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(57) ABSTRACT 

A command fetch control section 1 has an address selection 
function of selecting the start address of an initialization 
program stored in a local memory (RAM 6) or an external 
memory (ROM 9) connected through external buses 7 and 8, 
based on an address selection signal MS externally given. 
When a processor 10 in which one or both of the supplies of 
its internal clocks bck and cck have been stopped after the 
system wad powered on, is to be restarted, the processor 10 
can read out the initialization program necessary for its 
restarting operation from the high-speed RAM 6. Thus the 
restarting operation can be performed rapidly. 

1o 

___% 

l b 1 l 2 
COMMAND A’ 

SRST FETCH Ecxobéviiiiff; — <——PRST 
CONTROL 4 SCHON MS SECTION 

‘I/\/ bad 
3 ia iaval id 0a rd wd 

S 

CACHE MEMORY & CONTROL SECTION (t) 
(CACHE UNIT) p (“HRST 

6 4 add rdd wrd cck 
dd N 

ram a 
R ' ASR, -CLOCK<— 

A 1 081% bck 1111M Mram_data 4a 4b wup 9/5 

\ N7 
( ADDRESS BUS ) 

a 
( DATA BUS y 

N9 



Patent Application Publication Sep. 30, 2004 Sheet 1 0f 12 

F1G.1 

US 2004/0193869 A1 

N10 

i b i M2 
SRST CB§TT%L EXECUHNG — <—PRST 

1A1 bad 
3 ia \iaval \id 0a rd wd 

/\/ 

S 

CACHE MEMORY & CONTROL SECTION ctJ 
(CACHE UNIT) p <—HRST 

6 4 add [dd \Wl'd cck 
dd N 

ram a 
R '\ ASR, -CLOCKé 
A ~ “4R cggiéiigt RSJR bckg8ti‘8h CLOCK 
Mram_data 4a 4b Wup N5 

\ < ADDRESS BUS > 
8 

( DATA BUS )N 

V 



Patent Application Publication Sep. 30, 2004 Sheet 2 0f 12 US 2004/0193869 A1 

F102 

‘ ROM 

Memory mapped 
Registers 

\\ 
RAM 

address 

OxFFFF_ FFFF 

OXFFOO_ OOOO 

OxFEOO_ OOOO 

OxO1FF_ FFFF 

OXOOOO_OOOO 



Patent Application Publication Sep. 30, 2004 Sheet 3 0f 12 US 2004/0193869 A1 

‘FIGS 

N 

12 
b 

13 1i 
\ ZU) 

<EL1_I 

]::—\§% — la. 0><FF00.0000+> a $9: 
OXOO0O_OOOO—\_> 15 0 

MS 

PRST/HRST/SRST 
N16 

6WD 
CONTROL ‘avail 
LOGIC 



Patent Application Publication Sep. 30, 2004 Sheet 4 0f 12 US 2004/0193869 A1 

226% .6528 226mm mam ézmmcm 6528 $052 wzml?mol ,. r N E2 / iBQnIES 
m =5 , 2 =2 

gamma? , _ g _ , v2.59 E 2 52 
NM Swim S N 5% 

\/\ 1/ I I . 1/ 1/ 1/ 

2 

_| E2 
?m ; i g 6N BE; 8 9mm 8 @2228 

mg 

i 25 

it? ,, , , 

E; . 2: 2a 



Patent Application Publication Sep. 30, 2004 Sheet 5 0f 12 US 2004/0193869 A1 

E 
4a 

add AMR 

Memory_mapped ASR 
Register area 

\/ 
41 42 

match1 ~ match2 

V43 V45 
44 

T0 T0 EXTERNAL TO 
REGISTER ' BUS ‘RAM 



US 2004/0193869 A1 

55 

FIG. 

Patent Application Publication Sep. 30, 2004 Sheet 6 0f 12 

j .................................................. I 
_ D D S S 

n H S H S 
F I I l I l l I l I I | | l l I I I I | | I | I | I l l n I l | | | | | l I l I I | l | I I | | || 

6 7 m % 

5 5 

?w O 0 

LL LL 

. j d .m 

n 

a a 

T3 m 0 
5 C C 

t i e e 

t LL 
' .H H 

W W 

1 2 
. 5 5 

T 

T1 TT _| 
S SS 8% R RR RS P HH 8 



Patent Application Publication Sep. 30, 2004 Sheet 7 0f 12 US 2004/0193869 A1 

F167 
I 64 

CLOCK _>c}¢¢k 
stopc—%>‘ é ~62 

m 
61 6 

LL] 
rx 

0 
i 68 

wup c 
3 _>0 bck 

L5 \ D5 66 stopbc 2g ‘,i-‘N 
m 

65 6 
LL] 
DC 

on 3 
67 

PRST 
HRST 

HRST' 



Patent Application Publication Sep. 30, 2004 Sheet 8 0f 12 US 2004/0193869 A1 

PRST 

WAIT 

_ .- MS—> 7 

MASTER ' SLAVE 

: PROCESSOR “714 i \ PROCESSOR “72 
M A‘ M 

§ Y INTERCEPTION 
73 ~» SIGNALM 74 \ 

/\/7 
N8 

ROM DMAC ASIC 97 

s s s \ 
9 75 . 76 





Patent Application Publication Sep. 30, 2004 Sheet 10 0f 12 US 2004/0193869 A1 

F1610 

N81 
12 

b 

11 13 bad-» 2 
i 14 2% 

\w <L~ 
\ 2% l6. _O><FFOO_OOOO-+>- 1g 5g 

0><o0o0_00o0—\~, 0 

MS 

PRST/HRST/SRST—— 

, N16 
00 AND 

Jiiaa 86 goélc \laj—>iaval 
WAIT RG85 



Patent Application Publication Sep. 30, 2004 Sheet 11 0f 12 US 2004/0193869 A1 

03 
CD 

mzmlmwmcug 
mmhlsm lime 

NOLLVHLIEJHV 

$2051.60 @0822 Eot Ema 

Ell-H08 
ViVG GVEIH 

# 
on 

5:95:00 \CQEQE B Ema 628200 508»: B 32v? 

