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In the disk array system, in the basic chassis, HDD modules
are installed from a front surface in a front part of a back-
board, and duplex CTL modules are installed up and down
from a rear surface in a rear part, and duplex power source
modules containing fans are installed in the left and right
sides thereof. By the operation of the fans, in the rear part, the
cooling air flows separately into each CTL module and into
each power source module, and the cooling air having passed
through the area of the duct by a block in the CTL module is
drawn by the fans in the power source module through a
ventilation hole and is then exhausted outside. The cooling air
flow path to the plurality of ICs is divided by the block. The
rotation speed of the fans is controlled by using a temperature

Sensor.
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DISK ARRAY SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This is a continuation of application Ser. No.
12/022,439 filed Jan. 30, 2008. The entire disclosure(s) of the
prior application(s), application Ser. No. 12/022,439 is con-
sidered part of the disclosure of the accompanying continua-
tion application and is hereby incorporated by reference.
[0002] The present application claims priority from Japa-
nese Patent Application No. JP 2007-88552 filed on Mar. 29,
2007, the content of which is hereby incorporated by refer-
ence into this application.

TECHNICAL FIELD OF THE INVENTION

[0003] The present invention relates to a disk array system
(also referred to as a storage system) having a function to
control a storage device such as a HDD (Hard Disk Drive).
More particularly, it relates to configurations of a system
chassis and various modules installed therein and ventilation
and cooling structures of the system chassis and the modules.

BACKGROUND OF THE INVENTION

[0004] In arecent disk array system, mounting density has
been increased and performance thereof has been improved.
Accordingly, higher cooling performance has also been
demanded in order to cope with the temperature rise due to the
increase in heat generation of component parts and resulting
performance deterioration.

[0005] For example, in the disk array system of a predeter-
mined method, elements such as boards (circuit boards) cor-
responding to various functions and power sources are
installed in the system chassis by means of the structure and
method of a module (also referred to as a unit, package, and
assembly) to take the maintainability into consideration. Fur-
ther, by mounting fans, heat sinks and others in the system
chassis and modules, considerations are given to the ventila-
tion and cooling function. For example, the high-density
mounting and high cooling performance are realized by the
configuration in which each module is inserted through the
opening in front or at the back of the chassis and connected to
the front or rear surface of a backboard inside the chassis and
by the configuration in which a cooling air flows to the rear
surface (back side) from the front surface of the chassis via
the backboard by the fan operation.

[0006] For example, Japanese Patent Application Laid-
Open Publication No. 2004-022057 (Patent Document 1)
discloses an example of the configuration of the conventional
disk array system.

SUMMARY OF THE INVENTION

[0007] With respect to the configurations of the chassis and
the module in the conventional disk array system, it is neces-
sary to realize a configuration more effective than the con-
ventional one in consideration of high density mounting and
cooling performance. In particular, a disk array system that
can satisfy needs of an end user such as the size reduction and
higher cooling performance has been demanded.

[0008] The present invention has been made in view of the
above described problems, and an object of the present inven-
tion is to provide a technology that can realize an effective
structure with respect to the configurations of the chassis,
module, and the like and the ventilation and cooling struc-
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tures in the disk array system in which high density mounting
and cooling performance are taken into consideration.

[0009] The typical ones of the inventions disclosed in this
application will be briefly described as follows. In order to
achieve the above described object, the present invention
provides a disk array system comprising a group of storage
devices (disk array) such as a HDD and a control device
thereof (controller or disk controller), wherein elements such
as controllers and power sources are installed in the system
chassis by means of the structure and method of a module,
and in a redundant configuration in which each function is at
least duplicated, each module is inserted through the opening
in front or at the back of the chassis and connected to the front
or rear surface of a backboard inside the chassis, and cooling
is performed by the air ventilated to the rear surface (back
side) from the front surface of the chassis via the backboard
by the fan operation, and wherein technological means and
configurations as shown below are provided.

[0010] In the disk array system of the present invention, in
consideration of the high density mounting and cooling per-
formance, new configurations for the chassis, modules and
others and new cooling structure are provided. The feature of
this system lies in that the types of modules and the layout
thereof'in the chassis are reviewed and the types of modules to
be used are reduced, thereby reducing the size of the system.
In the configuration of a basic chassis, a storage device mod-
ule (for example, the SAS HDD) and others are installed from
the front surface in the front part partitioned by the back-
board, and duplex (two) controller modules are installed up
and down from the rear surface in the rear part, and in the left
and right areas thereof, duplex (two) power source modules
containing a fan unit (a plurality of fans) are installed. In the
rear part, the two types of modules (four modules in total) are
mainly installed. Further, in the configuration of an expanded
chassis, an enclosure module is installed in place of the con-
troller module. The fan unit in the power source models
comprises, for example, duplex fans installed front and back,
and up and down.

[0011] A HDD connecter is disposed near the longitudinal
center of the backboard so as to correspond to the position of
a connector of the SAS HDD, and a connector of the control-
ler is disposed near the upper and lower edges of the back-
board so as not to interfere with that connector. Further, two
power source modules are disposed in the left and right areas
of'the two controller modules so as to correspond to positions
of the left and right edges of the backboard.

[0012] Also, a cooling air flow path in the configuration of
the chassis and modules is devised. By the operation of the fan
in the power source model, cooling air is taken from the front
surface of the chassis to cool the storage device module and
others, and then, it flows into the rear part through the opening
holes of the backboard. For example, in the front part, the
group of storage device modules disposed on the upper side is
cooled by the cooling air much more than battery modules
and others disposed on the lower side. Also, when the cooling
air flows into the rear part, the cooling is split, and one (first
cooling air) flows into each controller module and the other
(second cooling air) flows into each power source module
through the opening holes of the backboard. An almost equal
amount of the cooling air is supplied to the duplex modules.
In the rear part, inside of each power source module (power
source unit) and controller module (components on a sub-
strate such as IC and others) are cooled by the cooling air.
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[0013] Inthe power source module, the cooling air (second
cooling air) passes through the power source unit on the side
close to the connecter and is drawn by the fan unit disposed
close to the front surface side of the power source module
(rear surface side of chassis) at the back of the power source.
In the controller module, the cooling air (first cooling air)
passes through the area of a duct structure formed by the
disposed blocks and cools objects to be cooled such as IC and
others on the substrate. The cooling air is not exhausted from
the front surface side (rear surface side of chassis) of the
controller module to the outside, but it is drawn by the fan
units (fan) in the left and right power source modules through
aventilation hole area at a position close to the rear surface of
the chassis in a first partition plate (and side surfaces of
corresponding modules) between the controller module and
the power source module. Then, the cooling air from the
controller side together with the cooling air (second cooling
air) from the power source side are exhausted outside through
the exhaust port of the fan and exhaust hole on rear surface
side of the chassis. In this manner, the cooling structure of the
area combined with the power source module and the con-
troller module is made more efficient.

