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©  Single  chip  microcomputer  having  protection  function  for  content  of  internal  ROM. 

©  A  single  chip  microcomputer  coupled  to  an  ex- 
ternal  memory  includes  a  latch  circuit  having  a  data 
input  connected  to  an  operation  mode  designation 
terminal  and  a  toggle  input  connected  to  a  reset 
terminal,  so  that  a  logical  value  of  the  operation 
mode  designation  terminal  is  latched  in  the  latch 
circuit  at  the  moment  the  resetting  is  released.  An 
output  of  the  latch  circuit  is  connected  to  an  address 
discriminating  circuit,  which  also  receives  an  address 
so  as  to  discriminate  whether  the  received  address 
is  directed  to  an  internal  ROM  or  an  external  mem- 
ory  so  that  the  address  discriminating  circuit  controls 
an  associated  selector  to  cause  it  to  select  the 

internal  ROM  in  the  former  case  and  the  external 
memory  in  the  latter  case  or  when  the  output  of  the 
latch  circuit  indicates  the  external  memory. 

With  this  arrangement,  even  if  the  logical  value 
of  the  operation  mode  designation  terminal  changes 
after  the  resetting  is  released,  the  output  of  the  latch 
circuit  does  not  change.  Accordingly,  when  the  op- 
eration  was  started  with  the  external  memory  opera- 
tion  mode,  the  operation  mode  is  in  no  way  changed 
to  the  internal  ROM  operation  mode  in  the  course  of 
execution  of  a  program.  Therefore,  secrecy  of  the 
content  of  data  in  the  internal  ROM  can  be  main- 
tained. 
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Background  of  the  Invention 

Field  of  the  invention 

The  present  invention  relates  to  a  single  chip 
microcomputer,  and  more  specifically  to  a  single 
chip  microcomputer  having  a  function  of  protecting 
secrecy  of  a  content  of  an  internal  ROM. 

Description  of  related  art 

Some  of  conventional  single  chip  microcom- 
puters  has  an  internal  ROM  (read  only  memory) 
operation  mode  and  an  external  memory  operation 
mode.  In  this  type  of  single  chip  microcomputer,  an 
address  discriminating  circuit  is  provided  internally 
in  the  single  chip  microcomputer  so  as  to  discrimi- 
nate  whether  an  address  on  an  internal  address 
bus  is  directed  to  an  internal  ROM  or  an  external 
memory.  If  the  address  is  directed  to  the  internal 
ROM,  the  address  discriminating  circuit  controls  an 
associated  selector  to  cause  it  to  select  the  internal 
ROM,  so  that  for  example  a  CPU  (central  process- 
ing  unit)  can  access  to  the  internal  ROM.  If  the 
address  is  directed  to  the  external  memory,  the 
address  discriminating  circuit  controls  the  selector 
to  cause  it  to  select  the  external  memory,  so  that 
the  CPU  can  access  to  the  external  memory. 

In  addition,  there  is  provided  an  operation 
mode  designating  terminal  which  is  accessible 
from  an  external.  If  the  operation  mode  designating 
terminal  is  brought  to  an  external  memory  opera- 
tion  mode  designation  level,  the  address  dis- 
criminating  circuit  controls  the  selector  to  select  the 
external  memory,  regardless  of  the  address  on  the 
internal  address  bus. 

Generally,  the  external  memory  has  an  address 
space  considerably  larger  than  that  of  the  internal 
ROM.  In  some  cases,  a  program  for  reading  out  a 
content  of  the  internal  ROM  is  stored  in  the  exter- 
nal  memory  at  a  location  having  an  address  dif- 
ferent  from  that  of  the  internal  ROM.  In  this  case,  if 
the  CPU  is  initialized  and  the  operation  mode  des- 
ignating  terminal  is  set  to  the  external  memory 
operation  mode  designation  level,  a  programmed 
operation  is  started  from  a  heading  address  of  the 
external  memory.  If  the  program  for  reading  out  the 
content  of  the  internal  ROM  starts  from  the  heading 
address  of  the  external  memory,  the  internal  ROM 
reading  program  is  executed.  In  the  course  of 
execution  of  this  reading  program,  even  if  the  level 
of  the  operation  mode  designating  terminal  is 
changed  from  the  external  memory  operation  mode 
designation  level  to  an  internal  ROM  operation 
mode  designation  level,  since  the  address  storing 
the  internal  ROM  reading  program  is  out  of  an 
address  area  of  the  internal  ROM,  the  address 
discriminating  circuit  continues  to  control  the  selec- 

tor  to  cause  it  to  select  the  program  data  stored  in 
the  external  memory,  so  that  the  reading  program 
stored  in  the  external  memory  is  continuously  ex- 
ecuted. 