mmlinm Qz<§2oo mDm 
mm 

5 

mm 

.._\H 2.5 .._\H mam E0: 360 E0: .3225 



Patent Application Publication Sep. 30, 2004 Sheet 12 0f 12 US 2004/0193869 A1 

FIG. 12 

N101 

”OXFFOO_OOOO" 09: 
MS 102 "OXO0O0_0000" 11w“) 

PRSI ‘05 15 
btdlr DQ 

seLbtdir 

9,3 105 
104 106 

PRST/HRST/SRST 

16w COhéMAND 86 F 
CONTROL 

‘ LOGIC 1Fl:§—>iavai 
WAIT 



US 2004/0193869 A1 

DATA PROCESSING SYSTEM FOR PERFORMING 
SOFTWARE INTIALIZATION 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation application of 
US. application Ser. No. 09/666,593 ?led on Sep. 20, 2000, 
noW allowed. This application also claims the bene?t of 
Japanese Patent Application No. 2000-6823, ?led Jan. 14, 
2000, the disclosure of Which is incorporated herein by 
reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to data processing 
systems, particularly to data processing systems provided 
With processors having a function of generating a start 
address of a program for initialiZation in response to a reset 
signal, and executing commands fetched in accordance With 
the start address, to set the internal state of the device proper. 

[0004] 2. Description of the Related Art 

[0005] When a device provided With a microprocessor is 
poWered on, the microprocessor performs a reset operation 
for initialiZing the internal state of the processor, in response 
to a reset signal externally given. In the reset operation, 
initialization in hardWare is ?rst performed in Which the 
stored data of each memory element provided in the pro 
cessor is initialiZed, and then initialiZation in softWare is 
performed in Which a program for initialiZation is read out 
from an external memory, and the program is executed to set 
various application programs in their executable states. 

[0006] The hardWare initialiZation starts When the reset 
signal is asserted. When the reset signal is negated, the 
softWare initialiZation starts. The softWare initialiZation is 
performed With fetching commands of the initialiZation 
program from the address designated by a reset vector. In 
general, the initialiZation program is stored in a read-only 
memory (hereinafter referred to as ROM) externally con 
nected to the processor through a bus. 

[0007] In the softWare initialiZation, the processor gives 
the ROM a read request address via the bus. A sequence of 
commands of the initialiZation program is then read out in 
order and supplied to the processor via the bus. The pro 
cessor having received the commands sets proper values to 
meet the system, in various setting registers provided in the 
processor, in accordance With the respective supplied com 
mands. The processor thereby sets up an environment in 
Which each application program is executable. 

[0008] A multiprocessor system is knoWn Which includes 
processors connected to a common bus. The processors are 
made up from one master processor and the remaining slave 
processors, and each of the processors performs such a reset 
operation as described above. To reset the Whole of this 
multiprocessor system, every processor must perform its 
reset operation. 

[0009] For this purpose, a reset signal is asserted to all the 
processors, and thereby every processor performs its hard 
Ware initialiZation. After the reset signal is asserted for a 
time necessary and suf?cient for initialiZing the stored data 
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of the memory elements in every processor, the reset signal 
is negated to all the processors. 

[0010] When the reset signal is negated, all the processors 
try to access a ROM at once, in accordance With the address 
designated by a reset vector, in order to perform their 
softWare initialiZations. The ROM connected to the common 
bus, hoWever, can not simultaneously receive the accesses of 
the processors. Thus the processors access the ROM in order 
through arbitration on the common bus (bus arbitration), to 
read out a sequence of commands of a program necessary for 
softWare initialiZation. 

[0011] In a system including a processor Which performs 
such a reset operation, it is also proposed that the clock 
supply is stopped in the processor to reduce the poWer 
consumption of the system When the processor is out of 
operation even after the system is poWered on. For example, 
in such a multiprocessor system as described above, there is 
the state that the master processor is in operation and the 
slave processors are out of operation. In this state, the clock 
supply in each slave processor is stopped to reduce the 
poWer consumption. 
[0012] When a processor in Which the clock supply is 
stopped is required to operate, the clock supply is restarted 
to start the processor. In this case, the processor being started 
performs its hardWare initialiZation in response to an asser 
tion of a reset signal, and then its softWare initialiZation in 
response to a negation of the reset signal. In the softWare 
initialiZation, the processor accesses a ROM via a bus, and 
reads out a sequence of commands of a necessary initial 
iZation program. 

[0013] In such a conventional system as described above, 
hoWever, the softWare initialiZation, Which is performed 
subsequently to the hardWare initialiZation, requires an 
access to the ROM, Which is a loW-speed memory device, 
via the bus to obtain the program necessary for the initial 
iZation. As a result, the reset operation takes a long time. 

[0014] Particularly in a system in Which the clock supply 
in a processor is temporarily stopped to reduce poWer 
consumption, if the processor is frequently stopped and 
started, an access to a loW speed ROM must be made in 
every start operation. This brings about an increase in vain 
time for Waiting for the start of the system. 

[0015] Besides, in a multiprocessor system as described 
above Wherein processors are connected to a common bus, 
a ROM Which stores the initialiZation programs for the 
respective processors, is connected to the common bus. 
When accesses from the processors to the ROM concur, bus 
arbitration is made so that the processors may access the loW 
speed ROM in order. Thus the time for initialiZing all the 
processors increases considerably. 

[0016] Besides, in such a multiprocessor system, the 
respective processors are assigned different roles in general. 
The manners of their softWare initialiZations differ accord 
ingly. The processors, therefore, use different programs for 
their softWare initialiZations. In this system, required is 
means for judging as to Which of the different programs 
stored in the ROM each processor uses. As a result, the 
system construction becomes complicated. 

