <|)1  and  <|)2  are  set  to  have  a  specific 
phase  difference,  and  the  interval  between  two  suc- 
cessive  leading  edges  of  pulse  signal  <|>1  is  used  for  a 
machine  cycle.  Each  machine  cycle  corresponds  to 
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the  period  of  time  required  for  completing  the  execu- 
tion  of  one  arithmetic-logic  operation,  which  is  per- 
formed  by  execution  circuit  14. 

Pulse  signals  <|>1  and  <|>2  are  supplied  to  control 
unit  12,  execution  circuit  14,  memory  unit  16,  instruc- 
tion  register  18,  and  instruction  decoder  20.  In  order 
to  control  execution  circuit  14,  memory  unit  16,  and 
instruction  register  18,  control  unit  12  is  provided  with 
signal  generators  for  generating  various  types  of  con- 
trol  pulses. 

Pulse  signals  <|>1  and  §2  axe  used  as  a  reference 
when  each  control  pulse  is  generated.  Each  control 
pulse  is  generated  in  a  specific  sequence,  by  control 
unit  12. 

Programmed  in  control  unit  12,  are  several  se- 
quences  which  correspond  to  the  type  of  instructions 
accepted  by  this  data-processing  device.  Any  of  these 
sequences  can  be  selected  by  the  output  signal  of  in- 
struction  decoder  20.  Control  unit  12  also  has  a  reset 
terminal  for  receiving  a  reset  signal  from  an  external 
source.  When  the  control  unit  is  supplied  with  this  re- 
set  signal,  it  conducts  a  procedural  control  process, 
to  begin  data  processing.  Under  the  control  of  unit  12, 
execution  circuit  14  accesses  memory  16  and  reads 
out  the  operation  code  of  the  initial  instruction  there- 
from.  The  address  signal  is  fed  from  execution  circuit 
14  to  memory  unit  16  via  16-bit  address  busAB.  The 
output  data  of  memory  unit  16  is  supplied  to  8-bit  data 
bus  DB.  The  readout  operation  code  is  latched  into  in- 
struction  register  18  and  decoded  by  instruction  de- 
coder  20.  Control  unit  12  causes  execution  circuit  14 
to  execute  the  processing  according  to  the  decoded 
signal. 

The  logic  components  other  than  control  unit  12 
will  now  be  described  in  detail. 

Memory  unit  16  is  formed  of  read-only  memories 
(ROM)  and  random-access  memories  (RAM),  or  only 
random-access  memories  (RAM),  and  has  an  ad- 
dress  space  of,  for  example,  64K  bytes,  for  storing  the 
execution  program  and  data.  The  execution  program 
includes  various  instructions  required  for  the  specific 
data  processing  to  be  performed.  These  instructions 
are  stored  in  successive  memory  locations  of  mem- 
ory  unit  16.  Each  instruction  has  instruction  words 
whose  number  corresponds  to  a  specific  addressing 
mode,  such  as  an  extend  mode,  a  direct  mode,  or  an 
index  mode. 

The  index  mode  will  now  be  described. 
The  instruction,  e.g.  ADDA  instruction,  denoting 

the  ordinary  index  mode,  which  is  used  for  processing 
the  data  in  the  accumulator  (which  will  be  described 
later),  is  described  in  a  2-byte  format,  as  is  shown  in 
Fig.  2A.  As  is  shown,  the  operation  code  and  the  index 
offset  data  are  assigned  to  the  first  and  second  bytes, 
respectively.  The  instruction,  for  example,  an  AIM  in- 
struction,  denoting  the  special  index  mode,  which  is 
used  for  processing  immediate  data,  is  described  in 
a  3-byte  instruction  word  format.  The  operation  code, 

index  offset  data,  and  immediate  data  are  assigned  to 
first,  second,  and  third  bytes,  respectively.  Any  of  the 
memory  locations  of  memory  unit  16  is  selected  by 
the  related  address  signal  generated  by  execution  cir- 

5  cuit14.  Read  and  write  operations  of  data  for  memory 
unit  16  are  controlled  by  the  R/W  signal  from  control 
unit  12. 

Data  bus  DB  transfers  data  bidirectionally  be- 
tween  execution  circuit  14  and  memory  unit  16.  In- 

10  struction  register  18  is  connected  to  data  bus  DB,  for 
latching  the  specific  operation  code  of  each  instruc- 
tion,  which  is  read  out  from  memory  unit  1  6,  onto  data 
bus  DB.  The  latching  operation  of  instruction  register 
18  is  controlled  by  a  control  pulse  from  control  unit 

15  1  2.  Instruction  decoder  20  decodes  the  data  (i.e.,  op- 
eration  code)  latched  by  instruction  register  18,  and 
supplies  it  to  control  unit  12.  All  the  lines  in  buses  DB, 
Bl,  BL,  BH,  BX,  and  BY  (to  be  described  later)  are  per- 
iodically  precharged  to  a  predetermined  potential,  for 

20  example  5V,  by  a  precharging  circuit  (not  shown).  The 
precharging  of  buses  Bl,  BL,  BH,  BX,  and  BY  is  per- 
formed  in  response  to  each  pulse  signal  §2,  and  the 
precharging  of  bus  DB  is  performed  in  response  to 
each  pulse  signal  <|>1.  Signal  transfer  is  performed  by 

25  selectively  discharging  the  lines  in  each  bus.  Address 
bus  AB  is  not  involved  in  the  precharge  operation  and 
is  capable  of  transferring  data  for  substantially  the  en- 
tire  period  of  each  machine  cycle. 