[0014] Further, this system gives special consideration to
the efficient cooling of components (cooling object compo-
nents) disposed on the cooling air flow path on the substrate in
the controller module, in particular, components such as a
plurality of ICs adjacently disposed in a row in a back-and-
forth direction of the chassis and heat sinks disposed thereon.
As the means for this purpose, an effective cooling air flow
path (duct structure) that passes through the area of the cool-
ing object components on the substrate is formed by a block
structure for the cooling object components. For example, the
block is designed to have a roughly trapezoidal shape in
section in the back-and-forth direction of the chassis so as to
have a slope (inclination) by a side of the trapezoid in the
vicinity of the inflow of the cooling air toward the area of the
cooling object components. By this means, the flowing cool-
ing air can be smoothly applied to the cooling object compo-
nents.

[0015] Further, in particular, by means of the change in
layout and shape of the block, for example, by providing
holes and concavity and convexity, the cooling air flow path to
the area of the cooling object components is branched so as to
correspond to a plurality of cooling object components on the
substrate. By this branching, the cooling air can be directly
applied to not only the components at a former stage close to
the backboard and connector side but also the components at
a latter stage of the plurality of cooling object components,
and the cooling performance can be improved.

[0016] Further, in the controller, enclosure, and others,
based on the temperature detected by a temperature sensor
provided in the chassis, the rotation speed of the fans in the
power source modules are controlled. For example, when the
detected temperature reaches the predetermined value or
more, the rotation speed of the fans are increased.

[0017] The effects obtained by typical aspects of the
present invention will be briefly described below. According
to the present invention, it is possible to realize an effective
structure with respect to the configurations of the chassis,
module, and the like and the ventilation and cooling struc-
tures in the disk array system in which high density mounting
and cooling performance are taken into consideration.

BRIEF DESCRIPTION OF THE DRAWINGS
[0018] FIG. 1 is a diagram showing a configuration of an
information processing system by a disk array system accord-
ing to an embodiment of the present invention;
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[0019] FIG. 2 shows a system configuration by the connec-
tion of modules to backboards in a basic chassis and an
expanded chassis in the disk array system of the present
embodiment;

[0020] FIG. 3 is a diagram schematically showing a con-
figuration of a power source system in the disk array system
of the present embodiment;

[0021] FIG. 4 is a perspective view showing a hardware
configuration of the basic chassis seen from a side of a front
surface (A);

[0022] FIG. 5 is a perspective view showing a hardware
configuration of the basic chassis seen from a side of a rear
surface (B);

[0023] FIG. 6 is a perspective view showing a hardware
configuration of the expanded chassis seen from as side of a
front surface (C);

[0024] FIG. 7 is a perspective view showing a hardware
configuration of the expanded chassis seen from a side of a
rear surface (D);

[0025] FIG. 8A is a diagram showing a configuration of the
front surface (A) of the basic chassis;

[0026] FIG. 8B is a diagram showing a configuration of the
rear surface (B) of the basic chassis;

[0027] FIG. 9A is a diagram showing a configuration of the
front surface (C) of the expanded chassis;

[0028] FIG. 9B is a diagram showing a configuration of the
rear surface (D) of the expanded chassis;

[0029] FIG. 10 is a diagram schematically showing a planar
structure of the basic chassis in the horizontal direction and a
representative flow (at the normal time) of the cooling air;
[0030] FIG. 11 is a diagram schematically showing a planar
structure of the basic chassis in vertical direction (side sur-
face) and a representative flow of the cooling air;

[0031] FIG. 12 is a diagram showing the configuration of
the basic chassis seen from the front surface side of the
backboard;

[0032] FIG. 13A is a diagram showing a configuration of
the connection of a HDD module to the backboard of the basic
chassis in the case of a SAS-HDD;

[0033] FIG. 13B is a diagram showing a configuration of
the connection of a HDD module to the backboard of the basic
chassis in the case of a SATA-HDD;

[0034] FIG. 14A is a diagram schematically showing a
planar configuration of a power source module installed in the
basic chassis and its periphery in the horizontal direction;
[0035] FIG. 14B is a diagram schematically showing a
planar configuration of a power source module installed in the
basic chassis and its periphery in the vertical direction (side
surface);

[0036] FIG. 15 is a perspective view showing a disas-
sembled state of the structure of a CTL module installed in the
basic chassis;

[0037] FIG.16is adiagram showinga CTL substrate stored
in the CTL module, components to be installed thereon, and
the peripheral configuration thereof;,

[0038] FIG.17isadiagram showing the structure ofablock
to be installed in the CTL module with a three-side view and
an isometric view;

[0039] FIG. 18is a diagram showing a cooling air flow path
(duct structure) by means of the block and the like in the CTL
module;

[0040] FIG. 19 is a diagram showing an example of the
processing flow of a fan control in the disk array system of the
present embodiment; and
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[0041] FIG. 20 is a diagram schematically showing a rep-
resentative flow of the cooling air at the time when only one
power source module (and fan unit) is operated in a planar
structure of the basic chassis in a horizontal direction.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0042] Hereinafter, embodiments of the present invention
will be described in detail with reference to the accompanying
drawings. Note that components having the same function are
denoted by the same reference symbols throughout the draw-
ings for describing the embodiment, and the repetitive
description thereof will be omitted.

[0043] <Characteristics of Embodiment>

[0044] A disk array system according to an embodiment of
the present invention will be described with reference to FIG.
1 to FIG. 20. The main characteristics of the present embodi-
ment are as follows (see FIG. 10 and others). In a disk array
system 5, for example, in a basic chassis 100, HDD modules
30 and others are installed in a front part 1 partitioned by a
backboard 20 from a front surface (A), and duplex CTL
modules 10 are installed up and down in a rear part 2 from a
rear surface (B), and further, duplex power source modules 40
containing a plurality of fans 43 are installed in the left and
right areas thereof. By the operation of the fans 43, the cool-
ing air flows from the front surface (A) to cool the HDD
modules 30 and others, and it flows into the rear part 2 through
opening holes 220 of the backboard 20. Then, in the rear part
2, one cooling air flows into each CTL module 10, and the
other cooling air flows into each power source module 40. In
the CTL module 10, the cooling air passes through an area
114 with a duct structure by a block 150 and cools cooling
object components such as ICs. The cooling air is not
exhausted from the CTL module 10, but is drawn by the fans
43 in the power source module 40 through a ventilation hole
96 and the like of a partition plate 95, and then exhausted to
the outside together with the cooling air in the power source
module 40. By branching the cooling air flow path to a plu-
rality of components such as ICs on a CTL substrate 120 by
changing the structure of the block 150, the cooling air is
directly applied also to the components of the latter stage.
Further, the rotation speed of the fans 43 is controlled by the
CTL 110 and others based on the temperature detected by a
temperature sensor 115.

[0045] <System (1)>

[0046] FIG. 1 shows the functional block configuration of
an information processing system in this disk array system 5.
Ahost system 7 is a high order information processing system
such as a PC, a server, and a main frame used by a user. The
host system 7 and the disk array system 5 are connected by
communication means such as a SAN (Storage Area Net-
work) 6 or a LAN (Local Area Network).