SUMMARY OF THE INVENTION 

[0017] It is an object of the present invention to provide 
data processing systems Wherein the softWare initialiZation 
of a processor can be performed more rapidly. 
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[0018] It is another object of the present invention to 
provide data processing systems Wherein the software ini 
tialization of a processor can be performed With a simpler 
construction. 

[0019] According to an aspect of the present invention, a 
data processing system in Which initialization in softWare is 
performed With a necessary initialization program read out 
from a memory after initialization in hardWare has been 
performed in response to a reset signal, comprises an address 
selecting section for selecting the start address of the ini 
tialization program stored in a local memory or an external 
memory connected through a bus, on the basis of an address 
selection signal. 

[0020] In this feature, When a processor in Which the 
supply of its internal clock has been stopped after the system 
Was poWered on, is to be restarted, the processor can read out 
an initialization program necessary for its restarting opera 
tion, from the high-speed local memory. Thus the restarting 
operation can be performed rapidly. Thereby realized is a 
rapid restart from a state of stopping the clock for reducing 
the poWer consumption of the system. 

[0021] According to another aspect of the present inven 
tion, a data processing system in Which initialization in 
softWare is performed With a necessary initialization pro 
gram read out from a memory after initialization in hardWare 
has been performed in response to a reset signal, comprises 
an access inhibiting section for inhibiting any access request 
to the memory storing the initialization program, on the 
basis of a start inhibiting signal. 

[0022] In this feature, the initialization program stored in 
an external memory connected through an external bus, can 
be transferred to a local memory While inhibiting any access 
request to the local memory. By this manner, in the start 
processing sequence When the system is poWered on, the 
initialization program for the starting operation can be read 
out from the high-speed local memory, Without necessity of 
accessing the external memory. Besides, there is no case that 
processors connected to the external bus start to access the 
external memory at once. Therefore, arbitration on the 
common bus becomes unnecessary, and accordingly a rapid 
starting operation can be performed. 

[0023] Besides, in case of a multiprocessor system, means 
for judging as to Which program each processor is to 
execute, becomes unnecessary. Therefore, the system con 
struction can be simpli?ed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0024] FIG. 1 is a block diagram shoWing the construction 
of a processor in a data processing system according to the 
?rst embodiment of the present invention; 

[0025] FIG. 2 is a representation shoWing a memory map 
of the Whole system including a RAM, a ROM, and regis 
ters; 

[0026] FIG. 3 is a block diagram shoWing the construction 
of the command fetch control section shoWn in FIG. 1; 

[0027] FIG. 4 is a block diagram shoWing the construction 
of a portion of the bus control section shoWn in FIG. 1 
including an area designation register, Wherein ?oWs of 
addresses and data are also shoWn; 
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[0028] FIG. 5 is a block diagram shoWing the construction 
of a portion of the bus command control section shoWn in 
FIG. 4 Which performs address judgement; 

[0029] FIG. 6 is a block diagram shoWing the construction 
of a portion of the bus control section including a reset 
register, Wherein ?oWs in data Write to the reset register are 
also shoWn; 

[0030] FIG. 7 is a block diagram shoWing the construction 
of the clock control section shoWn in FIG. 1; 

[0031] FIG. 8 is a block diagram shoWing the construction 
of a multiprocessor system including a processor as a slave 
processor according to the second embodiment of the 
present invention; 

[0032] FIG. 9 is a block diagram shoWing the construction 
of the slave processor according to the second embodiment; 

[0033] FIG. 10 is a block diagram shoWing the construc 
tion of a command fetch control section according to the 
second embodiment; 

[0034] FIG. 11 is a block diagram shoWing the construc 
tion of an external bus control section according to the 
second embodiment; and 

[0035] FIG. 12 is a block diagram shoWing the construc 
tion of another example of command fetch control section 
according to the present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0036] Hereinafter, embodiments of the present invention 
Will be described With reference to the accompanying draW 
ings. 

[0037] FIG. 1 is a block diagram shoWing the construction 
of a processor in a data processing system according to the 
?rst embodiment of the present invention. 

[0038] The processor 10 according to this embodiment 
comprises a command fetch control section 1 for controlling 
the operation of reading out commands of a program from 
a memory and fetching them, a command executing section 
2 for interpreting the fetched commands and executing 
them, a cache memory With its control section (hereinafter 
referred to as cache unit) 3 for holding a duplicate of stored 
data of a memory to assist in a high speed memory access, 
a bus control section 4 for controlling a random access 
memory (RAM) 6 as a local memory, and external buses 
such as an address bus 7 and a data bus 8, and a clock control 
section 5 for generating internal clocks bck and cck based on 
a clock CLOCK externally given, and distributing them. 

[0039] A ROM 9 as an external memory is connected to 
the external buses 7 and 8. The ROM 9 stores an initializa 
tion program necessary for the softWare initialization of the 
processor 10. Although the ROM 9 is provided as an 
external memory in this example, the present invention is 
not limited to this feature. The RAM 6 is generally used as 
a Work memory of the processor 10. When necessary, the 
initialization program is transferred from the ROM 9 via the 
external buses 7 and 8, and stored in the RAM 6. 

[0040] The cache memory in the cache unit 3 is a buffer 
memory Which can operate at a high speed but has a small 
capacity, for holding a duplicate of stored data of an external 
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memory connected to the processor 10. When the cache 
memory holds the duplicate of the stored data of the external 
memory, the command executing section is supplied With 
the data from the cache memory. Since the cache memory is 
not essential to the present invention, its detailed description 
Will be omitted. In this embodiment, a store-through type 
cache memory is used. 