5  Further,  when  the  operation  mode  designating 
terminal  is  set  to  the  internal  ROM  operation  mode 
designation  level,  if  an  instruction  for  sequentially 
reading  the  data  stored  in  the  internal  ROM  is 
executed  in  the  course  of  execution  of  the  pro- 

io  gram,  since  an  address  to  he  read  is  in  the  ad- 
dress  area  of  the  internal  ROM,  the  address  dis- 
criminating  circuit  controls  the  selector  to  cause  it 
to  select  the  output  of  the  internal  ROM.  Therefore, 
the  data  of  the  internal  ROM  is  sent  through  an 

75  internal  data  bus  to  an  external  data  bus. 
Namely,  the  data  stored  in  the  internal  ROM  of 

the  single  chip  microcomputer  can  be  easily  read 
out  by  even  a  third  party  by  means  of  the  program 
stored  in  the  external  memory,  by  handling  the 

20  level  of  the  operation  mode  designating  terminal. 
This  is  disadvantageous  since  even  a  third  party 
can  read  out  the  data  and  therefore  the  software 
lacks  secrecy. 

25  Summary  of  the  Invention 

Accordingly,  it  is  an  object  of  the  present  in- 
vention  to  provide  a  single  chip  microcomputer 
which  has  overcome  the  above  mentioned  defect 

30  of  the  conventional  one. 
Another  object  of  the  present  invention  is  to 

provide  a  single  chip  microcomputer  capable  of 
maintaining  the  secrecy  of  a  content  of  data  in  an 
internal  ROM. 

35  The  above  and  other  objects  of  the  present 
invention  are  achieved  in  accordance  with  the 
present  invention  by  a  single  chip  microcomputer 
which  includes  an  internal  ROM  and  which  op- 
erates  by  using  either  the  internal  ROM  or  an 

40  external  memory  connected  through  a  predeter- 
mined  interface  terminal,  as  one  of  data  storing 
means,  by  a  selecting  action  in  accordance  with  a 
logical  value  of  a  predetermined  operation  mode 
designating  terminal,  the  single  chip  microcom- 

45  puter  comprising  a  latch  for  latching  the  logical 
value  at  the  operation  mode  designating  terminal 
when  the  resetting  state  is  released. 

With  this  arrangement,  the  logical  value  of  the 
operation  mode  designation  terminal  is  held  at  the 

50  moment  the  resetting  is  released.  Thus,  even  if  the 
logical  value  of  the  operation  mode  designation 
terminal  changes  after  the  resetting  is  released,  the 
output  of  the  latch  circuit  does  not  change.  Accord- 
ingly,  when  the  operation  was  started  with  the 

55  external  memory  operation  mode,  the  operation 
mode  is  in  no  way  changed  to  the  internal  ROM 
operation  mode  in  the  course  of  execution  of  a 
program.  Therefore,  secrecy,  of  the  content  of  data 
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in  the  internal  ROM  can  be  kept. 
The  above  and  other  objects,  features  and  ad- 

vantages  of  the  present  invention  will  be  apparent 
from  the  following  description  of  preferred  embodi- 
ments  of  the  invention  with  reference  to  the  accom- 
panying  drawings. 

Brief  Description  of  the  Drawings 

Figure  1  is  a  block  diagram  of  a  first  embodi- 
ment  of  the  single  chip  microcomputer  in  accor- 
dance  with  the  present  invention; 
Figure  2  shows  a  location  of  the  program  for 
reading  the  internal  ROM  of  the  first  embodi- 
ment; 
Figure  3  is  a  block  diagram  of  a  second  em- 
bodiment  of  the  single  chip  microcomputer  in 
accordance  with  the  present  invention;  and 
Figure  4  shows  a  location  of  the  program  for 
reading  the  internal  ROM  of  the  second  embodi- 
ment. 