[0047] The disk array system 5 mainly comprises a basic
chassis 100 and an expanded chassis 200. The basic chassis
100 is provided with both a control function (CTL 110 and the
like) and a storage function (HDD 31 group). The expanded
chassis 200 is optional and is mainly provided with the stor-
age function (HDD 31 group).

[0048] A controller (CTL#1 and #2) 110 comprises a CPU
11, a bridge 12, a program memory (P memory) 13, ahost I/F
(also referred to as a host interface control unit, a channel I/F
control unit, and the like) 14, a data controller (DCTL) 15, a
disk I/F (disk interface control unit) 16, a cash memory (CM)
17, a switch (SW) 18, and others.
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[0049] The CPU 11 executes a program stored in the pro-
gram memory 13 through the bridge 12, thereby performing
a processing to control the entire system. The DCTL 15
mutually connects each of the units and controls data trans-
mission. The cache memory CM 17 is a shared memory to
cash (store) the data in the CTL 110. The host I/F 14 is a
processing unit to which the host system 7 and the like are
connected. The disk I/F 16 is a processing unit to which the
HDD 31 group is connected via the SW 18.

[0050] The SW 18 has a SAS expander (EXP) function and
an environment management function. The EXP functionis a
function such as an access control for the group of HDDs 31
corresponding to the SAS interface. The environment man-
agement function includes a function (conventional environ-
ment management function) to monitor and detect a trouble,
a failure and a state such as connection regarding resources
such as a power source (PS), fans, and the HDD 31 and a
temperature management function (cooling management
function) including a fan control which is one of the charac-
teristics of the present invention to be described later.
[0051] The HDD 31 is a HDD with the SAS interface (or
SATA interface). On the physical memory area provided by
the HDD 31 group, a logical volume which is a logical
memory area is set. Further, a RAID group by the plurality of
HDDs 31 is set, and a RAID control can be executed. The
SAS HDDs 31 are connected by “two-path two-port” to the
SW18 and a SW19.

[0052] The enclosure (ENC#1 and #2) 170 comprises the
SW19 and performs a connection with the CTL 110 and a
relay to the ENC 170 when another ENC 170 is connected.
The SW 19 has a function similar to that of the SW18 in the
CTL110 of the basic chassis 100, and it takes charge of the
control inside the expanded chassis 200. The SW18 of the
basic chassis 100 and the SW19 of the expanded chassis 200
are connected, and the disk I/F 16 can access the target HDDs
31 in the basic chassis 100 and the expanded chassis 200.
[0053] As shown by a chain line in the center, the CTL 110,
ENC 170, HDD 31 group, and others are duplicated, and an
access can be made from one side (#1 and #2) to the other side
(#2 and #1).

[0054] The data processing in the disk array system 5 is as
follows. In response to a data write request (command) from
the host system 7, the CTL 110 temporarily stores the data
received from the host I/F 14 in the CM 17 and writes the data
in the predetermined logical volume on the HDD 31 group by
the disk I/F 16. Further, in response to the data read request
(command) from the host system 7, the CTL 110 reads the
data from the predetermined logical volume on the HDD 31
group by the disk I/F 16 and stores the data temporarily in the
CM 17, and then transmits it to the host system 7 through the
host I/F 14. Since a plurality of host I/Fs 14 and a plurality of
disk I/Fs 16 are provided in this configuration, a plurality of
data inputs and outputs can be processed in parallel.

[0055] <System (2)>

[0056] FIG. 2 shows a system configuration (duplicated
parts are omitted) for connecting the modules (shown by m)
to the backboards (BB) 20 and 20B in the basic chassis 100
and the expanded chassis 200 of the disk array system 5.
Through the wirings of the backboard 20 and 20B, each of the
components is mutually connected. In the basic chassis 100,
the HDDs 31 of the plurality of HDD modules 30, duplex
battery modules 50, and a panel module 60 are connected to
the front surface of the backboard 20 through the connectors.
Further, the duplex CTL modules 10 and the duplex power
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source (PS) modules 40 are connected to the rear surface of
the backboard 20. In the expanded chassis 200, the HDDs 31
of'the plurality of HDD modules 30 are connected to the front
surface of the backboard 20B through the connectors. Fur-
ther, the duplex ENC modules 70 and duplex power source
modules 80 are connected to the rear surface of the backboard
20B.

[0057] The SW18 ofthe CTL 110 (the bridge 12 and others
are omitted here) and the SW19 of the ENC 170 have the SAS
expander (EXP) 21 corresponding to the EXP function and
the environment management unit (K) 22 corresponding to
the environment management function. Between the chassis,
the connection between the EXPs 21 is made by a communi-
cation cable and the like. Incidentally, the configuration in
which the environment management unit (K) 22 is located at
positions other than the SW18 and SW19 is also possible.

[0058] The EXP 21, based on a control from the high order
disk I/F 16, controls data input and output accesses and the
path switching and others to the HDD 31 group of each
chassis by the SAS interface.

[0059] The environment management unit (K) 22, based on
a control from the high order (CPU 11 and others), monitors
and detects a state of the power source unit (41 and the like),
fan unit (42 and the like), the HDD 31 and the like installed in
the chassis and performs the control of the power source
system and the control of the fan operation mode (fan control
and cooling system control) using the fan unit (42 and the
like) through the backboard 20 and others.

[0060] The power source module 40 comprises a power
source unit 41 and a fan unit 42. The power source unit 41,
based on an AC input, converts AC into DC by an AC/DC
conversion unit 411 and outputs DC power to the backboard
20 from a DC output unit 412. The DC power is supplied to
each component through the circuit of the backboard 20. The
AC/DC conversion unit 411 corresponds to an SWPS 913.
The fan unit 42 comprises a plurality of fans 43. The DC
power (driving voltage) is inputted to the fan unit 42 from the
power source 41 and others and the fans 43 are rotated. The
rotation speed of the fan 43 is controlled by the driving
voltage.

[0061] The power source module 80 on the expanded chas-
sis 200 side has basically the same configuration (layout,
cooling structure and the like are different) as the power
source module 40 on the basic chassis 100 side, and it com-
prises a power source unit 81, a fan unit 82 (a plurality of fans
83) and others.

[0062]

[0063] The configuration of the power source system of the
disk array system 5 will be described with reference to FIG. 3.
This is the configuration of the power source of two systems
corresponding to the duplex structures such as the CTL 110,
ENC 170, and HDD 31 group. The power source unit 41 (#1
and #2) in each power source module 40 (or 80) has a redun-
dant configuration comprising two switching power sources
(SWPS) 913 (corresponding to 411). This power source unit
41 generates DC outputs (DC#1 and #2) based on two AC
inputs (AC#1 and #2), respectively, and outputs them to each
component of the corresponding CTL 110 and the like.