[0041] The command fetch control section 1 generates the 
address in the memory at Which a command of the initial 
iZation program to be executed by the processor 10, and 
issues it as a request command address ia to the cache unit 
3, together With a command fetch request iaval. At this time, 
the command fetch control section 1 selects one of start 
addresses of the RAM 6 as a local memory and the ROM 9 
as an external memory on the basis of an address selection 
signal MS externally given, to make the request command 
address ia. That is, this command fetch control section 1 
includes an address selection section according to the 
present invention. 

[0042] The cache unit 3 having received the command 
fetch request iaval from the command fetch control section 
1, uses the request command address ia attendant upon the 
command fetch request iaval, to check as to Whether an 
effective entry is present in the cache memory or not. When 
there is a cache hit, the cache unit 3 reads out the corre 
sponding data from the cache memory, and supplies it as 
command data id to the command executing section 2. When 
no effective entry is present in the cache memory and so the 
check results in cache miss, the cache unit 3 supplies the 
command fetch request and a request address add to the bus 
control section 4. 

[0043] The bus control section 4 selectively requests data 
read to one of the RAM 6 and the ROM 9, in accordance 
With the received request address add. More speci?cally, the 
bus control section 4 includes an area designation register 4a 
for holding information for designating an address area of 
the RAM 6. The area designation register 4a holds infor 
mation on the top address ASR and the area siZe AMR of an 
area. In accordance With Whether or not the address area of 
the RAM 6 de?ned by a combination of the top address ASR 
and the area siZe AMR contains the request address add 
received from the cache unit 3, the bus control section 4 
requests data read to the RAM 6 or the ROM 9. 

[0044] FIG. 2 is a representation shoWing a memory map 
of the Whole system including various registers in the 
processor 10 in addition to the RAM 6 and the ROM 9. In 
the example of FIG. 2, the address numbers “OXOOOOi 
0000” to “0x01FF_FFFF” are assigned to the RAM 6, the 
address numbers “OXFEOOiOOOO” to “OXFFOOiOOOO” are 
assigned to various registers provided in the components 
(the command fetch control section 1, the command execut 
ing section 2, the cache unit 3, the bus control section 4, and 
the clock control section 5) in the processors 10, and the 
address numbers “OXFFOOiOOOO” to “0><FFFF_FFFF” are 
assigned to the ROM 9. The address numbers 
“0x01FF_FFFF” to “OXFEOOiOOOO” are unused. 

[0045] In case of the example of FIG. 2, the area desig 
nation register 4a holds the address number “OXOOOOi 
0000” as information on the top address ASR, and the area 
siZe “01FF_FFFF” as information on the area siZe AMR. 
Thus the bus control section 4 requests data read to the RAM 
6 With sending the request address add via an address line 
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ram_add When the request address add received from the 
cache unit 3 is Within the range of “OXOOOOiOOOO” to 

“0><0FF_FFFF”. 
[0046] When the request address add received is not 
Within the range of “OXOOOOiOOOO” to “0x01FF_FFFF” 
de?ned by the combination of the top address ASR and the 
area siZe AMR in the area designation register 4a, and not 
Within the range of “OXFEOOiOOOO” to “OXFFOOiOOOO” 
assigned to the registers in the processor 10, the bus control 
section 4 requests data read to the ROM 9 With sending the 
request address add via the address bus 7. 

[0047] The requested data in the RAM 6 or ROM 9 is read 
out from the corresponding memory, and sent to the bus 
control section 4 via a data line ram_data or the data bus 8. 
The bus control section 4 having received the data supplies 
the data as read data rdd to the cache unit 3. The cache unit 
3 having received the read data rdd supplies the data as 
command data id to the command executing section 2. When 
necessary, the cache unit 3 registers the command data in the 
cache memory. 

[0048] The command executing section 2 thus supplied 
With the command data id interprets and executes the 
command. If it is necessary in executing the command to 
refer to data stored in the RAM 6, the ROM 9, or a register 
in the processor 10, the command executing section 2 issues 
a data fetch request With a request data address oa to the 
cache unit 3. 

[0049] The operation for the data fetch after this is sub 
stantially the same as that for the command fetch. But, if the 
request address add is Within the range of “OXFEOOiOOOO” 
to “OXFFOOiOOOO” assigned to the registers in the processor 
10, the bus control section 4 reads out the value of the 
corresponding register (the area designation register 4a, a 
reset register RSTR 4b as described later, or the like), and 
returns the read-out value as read data rdd to the cache unit 
3. The data sent from the RAM 6, the ROM 9, or the register 
through the bus control unit 4 is ?nally supplied to the 
command executing section 2 as read data rd. 

[0050] If it is necessary in executing the command to 
update the stored data of a memory such as the RAM 6 or 
a register, the command executing section 2 issues a data 
Write request With a request data address oa and Write data 
Wd to the cache unit 3. When there is a cache hit, the cache 
memory Writes the Write data Wd in the cache memory, and 
issues a data Write request and Write data Wrd With a request 
address add to the bus control section 4. 

[0051] The bus control section 4 having received the data 
Write request requests data Write to the RAM 6 With sending 
the request address add via the address line ram_add and the 
Write data Wrd via the data line ram_data When the request 
address add received is Within the address area in the RAM 
6 de?ned by the combination of the top address ASR and the 
area siZe AMR in the area designation register 4a. When the 
request address add received is Within the address area of a 
register in the processor 10 such as the area designation 
register 4a or the reset register 4b, the bus control section 4 
Writes the Write data Wrd in the corresponding register to the 
request address add. 

[0052] When the request address add received is not 
Within the address area in the RAM 6 de?ned by the 
combination of the top address ASR and the area siZe AMR 
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in the area designation register 4a, and not Within the 
address area of any register in the processor 10, the bus 
control section 4 requests data Write to the ROM 9 With 
sending the request address add via the address bus 7 and the 
Write data Wrd via the data bus 8. 

[0053] The processor 10 of this embodiment is driven With 
the clock CLOCK externally given. The clock control sec 
tion 5 generates the ?rst and second internal clocks bck and 
cck based on the external clock CLOCK. The ?rst internal 
clock bck is supplied to the bus control section 4, and the 
second internal clock cck is supplied to the remaining 
command fetch control section 1, command executing sec 
tion 2, and cache unit 3. 

