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SETTING DEVICE FOR SETTING A MEMORY 
CONTROL 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is one of two US. patent applica 
tions including ?led application having Ser. No. 
attorney docket no. JP920030131 US2 Which Was ?led on 
the same date hereof and the teachings of Which are incor 
porated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates, in general, to com 
puters and computer equipment Which gives increased con 
trol in thermally-related characteristics of component parts. 

[0004] 2. Description of Related Art 

[0005] In recent years, an apparatus such as a personal 
computer has become Widespread in use, and thus many of 
its parts, such as memory modules from one vendor or type, 
have become increasingly more common in terms of 
interoperability and/or compatibility With those of another. 
Thus, a manufacturer of the personal computer can use 
various types of memory modules (sources or forms) even 
for a single model or offering. Moreover, a user of the 
personal computer can often easily perform his oWn opera 
tion of replacing these types of parts for the purpose of 
changing performance of the apparatus. 

[0006] Additionally, as it is knoWn that information con 
cerning certain component characteristics and insight, such 
as those of a memory module, is often available. For 
instance, information in an attribute memory can also be 
made available (e.g., SPD (Serial Presence Detect) infor 
mation has been used heretofore; refer to PC SDRAM Serial 
Presence Detect (SPD) Speci?cation, home page retrieved 
on May 30, 2003, URL: http://WWW.intel.com/technology/ 
memory/pc133sdram/spec/spdsd12b.htm). 
[0007] The SPD information is stored in an attribute 
memory such as a serial ROM provided in the memory 
module, and therefore, the information processing apparatus 
or the like can appropriately specify a type and the like of a 
memory module attached thereto. 

[0008] HoWever, Where there is a plurality of the memory 
modules Which are mutually different in type, there also 
eXists differences in thermal and heating values in accor 
dance With the types thereof. Therefore, often the manufac 
turer or another similarly situated have set a data transfer 
rate for the memories across-the-board (ATB) for a single 
model in order that a temperature of a cabinet or similar for 
the product can meet a safety standard When a memory 
module having a higher heating value, but Within the accept 
able range for the product, is used. Therefore, even if a 
memory module have a heating value that is on a loWer end 
of an acceptable range is used, memory performance is 
likely underutiliZed, because the data transfer rate for the 
memories is constant. 

[0009] HoWever, When a user replaces a memory module 
With another memory module, there exists the possibility 
that an unexpected increase in the generation of heat during 
operation results as though the replacement may be similar, 
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due to the plurality of modules present, the type and/or 
manufacturer of the neW combination are mutually different 
and potentially incompatible in combination due to over 
heating. 

SUMMARY OF THE INVENTION 

[0010] Accordingly, there is a need for an invention that 
overcomes the problems discussed above. The present 
invention has been achieved to solve the above technical 
problems, and accordingly an object thereof is to provide a 
setting device, an information processing apparatus, a set 
ting method, a program and a recording medium, Which are 
capable of solving the foregoing problem. 

[0011] Speci?cally, according to a ?rst aspect of the 
present invention, there is provided a setting device for 
setting a memory control device Which accesses a memory 
module implementing a memory device therein, comprising: 
a memory attribute information acquisition unit for acquir 
ing memory attribute information indicating an attribute of 
the memory module from an attribute memory provided in 
the memory module; and a transfer rate setting unit for 
determining, based on the memory attribute information, a 
data transfer rate setting value as a rate of an upper limit 
value of a data transfer rate relative to a maXimum data 
transfer rate, and for setting the determined data transfer rate 
setting value in the memory control device, the upper limit 
value of the data transfer rate being at Which the memory 
control device accesses the memory module, and the maXi 
mum data transfer rate being at Which the memory control 
device is able to access the memory module. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] Other aspects, features, and advantages of the 
present invention Will become more fully apparent from the 
folloWing detailed description, the appended claims, and the 
accompanying draWings in Which: 

[0013] FIG. 1 is a block diagram of an information 
processing apparatus in accordance With an embodiment of 
the present invention; 

[0014] FIG. 2(a) shoWs an eXample of a memory module 
in accordance With an embodiment of the present invention; 

[0015] FIG. 2(b) shoWs an eXample of a content of an 
attribute memory in accordance With an embodiment of the 
present invention; 

[0016] FIG. 3 shoWs a data structure of a setting value 
candidate database in accordance With an embodiment of the 
present invention; and, 
[0017] FIG. 4 shoWs a ?oWchart of processing for setting 
a data transfer rate in the information processing apparatus 
in accordance With an embodiment of the present invention. 

DETAILED DESCRIPTION 

[0018] The use of ?gure reference labels in the claims is 
intended to identify one or more possible embodiments of 
the claimed subject matter in order to facilitate the interpre 
tation of the claims. Such labeling is not to be construed as 
necessarily limiting the scope of those claims to the embodi 
ments shoWn in the corresponding ?gures. The preferred 
embodiments of the present invention and its advantages are 
best understood by referring to the draWings, like numerals 
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being used for like and corresponding parts of the various 
drawings. Embodiments of the present invention Will noW 
be described in detail With reference to the accompanying 
draWings. 
[0019] FIG. 1 is a block diagram of an information 
processing apparatus 10 in accordance With an embodiment 
of the present invention. The information processing appa 
ratus 10 sets data transfer rates at Which a host controller 
1082 accesses memory modules 1025a and 1025b in accor 
dance With attributes of the memory modules 1025a and 
1025b, thus preventing the memory modules 1025a and 
1025b from overheating. 

[0020] The information processing apparatus 10 includes 
a CPU and its peripheral section having a central processing 
unit 1000, memory slots 1020a and 1020b, a graphic con 
troller 1075, and a display device 1080, Which are intercon 
nected by the host controller 1082 as an example of a 
memory control device, an input/output section having a 
communication interface 1030, a hard disk drive 1040, and 
a CD-ROM drive 1060, Which are connected to the host 
controller 1082 by an I/O controller 1084, and a legacy 
input/output section having a ROM 1010, a ?exible disk 
drive 1050, and an I/O chip 1070, Which are connected to the 
I/O controller 1084. 