Fig.  3  shows  a  portion  of  execution  circuit  14  in 
30  detail.  Execution  circuit  14  comprises  ALU  30,  accu- 

mulator  register  32,  PH  and  PL  registers  34Aand  34B, 
incrementor/decrementor  registers  36A  and  36B, 
temporary  registers  38  and  40,  and  XH  and  XL  regis- 
ters  42A  and  42B.  ALU  30  performs  the  arithmetic- 

35  logic  operation  of  8-bit  data.  Registers  32,  34A,  34B, 
38,  40,  42A,  and  42B  can  each  store  8-bit  data.  PH 
and  PL  registers  34A  and  34B  form  16-bit  program 
counter  34,  XH  and  XL  registers  42Aand  42B  form  1  6- 
bit  index  register  42,  and  incrementor/decrementor 

40  registers  36A  and  36B  form  address  counter  36. 
Execution  circuit  14  further  includes  high-order 

address  bus  BH,  low-order  address  bus  BL,  inter- 
mediate  bus  Bl,  X-input  data  bus  BX,  and  Y-input  data 
bus  BY.  The  high-order  portion  AH  of  address  bus  AB 

45  is  connected  to  address  bus  BH,  and  the  low-order 
portion  AL  is  connected  to  address  bus  BL,  via  selec- 
tor  56  and  intermediate  bus  Bl.  Selector  56  is  control- 
led  by  control  signal  S16  from  control  unit  12,  data 
bus  BX  is  connected  to  the  X-input  port  of  ALU  30,  and 

so  data  bus  BY  is  connected  to  the  Y-input  port  of  ALU 
30.  The  output  port  of  ALU  30  is  connected  to  Y-input 
data  bus  BY  and  intermediate  data  bus  Bl,  via  selector 
44.  Selector  44  supplies  the  output  data  of  ALU  30  to 
either  bus  BY  or  bus  Bl,  under  control  of  control  signal 

55  S1  from  control  unit  12.  Data  bus  DB  is  connected  to 
intermediate  bus  Bl  and  Y-input  data  bus  BY,  via  se- 
lector  46.  Selector  46  supplies  the  data  from  data  bus 
DB  to  either  bus  Bl  or  bus  BY,  under  control  of  control 
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signal  S2  from  control  unit  12.  Y-input  data  bus  BY  is 
connected  to  data  bus  DB,  via  transfer  switch  48. 
Transfer  switch  48  transfers  data  from  bus  BY  to  bus 
DB,  under  control  of  control  signal  S3  from  control 
unit  12.  Intermediate  bus  Bl  is  connected  to  X-input 
data  bus  BX,  via  transfer  switch  50.  Transfer  switch 
50  bidirectionally  transfers  data  between  buses  Bl 
and  BX,  under  control  of  control  signal  S4  from  con- 
trol  unit  12.  Low-order  address  bus  BL  is  connected 
to  X-input  data  bus  BX,  via  transfer  switch  52.  Trans- 
fer  switch  52  bidirectionally  transfers  data  between 
buses  BL  and  BX,  under  control  of  control  signal  S5 
from  control  unit  12. 

Accumulator  register  32  is  connected  to  X-input 
data  bus  BX,  and  Y-input  data  bus  BY.  The  data  in- 
put/  output  operation  of  register  32  is  controlled  by 
control  signal  S6.  PH  register  34A  is  connected  to 
high-order  address  bus  BH  and  the  output  port  of  l/D 
register  36A.  PL  register  34B  is  connected  to  low-or- 
der  address  bus  BL  and  the  output  port  of  l/D  register 
36B.  The  data  input/  output  operations  of  registers 
34Aand  34B  are  controlled  by  control  signals  S7  and 
S8,  respectively.  l/D  registers  36A  and  36B  are  con- 
nected  to  high-orderand  low-order  address  buses  BH 
and  BL,  and  intermediate  bus  Rl  respectively.  The 
data  input/output  operations  of  l/D  register  36A  and 
36B  are  controlled  by  respective  control  signals  S9 
and  S10.  Temporary  register  38  is  connected  to  high- 
order  address  bus  BH.  The  data  input/  output  opera- 
tion  of  register  38  are  controlled  by  control  signal  S11. 
Temporary  register  40  is  connected  to  intermediate 
bus  Bl  and  Y-input  data  bus  BY.  The  data  input/output 
operations  of  register  40  are  controlled  by  control  sig- 
nal  S12.  XH  register  42A  is  connected  to  high-order 
address  bus  BH,  and  XL  register  42B  is  connected  to 
X-input  data  bus  BX.  The  data  input/output  opera- 
tions  of  registers  42A  and  42B  are  controlled  by  con- 
trol  signals  S13  and  S14,  respectively.  Control  sig- 
nals  S6  to  S14  are  generated  by  control  unit  12. 

ALU  30  receives  control  signal  S17  from  control 
unit  12  and  also  receives  pulse  signals  <|>1  and  <|>2  from 
the  clock  generator.  Control  signal  S17  designates 
the  type  of  arithmetic-logic  operation  to  be  executed 
by  ALU  30.  ALU  30  simultaneously  latches  the  data  on 
X-input  and  Y-input  data  buses  BX  and  BY,  in  re- 
sponse  to  pulse  signal  <|>1  ,  and  executes  the  designat- 
ed  operation.  ALU  30  also  supplies,  to  selector  44,  the 
data  resulting  from  the  operation,  in  response  to 
pulse  signal  <|>2. 

Accumulator  register  32  is  used  for  storing  data  in 
the  execution  of,  for  example,  an  instruction  of  the  or- 
dinary  index  mode.  In  this  case,  the  data  in  accumu- 
lator  register  32  is  supplied  to  the  X-input  of  ALU  30, 
and  is  then  processed  together  with  the  data  sup- 
plied,  from  memory  unit  16,  to  the  Y-input  of  ALU  30. 