[0064] Ineach CTL 110, each processor 911 (CPU 11 and
the like) can refer not only to the memory 912 (CM 17 and the
like) on its own side (for example, #1) but also to the proces-
sor 911 and the memory 912 in the CTL 110 of the other side
(for example, #2). The read/write of the data, the control

<Power Source System>
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information and others can be mutually performed between
the duplex CTLs 110 so that no problem occurs even when
one of them is in trouble.

[0065] The DC output is supplied also to components such
as the ENC 170, HDDs 31, and the like from the correspond-
ing power source unit in the same manner. When the DC
supply is cut off, the DC output is supplied from the battery
module 50.

[0066] The battery module 50 corresponds to UPS (unin-
terruptible power source unit), and it contains a plurality of
batteries and supplies an emergency power source. When the
power supply is stopped due to the power outage and the like,
the battery module 50 supplies necessary power to prevent the
data loss and the like at the power outage. More specifically,
the battery module 50 supplies at least the power required
until the data of the memory 912 (CM17 and the like) is
written in the HDD 31 by the processor 911 of the CTL 110
and a premeditated stop is automatically executed and com-
pleted. As aresult, the data loss at the time of the power outage
can be prevented.

[0067] <Chassis>

[0068] Next, the external configuration of the entire hard-
ware of the chassis of the disk array system 5 will be described
with reference to FIG. 4 to FIG. 9 and others. The basic
chassis 100 and the expanded chassis 200 have a predeter-
mined size which is mountable on a rack (frame) with a size
in conformity to the predetermined standard. The size of the
basic chassis 100 is Width: X1, Depth: Y1, and Height: Z1.
The size of the expanded chassis 200 is Width: X1, Depth: Y1,
and Height: Z2. Specifically, as the size of the height of the
chassis, 3 U (approximately 133.35 mm), 4 U, and others in
EIA STANDARD EIA-310-D are suitable. A ratio of the
height (Z1) of the basic chassis 100 and the height (Z2) of'the
expanded chassis 200 is preferably 4 U:3 U. For example, the
rack (not shown) has a box shape with openings in its front
and rear surfaces, and each chassis (100 and 200) can be
mounted up and down therein.

[0069] The modules to be installed in each of the chassis
include various types modules in the present embodiment, for
example, the CTL module 10, the HDD module 30, the power
source module 40, the battery module 50, the panel module
60, the ENC module 70, and the power source module 80. In
the installation of the HDD module 30 to the chassis, the hot
plug is enabled. Operations such as insertion/removal and
fixation of each module to and from the chassis (100 and 200)
by a person are performed by using an operating lever and the
like provided in the module. The operation of the HDD mod-
ule 30 is performed by using the operating handle and the like.
[0070] The operation in the case of the modules (CTL mod-
ule 10, power source module 40, battery module 50, ENC
module 70, and power source module 80 in the present
embodiment) provided with the operating lever is as follows.
First, when mounting the module in the chassis, a customer
engineer or end user inserts the module into a predetermined
area in the chassis, connects the connector thereof to the
backboard 20, and then moves down the operating lever to fix
the module (fixed state) by a latch action. When taking out the
module from the chassis, the customer engineer or end user
moves up the operating lever to release the fixed state by a
latch release action and removes the module from the prede-
termined area in the chassis.

[0071] Each chassis is made of metal in general and has a
box shape, and can be disassembled by screws and others. A
partition plate and the like which correspond to the area to
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which each module is installed are provided in the chassis.
Further, an outer wall (main body) and the partition plate of
the chassis are provided with the structure corresponding to
the operation of insertion/removal and fixation of the mod-
ules, for example, a guide rail (structure of grooves, protru-
sions, and the like) and a receiving portion of the operating
lever (structure for receiving a latch portion and a hook por-
tion of the operating lever). Further, the partition plate (and its
ventilation holes and the like) has a function to adjust the flow
of the cooling air in addition to the function of fixation,
reinforcement, and the like. Incidentally, the duplex two mod-
ules have the same configuration and are configured to be
attachable to both of the two mounting areas in the chassis.
[0072] <Basic Chassis>

[0073] A hardware configuration of the basic chassis 100
will be described with reference to FIG. 4 and FIG. 5. FIG. 4
is a diagram showing the configuration seen from the side of
the opening of the front surface (A) of the basic chassis 100,
and FIG. 5 is a diagram seen from the side of the opening of
the rear surface (B) of the basic chassis 100.

[0074] InFIG. 4, the basic chassis 100 has openings in the
front surface (A) and the rear surface (B) thereof, and the
chassis is divided into a front part 1 (front surface side space)
and a rear part 2 (rear surface side space) by the backboard 20
attached to the position at the midpoint in the chassis as a
boundary.

[0075] Inthe front surface (A) ofthe front part 1 of the basic
chassis 100, a plurality of HDD modules 30 can be attached to
the upper side thereof. Further, two battery modules 50 and
the panel module 60 can be attached to the lower side thereof.
A bezel (door) 91 having an air permeability can be attached
to the front surface (A) in a state where each module is
installed.

[0076] InFIG.5, therear surface (B) of the rear part 2 of the
basic chassis 100 has the configuration to which two CTL
modules 10 and two power source modules 40 can be
mounted. Two power source modules 40 are installed on the
left and right sides of the rear surface (B) of the rear part 2, and
two CTL modules 10 are installed in the area sandwiched
between these modules.

[0077] <Expanded Chassis>

[0078] A hardware configuration of the expanded chassis
200 will be described with reference to FIG. 6 and FIG. 7.
FIG. 6 shows a configuration of the expanded chassis 200
seen from the side of the opening of the front surface (C), and
FIG. 7 shows a configuration of the expanded chassis 200
seen from the side of the opening of the rear surface (D).
[0079] InFIG. 6, the expanded chassis 200 has the openings
in the front surface (C) and the rear surface (D) thereof, and
the chassis is divided into a front part 3 (front surface side
space) and a rear part 4 (rear surface side space) by the
backboard 20B attached to the position at the midpoint in the
chassis as a boundary.

[0080] In the front surface (C) of the rear part 3 of the
expanded chassis 200, the plurality (15 sets) of HDD modules
30 can be attached in a state aligned in a lateral direction.
Incidentally, in the case of the expanded chassis 200, other
modules do not have to be installed on the front surface (C)
side.

[0081] InFIG.7,therearsurface (D) ofthe rear part4 of the
expanded chassis 200 has the configuration to which two
ENC modules 70 and two power source modules 80 can be
mounted. The duplex ENC modules 70 are disposed side by
side in an upper central area of the rear surface (D) of the rear
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part 4, and the duplex power source models 80 are disposed
side by side in an area below them.