[0021] The central processing unit 1000 executes a pro 
gram stored in the ROM 1010, and thus functions as a 
memory attribute information acquisition unit 100, an upper 
limit temperature acquisition unit 110, a memory attachment 
position information acquisition unit 120, and a transfer rate 
setting unit 130. Note that, in this example shoWn in FIG. 
1, the setting device is realiZed When the central processing 
unit 1000 executes the program. Alternatively, in another 
aspect of an embodiment, the setting device may be another 
device Which is provided separately from the central pro 
cessing unit 1000 and performs approximately the same 
function as that of the central processing unit 1000. Spe 
ci?cally, the information processing apparatus 10 may 
include an LSI device or the like functioning as the setting 
device. 

[0022] The memory attribute information acquisition unit 
100 acquires memory attribute information indicating an 
attribute of the memory module 1025a from an attribute 
memory provided in the memory module 1025a, and sends 
the acquired memory attribute information to the transfer 
rate setting unit 130. Note that, When a plurality of the 
memory modules are attached into the information process 
ing apparatus 10, the memory attribute information acqui 
sition unit 100 may acquire the memory attribute informa 
tion individually from the plurality of memory modules, for 
example, the memory modules 1025a and 1025b in asso 
ciation thereWith. 

[0023] The upper limit temperature acquisition unit 110 
acquires an upper limit temperature at Which the memory 
module 1025a is operated externally through the host con 
troller 1082, and sends the acquired upper limit temperature 
to the transfer rate setting unit 130. For example, the upper 
limit temperature acquisition unit 110 may acquire the upper 
limit temperature based on an entry from a user, or may 
acquire the upper limit temperature from another device 
through a netWork and the communication interface 1030. 

[0024] The memory attachment position information 
acquisition unit 120 acquires, from the memory slots 1020a 
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and 1020b, memory attachment position information indi 
cating into Which memory slot of the information processing 
apparatus 10 the memory module 1025a is attached, and 
speci?cally, indicating into Which of the memory slots 
1020a and 1020b the memory module 1025a is attached. 
Then, the memory attachment position information acqui 
sition unit 120 sends the acquired memory attachment 
position information to the transfer rate setting unit 130. 
Note that, When the plurality of memory modules are 
attached into the information processing apparatus 10, the 
memory attachment position information acquisition unit 
120 may acquire the memory attachment position informa 
tion individually from the plurality of memory modules, for 
example, the memory modules 1025a and 1025b in asso 
ciation thereWith. 

[0025] The data transfer rate setting value is a rate of an 
upper limit value of the data transfer rate at Which the host 
controller 1082 accesses the memory module 1025a relative 
to a maximum data transfer rate at Which the host controller 
1082 can access the memory module 1025a. The transfer 
rate setting unit 130 determines this data transfer rate setting 
value based on the memory attribute information received 
from the memory attribute information acquisition unit 100 
and the memory attachment position information received 
from the memory attachment position acquisition unit 120. 
Then, the transfer rate setting unit 130 sets the determined 
data transfer rate setting value in the host controller 1082. 

[0026] Speci?cally, the transfer rate setting unit 130 
acquires, from a setting value candidate database 1015, a 
data transfer rate setting value for maintaining a temperature 
of the memory module 1025a at a temperature equal to or 
loWer than the upper limit temperature received from the 
upper limit temperature acquisition unit 110, based on the 
memory attribute information and the memory attachment 
position information. Then, the transfer rate setting unit 130 
sets the acquired data transfer rate setting value in the host 
controller 1082. In place of this, the transfer rate setting unit 
130 may set the data transfer rate setting value in the host 
controller 1082 based on the memory attribute information 
and the memory attachment position information irrespec 
tive of the data transfer rate setting values stored in the 
setting value candidate database 1015. 

[0027] Moreover, the transfer rate setting unit 130 may 
determine the data transfer rate setting value for maintaining 
the memory module 1025a at a predetermined temperature 
or loWer based on the memory attribute information and the 
memory attachment position information irrespective of the 
upper limit temperature received from the upper limit tem 
perature acquisition unit 110, and then may set the deter 
mined data transfer rate in the host controller 1082. The 
predetermined temperature may be the upper limit tempera 
ture of the memory module 1025a determined in order that 
an upper limit temperature of the cabinet of the information 
processing apparatus 10 can be made to conform to a safety 
standard such as the UL standard. 

[0028] Furthermore, When the plurality of memory mod 
ules are attached into the information processing apparatus 
10 and it is possible to set only one data transfer rate for the 
Whole of the plurality of memory modules, the data transfer 
rate setting values may be determined by the folloWing 
method. First, the transfer rate setting unit 130 creates 
individual setting values as data transfer rate setting values 
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set When the memory modules are singly attached into the 
information processing apparatus for each of the plurality of 
memory modules. Then, as the data transfer rate setting 
value for the Whole of the plurality of memory modules, the 
transfer rate setting unit 130 may set a value betWeen the 
maximum and minimum values of the individual setting 
values, each of Which is created so as to correspond to each 
of the plurality of memory modules. 