Program  counter  34  is  used  for  storing  the  data 
representing  one  memory  address  in  memory  unit  16. 
PH  register  34A  stores  the  high-order  byte  of  of  this 

address,  while  PL  register  34B  stores  the  low-order 
byte  thereof. 

l/D  registers  36A  and  36B  of  address  counter  36 
are  respectively  used  for  pre-storing  the  one-byte 

5  data  supplied  to  PH  register  34Aand  PL  register  34B. 
Before  storing  this  data,  the  aforementioned  registers 
perform  one  of  the  following  operations  on  the  data 
supplied  from  respective  bus: 

(a)  increment  the  data  by  "1"; 
10  (b)  decrement  the  data  by  "1  ";  or 

(c)  perform  no  transformation  of  the  data. 
Control  signals  S9  and  S10  control  the  above 

three  operation  functions  of  l/D  registers  36A  and 
36B,  in  addition  to  the  input/output  of  the  data. 

15  Temporary  registers  38  and  40  are  general  reg- 
isters  for  temporarily  storing  data.  Specifically,  tem- 
porary  register  38  is  used  for  temporarily  storing  the 
contents  of  XH  register  42A,  for  example.  Temporary 
register  40  is  used  for  temporarily  storing,  for  exam- 

20  pie,  the  immediate  data. 
Index  register  42  is  used  for  addressing  the  256- 

bytes  data  area  of  memory  unit  16.  For  example,  ref- 
erence  data  representing  the  initial  address  of  the 
data  area  is  preset  in  index  register  42.  This  reference 

25  data  is  cooperated  with  8-bit  index  offset  data,  in  the 
execution  of  an  index  mode  instruction.  More  specif- 
ically,  the  content  of  XL  register  42B  is  added  to  the 
index  offset  data,  by  ALU  30,  in  order  to  obtain  an  ad- 
dress  of  RAM  data. 

30  This  data-processing  device  further  comprises 
transfer  switch  54  for  supplying  data  "00"  (hexadeci- 
mal  number)  to  the  X-input  of  ALU  30.  The  conduction 
of  transfer  switch  54  is  controlled  by  control  signal 
S1  5  supplied  from  control  unit  12.  Transfer  switch  54 

35  is  connected  between  X-input  data  bus  BX  and  the 
ground  terminal  which  is  set  to  0V  potential,  for  exam- 
ple.  When  transfer  switch  54  is  turned  on,  the  transfer 
lines  of  bus  BX  are  discharged  to  have  a  potential  of 
0V.  By  means  of  this  discharge,  the  X-input  data  of 

40  ALU  30  is  forcibly  set  to  "00". 
In  this  embodiment,  preset  data  are  supplied 

from  the  memory  unit  16  to  the  corresponding  regis- 
ters  during  the  execution  of  the  program  instruction. 
However,  the  data  may  also  be  supplied,  via  any  one 

45  of  the  buses  from  an  external  source.  In  this  case, 
control  unit  1  2  is  externally  controlled,  via  an  external 
control  terminal. 

One  operation  of  this  data-processing  device  will 
now  be  described,  with  reference  to  Figs.  4  and  5.  In 

so  this  operation,  the  control  unit  controls  the  necessary 
logic  components  in  a  specific  sequence  correspond- 
ing  to  the  AIM  instruction.  Fig.  4  shows  the  operation 
for  every  machine  cycle.  Fig.  5  shows  the  control  sig- 
nals  generated  during  the  corresponding  machine  cy- 

55  cle. 
It  is  assumed  that  program  counter  34  has  stored 

the  address  data  of  a  first  instruction  word  (or  the  op- 
eration  code)  of  the  AIM  instruction  which  will  be  read 

4 
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out  from  memory  unit  16,  in  the  coming  cycle  1. 

Cycle  1 

The  high-order  byte  and  the  low-order  byte  of  this 
address  data  are  supplied  to  memory  unit  16,  via  bus- 
es  BH,  AH,  and  buses  BL,  AL  and  selector  56,  under 
the  control  of  signals  S7,  S8,  and  S16,  respectively. 
At  this  time,  the  operation  code  of  the  AMI  instruction 
is  read  outfrom  memory  unit  16  to  instruction  register 
18,  is  decoded  by  instruction  decoder  20,  and  is  sup- 
plied  to  control  unit  12.  In  response  to  this  decoded 
signal,  control  unit  12  begins  the  control  of  execution 
circuit  14  based  on  that  signal.  The  high-order  byte  of 
the  address  data  is  supplied,  under  the  control  of  sig- 
nal  S9,  to  l/D  register  36A,  via  address  bus  BH,  while 
the  low-order  byte  is  supplied,  under  the  control  of 
signal  S10,  to  l/D  register  36B,  via  address  bus  BL.  At 
this  time,  the  content  of  address  counter  36  is  incre- 
mented  by  "1",  under  the  control  of  signals  S9  and 
S10.  When  the  content  of  register  36B  is  "FF"  (hexa- 
decimal),  this  increment  operation  causes  the  content 
of  register  36B  to  change  to  "00"  and  to  add  "1  "  to  the 
content  of  register  36A. 

Cycle  2 

The  data  in  l/D  registers  36A  and  36B  are  sup- 
plied,  under  the  control  of  signals  S9,  S10,  and  S16, 
to  memory  unit  16,  as  address  data  for  the  second  in- 
struction  word  (or  index  offset  data),  via  address  bus- 
es  BH,  AH,  and  address  buses  BL,  ALand  selector  56, 
respectively.  Memory  unit  16  reads  out  the  index  off- 
set  data  from  the  designated  address  location,  onto 
data  bus  DB.  On  the  other  hand,  l/D  registers  36Aand 
36B  respectively  latch  the  data  on  buses  BH  and  BL, 
under  the  control  of  signals  S9  and  S10.  The  latched 
data  of  address  counter  36  is  incremented  by  "1",  un- 
der  the  control  of  signals  S9  and  S10. 

