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TITLE OF THE INVENTION

Apparatus Copable of Varying Number of Wait States

for Access

BACKGROUND OF THE INVENTION:

Field of the Invention

The present invantion relates to an information

processing apparatus with an interchangeable external

memory such aes a ROM card.

Related Background Arti

In the conventicnal information processing

apparatus, the number of wait states of the CPU at

the

access to an interchangeable external memory is either

fixed by an incorporated hardware, or controlled by a

hardware provided in the external memory.

However, such conventional structure has been

associated with following drawbacks

{1} When the number of wait states for access to

the external memory by the CPU is fixed by a haxdware

incorporated therein, the procéssing speedsé;nhot be

improved even with a memory of higher access

speed,

capable

of functioning with a fewer number of wait states, as the

number is fixed in the ﬂardware.

{2) when the gumber of wait states for access

to the external memory by the CPU is controlled by a

hardware of the external memory, each external memory

has to be provided with such hardware for cohtrolling the
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1 number of wait statcs.
Also there is reguired a.signal line for
controlling the number of wait states in the interface

with the axternal memory.

SUMMARY OF THE INVENTION

In consideration of thé foregoing, an object of
the present invention is to provide an apparatus capable
of varying the number of wait states for access to the

10 external memory by the CPU.

Another object of the présent inventiaon is to
provide an apparatus capable of effecting & process
responding to the access time of the memo;y..

The foregoing objects can be attained, according

15 to an embodiment of the.present invention, by an
information pracessing apparatus comprising:

- interchangeable external memory means storing
data therein and holding information on the number of
wait states for access;

20 - process means for making access to said external
memory means and processing the data stored therein;
reading means for reading, from the external
memory means, the information on the number of wait states
for access; & |
25 setting means for setting the number of wait
states for access to the external memory means by the

process means, based on the information on the number of

Thls Sheet Has Been Rep

AR Ill i



'RCV BY:DREW & NAPIER ;___ 120- 2-96 (10:27AM :___ 03 3214 0929- 65-5330693 1 #84
[THIS SHEET HAS BEEN
REPLACED

1 wait states for access, read by the reading means: and

control means for controlling the access by the
process means, according to the number of wait states
set by the setting means,

5 In another embodiment of the present invention,
the information processing apparatus comprises:

plural interchangcable external memory means
for storing data, each holding information on the
number of wait states for access;

10 pracess means for making access to the plural
external memory means and processing the stored tﬁerein;

reading means for reading the information on the
number of wait states for access, from each of the plural
external memory means;

15 setting means for setting the number of wait
states for access to the external memory means by the
process means, baseé.on the plural information on the
number of wait states for access, read by the reading

had . means; and

20 control means £or controlling the access by the
process means, according to the number of wait states set
by the setting means.

In 8till another embodiment of.the present
invention, the information processing apparatus comprises:
interchangcable external memory means stofing data therein
and holding a number of wait states for access;

process means for making access to the external

memory means and processing the data stored therein;
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1 reading means for reading, from the external

memory means, the number of wait states for access;
setting means for setting the number of wait
states for access to the external memory means by the
5 process means at the value read by the reading means; and
control means for controlling the access by the
process means, according to the number of wait states |

set by the setting means.

L 10 BRIEF DESCRIPTION OF TIIE DRAWINGS

fig. 1 is a block diagram of an information
processing apparatus, in accordance with an embodiment
of the present invention; and

Fig. 2 is a flow chart of a process for setting

15 the number of wait states.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

Now Lhe present invention will be clarified in

more detail by an embodiment therecf, of which block
20 diagram is shown in Fig. 1.

In ‘Fig. | there are shown a CPU 1 for controlling
the entire apparatus; an address bus 2 for traasferring
an address signal indicating the object of control of
the CPU 1; a data bus 3 for transferring data among

o5 different units of th: apparatus; a ROM 4 storing various
programs and data, including & program for setting the

number of wait states to be explained later, the ROM
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being rcélaceable by an equivalent device capable of
storing programs and data; a RAM 5 ﬁsed as a work area
for the CPU 1; an interface c¢ircuit 6 composed ordinarxily
of a buffer circuit for an external memory; and an
external memory 7 which can be a non-volatile memory

such as a ROM or an NVRAM and to which access is made by
the CPU 1 through the external memory interface circuit 6.

A programmable wait state number cantrel circuit
8 controls the number of wait states for access to the
external memory 7 by the CPU 1, according to a number of
wait state designated in the program of the CPU 1. A
wait state number control signal 9 is supplied from the
control circuit 8 to the CPU 1.