[0029] Alternatively, in another aspect of a preferred 
embodiment, the data transfer rate setting value for the 
Whole of the plurality of memory modules, the transfer rate 
setting unit 130 may set the minimum value of the individual 
setting values, each of Which is created so as to correspond 
to each of the plurality of memory modules. Thus, the 
transfer rate setting unit 130 can make the temperature of the 
memory modules conform to the safety standard more 
securely. 
[0030] Note that the maximum data transfer rate is the 
maximum data transfer rate When the memory modules are 
accessed, Which is determined in accordance With a combi 
nation of speci?cations of the host controller and speci?ca 
tions of the memory modules. For example, the maximum 
data transfer rate is a value determined in accordance With 
an operation mode and operation frequency of the memory. 
In this case, the operation mode is, for example, one 
indicating Whether the memory module is a SDR DIMM or 
a DDR DIMM. For example, When the operation mode and 
operation frequency of the memory are determined, the 
maximum data transfer rate is determined to be a value 
obtained by multiplying the operation frequency of the 
memory by a data Width of the memory. MeanWhile, the data 
transfer rate setting value is, for example, a value designat 
ing an occupation rate of clock cycles to be actually used for 
accessing the memory among a predetermined number of 
the clock cycles, While maintaining the operation frequency 
in the maximum data transfer rate. 

[0031] The ROM 1010 stores a boot program executed by 
the central processing unit 1000 at the time of activation of 
the information processing apparatus 10, a BIOS program 
depending on hardWare of the information processing appa 
ratus 10, and the like. For example, the ROM 1010 stores a 
program for alloWing the central processing unit 1000 to 
function as the setting device, and supplies the program to 
the central processing unit 1000. 

[0032] Moreover, the ROM 1010 has the setting value 
candidate database 1015, and sends data in the setting value 
candidate database 1015 to the data transfer rate setting unit 
130 through the I/O controller 1084 and the host controller 
1082. The setting value candidate database 1015 stores the 
data transfer rate setting value candidates determined so as 
to correspond to the memory attribute information and the 
memory attachment position information in order to main 
tain the memory module 1025a at the upper limit tempera 
ture or loWer. 

[0033] The memory slot 1020a has the memory module 
1025a attached thereto, and alloWs the host controller 1082 
to access the memory module 1025a. The memory slot 
1020b is approximately the same as the memory slot 1020a 
except that the memory module 1025b is attached thereto in 
place of the memory module 1025a, and therefore, descrip 
tion thereof is not essential. 

[0034] The memory module 1025a is attached into any of 
the memory slots provided in the information processing 
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apparatus 10, for example, into the memory slot 1020a. 
Moreover, the memory module 1025a is accessed from the 
host controller 1082 through the memory slot 1020a, and 
transfers stored data to the central processing unit 1000 and 
the like. MeanWhile, the memory module 1025a is accessed 
from the host controller 1082 through the memory slot 
1020a, and stores data transferred from the central process 
ing unit 1000 and the like. The memory module 1025b is 
approximately the same as the memory module 1025a 
except that the memory module 1025b is attached into the 
memory slot 1020b in place of the memory slot 1020a, and 
therefore, description thereof is not essential. 

[0035] The host controller 1082 connects the memory 
slots 1020a and 1020b to the central processing unit 1000 
and the graphic controller 1075, Which access the memory 
modules 1025a and 1025b at a high transfer rate. The central 
processing unit 1000 is operated based on the programs 
stored in the ROM 1010 and the memory modules 1025a 
and 1025b, and controls the respective units. 

[0036] The graphic controller 1075 acquires image data 
created by the central processing unit 1000 and the like on 
frame buffers provided in the memory modules 1025a and 
1025b, and alloWs images from the image data to be 
displayed on the display device 1080. Alternatively, in 
another aspect of a preferred embodiment, the graphic 
controller 1075 may include therein a frame buffer storing 
the image data created by the central processing unit 1000. 

[0037] The U0 controller 1084 connects the host control 
ler 1082 to the communication interface 1030, the hard disk 
drive 1040 and the CD-ROM drive 1060, Which are rela 
tively high-speed input/output devices. The communication 
interface 1030 communicates With other devices through the 
netWork. 

[0038] The hard disk drive 1040 stores a program and data 
for use in the information processing apparatus 10. The 
CD-ROM drive 1060 reads a program or data from a 
CD-ROM 1095, and provides the read program or data to the 
I/O chip 1070 through the memory modules 1025a and 
1025b. 

[0039] Moreover, relatively loW-speed input/output 
devices such as the ROM 1010, the ?exible disk drive 1050 
and the I/O chip 1070 are connected to the I/O controller 
1084. The ?exible disk drive 1050 reads a program or data 
from the ?exible disk drive 1090, and provides the read 
program or data to the I/O chip 1070 through the memory 
modules 1025a and 1025b. The U0 chip 1070 connects the 
?exible disk drive 1090 and other various input/output 
devices to the information processing apparatus 100 
through, for example, a parallel port, a serial port, a key 
board port, a mouse port etc. 

[0040] The program provided to the information process 
ing apparatus 10 is stored in a recording medium such as the 
?exible disk 1090, the CD-ROM 1095 and an IC card, and 
provided by a user. The program is read out from the 
recording medium, installed in the information processing 
apparatus 10 through the I/O chip 1070 or the like, and 
executed in the information processing apparatus 10. 

[0041] A program installed in the information processing 
apparatus 10 and executed thereby includes a memory 
attribute information acquisition module, an upper limit 
temperature acquisition module, a memory attachment posi 



US 2004/0264266 A1 

tion information acquisition module, and a transfer rate 
setting module. Operations Which the respective modules 
alloW the information processing apparatus 10 to perform 
are the same as operations of members corresponding 
thereto in the above-described information processing appa 
ratus 1000, and therefore, description thereof Will be omit 
ted. 

[0042] The program or modules described above may be 
stored in an external recording medium. As the recording 
medium, an optical recording medium such as a DVD and 
a PD, a magneto-optical recording medium such as a MD, a 
tape medium, a semiconductor memory such as an IC card, 
or the like can be used as Well as the ?exible disk 1090 and 
the CD-ROM 1095. Moreover, a storage device such as a 
hard disk and a RAM, Which is provided in a server system 
connected to a dedicated communication netWork or the 

Internet, may be used as such a recording medium, and the 
program may be provided to the information processing 
apparatus 10 through the netWork. 