[0082] <Basic Chassis—Front and Rear Surfaces>

[0083] Next, FIG. 8A shows a configuration of the front
surface (A) of the basic chassis 100. In the front part 1, a
plurality (up to 15 sets in the present embodiment) of HDD
modules 30 in an upright position are installed in a relatively
wider upper area (A1) in a state aligned in a lateral direction.
Two battery modules (#1 and #2) 50 in a horizontal position
are installed side by side in a relatively narrower lower area
(A2), and the panel module 60 is installed adjacent to the
battery module, that is, in the lower right corner area of the
front surface (A). The panel module 60 is a unit to display
basic operations and states such as ON and OFF of the power
source in the system. The boundary between the upper area
(A1) and the lower area (A2) is provided with a partition
plate. The operating lever is provided at one position of the
lower side of the battery module 50.

[0084] FIG. 8B shows a configuration of the rear surface
(B) of the basic chassis 100. In the rear part 2, the power
source modules (#1 and #2) 40 in an upright position are
installed in the areas (B2) close to the left and right sides of the
rear surface (B). Two CTL modules (#1 and #2) 10 in a
horizontal position are installed up and down in the interme-
diate area (B1) sandwiched between the power source mod-
ules. The same two CTL modules 10 are installed upside
down relative to each other. The same two power source
modules 40 laterally reversed to each other are installed.
[0085] The partition plate 95 is provided at the boundary
between the side surface of the power source module 40 and
the side surface of the CTL module 10. A partition plate is
provided at the boundary between the upper and lower two
CTL modules 10.

[0086] A surface of ahost I/F unit 103 corresponding to the
host I/F 14 and an area 107 of various types of terminals are
provided in a part of the front surface (106) of the CTL
module 10. Two operating levers 104 are provided at the left
and right corners of the front surface of the CTL module 10,
and the insertion/removal and the fixation of the CTL module
10 by the two operating levers 104 can be performed.

[0087] An exhaust hole 48 and the like corresponding to the
positions of the exhaust ports of a power source switch and a
fan 43 are provided in the front surface of the power source
module 40. One operating lever 46 is provided on one side
surface of the power source module 40.

[0088] <Expanded chassis—Front and Rear Surfaces>
[0089] FIG. 9A shows a configuration of the front surface
(C) of the expanded chassis 200. A plurality (up to 15 sets) of
HDD modules 30 are installed into the entire area of the front
part 31 in a state aligned in a lateral direction.

[0090] FIG. 9B shows a configuration of the rear surface
(D) of the expanded chassis 200. In the rear part 4, two ENC
modules 70 in a horizontal position are installed side by side
in an upper central area (D1) of the rear surface (D). Two
power source modules 80 in a horizontal position are installed
side by side in the lower area (D2). The two ENC modules 70
and the two power source modules 80 are oriented in the same
direction.

[0091] The partition plate 97 is provided at the boundary
between the upper ENC module 70 and the lower power
source module 80. A partition plate is provided between the
left and right modules. One operating lever is provided at the
middle of the front surface of the ENC module 70.
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[0092] The ventilation hole and the like corresponding to
the positions of the exhaust ports of a power source switch and
afan (83) are provided in the front surface of the power source
module 80. Two operating levers are provided at the upper left
and right sides of the power source module 80.

[0093] <Basic Chassis—Horizontal surface>

[0094] Next, FIG. 10 shows a schematic horizontal planar
configuration (corresponding to the section of one CTL mod-
ule 10 seen from above) of the basic chassis 100. Further, the
arrow marks show representative flow and a flow amount of
the cooling air (to be described later). The front part 1 has the
HDD modules 30, and the rear part 2 has the CTL module (#1)
10 and the two left and right power source modules 40. Two
fans 43 as a fan unit 42 are provided in a row in a back-and-
forth direction on the rear side of the power source module 40.
Ventilation holes 96 are provided at the illustrated positions in
each partition plate 95 between the CTL module 10 and the
power source module 40. An area 114 in which a block 150 is
disposed above such components as ICs on the substrate is
provided in the CTL module 10.

[0095] <Basic Chassis— Vertical Surface>

[0096] FIG. 11 shows a schematic vertical planar configu-
ration (corresponding to the section of the CTL module 10
seen from the side thereof) of the basic chassis 100. In the
front part 1, the HDD module 30 is installed on the upper side,
and the battery module 50 is installed on the lower side. In the
rear part 2, two CTL modules 10 are installed up and down.
Theblock 150 is provided on the front side in the CTL module
10. A ventilation hole 105 is provided on the rear side of the
side surface of the CTL module 10.

[0097] <Basic Chassis—Backboard Surface>

[0098] FIG. 12 shows the surface (front surface) of the
backboard 20 in the basic chassis 100. The backboard 20 is a
circuit board with a roughly flat planar shape and is fixed to a
frame part positioned at the middle and slightly close to the
front side of the basic chassis 100. The backboard 20 electri-
cally connects each of the modules by connector connection
and physically supports them. The fixation of the module
mentioned here corresponds to the state in which the connec-
tor of the rear surface of the module and the corresponding
connector of the backboard 20 are engaged and electrically
connected.

[0099] A group of connectors (203, 205, and 206) for con-
necting the HDD module 30, the battery module 50, the panel
module 60, and the like are provided on the front surface of
the backboard 20. A group of connectors (201 and 204) for
connecting the CTL module 10, the power source module 40,
and the like are provided on the rear surface of the backboard
20. Further, wiring patterns for the mutual connection
between the connectors and openings (ventilation holes) 220
through which the cooling air is supplied from the front part
1 to the rear part 2 are provided in the backboard 20.

[0100] A plurality of connectors (HDD connectors) 203 for
the connection of the HDD modules 30 with a longitudinal
rectangular shape are disposed on a zone extending in a lateral
direction near the center (center zone) of the backboard 20.
Further, connectors (battery connectors) 205 for the connec-
tion of the battery modules 50 with a horizontal rectangular
shape are disposed below the HDD connectors 203. Further,
a connector (panel connector) 206 for the connection of the
panel module 60 is disposed near the lower right corner of the
backboard 20.

[0101] Further, connectors (CTL connectors) 201 to be
connected to the CTL modules 10 are disposed near the center
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of the upper and lower sides on the rear surface side of the
backboard 20, while interposing the area of the HDD connec-
tor 203 therebetween. That is, on the upper side, the CTL
connector 201 for the connection of the module (10) of a first
CTL (#1) with a lateral rectangular shape is disposed. On the
lower side, the CTL connector 201 for the connection of the
module (10) of a second CTL (#2) is similarly disposed.
Further, connectors (power source connectors) 204 for the
connection of each power source module 40 with a longitu-
dinal rectangular shape are disposed near the center of the left
and right sides of the backboard 20.

[0102] Further, in the center zone of the backboard 20, a
plurality of opening holes 220 with a longitudinal rectangular
shape are formed between the HDD connectors 203. In addi-
tion, opening holes 220 with a lateral rectangular shape are
formed on both sides of the upper CTL connector 201. The
position, shape, size, and the like of the opening holes 220 are
designed based on the flow amount distribution of the cooling
air flow path in the chassis (to be described later).