[0054] A clock stop signal stop instructing the clock 
control section 5 to stop supplying the internal clock bck or 
cck is given to the clock control section 5 as occasion arises. 
That is, this processor 10 can stop the supply of its internal 
clock bck or cck by itself by its command executing section 
2 executing a command for stopping the clock. Provided are 
tWo clock stop modes comprising the ?rst mode of stopping 
both the internal clocks bck and cck, and the second mode 
of stopping only the second internal clock cck. 

[0055] To restart the clock supply Which has been stopped, 
the folloWing tWo methods can be used. In the ?rst method, 
either of an initial start reset signal PRST (a ?rst reset signal 
according to the present invention) and a restart reset signal 
HRST (a second reset signal according to the present inven 
tion) is asserted. In the second method, a not-shoWn external 
bus master Writes data in the reset register 4b provided in the 
bus control section 4, and a reset signal (start signal Wup) 
corresponding to the above restart reset signal HRST or a 
program reset signal SRST, Which Will be described next, is 
generated in the bus control section 4 to assert. In case of the 
second method, since the bus control section 4 must be kept 
supplied With the ?rst internal clock bck, the above second 
mode is adopted. 

[0056] Although the detail is not shoWn in FIG. 1, the 
above initial start reset signal PRST and restart reset signal 
HRST can be given to each component in the processor 10 
(the command fetch control section 1, the command execut 
ing section 2, the cache unit 3, the bus control section 4, and 
the clock control section 5). In this embodiment, as Well as 
these reset signals, provided is a program reset signal SRST 
(a third reset signal according to the present invention) for 
performing an reset operation independently of stop and 
restart of supply of the internal clock bck or cck. This 
program reset signal SRST is used in, e.g., debugging, and 
supplied only to the command fetch control section 1 and the 
command executing section 2. 

[0057] FIG. 3 is a block diagram shoWing the construction 
of the command fetch control section 1. Referring to FIG. 
3, a request command address ia is held in a command 
address register 11, and supplied to the cache unit 3. When 
the processor 10 executes commands in order, an adder 12 
adds the value “16” to the address held in the command 
address register 11 at each time. The resultant address value 
is held in the command address register 11 When it is 
selected by selectors 13 and 14. The increment value “16” 
corresponds to the bus Width of the command data bus of the 
processor 10. 

[0058] When the processor 10 has executed a branch 
command, the command executing section 2 asserts a signal 
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b indicating that a branch Was made. In this case, as the next 
request command address ia, the selector 13 selects a branch 
destination address bad sent from the command executing 
section 2. The branch destination address bad is thereby sent 
through the selector 14 to the command address register 11, 
and held in the register 11. 

[0059] When the processor 10 is being initialiZed With the 
initial start reset signal PRST, the restart reset signal HRST, 
the program reset signal SRST, or the start signal Wup from 
the reset register 4b (hereinafter, each of these four signals 
Will be generically and simply called reset signal), either 
address (0x0000i0000 or OXFFOOiOOOO) selected by a 
selector 15 in accordance With an address selection signal 
MS externally given, is further selected by the selector 14 in 
accordance With the above reset signal, and then held in the 
command address register 11. 

[0060] For example, When the initial start reset signal 
PRST is input, i.e., the system is poWered on, the address 
selection signal MS is set at “1”, and one ?xed value 
“0>FF00i0000” indicating the top address of the address 
area of the ROM 9 is selected and held in the command 
address register 11. Contrastingly, When the restart reset 
signal HRST is input, i.e., the supply of the internal clock 
bck or cck is restarted in the state that the clock has been 
stopped, the address selection signal MS is set at “0”, and the 
other ?xed value “OXOOOOiOOOO” indicating the top address 
of the address area of the RAM 6 is selected and held in the 
command address register 11. 

[0061] When the program reset signal SRST or the start 
signal Wup is input, the operation is the same as that in case 
of the restart reset signal HRST. 

[0062] In this manner, the request command address in 
fetching the ?rst command of an initialiZation program When 
a reset signal is negated, is either of the top address 
“OXFFOOiOOOO” of the ROM 9 and the top address 
“OXOOOOiOOOO” of the RAM 6. Thus the selectors 14 and 15 
Which perform selecting operations in accordance With the 
address selection signal MS, comprises an address selecting 
section according to the present invention. 

[0063] In response to a reset signal given, a command 
fetch control logic circuit 16 determines as to Whether a 
command fetch request iaval should be issued or not, in 
accordance With the state of the processor 10 executing 
commands, the state of the control section of the cache unit 
3, etc. The request command address ia held in the command 
address register 11 is never reneWed unless a command fetch 
request iaval is asserted to the cache unit 3, and the cache 
unit 3 accepts the assertion. 

[0064] FIG. 4 is a block diagram shoWing the construction 
of a portion of the bus control section 4 including the area 
designation register 4a. FIG. 4 also shoWs ?oWs of 
addresses and data. Referring to FIG. 4, the bus control 
section 4 comprises a bus UP 21, a memory control section 
22, and an external bus control section 23. The bus UP 21 
comprises a bus command control section 24 including the 
above area designation register 4a, a read data path 25, and 
a Write data path 26. 

[0065] The memory control section 22 comprises a 
memory-bus I/F (MBI) 27, a memory I/F (Ml) 28, and a 
memory-external bus I/F (MEI) 29. The external bus control 
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section 23 comprises an external bus-bus I/F (EBI) 30, an 
external bus-memory I/F (EMI) 31, and an external bus UP 
32. 

[0066] The operation of the bus control section 4 in 
fetching a command Will be described beloW. When the bus 
control section 4 receives a command fetch request from the 
cache unit 3, the bus command control section 24 compares 
the request address add attendant upon the command fetch 
request, With the top address ASR and the value of the area 
siZe AMR registered in the area designation register 4a to 
judge as to Whether or not the request address add is Within 
the address area of the RAM 6. 