[0043] FIG. 2(a) shoWs an example of the memory mod 
ule 1025a in accordance With an embodiment of the present 
invention. The memory module 1025a includes memory 
devices 200a to 200k, each of Which is an LSI such as a 
memory chip, an attribute memory 210 storing the memory 
attribute information of the memory module 1025a, and a 
board 220 on a single side of Which the memory devices 
200a to 200k are implemented. 

[0044] From FIG. 2(a), the memory module 1025a is a 
memory module of single-sided implementation, Which has 
the memory devices 200a to 200k implemented on the single 
side of the board 220. In place of this, the memory module 
1025b may be a memory module of double-sided imple 
mentation, Which has the memory devices implemented on 
both sides of the board 220. 

[0045] FIG. 2(b) shoWs an example of a content of the 
attribute memory 210 in accordance With an embodiment of 
the present invention. The attribute memory 210 stores, as 
the memory attribute information, manufacturer identi?ca 
tion information identifying a manufacturer Who has manu 
factured the memory module 1025a or the memory devices 
200a to 200k, number-of-devices information indicating the 
number of memory devices 200 implemented in the memory 
module 1025a, memory bank information indicating 
Whether the memory module 1025a is the memory module 
of the single-sided implementation or of the double-sided 
implementation, and type identi?cation information identi 
fying a type of the memory module 1025a or of the memory 
devices 200a to 200k. 

[0046] For example, the attribute memory individually 
stores information identifying an AAcompany as the manu 
facturer identi?cation information, eight as the number-of 
devices information, information indicating that the memory 
module 1025a is the memory module of the single-sided 
implementation as the memory bank information, and infor 
mation indicating that a type of the memory module 1025a 
is DDR SDRAM as the type identi?cation information. 

[0047] The memory attribute information acquisition unit 
100 acquires, from the attribute memory 210, the manufac 
turer identi?cation information, the number-of-devices 
information, the memory bank information, and the type 
identi?cation information. Note that the attribute memory 

Dec. 30, 2004 

210 may store information for specifying the memory 
attribute information shoWn in this draWing in place of 
directly storing the memory attribute information shoWn in 
this draWing. For example, the attribute memory 210 may 
store, as the memory attribute information, a parts number as 
a number identifying the type of the memory module 1025a, 
the parts number having been determined by the manufac 
turer of the memory module 1025a. In this case, the memory 
attribute information acquisition unit 100 acquires the parts 
number from the attribute memory 210, thus making it 
possible to specify the memory attribute information asso 
ciated With the parts number. 

[0048] More speci?cally, in a preferred aspect, the 
attribute memory 210 may include, as the number-of-de 
vices information, information for specifying the number of 
devices in place of the information directly indicating the 
number of devices. For example, the attribute memory 210 
may store a bit Width of data accessible by the host controller 
1082 to the memory module 1025a, a bit Width of the data 
stored in the memory device, and the number of memory 
banks in the memory module 1025a. In this case, the 
memory attribute information acquisition unit 100 can 
specify the number-of-devices information based on these 
pieces of information. For example, When the bit Width of 
the data accessible by the host controller 1082 to the 
memory module 1025a is 64 bits, the bit Width of the data 
stored in each memory device is 16 bits, and the number of 
memory banks is tWo, the memory attribute information 
acquisition unit 100 can specify the number-of-devices 
information as that the number of memory devices is eight 
by performing calculation of “64/16 2”. 

[0049] In this exemplary aspect, the attribute memory 210 
stores the information indicating the memory type of the 
memory module. In place of this, or in addition thereto, the 
attribute memory 210 may store other information as the 
type identi?cation information. For example, as the type 
identi?cation information, the attribute memory 210 may 
store information indicating a manufacturing region of the 
memory devices or the memory module, information indi 
cating a manufacturing technology of the memory devices or 
the memory module, a revision number of the memory 
module, a step number indicating a more detailed design 
step in the same revision, information indicating thicknesses 
of signal lines of the memory devices, information indicat 
ing an operating voltage, information indicating a time 
required for the access, information concerning an operating 
frequency or signal characteristics for accessing the memory 
devices, for example, an alloWable range of a clock Wave 
form, and the like. Moreover, as the type identi?cation 
information, the attribute memory 210 may store informa 
tion indicating a memory capacity of the memory module, 
and information indicating the number of bits as access units 
of the data of the memory devices or a depth of an address 
as a total number of the access units con?guring the memory 
devices. As an example, the attribute memory 210 may store 
SPD (Serial Presence Detect) information as the memory 
attribute information. 

[0050] FIG. 3 shoWs a data structure of the setting value 
candidate database 1015 in accordance With an embodiment 
of the present invention. The setting value candidate data 
base 1015 stores the data transfer rate setting values deter 
mined so as to correspond to the memory attribute informa 
tion and the memory attachment position information in 
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order to maintain the memory module 1025a or 1025b at the 
upper limit temperature or loWer. 

[0051] For example, the setting value candidate database 
1015 stores the data transfer rate setting value candidates to 
be candidates for the data transfer rate setting values in 
association With the manufacturer identi?cation informa 
tion, the number-of-devices information, the memory bank 
information, the type identi?cation information, and the 
memory attachment position information. Moreover, the 
setting value candidate database 1015 stores the data transfer 
rate setting value candidates in association With the upper 
limit temperatures of the memory modules. 

[0052] More speci?cally, With regard to the memory mod 
ule, in Which the manufacturer is the AA company, the 
number of memory devices is eight, and Which is of the 
single-sided implementation, is a DDR SDRAM, and is 
attached into the memory slot 1020a, the setting value 
candidate database 1015 stores 70% as a data transfer rate 
setting value in Which the memory module is maintained at 
90 C as the upper limit temperature or loWer. 