Cycle  3 

The  data  in  l/D  registers  36A  and  36B  are  sup- 
plied,  under  the  control  of  signals  S9,  S10  and  S16, 
to  memory  unit  16,  as  the  address  data  for  the  third 
instruction  word  (or  the  immediate  data)  of  the  AIM  in- 
struction,  via  address  buses  BH  and  AH,  address 
buses  BLand  AL,  and  selector  56,  respectively.  At  this 
time,  transfer  switch  54  is  turned  on  under  the  control 
of  signal  S15,  and  the  data  "00"  (hexadecimal  num- 
ber)  is  supplied  to  X-input  data  bus  BX.  On  the  other 
hand,  the  index  offset  data  readout  in  cycle  2  is  sup- 
plied  from  data  bus  DB  to  Y-input  data  bus  BY,  via  se- 
lector  46,  under  the  control  of  signal  S2.  ALU  30  adds 
together  the  index  offset  data  supplied  to  the  Y-input 
port,  and  the  data  "00"  supplied  to  the  X-input  port, 
under  the  control  of  signal  S17.  Then,  the  immediate 
data  is  read  out  from  the  designated  address  location 

of  memory  unit  16,  onto  data  bus  DB.  At  the  same 
time,  l/D  registers  36Aand  36B  respectively  latch  the 
data  on  buses  BH  and  BL,  under  the  control  of  signals 
S9and  S10.  The  content  of  address  counter36  is  then 

5  incremented  by  "1",  under  the  control  of  signals  S9 
and  S10. 

Cycle  4 

10  The  contents  of  l/D  registers  36A  and  36B  are 
loaded,  under  the  control  of  signals  S9  and  S10,  into 
PH  register  34Aand  PL  register  34B,  respectively,  as 
the  address  data  for  fetching  the  next  instruction  word 
of  the  AIM  instruction.  The  address  data  is  kept  stored 

15  in  program  counter  34  until  the  start  of  the  fetch  cycle 
of  the  next  instruction  word  of  the  AIM  instruction.  On 
the  other  hand,  the  immediate  data  on  data  bus  DB 
is  stored,  under  the  control  of  signals  S2  and  S12,  in 
temporary  register  40,  via  selector  46  and  intermedi- 

20  ate  bus  Bl.  In  parallel  with  these  operations,  the  con- 
tent  of  XL  register  42B  is  supplied  to  X-input  port  of 
ALU  30  via  X-input  data  bus  BX,  under  the  control  of 
signal  S14.  The  data  representing  the  result  of  addi- 
tion  is  fed  back  to  the  Y-input  port  of  ALU  30  via  se- 

25  lector  44  and  Y-input  data  bus  BY,  under  the  control 
of  signal  S1  .  ALU  30  adds  the  content  of  XL  register 
42B  supplied  to  X-input  port  and  the  data  represent- 
ing  the  result  of  addition,  supplied  to  Y-input  port  (i.e. 
index  offset  data),  under  the  control  of  signals  S17. 

30  The  content  of  register  42B  is  further  supplied  to  l/D 
register  36B  via  X-input  data  bus  BX,  transfer  switch 
52,  and  address  bus  BL,  and  is  stored  in  l/D  register 
36B,  under  the  control  of  signals  S14,  S5,  and  S10. 
The  content  of  XH  register  42A  is  supplied  to  tempor- 

35  ary  register  38  and  l/D  register  36A,  via  address  bus 
BH,  and  is  stored  in  respective  registers,  under  the 
control  of  signals  S13  and  S11.  Then,  the  content  of 
l/D  register  36A  is  incremented  by  "1". 

40  Cycle  5 

The  data  representing  the  result  of  the  arithmetic- 
logic  operation  performed  in  cycle  4  is  supplied,  as 
the  low-order  address  data  of  the  RAM  data,  from 

45  ALU  30  to  memory  unit  16,  via  selector  44,  intermedi- 
ate  bus  Bl,  selector  56,  and  address  bus  AL,  underthe 
control  of  signals  S1  and  S16.  If  this  result  data  con- 
tains  a  carry,  the  content  of  l/D  register  36A  is  sup- 
plied  to  memory  unit  16  via  address  bus  BH  and  ad- 

50  dress  bus  AH,  as  the  high-order  address  data  of  the 
RAM,  under  the  control  of  signals  S9.  On  the  other 
hand,  if  it  has  no  carry,  the  content  of  temporary  reg- 
ister  38  is  supplied  to  memory  unit  16,  via  address 
buses  BH  and  AH,  under  the  control  of  signal  S11. 

55  Memory  unit  16  reads  out  data  from  the  address  lo- 
cation  designated  by  this  RAM  data  address,  and  ap- 
plies  it  to  data  bus  DB.  The  high-order  byte  of  the  RAM 
data  address  is  supplied,  under  the  control  of  signal 

5 
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S9,  to  l/D  register  36A  via  address  bus  BH,  and  is  stor- 
ed  in  l/D  register  36A,  while  the  low-order  byte  is  sup- 
plied,  under  the  control  of  signal  S10,  to  l/D  register 
36B,  via  intermediated  bus  Bl,  and  is  stored  in  register 
36B. 