[0067] When the comparison result indicates that the 
command fetch request is directed to the RAM 6, the bus 
command control section 24 issues a command fetch request 
to the memory control section 22. The memory control 
section 22 having received the command fetch request 
through the memory-bus UP 27, accesses the RAM 6 con 
nected through the memory UP 28, and reads out the 
command data corresponding to the request address add. 
The read-out command data is sent through the memory-bus 
UP 27 and the read data path 25 to the cache unit 3, and 
?nally to the command executing section 2. 

[0068] When the above comparison result indicates that 
the command fetch request is directed to the ROM 9 
connected to the external buses 7 and 8, the bus command 
control section 24 issues a command fetch request to the 
external bus control section 23. The external bus control 
section 23 having received the command fetch request 
through the external bus-bus UP 30, makes bus arbitration, 
and issues memory transaction onto the external buses 7 and 
8, and Waits for a response to it. 

[0069] When command data read out from the ROM 9 
connected to the external buses 7 and 8, is output onto the 
external buses 7 and 8, the external bus control section 23 
takes the command data in through the external bus UP 32. 
The thus taken-in command data is sent through the external 
bus-bus UP 30 and the read data path 25 to the cache unit 3, 
and ?nally to the command executing section 2. 

[0070] FIG. 5 is a block diagram shoWing the construction 
of a portion of the bus command control section 24 shoWn 
in FIG. 4 Which performs address judgement. Referring to 
FIG. 5, the bus command control section 24 comprises the 
above-described area designation register 4a, tWo compara 
tors 41 and 42, tWo buffers 43 and 45, and a NAND gate 44. 

[0071] One comparator 41 compares the request address 
add given by the cache unit 3, With the address areas of the 
registers in the memory map shoWn in FIG. 2. When the 
comparison result indicates that the request address add is 
Within the address areas of the registers (When a signal 
match1 is asserted), the bus command control section 24 
issues a command fetch request to the corresponding one of 
the registers through the buffer 43. 

[0072] The other comparator 42 compares the request 
address add given by the cache unit 3, With the address area 
of the RAM 6 de?ned by the combination of the top address 
ASR and the area siZe AMR in the area designation register 
4a. When the comparison result indicates that the request 
address add is Within the address area of the RAM 6 (When 
a signal match2 is asserted), the bus command control 
section 24 issues a command fetch request to the RAM 6 
through the buffer 45. 
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[0073] When the comparison results of the comparators 41 
and 42 indicate that the request address add is Within neither 
of the address areas of the registers and the address area of 
the RAM 6 (When neither of the signals match1 and match2 
is asserted), the bus command control section 24 issues a 
command fetch request onto the external buses 7 and 8 
through the NAND gate 44. 

[0074] FIG. 6 is a block diagram shoWing the construction 
of a portion of the bus control section 4 including the reset 
register 4b. FIG. 6 also shoWs ?oWs in data Write to the reset 
register 4b. Referring to FIG. 6, the reset register 4b 
comprises ?ve register components respectively correspond 
ing to ?ve bits PD, HD, SD, HS, and SS. 

[0075] The PD, HD, and SD bits are for indicating reset 
causes just before. The PD bit indicates initial start reset 
When poWered on, the HD bit indicates restart reset When 
restarting clock supply, and the SD bit indicates program 
restart reset When debugging or the like. These three bits 
correspond to an information holding section according to 
the present invention for holding information for distin 
guishing among the respective reset causes. 

[0076] The remaining HS and SS bits are for generating 
reset signals (HRST‘ and SRST‘) corresponding to the restart 
reset signal HRST and the program reset signal SRST, in the 
bus control section 4 by the manner that a not-shoWn bus 
master Writes data in the HS and SS bits, respectively. The 
register components corresponding to these tWo bits com 
prise a reset internally-generating section according to the 
present invention. The outputs of the HS and SS bits are 
supplied together With the restart reset signal HRST and the 
program reset signal SRST to OR gates 51 and 52, respec 
tively. Effective one of them is then supplied to the subse 
quent stage. 

[0077] Several logic gates 51 to 57 are properly disposed 
betWeen the group of the bits PD, HD, and SD in the reset 
register 4b, and the group of the initial start reset signal 
PRST, the restart reset signal HRST, and the program reset 
signal SRST, such that only one of the bits PD, HD, and SD 
is set at “1”. 

[0078] More speci?cally, When the initial start reset signal 
PRST is asserted, the PD bit is set at “1”. When the external 
restart reset signal HRST is asserted, or the internal restart 
reset signal HRST‘ is asserted by Writing data in the HS bit, 
the HD bit is set at “1”. When the external program reset 
signal SRST is asserted, or the internal program reset signal 
SRST‘ is asserted by Writing data in the SS bit, the SD bit is 
set at “1”. 

[0079] The proper arrangement of the logic gates 51 to 57 
gives the priority of PRST>HRST>SRST to the above three 
reset operations. The reset causes just before are respectively 
kept in the PD, HD, and SD bits unless a neW reset cause 
arises. 

[0080] FIG. 7 is a block diagram shoWing the construction 
of the clock control section 5 shoWn in FIG. 1. The clock 
control section 5 generates tWo internal clocks bck and cck 
based on a clock CLOCK externally given, and supplies 
them in the processor 10. In this embodiment, the bus 
control section 4 and the other components are supplied With 
their internal clocks through separate lines bck and cck, as 
shoWn in FIG. 1. 
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[0081] Besides, in this embodiment, a clock supply in the 
processor 10 can be temporarily stopped according to 
instructions from the command executing section 2. For 
example, in order to reduce the poWer consumption of the 
system, When an idle state of the processor 10 continues for 
a certain time, the command executing section 2 asserts a 
clock stop signal stop to the clock control section 5. 