Description  of  the  Preferred  embodiments 

Referring  to  Figure  1,  there  is  shown  a  block 
diagram  of  a  first  embodiment  of  the  single  chip 
microcomputer  in  accordance  with  the  present  in- 
vention.  As  shown  in  Figure  1,  a  single  chip  micro- 
computer  1  of  this  embodiment  is  coupled  to  an 
external  memory  7,  and  comprises  an  address 
discriminating  circuit  2,  an  internal  ROM  3,  a  selec- 
tor  4,  a  CPU  5  and  a  latch  circuit  6,  which  are 
coupled  as  shown.  The  latch  circuit  6  can  be 
formed  of  for  example  a  D-type  flipflop.  The  other 
components  including  an  internal  RAM  and  a  timer 
circuit  are  not  shown  in  Figure  1  because  they 
does  not  directly  relate  to  the  present  invention. 

Through  an  internal  address  bus  201,  an  ad- 
dress  information  is  transferred  to  the  address  dis- 
criminating  circuit  2  and  the  internal  ROM  3  of  the 
single  chip  microcomputer  1  ,  and  also  to  the  exter- 
nal  memory  7  through  an  address  bus  interface 
terminal  40  and  an  external  address  bus  204.  An 
output  of  the  internal  ROM  3  is  connected  to  one 
input  of  the  selector  4,  and  the  other  input  of  the 
selector  4  is  connected  to  an  internal  data  bus  202, 
which  is  connected  to  the  CPU  5  and  also  through 
a  data  bus  interface  terminal  41  and  an  external 
data  bus  203  to  the  external  memory  7.  Therefore, 
the  CPU  5  receives  the  program  data  and  the 
processing  data  on  the  internal  data  bus  202,  and 
executes  a  processing  on  the  basis  of  the  received 
program/processing  data.  The  CPU  5  is  also  con- 
nected  to  a  reset  terminal  52  so  that  the  CPU  5  is 
initialized  when  the  reset  terminal  52  is  brought  to 
a  resetting  level.  The  reset  signal  supplied  from  the 
reset  terminal  52  is  also  supplied  to  other  func- 
tional  blocks  (not  shown)  within  the  single  chip 

microcomputer  1  . 
The  address  discriminating  circuit  2  also  re- 

ceives  an  output  Q  of  the  latch  circuit  6.  The  latch 
circuit  6  receives  at  its  data  terminal  D  an  operation 

5  mode  designation  signal  supplied  from  an  opera- 
tion  mode  designating  terminal  51  and  also  re- 
ceives  at  its  toggle  input  T  the  reset  signal  sup- 
plied  from  the  reset  terminal  52.  The  latch  circuit  6 
functions  to  maintain  the  level  of  the  operation 

io  mode  designating  terminal  51  when  the  resetting  is 
released.  Namely,  the  latch  circuit  6  latches  the 
level  of  the  operation  mode  designating  terminal  51 
at  the  moment  the  level  of  the  reset  signal  con- 
stituting  the  toggle  input  of  the  latch  circuit  6  is 

is  caused  to  change  from  a  resetting  level  to  a  non- 
resetting  level. 

When  the  output  of  the  latch  circuit  6  is  at  an 
external  memory  operation  mode  designation  level 
(called  an  "Ex  level'  hereinafter),  the  address  dis- 

20  criminating  circuit  2  generates  to  the  selector  4  a 
level  signal  having  a  first  level  causing  it  to  select 
the  external  memory  7,  regardless  of  the  address 
information  on  the  internal  address  bus  201  .  When 
the  output  of  the  latch  circuit  6  is  at  an  internal 

25  ROM  operation  mode  designation  level  (called  an 
"Int  level"  hereinafter),  the  address  discriminating 
circuit  2  discriminates  whether  the  received  ad- 
dress  information  designates  the  internal  ROM  3  or 
the  external  memory  7.  When  the  received  address 

30  is  directed  to  the  internal  ROM  3,  the  address 
discriminating  circuit  2  outputs  the  level  signal  hav- 
ing  a  second  level  to  the  associated  selector  4  to 
cause  it  to  select  the  internal  ROM  3.  When  the 
received  address  is  directed  to  the  external  mem- 

35  ory  7,  the  address  discriminating  circuit  2  outputs 
the  level  signal  having  the  first  level  to  the  selector 
4  to  cause  it  to  select  the  external  memory  7. 