Cycle  6 

The  contents  of  l/D  registers  36Aand  36B,  i.e.  the 
address  of  RAM  data,  are  supplied  to  address  buses 
BH  and  BL,  under  the  control  of  signals  S9  and  S10. 
The  data  on  data  bus  DB  is  supplied  to  the  X-input 
port  of  ALU  30,  via  selector  46,  intermediate  bus  Bl, 
transfer  switch  50,  and  X-input  data  bus  BX,  under  the 
control  of  signals  S2  and  S4.  The  content  of  tempor- 
ary  register  40,  i.e.  immediate  data,  is  supplied  to  the 
Y-input  port  of  ALU  30  via  Y-input  data  bus  BY,  under 
the  control  of  signal  S12.  ALU  30  performs  an  AND 
operation  with  respect  to  the  RAM  data  and  immedi- 
ate  data,  under  the  control  of  signal  S7.  The  data  on 
address  buses  BH  and  BL  is  latched  by  l/D  registers 
36A  and  36B,  as  address  data  for  RAM  data,  under 
the  control  of  signals  S9  and  S10. 

Cycle  7 

The  contents  of  l/D  registers  36A  and  36B  are 
supplied,  under  the  control  of  signals  S10,  S16  and 
S9,  to  memory  unit  16,  via  address  buses  BH,  AH  and 
address  buses  BL,  AL  and  selector  56,  respectively. 
The  result  of  the  operation  performed  in  cycle  6  is 
supplied,  under  the  control  of  signals  S10,  S1,  and 
S3,  from  ALU  30  to  memory  unit  16,  via  selector  44, 
Y-input  data  bus  BY,  transfer  switch  48,  and  data  bus 
DB.  Memory  unit  16  stores  this  data  in  the  address  lo- 
cation  designated  by  the  content  of  address  counter 
36.  The  execution  of  the  AIM  instruction  ends  at  this 
point. 

Cycle  8 

The  contents  of  PH  and  PL  registers  34Aand  34B 
of  program  counter  34,  are  supplied,  under  the  control 
of  signals  S7  and  S8,  to  address  buses  BH  and  BL, 
respectively,  as  the  address  data  for  the  first  instruc- 
tion  word  of  the  next  instruction. 

In  this  embodiment,  ALU  30  performs  an  addition 
in  cycle  3.  In  this  addition,  the  value  of  index  offset 
data  is  not  changed.  In  other  words,  ALU  30  functions 
as  a  register  for  storing  index  offset  data,  in  cycle  3. 

This  data-processing  device  can,  therefore,  exe- 
cute  the  AIM  instruction  in  seven  machine  cycles. 

Supposing  that  ALU  30  does  not  perform  addition 
of  "00"  (hexadecimal)  and  the  index  offset  data,  and 
that  the  number  of  registers  is  limited  to  the  number 
in  the  embodiment  of  the  present  invention,  then  the 
execution  of  the  AIM  instruction  requires  twelve  ma- 
chine  cycles.  The  reason  for  this  is  that  the  index  off- 

26  991  B1  10 

set  data  has  to  be  temporarily  stored  in  memory  unit 
16,  in  order  to  prevent  the  data  in  the  accumulator  reg- 
ister  from  being  erased.  The  addressing  of  memory 
unit  16  undesirably  requires  more  machine  cycles 

5  than  in  this  present  invention. 
If  the  instruction-word  format  of  the  AIM  instruc- 

tion  is  arranged  in  the  order  of  operation  code,  im- 
mediate  code,  and  index  offset  data,  the  AIM  instruc- 
tion  can  be  executed  in  the  same  number  of  cycles  as 

10  in  this  embodiment.  However,  the  instruction  of  the 
ordinary  index  mode  is  written  in  the  instruction-word 
format,  in  the  order  of  operation  code,  and  index  off- 
set  data.  The  format  thus  arranged  forms  an  irregular 
format.  This  is  not  practical,  since  coding  errors  are 

15  more  likely  to  occur  when  a  programmer  does  manual 
assembling. 

As  has  been  described  above,  according  to  the 
present  invention,  the  AIM  instruction  can  be  execut- 
ed  without  the  need  to  increase  the  number  of  regis- 

20  ters. 
While  in  the  embodiment,  memory  unit  16  is 

formed  in  the  same  chip,  together  with  the  other  logic 
components,  it  may  be  formed  in  a  separate  chip,  with 
the  wiring  being  similar  to  the  above  instance. 

25  In  the  embodiment  described  above,  ALU  30  is 
controlled  to  perform  an  addition  when  the  data  of 
"00"  (hexadecimal)  is  supplied  to  the  X-input  port  of 
ALU  30  by  means  of  transfer  switch  54.  However,  ALU 
30  can  be  controlled  to  perform  a  subtraction  or  "OR" 

30  operation.  In  addition,  transfer  switch  54  can  be  con- 
nected  between  data  bus  BX  and  the  power  source 
terminal  which  is  setto  5  V  potential,  in  order  to  supply 
the  data  of  "FF"  (hexadecimal)  to  the  X-input  port  of 
ALU  30.  When  the  data  of  "FF"  is  supplied  by  means 

35  of  transfer  switch  54,  ALU  30  is  controlled  to  perform 
an  "AND"  operation. 

In  the  embodiment,  the  data  of  "00"  (hexadeci- 
mal)  and  the  index  offset  data  are  added  together  in 
cycle  3.  However,  it  is  possible  to  add  the  index  offset 

40  data  to  the  content  of  XL  register  52B  in  cycle  3,  and 
add  the  result  to  the  data  of  "00"  in  cycle  4. 