[0082] In this case, selectable is either of the ?rst mode of 
stopping both the internal clocks bck and cck for the Whole 
of the processor 10 including the bus control section 4, and 
the second mode of stopping only the second internal clock 
cck for the components other than the bus control section 4 
in the processor 10. In accordance With the selected mode, 
the command executing section 2 asserts a clock stop signal 
stopbc or stopc. 

[0083] The clock stop signal stopbc for stopping the Whole 
of the processor 10 is supplied to tWo OR gates 61 and 65. 
The clock stop signal stopbc having passed through one OR 
gate 61 is held in a C register 62, and then supplied to the 
negative logic terminal of an AND gate 64. The AND gate 
64 performs AND operation betWeen the clock stop signal 
stopbc and the external clock CLOCK supplied through its 
positive logic terminal, and outputs the internal clock cck in 
accordance With the operation result. 

[0084] The clock stop signal stopbc having passed through 
the other OR gate 65 is held in a B register 66, and then 
supplied to the negative logic terminal of an AND gate 68. 
The AND gate 68 performs AND operation betWeen the 
clock stop signal stopbc and the external clock CLOCK 
supplied through its positive logic terminal, and outputs the 
internal clock bck in accordance With the operation result. 

[0085] In this arrangement, When the clock stop signal 
stopbc is asserted, either of the AND gates 64 and 68 
receives a signal “1” through its negative logic terminal. As 
a result, both the internal clocks bck and cck are stopped. 

[0086] Contrastingly, the clock stop signal stopc for stop 
ping the components other than the bus control section 4 in 
the processor 10, is supplied only to the OR gate 61. The 
clock stop signal stopc having passed through the OR gate 
61 is held in the C register 62, and then supplied to the 
negative logic terminal of the AND gate 64. The AND gate 
64 performs AND operation betWeen the clock stop signal 
stopc and the external clock CLOCK supplied through its 
positive logic terminal, and outputs the internal clock cck in 
accordance With the operation result. 

[0087] In this arrangement, When the clock stop signal 
stopc is asserted, the AND gate 64 receives a signal “1” 
through its negative logic terminal. As a result, the internal 
clock cck is stopped. But, since the clock stop signal stopc 
is not supplied to the OR gate 65, the AND gate 68 does not 
receive any signal “1” through its negative logic terminal 
even When the clock stop signal stopc is asserted. Thus the 
internal clock bck is not stopped. 

[0088] The above OR gates 61 and 65 are also supplied 
With outputs of AND gates 63 and 67, respectively. The 
AND gate 63 receives the output of the C register 62 through 
its positive logic terminal, and the start signal Wup through 
its negative logic terminal, and performs AND operation 
betWeen them to supply the resultant signal to the OR gate 
61. The AND gate 67 receives the output of the B register 66 
through its positive logic terminal, and the start signal Wup 
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through its negative logic terminal, and performs AND 
operation betWeen them to supply the resultant signal to the 
OR gate 65. 

[0089] The stored data of each of the C and B registers 62 
and 66 is reneWed by asserting the initial start reset signal 
PRST, the restart reset signal HRST, or the internal restart 
reset signal HRST‘ generated by an external bus master or 
the like Writing data in the reset register 4b (HS bit shoWn 
in FIG. 6). 

[0090] For example, in the state that only the bus control 
section 4 is supplied With the internal clock bck, the supply 
of the internal clock cck to the components other than the 
bus control section 4 can be restarted by asserting the 
internal restart reset signal HRST‘. In the state that the Whole 
of the processor 10 is not supplied With the internal clocks 
bck and cck, the supplies of the internal clocks bck and cck 
can be restarted by asserting the initial start reset signal 
PRST or the restart reset signal HRST. 

[0091] Next, sequences of start processing in case of 
solely using the processor 10 according to this embodiment 
Will be described. 

[0092] A sequence of start processing With the initial start 
reset signal PRST When the system is poWered on, Will be 
described ?rst. 

[0093] When the system is poWered on, the initial start 
reset signal PRST is asserted to perform the hardWare 
initialiZation. By this initialiZation, the values of all registers 
in the processor 10 including the area designation register 4a 
and the reset register 4b in the bus control section 4, are 
initialiZed to, e.g., “0”. 

[0094] After the initial start reset signal PRST is asserted 
for a time necessary and suf?cient for the hardWare initial 
iZation, and the poWer supply becomes stable, the initial start 
reset signal PRST is negated. When the initial start reset 
signal PRST is negated, initialiZation programs for the 
subsequent softWare initialiZation are read out from 
addresses designated by a reset vector. 

[0095] Since the RAM 6 does not store the data of 
effective initialiZation programs immediately after the sys 
tem is poWered on, the value of the address selection signal 
MS is set at “1”. Thus the command fetch control section 1 
issues a command fetch request for the initial address 
“OXFFOOiOOOO”. 

[0096] In response to this, the bus control section 4 judges 
as to Whether or not the given request address add of 
“OXFFOOiOOOO” is Within the address area of the RAM 6 
de?ned by the top address ASR and the area siZe AMR in the 
area designation register 4a. In accordance With the judge 
ment result, the bus control section 4 can access either of the 
RAM 6 and the ROM 9. At this time, hoWever, since the 
address area of the RAM 6 has been initialiZed into “(I)” and 
the given request address add is directed to the address area 
of the ROM 9, the bus control section 4 accesses the ROM 
9 connected to the external buses 7 and 8. 

[0097] The initialiZation program stored in the ROM 9 is 
so made that its ?rst sequence gives instructions to refer to 
the reset register 4b. Immediately after the system is poW 
ered on, the processor 10 recogniZes that the PD bit in the 
reset register 4b has been set at “1”, and the processor 10 
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executes a routine including processes Which Will become 
necessary When the initial start reset signal PRST is negated. 