Fig. 2 is & flow chart of a process for setting
the number of wait state for access to the exlernal
mMemary.

} In the following there will be explained the
sequence of setting the number of wait states for the
access to the external memory 7, with reference to Fig. 2,
At first, priox t¢o the access to the'externai memory 7,

a step 816 sets a largest settable number of wait states
in the programmable wait state number control circuil 8.
Then, in a step S11, the CPU 1 reads, through the external
memory interface circ:it 6, the information on the

number of wait states provided in advance on the external
memory 7 such as ROM or NVRAM., The information can be

the nurber of wait states itself, or the access time of
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1 the external memory 7. A step $]2 determines the number
of wait states, based on the information on the number
of wait states obtained in the step S11. The number is
either obtained directiy from.the information if the

5 information represents the number itself, or calculated
by the CPU 1 if the information indicates the access time
of the external memory 7. Then a step S13 sets the number
of wait states, determined in the step §12, in the
programmable control clrcuit.

10 Through the above-explained process, the number
of wait states for the access to the external memory
7 by the CPU 1 through the interface circuit 6 is set in
the programmable wait state number contfol circuit 8, so
that the access to the external memory 7 by the CPU 1 is

15 thereafter made with thus set number of ﬁ;it states.

The foregoing embodiment allows the CPU 1 to make
access to the external memory 7 with a number of wait
states watching the access speed therecf, without a
hardware for controlling the number in the part of the

99 external memory.

In the foregoing cmbodiment, the axternal memory
7 is assumed to have only one number of wait states, but
memories with different numbers of wait states may be
mixedly present in the external memory 7. In such case,

25 information on such d;fferent numbers of wait states are
stored in advance in memories in the_ekternal memoxry 7,

and the step 511 in Fig. 2 reads the information
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1 respectively from thejmemories in the external memory 7
and selects the largest number of wéit states among the
information, .whereby the access to the external memory
7 is made with the number of wait state matching the

5 lowest access speed of the plural memories present in
the external memory 7.

As explained in the foregoing, the present
invention is to obtain the information, on the number of
wait states for access to an interchangeable external

= 10 mémnry by the CPU, from the external memory and to
control the number of wait states in the access of the
CPU to the external:memory according to the information,
thereby enabling access to the external memory with a
number of wait states matching the access speed thereof,
15 without a hardware for controlling the number of wait |

states on the part of the external memory.

- . —————— - ————mn
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1. An information processing apparatus comprising:
inférchéngeable external memory means for storing data,
holdingfinfOImatinn cn the number of wait states for

5 access;

process means for making access to said external
memory means and processing data stored therein;

reading means for reading, from said eiternal
memory means, sajid information on the number of wait

bt 10 states de access;

setting means for setting the number of wait
states for access to,said external memory means by said
process means, based on iLhe information on the number of
wait states for access, read by said reading means: and

15 control means for controlling the access by said
process means, according to the number of wait states
set by said setting means.

-

_ 2. An information processing apparatus according
20 to Claim 1, wherein said external memory means is adapted
to hold the access time thereof, as said information

on the number of wait states Ffor access.

3. An :Lnforma.tlon processing apparatus comprising:
25 plural :mterr-hangeable external memory means for
storing data, and holding respectively information on the

number of wait states for access;
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1 process means for making access to said plural
external memory means and processing'the data stored
thexrein;

reading means for reading, from each of said
5 plural external memory means, the information an the
number of wait states for access;
setting means for setting the number of wait
states for access to said external memory mean; by said
process means, based on plural information on the number
s 10 of wait states, read by said reading means; and
control means for contreolling the access by

sald process means, according to the number of wait states

set by said sctting means.

15 4, An information processing apparatus according
to Claim 3, wherein said setting means is adapted to
detgrmine plural numbers of wait states for access,

. cofresponding to plural information on said number, and
salect the largest one among said plural numbers.

20

5. An information processing apparatus comprising:

intexchangeable external memory means for storing
data, and holding a number of wait states for access;

process means fof making access to said external

5 memory means and proce:sing the data stoxed thereiny

reading means for reading, from said external

memory means, said number of walt states for access;
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setting means for setting the number of wait
states for the access to said exterﬂal memory means by
said process means, at the value read by said reading
means; ang

control ﬁeans for controlling thé access by said
praocess means, according to said number of wait states

set by said setting means.’
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