[0053] Thus, the transfer rate setting unit 130 can acquire, 
from the setting value candidate database 1015, the data 
transfer rate setting value candidate corresponding to the 
acquired manufacturer identi?cation information, number 
of-devices information, memory bank information, type 
identi?cation information, memory attachment position 
information and upper limit temperature, and can set the 
acquired data transfer rate setting value candidate as the data 
transfer rate setting value in the host controller 1082. 

[0054] Here, in a preferred aspect, With regard to the 
memory module, in Which the manufacturer is the AA 
company, the number of memory devices is 16, and Which 
is of the double-sided implementation, is a DDR SDRAM, 
and is attached into the memory slot 1020a, the setting value 
candidate database 1015 stores 68% as the data transfer rate 
setting value in Which the memory module is maintained at 
90 C as the upper limit temperature or loWer. 

[0055] In this eXample, in the case of setting the same 
upper limit temperature, the data transfer rate setting value 
candidate When the number of memory devices is smaller 
than the data transfer rate setting value candidate When the 
number of memory devices is smaller. Speci?cally, the 
transfer rate setting unit 130 determines, as the data transfer 
rate setting value, a smaller value in the case Where the 
number of memory devices, Which is indicated by the 
number-of-devices information, is larger, as compared With 
that of the case Where the number of memory devices, Which 
is indicated by the number-of-devices information, is 
smaller. 

[0056] Thus, for example, When a heating value per data 
transfer rate is increased in accordance With the number of 
memories, the transfer rate setting unit 130 can loWer the 
data transfer rate setting value in order to set the memory 
module 1025a at the upper limit temperature or loWer. 

[0057] Moreover, in this eXample, in the case of setting the 
same upper limit temperature, the data transfer rate setting 
value candidate in the case of the memory module of the 
double-sided implementation is smaller than the data trans 
fer rate setting value candidate in the case of the memory 
module of the single-sided implementation. Speci?cally, the 
transfer rate setting unit 130 determines, as the data transfer 
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rate setting value, a smaller value in the case Where the 
memory bank information indicates the memory module of 
the double-sided implementation as compared With that of 
the case Where the memory bank information indicates the 
memory module of the single-sided implementation. 

[0058] Thus, for eXample, When the heating value per data 
transfer rate is increased in accordance With the number of 
sides on Which the memory devices are implemented, the 
transfer rate setting unit 130 can loWer the data transfer rate 
setting value in accordance With the number of sides on 
Which the memory devices are implemented in order to set 
the memory module 1025a at the upper limit temperature or 
loWer. 

[0059] In place of this, the transfer rate setting unit 130 
may determine, as the data transfer rate setting value, a 
smaller value in the case Where the memory bank informa 
tion indicates the memory module of the single-sided imple 
mentation as compared With that of the case Where the 
memory bank information indicates the memory module of 
the double-sided implementation. Thus, even in the case 
Where the heating value of the memory module of the 
single-sided implementation is larger as compared With that 
of the memory module of the double-sided implementation 
due to conditions such as the total memory capacity of the 
memory module, the temperature of the memory module can 
be kept at the upper limit temperature or loWer. Speci?cally, 
the magnitude of the data transfer rate set in accordance With 
the memory bank information is not limited to the eXample 
of this table, and the transfer rate setting unit 130 may 
determine the data transfer rate setting value in accordance 
With the memory bank information. 

[0060] Moreover, With regard to the memory module, in 
Which the manufacturer is a BB company, the number of 
memory devices is eight, and Which is of the single-sided 
implementation, is a DDR SDRAM, and is attached into the 
memory slot 1020a, the setting value candidate database 
1015 stores 68% as the data transfer rate setting value in 
Which the memory module is maintained at 90 C as the 
upper limit temperature or loWer. 

[0061] In a preferred aspect, the transfer rate setting unit 
130 can determine values different depending on the manu 
facturer identi?cation information as the data transfer rates, 
and can set the determined values in the host controller 
1082. Thus, for eXample, When the heating value per data 
transfer rate of the memory module of the BB company is 
larger as compared With that of the memory module of the 
AA company, the transfer rate setting unit 130 can appro 
priately determine the data transfer rate setting value in 
order to set the memory module 1025a at the upper limit 
temperature or loWer. 

[0062] Furthermore, With regard to the memory module, in 
Which the manufacturer is the BB company, the number of 
memory devices is eight, and Which is of the single-sided 
implementation, is a DDR SDRAM, and is attached into the 
memory slot 1020a, the setting value candidate database 
1015 stores 70% as the data transfer rate setting value in 
Which the memory module is maintained at 90 C as the 
upper limit temperature or loWer. 

[0063] In a preferred embodiment, the transfer rate setting 
unit 130 can determine the data transfer rate setting value in 
accordance With the type identi?cation information, and can 
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set the determined value in the host controller 1082. Thus, 
for example, When the DDR memory module has a larger 
heating value per data transfer rate setting value as com 
pared With that of the SDR memory module, the transfer rate 
setting unit 130 can appropriately set the data transfer rate 
setting value in order to set the memory module 1025a at the 
upper limit temperature or loWer. In place of this, the transfer 
rate setting unit 130 may determine the data transfer rate 
setting value in accordance With the other type identi?cation 
information described With reference to FIG. 2, for eXample, 
the revision number and the like. 

[0064] As described above, as a setting for maintaining the 
memory module 1025a at the upper limit temperature or 
loWer, the transfer rate setting unit 130 can determine, as the 
data transfer rate, a smaller value in the case Where the 
heating value of the memory module 1025a, Which is 
determined in accordance With the memory attribute infor 
mation, is larger as compared With that of the case Where the 
heating value of the memory module 1025a, Which is 
determined in accordance With the memory attribute infor 
mation, is smaller. Then, the transfer rate setting unit 130 can 
set the determined value in the host controller 1082. Thus, 
an operating temperature of the memory module can be 
made to conform to a safety standard in Which the upper 
limit temperature of the memory module is determined. 