[0098] After the processor 10 is started thus, address data 
necessary for accessing the RAM 6 (the top address ASR 
and the area siZe AMR) is set in the area designation register 
4a. In the example of FIG. 2, “OXOOOOiOOOO” and 
“0x01FF_FFFF” are respectively set as the top address ASR 
and the area siZe AMR, so that the address area of 32 
megabytes is prepared in the RAM 6. After the necessary 
data is set in the area designation register 4a, the value of the 
address selection signal MS is changed into “0”, and pro 
grams for restart operations are loaded in the RAM 6 from 
the ROM 9 or other devices connected to the external buses 
7 and 8. 

[0099] Next, a sequence of start processing With the restart 
reset signal HRST When the supplies of the internal clocks 
are restarted, Will be described. 

[0100] As an example, here Will be described the case that 
the supplies of the internal clocks bck and cck for the Whole 
of the processor 10 are stopped because a necessary process 
has not been performed for a certain time after-the processor 
10 is started, and a sequence of restart processing for 
restarting the processor 10 is executed With the external 
restart reset signal HRST When the processor 10 is required 
to operate. 

[0101] When the external restart reset signal HRST is 
asserted, the registers in the clock control section 5 Which 
cause the stop of the supplies of the internal clocks bck and 
cck (C and B registers 62 and 66 shoWn in FIG. 7) are reset, 
and thereby the supplies of the internal clocks bck and cck 
are restarted. The hardWare initialiZation is then performed 
except processing in relation to information necessary for 
memory access (e.g., the top address ASR and the area siZe 
AMR in the area designation register 4a). 

[0102] In case of using an SDRAM as a local memory 
connected to the processor 10, the processor 10 may com 
prise various registers for storing data necessary for memory 
access, other than the area designation register 4a for storing 
the top address ASR and the area siZe AMR. Such registers 
may include a control register for setting the minimum cycle 
number of the operation of the DRAM Which varies in 
accordance With the kind of DRAM; an access mode control 
register for setting an access mode to the DRAM; mode set 
registers for setting data to be Written in the DRAM When 
the mode of the DRAM is set; con?guration registers for 
setting data such as type, bus Width, and connection manner, 
i.e., direct connection or connection using DIMM, of the 
DRAM; address number registers for setting the number of 
bits of RAS address, the number of bits of CAS address, and 
the number of bits of bank address of the DRAM; a status 
register for indicating a state of the controller of the DRAM; 
a refresh control register for setting auto refresh or self 
refresh of the DRAM; and a refresh timer register for setting 
a refresh interval in auto refresh. Any of these registers is 
initialiZed by the initial start reset signal PRST, but not 
initialiZed by the restart reset signal HRST or the program 
reset signal SRST. 

[0103] When the restart reset signal HRST is negated after 
the above hardWare initialiZation, command fetch is started 
from the address “OXOOOOiOOOO” selected by the address 
selection signal MS (=“0”). Since the top address ASR and 
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the area siZe AMR in the area designation register 4a are not 
initialiZed by assertion of the restart reset signal HRST, the 
command fetch requests of this time are issued to the RAM 
6. As a result, since access to the loW-speed ROM 9 is not 
required, restart processing for the processor 10 can be 
performed rapidly. 
[0104] In this restart operation, it is also possible to 
instruct the processor 10 to issue command fetch requests to 
the ROM 9 by setting the address selection signal MS at “1”. 
In case that command fetch from the ROM 9 is executed 
When the processor 10 is restarted, in the ?rst sequence of 
the initialiZation program stored in the ROM 9, the reset 
register 4b is referred to, and it is recogniZed that the HD bit 
in the reset register 4b has been set. This makes it possible 
to omit processing for neWly setting data in the area desig 
nation register 4a Which Was already set When the system 
Was poWered on. Accordingly, restart processing for the 
processor 10 can be performed more rapidly. 

[0105] The same operation as the above is performed in 
the restart sequence in case of restarting the processor 10 
With the external restart reset signal HRST after stopping the 
supply of only the internal clock cck, or in case of restarting 
the processor 10 With the internally-generated restart reset 
signal HRST‘after stopping the supplies of both the internal 
clocks bck and cck, or the supply of only the internal clock 
cck. 

[0106] Next, a sequence of start processing With the pro 
gram reset signal SRST Will be described. 

[0107] When the external program reset signal SRST is 
asserted, the program Which is being executed by the com 
mand executing section 2, is forcibly interrupted, and the 
hardWare initialiZation of the command fetch section 1 is 
performed. 
[0108] After this, When the program reset signal SRST is 
negated, command fetch is started from the address 
“OXOOOOiOOOO” selected by the address selection signal MS 
(=“0”). Since the top address ASR and the area siZe AMR in 
the area designation register 4a are not initialiZed by asser 
tion of the program reset signal SRST, the command fetch 
requests of this time are issued to the RAM 6. As a result, 
since access to the loW-speed ROM 9 is not required, restart 
processing for the processor 10 can be performed rapidly. 

[0109] In this restart operation, it is also possible to 
instruct the processor 10 to issue command fetch requests to 
the ROM 9 by setting the address selection signal MS at “1”. 
In case that command fetch from the ROM 9 is executed in 
this program reset operation, in the ?rst sequence of the 
initialiZation program stored in the ROM 9, the reset register 
4b is referred to, and it is recogniZed that the SD bit in the 
reset register 4b has been set. This makes it possible to 
perform processing for neWly setting data only in the 
registers of the command fetch control section 1, and omit 
the other processes unnecessary. Accordingly, restart pro 
cessing for the processor 10 can be performed more rapidly. 

[0110] As described above in detail, in the processor 10 
according to this embodiment, When the softWare initialiZa 
tion is performed, a starting operation based on the ROM 9 
connected to the external buses 7 and 8, and a starting 
operation based on the RAM 6 connected as a local memory 
to the processor 10 can be selected in accordance With 
instructions With the address selection signal MS and one of 