Claims 
45 

1.  A  data  processing  device  comprising: 
-  memory  means  (16)  for  storing  data  and  a 

plurality  of  various  instructions,  at  least  one 
of  said  instructions  being  a  specific  instruc- 

50  tion  having  an  operation  code  word  and  at 
least  two  additional  instruction  words  being 
stored  in  succession  in  said  memory  means 
(16); 

-  bus  means  (AB,  DB)  for  data  transfer; 
55  -  execution  means  (14),  connected  via  said 

bus  means  (AB,  DB)  to  said  memory  means 
(16),  for  performing  a  sequence  of  opera- 
tions  to  execute  an  instruction  fetched  from 

6 
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said  memory  means  (16),  said  executing 
means  (14)  including  arithmetic-logic 
means  (30)  for  performing  arithmetic-logic 
operations  and  temporary  registers  (38,  40) 
for  storing  data,  5 

-  control  means  (12,  18,  20),  connected  via 
said  bus  means  (AB,  DB)  to  said  memory 
means  (16)  and  said  execution  means  (14) 
for  controlling  the  operation  sequence  of 
said  execution  means  (14)  according  to  the  10 
fetched  instruction;  and 

-  clock  generation  means  (10),  connected  to 
said  execution  means  (14)  and  said  control 
means  (12,  18,  20),  for  generating  a  clock 
signal  defining  machine  cycles  during  each  15 
of  which  an  operation  of  said  execution 
means  (14)  is  performed,  wherein  during  an 
idle  cycle,  meaningless  or  invalid  data  nor- 
mally  exists  in  said  arithmetic-logic  means 
(30),  20 

characterized  in  that 
when  executing  said  specific  instruction,  said 
control  means  (12,  18,  20)  fetches  one  after  an- 
other  said  operation  code  and  said  at  least  two  in- 
struction  words  of  said  specific  instruction  from  25 
said  memory  means  (16),  and  controls  said  arith- 
metic-logic  means  (30)  to  produce  output  data 
equal  to  the  input  data  fetched  from  memory 
means  (1  6)  during  the  previous  machine  cycle,  as 
a  result  of  an  arithmetic-logic  operation  per-  30 
formed  during  an  idle  cycle  in  which  one  of  said 
instruction  words  of  said  specific  instruction  is 
fetched,  whereby  said  arithmetic-logic  means 
(30)  serves  as  a  register  for  said  input  data  during 
that  idle  cycle.  35 

A  data  processing  device  according  to  claim  1, 
characterized  in  that 

-  said  control  means  (12,  18,  20)  includes: 
-  an  instruction  register  (18)  for  storing  the  40 

operation  code  of  the  fetched  instruction; 
-  an  instruction  decoder  (20)  for  decoding  the 

operation  code  stored  in  said  instruction 
register  (18)  to  detect  the  specific  instruc- 
tion;  and  45 

-  a  control  circuit  (12)  for  controlling  said  ar- 
ithmetic-logic  means  (30)  to  produce  the 
output  data  equal  to  the  input  data  as  a 
dummy  operation  during  the  idle  cycle, 
upon  detection  of  the  specific  instruction.  so 

A  data  processing  device  according  to  claim  2, 
characterized  in  that  said  arithmetic-logic  means 
(30)  is  controlled  to  effect  the  dummy  operation 
on  the  second  word  during  the  idle  cycle  and  an  55 
arithmetic-logic  operation  on  the  third  word  dur- 
ing  a  machine-cycle  subsequent  to  said  idle  cy- 
cle. 

4.  A  data  processing  device  according  to  claim  3, 
characterized  in  that  said  at  least  two  additional 
instruction  words  of  said  specific  instruction  are 
an  index  offset  data,  and  immediate  data,  respec- 
tively. 

5.  A  data  processing  device  according  to  claim  3  or 
4,  characterized  in  that  said  control  circuit  (1  2)  in- 
cludes  a  data  supply  section  (54)  for  supplying 
predetermined  data,  and  in  that  said  arithmetic- 
logic  means  (30)  includes  first  and  second  inputs 
which  receives  the  second  word  and  predeter- 
mined  data  during  said  idle  cycle. 

6.  A  data  processing  device  according  to  claim  5, 
characterized  in  that  said  predetermined  data  is 
a  plurality  of  Boolean  zeroes,  and  in  that  said 
dummy  operation  is  one  of  addition,  subtraction, 
and  "OR"  operations. 

7.  A  data  processing  device  according  to  claim  5, 
characterized  in  that  said  predetermined  data  is 
a  plurality  of  Boolean  ones,  and  in  that  said  dum- 
my  operation  is  an  "AND"  operation. 

Patentanspruche 

1.  Eine  Datenverarbeitungsvorrichtung  mit: 
-  Speichermittel  (16)  zum  Speichern  von  Da- 

ten  und  einer  Vielzahl  verschiedener  An- 
weisungen,  wobei  mindestens  eine  der  An- 
weisungen  eine  spezif  ische  Anweisung  mit 
einem  Operationscode-Wort  und  minde- 
stens  zwei  zusatzlichen  Anweisungsworten 
ist,  die  nacheinander  in  dem  Speichermittel 
(16)  gespeichert  werden; 

-  Busmittel  (AB,  DB)  fur  eine  Datenubertra- 
gung; 

-  Ausfuhrungsmittel  (14),  das  uberdas  Bus- 
mittel  (AB,  DB)  mit  dem  Speichermittel  (16) 
verbunden  ist,  zum  Ausfuhren  einer  Se- 
quenz  von  Operationen,  urn  eine  aus  dem 
Speichermittel  (16)  geholte  Anweisung 
auszuf  uhren,  wobei  das  Ausfuhrungsmittel 
(14)  ein  arithmetisches-logisches  Mittel 
(30)  zum  Ausfuhren  von  arithmetischen-lo- 
gischen  Operationen  und  temporare  Regi- 
ster  (38,  40)  zum  Speichern  von  Daten  ein- 
schlieftt; 

-  Regelungsmittel  (12,  18,  20),  das  uberdas 
Busmittel  (AB,  DB)  mit  dem  Speichermittel 
(16)  und  dem  Ausfuhrungsmittel  (14)  ver- 
bunden  ist,  zum  Regeln  der  Operationsse- 
quenz  des  Ausfuhrungsmittels  (14)  gemali 
der  geholten  Anweisung;  und 