[0103] <HDD Module>

[0104] Next, FIG. 13A and FIG. 13B show the HDD mod-
ule 30 (also referred to as canister module). The HDD 31 is
stored in the HDD module 30, and a connector 32 to be
connected to the connector 203 on the backboard 20 is pro-
vided on the rear surface of the HDD module 30. A handle 301
is provided on the front surface of the HDD module 30, and
the operation of insertion/removal and fixation of the HDD
module 30 can be performed by this handle. The HDD mod-
ule 30 has a uniform external appearance by the design of the
handle 301 and the like. The HDD 31 of the HDD module 30
installable in the present embodiment is either the Serial
Attached SCSI HDD (SAS-HDD) 31 shown in FIG. 13A or
the Serial ATA (SATA) interface HDD (SATA-HDD) 35
shown in FIG. 13B.

[0105] InFIG. 13A, in consideration of the position of the
connector 32 of the SAS-HDD 31 and the installing position
of the HDD module 30, the connector position of each of
other modules, the module installing position, and shape are
designed. Between the duplex CTL 110 (disk I/F 16) and the
SAS-HDD 31, the data input/output processing is performed
by the “two-port and two-path (2P)” according to the SAS
interface. The SAS-HDD 31 side has two ports (2P).

[0106] In FIG. 13B, when the HDD module 30 of the
SATA-HDD 35 is installed, a path control board (I/F conver-
sion substrate) 37 is interposed and connected between the
connector 36 of the SATA-HDD 35 and the connector (203)
of the backboard 20 so as to match with the position of the
connector 32 of the SAS-HDD 31. More specifically, the
connector 32 of the SAS-HDD 31 and the corresponding
connector of the path control board 37 are connected, and the
connector 38 of the path control board 37 and the correspond-
ing connector (203) of the backboard 20 are connected. The
SATA-HDD 35 has one port (1P). In the case of the connec-
tion of the SATA-HDD 35, the I/F conversion is performed by
the SATA and the SAS by the control board 37 having the two
ports.

[0107] <Power Source Module>

[0108] InFIG.14A and FIG. 14B, the power source module
40 has an integrated module configuration including the
power source unit 41 and the fan unit 42, thereby reducing the
size of the chassis. FIG. 14 A shows a state in which one power
source module 40 is installed between the outer wall 99 of the
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basic chassis 100 and the partition plate 95 in a horizontal
plane. FIG. 14B schematically shows the state in a vertical
plane (side surface).

[0109] The power source unit 41 comprises a substrate 44,
and a connector 45 to be connected with the corresponding
connector 204 of the backboard 20 is provided on the rear
surface side of the power source module 40. A ventilation
hole 49 corresponding to the position of the ventilation hole
96 of the partition plate 95 and the position of the fan 43 is
formed in a part close to the rear surface (B) in the side surface
facing the CTL module 10 of the power source module 40. In
the present embodiment, the shape of the ventilation hole 49
is a convex shape which covers the area from the front fan 43
to the intermediate area between these fans. The shape of the
corresponding ventilation hole 96 of the partition plate 95 is
the same as that of the ventilation hole 49 or a shape covering
the same.

[0110] The fanunit42 has a redundant configurationto cool
the inside of the basic chassis 100 by the operation of a
plurality of fans (air blowers) 43. In the present embodiment,
the fan unit 42 is similarly provided with two fans 43 each in
the upper and lower areas corresponding to the upper and
lower two CTL modules 10, and further, it is provided with
two (duplex) fans 43 aligned in a back-and-forth direction (in
tandem). In this configuration, total of four fans 43 are pro-
vided in one power source module 40. As the fan 43, for
example, a fan such as an axial-flow fan is used.

[0111] By ablade rotational motion by a DC power supply,
each fan 43 takes air from an air-intake port facing the front
surface (A) and exhausts the air from the exhaust port facing
the rear surface (B). By the operation of the fan 43, the cooling
air which flows in from the rear surface side of the power
source module 40 and is warmed through the power source
unit 41 and the cooling air which is warmed through the CTL
module 10 and flows into the vicinity of an air intake port
through each ventilation hole (105, 96, and 49) are taken in
from the air intake port, and then exhausted to the outside of
the basic chassis 100 from the exhaust port in the back and the
exhaust hole 48 of the power source module 40.

[0112] In the fan unit 42, since the duplex (plural) fans 43
are provided, even when one fan stops rotating, the cooling
effect can be secured by the operation of the other fan. Fur-
ther, even when the fan unit 42 in one of the left and right
power source modules 40 stops rotating or even when the fan
unit 42 is not installed in one of them, the cooling perfor-
mance can be secured by the operation of the fan unit 42 in the
other power source module 40. In that case, the cooling air in
the CTL module 10 flows into the fan unit 42 of the power
source module 40 operating normally.

[0113] <Example of Conventional Technology>

[0114] Next, for comparison purpose, a configuration
(chassis, module and cooling structure) in the disk array
system of the conventional technology (background technol-
ogy) of the present embodiment will be briefly described
below. In this conventional technology, in the basic chassis,
modules such as the HDD group, the battery, and the like are
installed in the front part, that is, on the front surface side from
the backboard. Also, three types of modules such the CTL,
power source, and fans and duplicated modules thereof, that
is, a total of six modules are installed in the rear part, that is,
on the rear surface side from the backboard. In the rear part,
two CTL modules are adjacently disposed up and down in the
upper area, and two power source modules are adjacently
disposed side by side in the lower area. Two fan modules are
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disposed on both left and right sides of these modules. That is,
in this configuration, power source module and fan module
are separated. The HDD is, for example, a HDD of a fiber
channel I/F. Further, in the expanded chassis, the modules of
the HDD group are installed in the front part, that is, on the
front surface side from the backboard. Two types of modules
of the ENC and the power source and duplicated modules
thereof, that is, a total of four modules are installed in the rear
part, that is, on the rear surface side from the backboard. Inthe
rear part, two ENC modules are adjacently disposed side by
side in the upper area, and two power source modules are
adjacently disposed side by side in the lower area.

[0115] <Design of Basic Chassis and Module>

[0116] The outline of the design for the basic structure of
the basic chassis 100 and the layout of each module in the
chassis in the present embodiment will be shown in the fol-
lowing (1) to (5). Basically, based on the mounting details of
the modules, required specifications, and the like, the shape,
size, layout, and the like of the module are designed, with
taking into consideration the prevention of the interference
between the connectors in the backboard 20 and the cooling
structure in the chassis and the size reduction thereof (size
standard and the like). With respect to the connector interfer-
ence, the design is made so that the positions of the connec-
tors to connect each module do not overlap one upon another
and they are not located too close in the front and rear surfaces
of the backboard 20.

