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FIELD OF THE INVENTION The present invention relates to a signal processing
apparatus  in which an LSI includes a memory. 10 BACKGROUND OF THE
INVENTION In prior art signal processing apparatuses, bus information,
such as data that appear in a bus accompanying system operation in  the
event of a trouble of the system and address, is stored using  an analyzing
apparatus such as a logic analyzer, or a tracing mechanism 1~ is
incorporated in the system such as described in Japanese Laid-Open  Patent
Application No. Hei 6-187256. With recent advances in the semiconductor
technologies, LSI's  in which various functional blocks and memories have
been integrated  on a large scale on a single chip have been developed;
however, it 20 is impossible to connect an analyzer as no memory interface
signal  is produced as an output from an LSI chip in the prior art signal
processing apparatus configuration, thus suffering a problem of being
unable to obtain information necessary for analysis of the operation  in
the event of a trouble. Also, incorporation of a tracing mechanism 25
inside an LSI will require a control circuit dedicated to trouble  analysis
and a dedicated trace memory, thus presenting a problem of  an increase in
the LSI area and cost. SUMMARY OF THE INVENTION 



30 To address the above problems, the signal processing apparatus  of the
present invention wherein an LSI includes a memory and a 2 plurality of
blocks for accessing the memory comprises a mediation  block for mediating
the right of using a memory by inputting each  memory use request signal
produced by a memory access block and makes  access to the memory, and 5 a
trace control block for producing a memory request signal for storing  in
the memory access history of the memory based on the result of  mediation,
and has a quasi mediation function of mediating, during  a period in which
a memory request signal for writing access history  is being approved in
the mediation block on the assumption that a 10 memory request signal from
other memory access blocks for writing  access history has not been
approved, and sending back an approval  signal. It does not require a
control circuit dedicated to trouble  analysis or a dedicated trace memory
and is capable of preventing  an increase in LSI area and cost. The present
invention provides a 15 signal processing apparatus in which trouble
analysis in the event  of a trouble can be easily performed. First
exemplary embodiment of the present invention is a signal  processing
apparatus in which an LSI has a memory and a plurality  of memory access
blocks for making access to the memory, which 20 comprises a mediation
block for mediating right of use of the memory  by inputting each memory
use request signal produced by a memory access  block, and a trace control
block for producing as an output a memory  request signal for storing in
the memory access history of the memory  based on the result of mediation,
and which has a quasi mediation 25 function of mediating, during a period
in which a memory request signal  for writing access history in the
mediation block is being approved,  



assuming that a memory request signal from other memory access block  for
writing access history has not been approved and sending back  an approval
signal. It has a function in which a trace control block. 30 traces memory
access history in the memory based on the result of  mediation by the
mediation block. 3 BRIEF DESCRIPTION OF THE DRAWINGS Fig. 1 is an
electrical block diagram of an exemplary embodiment  of the signal
processing apparatus in accordance with the present  5 invention.
DESCRIPTION OF THE PREFERRED EMBODIMENTS Referring to Fig. 1, a description
of an exemplary embodiment  of the signal processing apparatus of the
present invention will be  10 given in the following. In Fig. 1, a signal
processing apparatus 100 is externally  controlled by a microcomputer 110.
The signal processing apparatus  100 has in it a memory access block A 120,
a memory access block B  130, and a memory access block C 140 all for
reading or writing an 15 internal memory 160, a mediation block 150 for
mediating right of  use of the memory based on a memory access request from
each of the  memory access block A 120, memory access block B 130, and
memory access  block C 140 and for making access to the internal memory
160, and  a trace control block 170 for making control for storing memory
access 20 history in the internal memory 160 based on the results of
mediation  of the quasi mediation block 180 inside the mediation block 150
and  the mediation block 150. For the purpose of explaining operation of
the present  exemplary embodiment in a more concrete way, a separate
description  25 will be given in the following for each of the cases of (1)
an access 