The  external  memory  7  sends  to  the  external 
data  bus  203  the  processing  data  read  out  in 

40  accordance  with  an  address  information  supplied  to 
the  external  memory  7  through  the  address  bus 
interface  terminal  40  of  the  single  chip  microcom- 
puter  1  and  the  external  address  bus  204.  Through 
the  external  data  bus  203,  the  processing  data 

45  outputted  from  the  external  memory  7  is  trans- 
ferred  to  the  date  bus  interface  terminal  41  of  the 
single  chip  microcomputer  1  and  therefore  to  the 
internal  data  bus  202.  On  the  other  hand,  data 
outputted  onto  the  internal  data  bus  202  can  be 

50  transferred  through  the  date  bus  interface  terminal 
41  and  the  external  data  bus  203  to  the  external 
memory  7. 

Then,  an  operation  for  reading  data  stored  in 
the  internal  ROM  3  in  the  above  mentioned  single 

55  chip  microcomputer  will  be  described. 
First,  as  illustrated  in  the  location  of  the  reading 

program  shown  in  Figure  2,  assume  that  an  ad- 
dressable  space  in  the  single  chip  microcomputer 

3 
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is  64  kilobytes  having  the  addresses  form  0  to 
FFFFH  (where  the  suffix  "h"  means  the  hex- 
adecimal  notation)  and  that  the  capacity  of  the 
internal  ROM  3  is  16  kilobytes,  and  also  assume 
that  a  program  for  reading  the  internal  ROM  3  is 
stored  in  the  external  memory  7  at  addresses 
which  are  not  mapped  to  the  internal  ROM  3  (the 
addresses  starting  at  the  address  5000H  in  Figure 
2).  In  addition,  a  heading  address  (5000H  in  Figure 
6)  of  the  reading  program  is  also  set  in  a  reset 
vector  table  for  setting  a  program  start  address 
after  a  resetting. 

The  program  for  reading  the  data  of  the  inter- 
nal  ROM  3  is  very  simple:  After  the  output  level  of 
the  latch  circuit  6  is  changed  to  the  internal  ROM 
operation  mode  designation  level,  an  instruction  for 
reading  the  internal  ROM  3  is  executed.  The  read- 
out  data  is  stored  in  an  external  RAM  (not  shown) 
through  the  external  data  bus  203  or  read  through 
a  predetermined  output  port. 

The  internal  ROM  reading  program  as  men- 
tioned  above  is  stored  in  the  external  memory  7, 
and  the  operation  is  started  when  the  reset  signal 
for  initialization  is  inputted  from  the  reset  terminal 
52  while  the  operation  mode  designating  terminal 
51  is  at  the  Ex  level  for  designating  the  external 
memory  operation  mode  (and  therefore,  the  Q  out- 
put  of  the  latch  circuit  6  is  also  at  the  Ex  level). 
Here,  if  the  Ex  level  is  at  a  low  level,  this  Ex  level 
can  be  easily  set,  for  example,  by  connecting  a 
pull-down  resistance  to  the  operation  mode  des- 
ignating  terminal  51  . 

The  execution  of  the  reading  program  is  start- 
ed  from  the  heading  address  of  the  reading  pro- 
gram  in  accordance  with  the  reset  vector  table  set 
in  the  external  memory  7.  In  the  course  of  execu- 
tion  of  this  program,  namely,  after  the  release  of 
the  resetting,  even  if  the  level  at  the  operation 
mode  designating  terminal  51  is  changed,  the  out- 
put  of  the  Q  terminal  of  the  latch  circuit  6  does  not 
change,  and  therefore,  the  action  of  the  address 
discriminating  circuit  2  does  not  change.  Thus, 
when  the  operation  is  started  in  the  external  mem- 
ory  operation  mode  in  the  case  of  the  reading 
program,  the  operation  mode  cannot  be  changed  to 
the  internal  ROM  operation  mode  in  the  course  of 
execution  of  the  program,  and  therefore,  it  is  im- 
possible  to  read  the  data  stored  in  the  internal 
ROM  3.  In  this  embodiment,  accordingly,  the  addi- 
tion  of  the  latch  circuit  6  enables  it  to  very  easily 
maintain  the  secrecy  of  the  content  of  data  in  the 
internal  ROM  3. 