-  Takt-Erzeugungsmittel  (10),  das  mit  dem 
Ausfuhrungsmittel  (14)  und  dem  Rege- 
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lungsmittel  (12,  18,  20)  verbunden  ist,  zum 
Erzeugen  eines  Taktsignals,  welches  Ma- 
schinen-  bzw.  Rechnerzyklen  definiert, 
wahrend  der  jeweils  eine  Operation  des 
Ausfuhrungsmittels  (14)  ausgefuhrt  wird, 
worin  wahrend  eines  Wartezyklus  bedeu- 
tungslose  oder  ungultige  Daten  gewohnlich 
in  dem  arithmetischen-logischen  Mittel  (30) 
existieren  bzw.  vorliegen, 

dadurch  gekennzeichnet,  dali 
beim  Ausfuhren  der  spezifischen  Anweisung  das 
Regelungsmittel  (12,  18,  20)  den  Operationsco- 
de  und  die  mindestens  zwei  Anweisungsworte 
der  spezifischen  Anweisung  nacheinander  aus 
dem  Speichermittel  (16)  holt  und  das  arithmeti- 
sche-logische  Mittel  (30)  regelt,  urn  Ausgabeda- 
ten,  die  gleich  den  aus  dem  Speichermittel  (16) 
wahrend  des  vorhergehenden  Maschinen  bzw. 
Rechnerzyklus  geholten  Eingabedaten  sind,  als 
ein  Resultat  einer  arithmetischen-logischen  Ope- 
ration  zu  erzeugen,  die  wahrend  eines  Wartezy- 
klus  ausgefuhrt  wird,  in  welchem  eines  der  An- 
weisungsworte  der  spezifischen  Anweisung  ge- 
holt  wird,  wodurch  das  arithmetische-logische 
Mittel  (30)  als  ein  Register  fur  die  Eingabedaten 
wahrend  dieses  Wartezyklus  dient. 

2.  Eine  Datenverarbeitungsvorrichtung  nach  An- 
spruch  1  ,  dadurch  gekennzeichnet,  dali 

-  das  Regelungsmittel  (12,  18,  20)  ein- 
schlielit: 

-  ein  Anweisungsregister  (1  8)  zum  Speichern 
des  Operationscodes  der  geholten  Anwei- 
sung; 

-  eine  Anweisungs-Dekodiervorrichtung  (20) 
zum  Decodieren  des  in  dem  Anweisungsre- 
gister  (18)  gespeicherten  Operationsco- 
des,  urn  die  spezif  ische  Anweisung  festzu- 
stellen;  und 

-  eine  Regelungsschaltung  (12)  zum  Regeln 
des  arithmetischen-logischen  Mittels  (30), 
urn  die  Ausgabedaten  gleich  den  Eingabe- 
daten  als  eine  Blindoperation  wahrend  des 
Wartezyklus  bei  Feststellung  der  spezifi- 
schen  Anweisung  zu  erzeugen. 

3.  Eine  Datenverarbeitungsvorrichtung  nach  An- 
spruch  2,  dadurch  gekennzeichnet,  dali  das 
arithmetische-logische  Mittel  (30)  geregelt  wird, 
urn  die  Blindoperation  an  dem  zweiten  Wort  wah- 
rend  des  Wartezyklus  und  eine  arithmetische-lo- 
gische  Operation  an  dem  dritten  Wort  wahrend 
eines  Maschinen-  bzw.  Rechnerzyklus,  der  dem 
Wartezyklus  folgt,  auszuf  uhren. 

4.  Eine  Datenverarbeitungsvorrichtung  nach  An- 
spruch  3,  dadurch  gekennzeichnet,  dali  die  min- 
destens  zwei  zusatzlichen  Anweisungsworte  der 

spezifischen  Anweisung  Index-Offsetdaten  be- 
ziehungsweise  Direktdaten  sind. 

5.  Eine  Datenverarbeitungsvorrichtung  nach  An- 
5  spruch  3  oder  4,  dadurch  gekennzeichnet,  dali 

die  Regelungsschaltung  (12)  einen  Datenzufuhr- 
teil  (54)  zum  Zufuhren  vorher  bestimmter  Daten 
einschlielit,  und  dadurch,  dali  das  arithmetische- 
logische  Mittel  (30)  erste  und  zweite  Eingange 

10  einschlielit,  welche  das  zweite  Wort  und  vorher 
bestimmte  Daten  wahrend  des  Wartezyklus  emp- 
fangen. 

6.  Eine  Datenverarbeitungsvorrichtung  nach  An- 
15  spruch  5,  dadurch  gekennzeichnet,  dali  die  vor- 

her  bestimmten  Daten  eine  Vielzahl  boolescher 
Nullen  sind,  und  dadurch,  dali  die  Blindoperation 
eine  von  Additions-,  Subtraktions-  und  "OR"- 
bzw.  "ODER"-Operationen  ist. 

20 
7.  Eine  Datenverarbeitungsvorrichtung  nach  An- 

spruch  5,  dadurch  gekennzeichnet,  dali  die  vor- 
her  bestimmten  Daten  eine  Vielzahl  boolescher 
Einsen  sind,  und  dadurch,  dali  die  Blindoperation 

25  eine  "AND"-  bzw.  "UND"-Operation  ist. 