from other than the memory access block C 140 is accepted when storing
access history of the memory access block C 140, (2) an access by  the
memory access block C 140 is accepted and tracing function is  being
executed, and (3) the quasi mediation block is in operation 30 while an
access by the memory access block C 140 is accepted and tracing  function
is being executed. Here, access history includes name of 4 the access
block, type of access, memory address, and memory data.  Also, in each of
the above cases, the order of priority of accepting  a memory use request
signal of each memory in the mediation block  150 is made to be: trace
control block 170 > memory access block A 5 120 > memory access block B 130
> memory access block C 140. In  addition, it is assumed that an initial
setting has been made so that  access history of the memory access block C
140 can be stored in the  trace control block 170 by using a microcomputer
address bus 111,  microcomputer bus 112, and a microcomputer control signal
103 from  10 the microcomputer 110. To begin with, a description will be
given on the case in which  an access from other than the memory access
block C 140 is accepted  when storing access history of the memory access
block C 140. When  the memory access block A 120 is sending out a memory
use request 15 signal (including property information) 121 and the memory
access  block B 130 is sending out a memory use request signal (including
property information) 131 both to the mediation block 150, the  mediation
block 150 identifies the order of priority of accepting  the memory use
requests and sends back a memory use approval signal 20 to the memory
access block with a higher order of priority, indicating  that a memory use
request signal has been accepted. In this case,  the mediation block 150
sends back a memory use approval signal 122  



to the memory access block A 120 with a higher order of priority of
accepting a memory use request signal and produces a result-of 25 mediation
signal (including property information) 173, result- of-mediation address
bus 174, and result-of-mediation data bus 175.  In the trace control block
170, confirmation is made as to whether the information based on the result
of mediation agrees with  the data which have been set to store access
history; here, as the  30 initial setting has been made to store access
history of the memory access block C 140 in the trace control block 170, no
agreement is 5 found and tracing operation is not executed. Also, the
mediation block 150 executes the requested access  of the memory access
block A 120 on the internal memory 160 using  a memory control signal 151,
memory address bus 152, and memory data 5 bus 153. After the memory access
block A 120, the access request of  which had been accepted, has withdrawn
the memory use request signal  121, the mediation block 150 accepts a
request of the memory access  block B 130 with next high order of priority
of acceptance and executes  similar operation. 10 Next, the operation of
executing tracing function upon  acceptance of an access request by the
memory access block C 140 will  be described. When the memory access block
C 140 is sending out a  memory use request signal 141 to the mediation
block 150, the mediation  block 150 accepts the request of the memory
access block C 140, sends 15 back a memory use approval signal 142, and
executes the requested  access of the memory access block C 140 on the
internal memory 160  using a memory control signal 151, memory address bus
152, and memory  data bus 153. In this case, similarly to what has been
described above,  the mediation block 150 puts out to the trace control
block 170 a 



20 result-of-mediation signal 173, result-of -mediation address bus 174,
and result-of-mediation data bus 175, and executes the requested  access of
the memory access block C 140 on the internal memory 160  using a memory
control signal 151, memory address bus 152 and memory  data bus 153. 25 In
the trace control block 170, confirmation is made as to  whether the
result-of-mediation signal 173, result-of-mediation  address bus 174, and
result-of-mediation data bus 175 agree with the  data that have been set to
store access history. Here, agreement is  detected as the memory access
block C 140 has been set, the trace 30 control block 170 which has detected
agreement generates access  history data based on the result-of-mediation
signal 173, 6 result-of-mediation address bus 174, and result-of-mediation
data  bus 175, and sends out a memory use request signal for tracingl7l,
data bus for mediation 102, and address bus for mediation 101, to  allow
tracing of access history. After the memory access block C 5 140 of which
the memory use request had been approved has withdrawn  the memory use
request signal (including property information) 141,  a memory use request
signal for tracing 171 is entered in the mediation  block 150. In the
mediation block 150, when a memory use request for  tracing from the trace
control block 170 is accepted, a memory use 10 approval signal for tracing
172 is sent back to the trace control  block 170, and requested access of
the trace control block 170 is  executed on the internal memory 160 using
the memory control signal  151, memory address bus 152, and memory data bus
153. Lastly, a description will be made on the case of operation  15 of the
quasi mediation block 180 during the period tracing function  is being
performed upon acceptance of the access of the memory access  