Now,  a  second  embodiment  of  the  microcom- 
puter  in  accordance  with  the  present  invention  will 
be  described  with  reference  to  Figure  3,  which 
shows  is  a  block  diagram  of  the  second  embodi- 
ment.  In  Figure  3,  elements  similar  to  those  shown 
in  Figure  1  are  given  the  same  Reference  Nu- 

merals,  and  explanation  thereof  will  be  omitted. 
Further,  Figure  4  shows  a  location  of  the  reading 
program  of  the  internal  ROM  in  the  second  em- 
bodiment. 

5  As  shown  in  Figure  3,  the  single  chip  micro- 
computer  1  of  the  second  embodiment  coupled  to 
the  external  memory  7  comprises  the  address  dis- 
criminating  circuit  2,  the  internal  ROM  3,  the  selec- 
tor  4,  the  CPU  5,  the  latch  circuit  6,  output  port 

io  latches  8  and  9,  selectors  10  and  11,  a  memory 
extension  flag  12  and  an  AND  circuit  13,  which  are 
coupled  as  shown. 

The  circuit  of  the  second  embodiment  is  more 
practical  than  that  of  the  first  embodiment  men- 

15  tioned  above.  The  circuit  of  the  second  embodi- 
ment  is  different  from  that  of  the  first  embodiment 
in  that  the  second  embodiment  additionally  in- 
cludes  the  selectors  10  and  11  and  the  output 
ports  8  and  9  so  that  the  interface  terminal  can  be 

20  used  as  a  port  in  the  case  of  not  using  the  external 
memory  7  and  in  that  the  second  embodiment 
comprises  the  memory  extension  flag  12,  which 
makes  it  possible  to  operate  with  respect  to  an 
external  device  in  a  more  elaborate  way. 

25  With  reference  to  Figures  3  and  4,  operation  of 
the  address  discriminating  circuit  2  and  the  selec- 
tors  4,  10  and  11  in  combination  with  the  operation 
mode  designating  terminal  51  and  the  memory 
extension  flag  12  will  be  described.  In  Figure  4,  the 

30  addressable  range  is  mapped  to  64  kilobytes  of  0 
to  FFFFH,  and  the  internal  ROM  3  is  mapped  to  16 
kilobytes  of  0  to  3FFFH. 

When  the  resetting  is  released,  if  the  operation 
mode  designation  terminal  51  is  at  the  Ex  level  of 

35  "0",  the  Ex  level  of  "0"  is  latched  in  the  latch 
circuit  6,  and  therefore,  the  address  discriminating 
circuit  2  controls  the  selector  4  to  select  the  data 
from  the  external  data  bus  203,  regardless  of  the 
address  information,  and  the  selector  4  sends  the 

40  selected  data  to  the  internal  data  bus  202.  At  this 
time,  since  the  output  of  the  AND  circuit  13  is  at 
"0"  similarly  to  the  Ex  level,  regardless  of  the  level 
of  the  memory  extension  flag  12,  the  internal  ad- 
dress  bus  201  and  the  internal  data  bus  202  are 

45  connected  to  corresponding  interface  terminals  40 
and  41  by  the  selectors  10  and  11,  respectively,  in 
accordance  with  the  output  "0"  of  the  AND  circuit 
13.  Thus,  as  shown  in  Figure  4,  it  operates  only  by 
the  external  memory  7,  regardless  of  the  address 

50  value. 
When  the  level  of  the  operation  mode  des- 

ignating  terminal  51  latched  in  the  latch  circuit  6  is 
"1  "  and  the  output  level  of  the  memory  extension 
flag  12  is  "0",  the  selector  4  is  controlled  in  accor- 

55  dance  with  the  level  signal  outputted  from  the 
address  discriminating  circuit  2,  so  as  to  select  the 
data  from  the  internal  ROM  3  if  the  address  in- 
formation  is  in  the  range  of  0  to  3FFFH  and  the 

4 
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data  from  the  external  memory  7  if  it  is  in  the  CI 
range  of  4000H  to  FFFFH.  In  this  case,  since  the 
output  of  the  AND  circuit  13  is  "0"  similarly  to  the  1. 
Ex  level,  the  selectors  10  and  11  select  the  internal 
address  bus  201  and  the  internal  data  bus  202,  5 
respectively.  Thus,  as  shown  in  Figure  4,  it  is 
possible  to  access  both  of  the  internal  ROM  3  and 
the  external  memory  7  in  accordance  with  the 
address  information. 