[0117] (1) The layout of the HDD modules 30 is deter-
mined. Since the specification basically requires the mount-
ing of the SAS-HDD 31, the position of the connector 32 on
the side of the HDD 31 of the HDD module 30 and the
position of the corresponding connector 203 on the side of the
backboard 20 are determined. Specifically, the positions of
the connectors (32 and 203) are located in the center zone of
the backboard 20 as shown in FIG. 12 and FIG. 13. Further, in
the front part 1, the battery module 50 and the like are dis-
posedbelow the HDD module 30, and the configuration of the
front part 1 is thus roughly determined. Also when the SATA-
HDD 35 is installed, because of the interposition of the path
control board 37, the chassis has approximately the same
configuration as the case of SAS-HDD 31 in its entirety. By
the change in the specification from the conventional configu-
ration, the position of the connector 32 of the SAS-HDD 31
for the backboard 20 of the present configuration differs from
the conventional position of the connector of the HDD of the
fiber channel I/F for the backboard (moved from upper area to
the center zone).

[0118] (2)The layout of the CTL module 10 is determined.
The position of a connector 111 of the CTL. module 10 and the
position of the corresponding connector 201 on the back-
board 20 are determined so as to prevent the connector inter-
ference in the backboard 20, in particular, to prevent the
overlap with the position of the connector 32 of the HDD
module 30 of the item (1). Specifically, the positions of the
connectors (111 and 201) are located at the positions near the
upper and lower sides of the backboard 20 as shown in FIG.
12 and FIG. 13. In the conventional configuration, the two
power source modules are disposed below the two CTL mod-
ules (#1 and #2), and the connector of one CTL module (#2) is
disposed near the center of the backboard. In the present
configuration, in the rear part 2, the conventional two power
source modules are moved to the left and right side areas
(power source module 40), and two CTL modules (10) only
are adjacently disposed up and down in the area between the
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power source modules. By this means, the position of the
connector of one (lower side) CTL module (#2) is moved
further downward than the conventional position.

[0119] (3) The layout of the power source module 40 is
determined. According to the item (2), though the power
source modules 40 are disposed in the left and right side areas
(B2) of the chassis, since the fan modules exist in these areas
in the conventional configuration, the power source modules
40 are integrated with the fan modules. More specifically, this
power source module 40 is a combination type containing the
power source unit 41 and the fan unit 42. Further, the posi-
tions of the connector 45 of the rear surface of the power
source module 40 and the corresponding connector 204 on
the backboard 20 are determined so as to prevent the connec-
tor interference. Specifically, the positions of the connectors
(45 and 204) with a longitudinal rectangular shape are located
near the left and right sides of the backboard 20 as shown in
FIG. 12. The connectors of the power source module of the
conventional configuration are disposed near the lower side of
the backboard. In the present configuration, however, these
connectors are unified with connectors of the left and right fan
modules and are moved to the positions near the left and right
sides of the backboard 20. In this manner, the configuration of
the rear part 2 is roughly determined.

[0120] (4) Next, the structure of the flow path (and the flow
amount and the like) of the cooling air from the front surface
(A) of the front part 1 to the rear surface (B) of the rear part 2
of the basic chassis 100 through the backboard 20 is consid-
ered and designed. The layout and size distribution of the
module mounting area in the chassis, the layout of the parti-
tion plate and ventilation hole, the layout, area, and the like of
the opening hole 220 of the backboard 20 are considered and
designed. Further, the design of the flow path is considered so
as to equalize the flow amount to each duplex component
(CTL modules 10 and the like).

[0121] (5) Further, in particular, the details of the cooling
structure of a combination of the CTL module 10 and the
power source module 40 in the rear part 2 are determined.
Specifically, the cooling air flow path is determined by the
layout of the fan unit 42, the ventilation hole 96 of the parti-
tion plate 95, and no provision of the ventilation hole in the
front surface (106) of the CTL module 10. Further, as the
cooling structure in the CTL module 10, the position of the
cooling object components (IC and the like) and the shape and
position of the corresponding block 150 are devised.

[0122] <Cooling Structure>

[0123] InFIG.10andFIG. 11, the basic cooling structure in
the basic chassis 100 is as follows. By the operation of the fan
43 of the fan unit 42, the outside air is taken in the front part
1 from the front surface (A), passes between the HDDs 31 and
like as a cooling air, and then flows into the rear part 2 through
the opening hole 220 of the backboard 20. In the rear part 2,
the cooling air is divided and flows into the CTL module 10
and the power source module 40, respectively. By the parti-
tion plate 95 between the power source module 40 and the
CTL module 10, the cooling air is separated and rectified.
Further, by the partition plate between the two CTL modules
10, the cooling air is separated into the upper and lower areas.
[0124] In the rear part 2, the cooling air passes and cools
each component in the CTL module 10 and the power source
unit 41 in the power source module 40, respectively. Such
cooling air is drawn by the fans 43 in the power source module
40 and is exhausted outside from the exhaust hole 48 of the
power source module 40 on the side of the rear surface (B). In
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the CTL module 10, the cooling object components are effi-
ciently cooled by the area 114 with the duct structure formed
by the block 150. From the inside ofthe CTL module 10 to the
inside of the power source module 40, the cooling air flows
into the fan 43 through the ventilation hole 96 (and the cor-
responding ventilation holes 105 and 49) and the like of the
partition plate 95. The position of the ventilation hole 96 in
the partition plate 95 between the CTL module 10 and the
power source module 40 is not in the entire surface of the
partition plate 95 but at a part close to the fan unit 42 on the
rear side of the chassis. By this means, the cooling air is
rectified and the cooling efficiency can be enhanced. The
front surface 106 of the CTL module 10 is closed.

[0125] The cooling air flow path in the configuration in the
basic chassis 100 and the flow amount and flow distribution
therein will be described with reference to FIG. 10 and FIG.
11. In FIG. 10, the distribution of the flow amount in this
plane, for example, is as follows. It is assumed that a flow
amount 10 flows into the front part 1 (the HDD module 30
group) from the front surface (A). In the rear part 2, the
module layout, the area of the opening hole 220 and the like
are designed so that the cooling air is equally distributed to the
CTL module 10 and the power source module 40. More
specifically, when considering one area of the upper and
lower sides in the chassis, a flow amount of 5 of the flow
amount of 10 from the front part 1 flows into one CTL module
10, and a remaining flow amount of 5 flows into the left and
right power source modules 40 in total (individually flow
amount of 2.5). In the CTL module 10, a flow amount of 2.5
of the flow amount of 5 is separately supplied to each of the
left and right power source modules 40 and drawn into the fan
unit 42 (fans 43). In the fan unit 42 of each of the left and right
power source modules 40, the flow amount of 2.5 from the
power source unit 41 and the flow amount 0f2.5 from the CTL
module 10 are drawn, and a total of the flow amount of 5 is
exhausted outside.

[0126] Further, the cooling air flown into one CTL module
10 of the rear part 2 from the opening hole 220 of the back-
board 20 cools each component (shown by rectangle) such as
an IC and aheat sink (112) formed thereon providedonaCTL
substrate (120). The cooling air flows toward the rear surface
(B), and after cooling each component, it passes through the
ventilation holes 96 (and the corresponding ventilation holes
105 and 49) of the left and right partition plates 95 and is
drawn by the fans 43 in each power source module 40 from
inside of the CTL module 10.