[0065] Furthermore, With regard to the memory module, in 
Which the manufacturer is the AA company, the number of 
memory devices is eight, and Which is of the single-sided 
implementation, is a DDR SDRAM, and is attached into the 
memory slot 1020b, the setting value candidate database 
1015 stores 75% as the data transfer rate setting value in 
Which the memory module is maintained at 90 degrees 
Centrigrade (C) as the upper limit temperature or loWer. 

[0066] For eXample, in the case of keeping the tempera 
ture of the cabinet of the information processing apparatus 
10 at the predetermined temperature or loWer, this table 
shoWs that heat generation of the memory slot 1020b is more 
alloWable as compared With that of the memory slot 1020a 
When the memory slot 1020a is provided adjacent to the 
cabinet of the information processing apparatus 10 and the 
memory slot 1020b is provided more separate from the 
cabinet of the information processing apparatus 10. 

[0067] In this case, the transfer rate setting unit 130 can set 
the data transfer rate setting value higher in the case Where 
the memory module is attached into the memory slot farther 
from the cabinet as compared With the case Where the 
memory module is attached into the memory slot closer to 
the cabinet. 

[0068] In an alternative embdiment, the transfer rate set 
ting unit 130 may determine the data transfer rate setting 
value in accordance With a distance from the memory slot to 
the central processing unit 1000. In this case, When the data 
transfer rate setting value is prone to be affected by heat by 
the central processing unit 1000, the data transfer rate setting 
value can be loWered. Furthermore, heat radiation of the 
central processing unit 1000 can be prevented from being 
hindered, thus making it possible to prevent the central 
processing unit 1000 from a thermal runaWay and a break 
age due to the heat. 

[0069] Moreover, When the memory slot 1020a is pro 
vided adjacent to a portion in the cabinet of the information 
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processing apparatus 10, Which is easy to be touched by a 
user, and the memory slot 1020b is provided adjacent to a 
portion in the cabinet of the information processing appa 
ratus 10, Which is difficult to be touched by a user, this table 
may shoW that the heating value of the memory slot 1020b 
is more alloWable as compared With that of the memory slot 
1020a. 

[0070] In this case, the transfer rate setting unit 130 can set 
the data transfer rate setting value higher in the case Where 
the memory module is attached into the memory slot pro 
vided adjacent to the portion difficult to be touched by a user 
as compared With the case Where the memory module is 
attached into the memory slot easy to be touched by a user. 

[0071] When the information processing apparatus 10 is a 
notebook type personal computer, the portion difficult to be 
touched by a user is, for eXample, a back thereof in contact 
With a footprint, and the portion easy to be touched by a user 
is, for eXample, an eXposure surface thereof such as a 
keyboard. Moreover, as another eXample, the transfer rate 
setting unit 130 may set the data transfer rate setting value 
in accordance With a safety standard predetermined in 
accordance With Whether the memory slot is provided adja 
cent to the back or the eXposure surface no matter Whether 
the portion is difficult or easy to be touched by a user. 

[0072] As still another eXample in a preferred embodi 
ment, the transfer rate setting unit 130 may set a value 
determined based on reliability of the operation of the 
memory module as the data transfer rate setting value. For 
eXample, the transfer rate setting unit 130 may set, as the 
data transfer rate setting value, a value determined based on 
a value such as a MTBF determined in accordance With the 
heat generation of the memory module. 

[0073] FIG. 4 shoWs a ?oWchart of processing for setting 
the data transfer rate in the information processing apparatus 
10 in accordance With an embodiment of the present inven 
tion. The information processing apparatus 10 performs the 
folloWing processing When a poWer supply of the informa 
tion processing apparatus 10 is turned on to perform acti 
vation processing or periodically after the activation. The 
memory attribute information acquisition unit 100 acquires 
the memory attribute information indicating the attribute of 
the memory module 1025a from the attribute memory 
provided in the memory module 1025a (S400). 

[0074] The memory attachment position information 
acquisition unit 120 acquires, from the memory slots 1020a 
and 1020b, the memory attachment position information 
indicating into Which memory slot of the information pro 
cessing apparatus 10 the memory module 1025a is attached 
(S410). The upper limit temperature acquisition unit 110 
acquires the upper limit temperature at Which the memory 
module 1025a is operated (S420). 

[0075] The transfer rate setting unit 130 acquires, from the 
host controller 1082 or the like, the eXisting setting value as 
a current data transfer rate setting value already set (S430). 
Then, the transfer rate setting unit 130 determines the data 
transfer rate setting value by acquisition of a candidate 
therefor from the setting value candidate database 105 based 
on the acquired memory attribute information, memory 
attachment position information, and upper limit tempera 
ture (S435). Subsequently, the transfer rate setting unit 130 
determines Whether or not the acquired data transfer rate 
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setting value and the existing setting value are different from 
each other, thus determining Whether or not the data transfer 
rate setting value is to be changed (S440). 

[0076] If the data transfer rate setting value is not to be 
changed (S440: NO), the transfer rate setting unit 130 
terminates the processing. If the data transfer rate setting 
value is to be changed (S440: YES), the transfer rate setting 
unit 130 stores the data transfer rate setting value acquired 
from the setting value candidate database 1015 in a register 
or the like in the host controller 1082 (S450), thus setting the 
data transfer rate setting value (S460). 