Then,  when  the  operation  mode  designating  10 
terminal  51  latched  in  the  latch  circuit  6  is  at  "1  " 
while  the  output  level  of  the  memory  extension  flag 
12  is  at  "1",  the  address  discriminating  circuit  2 
controls  the  selector  4  so  as  to  select  the  data  from 
the  internal  ROM  3  if  the  address  information  is  in  is  2. 
the  range  of  0  to  3FFFH  and  the  data  from  the 
external  memory  7  if  it  is  in  the  range  of  4000H  to 
FFFFH.  In  this  case,  however,  since  the  output  of 
the  AND  circuit  13  is  at  "1  "  which  is  the  same  level 
as  the  Int  level,  the  selectors  10  and  11  select  the  20 
output  port  latches  8  and  9,  respectively.  Thus,  as 
shown  in  Figure  4,  the  interface  terminals  40  and 
41  output  the  data  latched  in  the  output  port 
latches  8  and  9,  not  the  interface  signal  to  the 
external  memory  7.  In  this  operation  mode,  there-  25 
fore,  the  connection  to  the  external  memory  7  is 
not  effected,  and  it  is  possible  to  use  the  interface 
terminals  40  and  41  as  a  port  output  terminal  by 
means  of  the  action  in  the  range  of  the  internal 
ROM  3.  30 

Similarly  to  the  first  embodiment,  the  level  of 
the  operation  mode  designating  terminal  51  at  the 
moment  the  resetting  is  released  is  maintained  in 
the  latch  circuit  6  as  it  is,  and  therefore,  it  is 
impossible  to  access  the  internal  ROM  3  in  the  35 
case  that  the  operation  was  started  with  the  exter- 
nal  memory  operation  mode.  Thus,  the  secrecy  of 
the  data  stored  in  the  internal  ROM  is  maintained. 
On  the  other  hand,  if  the  operation  was  started  with 
the  internal  ROM  operation  mode,  it  is  possible  to  40 
choose  whether  or  not  the  external  memory  7  is 
used,  by  rewriting  a  memory  extension  flag  12  by 
means  of  a  programmed  operation.  Therefore,  it  is 
possible  to  modify  the  way  of  using  it  in  accor- 
dance  with  application  systems.  45 

As  mentioned  above,  the  present  invention  has 
an  effect  that  the  secrecy  of  the  content  of  data  in 
the  internal  ROM  can  be  kept  by  providing  a  latch 
circuit  for  latching  the  level  at  the  operation  mode 
designating  terminal  at  the  time  of  releasing  the  so 
resetting. 

The  invention  has  thus  been  shown  and  de- 
scribed  with  reference  to  the  specific  embodi- 
ments.  However,  it  should  he  noted  that  the 
present  invention  is  in  no  way  limited  to  the  details  55 
of  the  illustrated  structures  but  changes  and  modi- 
fications  may  be  made  within  the  scope  of  the 
appended  claims. 

Claims 

1.  A  single  chip  microcomputer  which  includes  an 
internal  ROM  and  which  operates  by  using 
either  the  internal  ROM  or  an  external  memory 
connected  through  a  predetermined  interface 
terminal,  as  one  of  data  storing  means,  by  a 
selecting  action  in  accordance  with  a  logical 
value  of  a  predetermined  operation  mode  des- 
ignating  terminal,  the  single  chip  microcom- 
puter  comprising  a  latch  for  latching  the  logical 
value  at  the  operation  mode  designating  termi- 
nal  when  the  resetting  state  is  released. 