Revendications 

30  1.  Dispositifdetraitementde  donnees  comprenant: 
un  moyen  de  memoire  (16)  pour  memori- 

ser  des  donnees  et  une  pluralite  de  differentes 
instructions,  au  moins  une  desdites  instructions 
etant  une  instruction  specifique  comportant  un 

35  mot  de  code  operation  et  au  moins  deux  mots 
d'instruction  supplementaires  etant  memorises 
successivement  dans  ledit  moyen  de  memoire 
(16); 

un  moyen  de  bus  (AB,DB)  pourle  transfert 
40  de  donnees; 

un  moyen  d'execution  (14),  connecte  par 
I'  intermedia  ire  dudit  moyen  de  bus  (AB,DB)  audit 
moyen  de  memoire  (16),  pour  executer  une  serie 
d'operations  afin  d'executer  une  instruction  ex- 

45  traite  dudit  moyen  de  memoire  (16),  ledit  moyen 
d'execution  (14)  incluant  un  moyen  arithmetique- 
logique  (30)  pour  executer  des  operations 
arithmetiques-logiques  et  des  registres  tempo- 
raires  (38,40)  pour  enregistrer  des  donnees; 

so  un  moyen  de  commande  (12,18,20), 
connecte  par  I'intermediaire  dudit  moyen  de  bus 
(AB,DB)  audit  moyen  de  memoire  (16)  et  audit 
moyen  d'execution  (14),  pour  commander  la  se- 
rie  d'operations  dudit  moyen  d'execution  (14) 

55  conformement  a  I'instruction  extraite;  et, 
un  moyen  generateur  de  signaux  d'horlo- 

ge  (1  0),  connecte  audit  moyen  d'execution  (14)  et 
audit  moyen  de  commande  (12,18,20),  pour  en- 

8 
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gendrer  un  signal  d'horloge  definissant  des  cy- 
cles-machine  pendant  chacun  desquels  une  ope- 
ration  dudit  moyen  d'execution  (14)  estexecutee, 
oil,  pendant  un  cycle  d'inactivite,  des  donnees 
sans  signification  ou  non  valides  sont  normale-  5 
ment  presentes  dans  ledit  moyen  arithmetique- 
logique  (30), 

caracterise  en  ce  que,  pendant  I'execution 
de  ladite  instruction  specifique,  ledit  moyen  de 
commande  (12,1  8,20)  extrait  dudit  moyen  deme-  10 
moire  (16),  successivement,  ledit  code  operation 
et  lesdits  au  moins  deux  mots  d'instruction  de  la- 
dite  instruction  specifique,  et  commande  audit 
moyen  arithmetique-logique  (30)  de  produire  des 
donnees  de  sortie  egales  aux  donnees  d'entree  15 
extraites  du  moyen  de  memoire  (16)  pendant  le 
cycle-machine  precedent,  a  la  suite  d'une  opera- 
tion  arithmetique-logique  executee  pendant  un 
cycle  d'inactivite  ou  un  desdits  mots  d'instruction 
de  ladite  instruction  specifique  est  extrait,  ledit  20 
moyen  arithmetique-logique  (30)  servant  de  la 
sorte  de  registre  pour  lesdites  donnees  d'entree 
pendant  ce  cycle  d'inactivite. 

2.  Dispositif  de  traitement  de  donnees  selon  la  re-  25 
vendication  1,  caracterise  en  ce  que  ledit  moyen 
de  commande  (12,18,20)  inclut: 

un  registre  d'instruction  (18)  pourenregis- 
trer  le  code  operation  de  I'instruction  extraite; 

un  decodeur  d'instruction  (20)  pour  deco-  30 
der  le  code  operation  enregistre  dans  ledit  regis- 
tre  d'instruction  (1  8)  af  in  de  detecter  I'instruction 
specifique;et, 

un  circuit  de  commande  (12)  pour 
commander  audit  moyen  arithmetique-logique  35 
(30)  de  produire  les  donnees  de  sortie  egales  aux 
donnees  d'entree  comme  operation  fictive  pen- 
dant  le  cycle  d'inactivite,  a  la  detection  de  I'ins- 
truction  specifique. 

40 
3.  Dispositif  de  traitement  de  donnees  selon  la  re- 

vendication  2,  caracterise  en  ce  que  ledit  moyen 
arithmetique-logique  (30)  est  commande  pour 
executer  I'operation  fictive  sur  le  deuxieme  mot 
pendant  le  cycle  d'inactivite  et  une  operation  45 
arithmetique-logique  sur  le  troisieme  mot  pen- 
dant  un  cycle  -machine  suivant  ledit  cycle  d'inac- 
tivite. 

se  en  ce  que  ledit  circuit  de  commande  (12) 
comprend  une  unite  generatrice  de  donnees  (54) 
pour  generer  des  donnees  predeterminees,  et  en 
ce  que  ledit  moyen  arithmetique-logique  (30) 
comprend  des  premiere  et  seconde  entrees  qui 
recoivent  le  deuxieme  mot  et  les  donnees  prede- 
terminees  pendant  ledit  cycle  d'inactivite. 

6.  Dispositif  de  traitement  de  donnees  selon  la  re- 
vendication  5,  caracterise  en  ce  que  lesdites  don- 
nees  predeterminees  sont  une  pluralite  de  zeros 
booleens,  et  en  ce  que  ladite  operation  fictive  est 
I'une  des  operations  d'addition,  de  soustraction 
et  "OU". 

7.  Dispositif  de  traitement  de  donnees  selon  la  re- 
vendication  5,  caracterise  en  ce  que  lesdites  don- 
nees  predeterminees  sont  une  pluralite  de  uns 
booleens,  et  en  ce  que  ladite  operation  fictive  est 
une  operation  "ET". 

4.  Dispositif  de  traitement  de  donnees  selon  la  re-  50 
vendication  3,  caracterise  en  ce  que  lesdits  au 
moins  deux  mots  d'instruction  supplementaires 
de  ladite  instruction  specifique  sont  respective- 
ment  des  donnees  de  decalage  d'index  et  des 
donnees  immediates.  55 

5.  Dispositif  de  traitement  de  donnees  selon  I'une 
quelconque  des  revendications  3  et  4,  caracteri- 
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