[0077] As a concrete example of a setting method for the 
data transfer rate setting value, the transfer rate setting unit 
130 may perform the folloWing processing. For example, the 
transfer rate setting unit 130 may determine an upper limit 
value of the number of memory accesses issued by the host 
controller 1082 per unit time as the data transfer rate setting 
value based on the memory attribute information, and may 
set the determined upper limit value in the register or the like 
in the host controller 1082. Speci?cally, based on the 
memory attribute information, the transfer rate setting unit 
130 may determine a value indicating the number of idle 
cycles While the host controller 1082 is not performing the 
memory accesses, each idle cycle being inserted betWeen 
one cycle While the host controller 1082 is performing the 
memory access and the other, and may set the determined 
value in the memory control device. Thus, the transfer rate 
setting unit 130 may set the data transfer rate setting value 
in the host controller 1082. The data transfer rate set here is 
an amount of data transferred betWeen the memory module 
1025a and the central processing unit 1000 per unit time, for 
example, a band Width indicating the number of bits or the 
number of bytes. 

[0078] Upon receiving the setting from the transfer rate 
setting unit 130, for example, the host controller 1082 
controls the memory accesses as described beloW. After 
performing normal accesses for a predetermined period of 
time, the host controller 1082 detects the number of cycles 
While the memory accesses have actually been being per 
formed for the predetermined period of time. Then, the host 
controller 1082 calculates a rate of the number of cycles 
While the memory accesses have actually been being per 
formed relative to the total number of cycles for the prede 
termined period of time. When the calculated rate exceeds 
the data transfer rate setting value, the host controller 1082 
inserts an idle cycle While the memory access is not being 
performed into a period from that time to the elapse of a 
predetermined period, and resumes the memory access after 
the lapse of the predetermined period. 

[0079] Moreover, also When the data transfer rate setting 
value cannot be acquired from the setting value candidate 
database 1015, the transfer rate setting unit 130 may deter 
mine that the data transfer rate setting value is to be changed 
based on the memory attribute information, the memory 
attachment position information, and the upper limit tem 
perature (S440: YES). In this case, the transfer rate setting 
unit 130 sets a data transfer rate setting value for enabling 
any normal memory module attachable into the information 
processing apparatus 10 to be maintained at the upper limit 
temperature or loWer. 

[0080] In this embodiemnt, the information processing 
apparatus 10 acquires the memory attribute information 
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from the attribute memory provided in the memory module, 
and sets the data transfer rate determined based on the 
memory attribute information in the host controller 1082. 
Thus, the information processing apparatus 10 can set the 
data transfer rate setting value at a smaller value When the 
heating value of the memory module, Which is determined 
in accordance With the memory attribute information, is 
larger in order to control the temperature of the memory 
module at the predetermined upper limit temperature or 
loWer. 

[0081] More speci?cally, the information processing 
apparatus 10 sets the data transfer rate setting value accord 
ing to the heating value determined in accordance With the 
number of memory devices implemented in the memory 
module, an implementation state of the memory devices, the 
type of the memory devices or memory module (for 
example, the memory type, the manufacturing technology 
and the like), and the manufacturer of the memory devices 
or memory module. Thus, even in such a case Where the 
memory module is replaced With another, the information 
processing apparatus 10 can appropriately control the heat 
ing value and the upper limit temperature for each of the 
plurality of memory modules mutually different in type 
though mutually compatible. 
[0082] Additionally, the con?guration described in the 
above-described embodiments is but exemplary. It Will be 
further understood that various changes in the details, mate 
rials, con?gurations and arrangements of the parts Which 
have been described and illustrated in order to explain the 
nature of this invention may be made by those skilled in the 
art Without departing from the principle and scope of the 
invention as expressed in the folloWing claims. 

[0083] According to the embodiment described above, 
setting devices, information processing apparatuses, a set 
ting method, a program, and a recording medium, Which are 
described in the respective items beloW, are realiZed. 

[0084] As obvious from the above description, according 
to the present invention, the access to the memory module 
can be appropriately controlled. 

[0085] Although the preferred embodiments of the present 
invention have been described in detail, it should be under 
stood that various changes, substitutions and alternations 
can be made therein Without departing from spirit and scope 
of the inventions as de?ned by the appended claims. 

What is claimed is: 
1. A setting device for setting a memory control device 

Which accesses a memory module implementing a memory 
device therein, comprising: 

a memory attribute information acquisition unit for 
acquiring memory attribute information indicating an 
attribute of the memory module from an attribute 
memory provided in the memory module; and 

a transfer rate setting unit for determining, based on the 
memory attribute information, a data transfer rate set 
ting value as a rate of an upper limit value of a data 
transfer rate relative to a maximum data transfer rate, 
and for setting the determined data transfer rate setting 
value in the memory control device, the upper limit 
value of the data transfer rate being at Which the 
memory control device accesses the memory module, 
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and the maximum data transfer rate being at Which the 
memory control device is able to access the memory 
module. 

2. The setting device according to claim 1, 

Wherein the transfer rate setting unit determines an upper 
limit value of a number of memory accesses issued by 
the memory control device per unit time as the data 
transfer rate setting value based on the memory 
attribute information, and sets the determined upper 
limit value in the memory control device. 

3. The setting device according to claim 1, 

Wherein the transfer rate setting unit determines a value 
indicating a number of idle cycles While the memory 
control device is not performing memory accesses as 
the data transfer rate setting value based on the memory 
attribute information, each idle cycle being inserted 
betWeen one cycle While the memory control device is 
performing a memory access and the other to set the 
determined value in the memory control device. 

4. The setting device according to claim 1, 

Wherein the memory module generates heat by being 
accessed by the memory control device, and 

the transfer rate setting unit determines a data transfer rate 
setting value for maintaining a temperature of the 
memory module at a predetermined upper limit tem 
perature or loWer based on the memory attribute infor 
mation, and sets the determined data transfer rate 
setting value in the memory control device. 