block C 140. When the memory access block C 140 is sending out a memory
use request signal 141 to the mediation block 150, the mediation block  150
accepts the request of the memory access block C 140 and sends 20 back a
memory use approval signal 142. In this case, similarly to  what has been
described above, the mediation block 150 puts out to  the trace control
block 170 a result-of-mediation signal 173,  result-of-mediation address
bus 174, and result-of-mediation data  bus 175 and executes a requested
access on the internal memory 160 25 using a memory control signal 151,
memory address bus 152 and memory  data bus 153. In the trace control block
170, confirmation is made as to  whether the result-of-mediation signal
173, result-of-mediation  address bus 174, and result-of-mediation data bus
175 agree with the 30 data that have been set to store access history.
Here, agreement is  detected as the memory access block C 140 has been set,
the trace control block 170 which has detected agreement generates access
history data based on the result-of-mediation signal 173,
result-of-mediation address bus 174, and result-of-mediation data  bus 175,
and sends out a memory use request signal for tracing 171, 5 data bus for
mediation 102, and address bus for mediation 101, to  allow tracing of
access history. After the memory access block C 140 of which the memory use
request had been approved has withdrawn the memory use request signal  141,
a memory use request signal for tracing 171 and a new memory 10 use request
signal 121 are entered in the mediation block 150. In  the mediation block
150, a request of the trace control block 170  with a higher order of
priority of acceptance is accepted and a memory  use approval signal for
tracing 172 is sent back. At this time, in  order to make the system
operation during tracing of access history 



15 data the same as the system operation while access history data are  not
being traced, the quasi mediation block 180 accepts a memory use  request
signal 121 on behalf of the mediation block 150 and sends  back a memory
use approval signal 122 to the memory access block A  120. At this time,
the mediation block 150 writes access history data 20 in the internal
memory 160 by using the memory control signal 151,  memory address bus 152,
and memory data bus 153, and does not take  any requesting action for the
memory access block A 120 on the internal  memory 160. By repeating the
above described operation, tracing of access  25 history data is
subsequently performed each time an access by the  memory access block C
140 is made. However, for a memory use request  signal taking place during
tracing operation, only a memory use  approval signal by the quasi
mediation block 180 is sent back and  no action is taken on the internal
memory 160. 30 As has been described above, with the signal processing
apparatus of the present exemplary embodiment, information necessary 8 for
the analysis of operation in the event of a trouble can be obtained  by the
trace control block 170 by tracing the necessary access history  data in
the internal memory 160 to which the memory access blocks,  namely, the
memory access block A 120, memory access block B 130, 5 and memory access
block C 140 make access, and the reproduction of  trouble occurrence is
easily made, thus enabling smooth analysis of  the cause. In the above,
tracing of access history data of one memory  access block has been
described, but simultaneous tracing of more  10 than one memory access
blocks is also possible. INDUSTRIAL APPLICATION 



As has been described above, with the signal processing  apparatus of the
present invention in which a memory is contained  15 in an LSI, in the
event of a trouble, an advantageous effect of easy reproduction of trouble
occurrence and smooth analysis of the cause  is provided by adding a small
size control circuit such as a trace  control block by being able to obtain
information necessary for  operational analysis under the same conditions
as no tracing is being 20 performed without incorporating in the system a
trace memory dedicated  to access history data, and without increasing the
load of the memory  bus. 9 CLAIMS  1. A signal processing apparatus in
which an LSI includes a memory and a plurality of memory access blocks for
making access to  the memory the apparatus comprising a mediation block for
mediating  5 right of memory use by inputting thereto each memory use
request signal produced by said plurality of memory access blocks and for
making  access to the memory, and a trace control block for producing a
memory  request signal for storing the memory access history in the memory
based on the result of mediation, wherein said apparatus has a quasi 10
mediation function of performing mediation during a period in which  a
memory request signal for writing access history is being accepted  in said
mediation block assuming that no memory use request signal  from other
memory access blocks has been accepted, and sending back  an approval
signal. 