2.  A  single  chip  microcomputer  configured  to  be 
coupled  to  an  external  memory,  through  at 
least  an  external  address  bus  and  an  external 
data  bus,  the  single  chip  microcomputer  com- 
prising: 

an  internal  address  bus  connected  to  an 
address  interface  terminal  which  can  be  coup- 
led  to  said  external  address  bus; 

an  internal  data  bus  connected  to  a  data 
interface  terminal  which  can  be  coupled  to  said 
external  data  bus; 

an  internal  memory  coupled  to  said  inter- 
nal  address  bus; 

a  selector  having  a  first  input  connected  to 
an  output  of  said  internal  memory  and  a  sec- 
ond  input  connected  to  said  internal  data  bus, 
an  output  of  said  selector  being  connected  to 
said  internal  data  bus; 

an  address  discriminating  circuit  coupled 
to  said  internal  address  bus  for  discriminating 
whether  an  address  on  said  internal  address 
bus  is  directed  to  said  internal  memory  or  said 
external  memory  and  for  generating  a  selection 
signal  to  said  selector,  so  that  when  the  ad- 
dress  on  said  internal  address  bus  is  directed 
to  said  internal  memory,  said  address  dis- 
criminating  circuit  causes  said  selector  to  se- 
lect  and  output  said  output  of  said  internal 
memory,  and  when  the  address  on  said  inter- 
nal  address  bus  is  directed  to  said  external 
memory,  said  address  discriminating  circuit 
causes  said  selector  to  select  and  output  the 
data  supplied  to  said  internal  data  bus  from 
said  external  memory; 

a  central  processing  unit  coupled  to  said 
internal  data  bus  and  connected  to  a  reset 
terminal; 

a  latch  circuit  having  a  data  input  con- 
nected  to  an  operation  mode  designation  ter- 
minal  and  a  latch  timing  control  input  con- 
nected  to  said  reset  terminal  so  that  said  latch 
circuit  latches  a  logical  level  on  said  operation 
mode  designation  terminal  when  said  reset  ter- 
minal  is  brought  from  a  resetting  level  to  a 
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non-resetting  level,  an  output  of  said  latch  cir- 
cuit  being  connected  to  said  address  dis- 
criminating  circuit  so  that  when  said  output  of 
said  latch  circuit  indicates  said  external  mem- 
ory,  said  address  discriminating  circuit  causes  5 
said  selector  to  select  and  output  the  data 
supplied  to  said  internal  data  bus  from  said 
external  memory,  regardless  of  the  address  on 
said  internal  address  bus; 

whereby,  when  the  operation  was  started  10 
with  an  external  memory  operation  mode,  even 
if  the  logical  value  of  said  operation  mode 
designation  terminal  is  changed  after  the  reset- 
ting  is  released,  the  output  of  said  latch  circuit 
does  not  change,  and  therefore,  the  operation  is 
mode  is  in  no  way  changed  to  an  internal  ROM 
operation  mode  in  the  course  of  execution  of  a 
program. 

3.  A  single  chip  microcomputer  claimed  in  Claim  20 
2  wherein  said  latch  circuit  includes  a  D-type 
flipflop  having  a  data  input  connected  to  the 
operation  mode  designation  terminal  and  a 
toggle  input  connected  to  said  reset  terminal,  a 
Q  output  of  said  flipflop  being  connected  to  25 
said  address  discriminating  circuit. 

4.  A  single  chip  microcomputer  claimed  in  Claim 
2  wherein  said  internal  memory  is  formed  of  a 
read  only  memory.  30 

5.  A  single  chip  microcomputer  claimed  in  Claim 
2  further  including  a  second  selector  having  a 
first  input  connected  to  said  internal  address 
bus  and  a  second  input  connected  to  a  first  35 
output  port  latch,  an  output  of  said  second 
selector  being  connected  to  said  address  inter- 
face  terminal,  a  third  selector  having  a  first 
input  connected  to  said  internal  data  bus  and  a 
second  input  connected  to  a  second  output  40 
port  latch,  an  output  of  said  third  selector  be- 
ing  connected  to  said  data  interface  terminal, 
and  a  logic  gate  having  a  first  input  connected 
to  a  memory  extension  flag  and  said  output  of 
said  latch  circuit,  an  output  of  said  logic  gate  45 
being  connected  to  a  control  input  of  each  of 
said  second  and  third  selectors,  so  that  when 
said  output  of  said  latch  circuit  indicates  said 
internal  memory  and  said  memory  extension 
flag  does  not  indicate  a  memory  extension,  so 
said  first  and  second  output  port  latches  are 
coupled  to  said  address  interface  terminal  and 
said  data  interface  terminal  through  said  sec- 
ond  and  third  selectors,  respectively. 

55 
6.  A  single  chip  microcomputer  claimed  in  Claim 

5  wherein  said  logic  gate  is  formed  of  an  AND 
gate. 

6 
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