5. The setting device according to claim 4, 

Wherein, as a setting for maintaining the memory module 
at the upper limit temperature or loWer, the transfer rate 
setting unit determines, as the data transfer rate setting 
value, a smaller value in a case Where a heating value 
of the memory module, Which is determined in accor 
dance With the memory attribute information, is larger 
as compared With a value in a case Where the heating 
value of the memory module, Which is determined in 
accordance With the memory attribute information, is 
smaller, and sets the determined data transfer rate 
setting value in the memory control device. 

6. The setting device according to claim 4, further com 
prising an upper limit temperature acquisition unit for 
acquiring an upper limit temperature at Which the memory 
module is operated, 

Wherein the transfer rate setting unit determines a data 
transfer rate setting value for maintaining the tempera 
ture of the memory module at the upper limit tempera 
ture or loWer based on the memory attribute informa 
tion, and sets the determined data transfer rate setting 
value in the memory control device. 

7. The setting device according to claim 1, 

Wherein the memory module is attached into any of a 
plurality of memory slots provided in an information 
processing apparatus, 

the setting device further includes a memory attachment 
position information acquisition unit for acquiring 
memory attachment position information indicating 
into Which of the memory slots the memory module is 
attached, and 
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the transfer rate setting unit determines the data transfer 
rate setting value based on the memory attribute infor 
mation and the memory attachment position informa 
tion, and sets the determined data transfer rate setting 
value in the memory control device. 

8. The setting device according to claim 1, 

Wherein the setting device is a device for setting the data 
transfer rates for a plurality of the memory modules 
attached into an information processing apparatus, 

the memory attribute information acquisition unit 
acquires the memory attribute information of the plu 
rality of memory modules for each thereof in associa 
tion thereWith, 

the transfer rate setting unit creates individual setting 
values as data transfer rate setting values set When the 
memory modules are singly attached into the informa 
tion processing apparatus for each of the plurality of 
memory modules based on the memory attribute infor 
mation of the memory modules, and determines a value 
betWeen maXimum and minimum values of the indi 
vidual setting values, each of Which is created so as to 
correspond to each of the plurality of memory modules, 
as a data transfer rate setting value for the plurality of 
memory modules. 

9. The setting device according to claim 1, 

Wherein the setting device is a device for setting the data 
transfer rate setting values for a plurality of the memory 
modules attached into an information processing appa 
ratus, 

the memory attribute information acquisition unit 
acquires the memory attribute information of the plu 
rality of memory modules for each thereof in associa 
tion thereWith, 

the transfer rate setting unit creates individual setting 
values as data transfer rate setting values set When the 
memory modules are singly attached into the informa 
tion processing apparatus for each of the plurality of 
memory modules based on the memory attribute infor 
mation of the memory modules, and determines a 
minimum value of the individual setting values, each of 
Which is created so as to correspond to each of the 
plurality of memory modules, as a data transfer rate 
setting value for the plurality of memory modules. 

10. The setting device according to claim 1, 

Wherein the memory attribute information acquisition unit 
acquires type identi?cation information identifying a 
type of any of the memory module and the memory 
device as the memory attribute information, and 

the transfer rate setting unit determines the data transfer 
rate setting value in accordance With the type identi? 
cation information, and sets the determined data trans 
fer rate setting value in the memory control device. 

11. The setting device according to claim 1, 

Wherein the memory attribute information acquisition unit 
acquires manufacturer identi?cation information iden 
tifying a manufacturer Who has manufactured any of 
the memory module and the memory device as the 
memory attribute information, and 
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the transfer rate setting unit determines the data transfer 
rate setting value in accordance With the manufacturer 
identi?cation information, and sets the determined data 
transfer rate setting value in the memory control 
device. 

12. The setting device according to claim 1, 

Wherein the memory attribute information acquisition unit 
acquires number-of-devices information indicating a 
number of the memory devices implemented in the 
memory module as the memory attribute information, 
and 

the transfer rate setting unit determines, as the data 
transfer rate setting value, a smaller value in a case 
Where the number of memory devices, Which is indi 
cated by the number-of-devices information, is larger, 
as compared With a value in a case Where the number 
of memory devices, Which is indicated by the number 
of-devices information, is smaller, and sets the deter 
mined data transfer rate setting value in the memory 
control device. 

13. The setting device according to claim 1, 

Wherein the memory module includes a board implement 
ing at least one memory device thereon, 

the memory attribute information acquisition unit 
acquires, as the memory attribute information, memory 
bank information indicating Whether the memory mod 
ule is a memory module of single-sided implementa 
tion, Which implements the memory device on one side 
of the board, or a memory module of double-sided 
implementation, Which implements the memory 
devices on both sides of the board, and 

the transfer rate setting unit determines the data transfer 
rate setting value in accordance With the memory bank 
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information, and sets the determined data transfer rate 
setting value in the memory control device. 

14. The setting device according to claim 13, 

Wherein the transfer rate setting unit determines, as the 
data transfer rate setting value, a smaller value in a case 
Where the memory bank information indicates the 
memory module of the double-sided implementation as 
compared With a value in a case Where the memory 
bank information indicates the memory module of the 
single-sided implementation, and sets the determined 
data transfer rate setting value in the memory control 
device. 

15. An information processing apparatus, comprising: 

a memory module implementing a memory device 

therein; 
a memory attribute information acquisition unit for 

acquiring memory attribute information indicating an 
attribute of the memory module from an attribute 
memory provided in the memory module; 

a memory control device for accessing the memory mod 
ule; and 

a transfer rate setting unit for determining, based on the 
memory attribute information, a data transfer rate set 
ting value as a rate of an upper limit value of a data 
transfer rate relative to a maXimum data transfer rate, 
and for setting the determined data transfer rate setting 
value in the memory control device, the upper limit 
value of the data transfer rate being at Which the 
memory control device accesses the memory module, 
and the maXimum data transfer rate being at Which the 
memory control device is able to access the memory 
module. 