[0127] Further, in FIG. 11, for example, the distribution of
the flow amount in this plane is as follows. It is assumed that
the flow amount 0f 10 flows into the front part 1 from the front
surface (A). The module layout, the area of the opening hole
220 and the like are designed so that the flow amount is
distributed at the rate of 8:2 in the HDD module 30 and the
battery module 50. In this design of the configuration, the
HDD module 30 is more efficiently cooled than the battery
module 50. The flow amount is equally (5:5) distributed to the
two (duplex) CTL modules 10 of the rear part 2. From the
HDD module 30 of the front part 1, a flow amount of 5 of the
flow amount of 8 flows into the upper CTL module 10
(CTL#1) and a remaining flow amount of 3 flows into the
lower CTL module 10 (CTL#2). From the battery module 50
of'the front part 1, a flow amount of 2 flows into the lower CTL
module 10 (CTL#2). The flow amount of 5 in each of the
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upper and lower CTL modules 10 is drawn by the fan unit 42
in the power source module 40 and is exhausted outside
(broken line arrow mark).

[0128] <CTL Module>

[0129] Next, the cooling structure of the CTL module 10
will be described in detail with reference to FIG. 15to FIG. 18
and the like.

[0130] FIG. 15 shows a structure of the CTL module 10 in
a disassembled state. After storing and connecting compo-
nent parts such as a CTL substrate (control package) 120, a
host I/F unit 103, and a block 150 serving as a filler in a main
body 101 of the CTL module 10, a top cover 102 serving as
the upper surface is attached by screws and the like.

[0131] The CTL substrate 120 is attached to the bottom
surface of the main body 101. The main body 101 and the top
cover 102 are mainly a package made from metal plate and
they form the most part of the outer shape of the CTL module
10. The areas for the ventilation holes 105 corresponding to
the layout and shape of the ventilation holes 96 provided in
the partition plate 95 at the boundary with the power source
modules 40 are provided on both side surfaces of the main
body 101. In the present embodiment, the shape of the ven-
tilation hole 105 is a horizontal rectangular by a plurality of
slits. The front surface 106 (the rear surface (B) side of the
basic chassis 100) of the may body 101 has a notched area
corresponding to the attachment of the host I/F unit 103. The
host I/F unit 103 includes a substrate, a front panel, terminals
and others. The connector 111 and the like of the CTL sub-
strate 120 are exposed on the rear surface side of the main
body 101.

[0132] Further, various terminals, display elements, and the
like are mounted in a part of the area of the front surface 106
of the CTL module 10, particularly in an area 107 near the
center of the lower side thereof. In this area 107, for example,
a display LED, LAN terminal, backend system terminal,
remote adaptor terminal, UPS terminal and the like are
mounted.

[0133] Further, on the left and right sides of this area 107,
that is, at the bottom left and right corners of the front surface
106, the operating levers 104 are provided. The operating
lever 104 is, for example, a mechanism of fixing and releasing
the CTL module 10 to and from the chassis by the operation
of rotating a lever main body on a fixing axis (support point)
at the corner of the CTL module 10, that is, the operation of
putting up and down the lever main body on the front surface
106 of the CTL module 10. When fixing the module, the lever
main body is put down so as to be in parallel with the front
surface 106. By this means, its one end (side surface side) is
hooked on the structure (receiving portion) on the side of the
partition plate 95 of the chassis, and the other side (inner side)
is latched on the structure (receiving portion) on the side of
the front surface 106 of the CTL module 10.

[0134] The block 150 is, for example, a structure made of a
foamed material. The block 150 having a layout and shape
corresponding to the cooling objects (including the heat sink
112) on the CTL substrate 120 is attached onto the lower
surface (area 114) of the top cover 102. The block 150 forms
apart of the cooling air flow path (in other words, the duct) in
the CTL module 10. Incidentally, in the heat sink 112 illus-
trated here, the details of fins and the like are omitted.
[0135] <CTL Substrate>

[0136] FIG. 16 shows a component layout in the CTL sub-
strate 120, the main body 101 of its periphery, and the venti-
lation hole 105. The CTL substrate 120 has a roughly flat-
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plate shape by a substrate 113. A connector (BB connection
connector) 111 for the connection to the backboard 20 is
provided on one side of the CTL substrate 120. On the sub-
strate 113 of the CTL substrate 120, for example, main parts
such as ICs are installed in accordance with the layout as
illustrated. These parts generate a relatively large amount of
heat by the operation thereof and are the components in which
particular consideration must be given to the cooling perfor-
mance. These cooling objects include, for example, a CPU
121, a SAS expander (EXP) 122, a bridge 123, a DCTL 124,
a SAS interface controller (SAS-CTL) 125 (consideration is
given by including the heat sink 112 installed on the IC and
the like). The CPU 121 corresponds to the CPU 11. The
bridge 123 corresponds to the bridge 12. The DCTL 124
corresponds to the DCTL 15. The EXP 122 and SAS-CTL
125 correspond to the SW 18. In the present embodiment, in
abouthalf'the area on the side close to the connector 111 of the
substrate 113, the block 150 is disposed in the area 114 above
the cooling object components including the CPU 121 to
DCTL 124 (including the heat sink).

[0137] Further, in the present embodiment, a temperature
sensor 115 is provided in front of the CPU 121 on the side
close to the connector 111 on the substrate 113. Based on the
temperature (temperature in the chassis) detected by the tem-
perature sensor 115, a fan control described later is per-
formed. Also in the ENC module 70, similarly to the CTL
module 10, the temperature sensor 115 is provided. In the
CTL 110 and ENC 170, the fan control is performed by the
environment management unit (K) 22.

[0138] The flow (arrow mark) of the cooling air to the
cooling object components on the CTL substrate 120 will be
described. That is, the cooling air which flows into the CTL
module 10 first cools the periphery of the cooling object (#1)
131 including the CPU 121 and the EXP 122 provided in the
vicinity of the connector 111 on the CTL substrate 120.
Subsequently, the cooling air flows toward the rear surface
(B) and cools the periphery of the cooling object (#2) 132
including the bridge 123 and the DCTL 124 located at the
latter stage of the cooling object 131 at the former stage.
Then, the cooling air flows further backward and cools other
components such as the SAS-CTL 125 near the rear surface
(B). After each component in the CTL module 10 is cooled,
since the front surface 106 of the CTL module 10 is closed,
the cooling air passes through the ventilation hole 105 of the
main body 101 of the rear part (close to the rear surface (B))
and is drawn into the power source module 40 from the CTL
module 10.

[0139] For the improvement in efficiency of ventilation/
exhaust by the fan unit 42, the exhaust hole and the like are not
provided in the front surface 106 of the CTL module 10
(closed as the flow path). Accordingly, the air once exhausted
outside from the fans 43 does not flow (circulate) into the CTL
module 10.

[0140] <Block>

[0141] In FIG. 17, the structure of the block 150 is shown
by a three-side view and an isometric view. The block 150
forms the cooling air flow path (duct structure) when disposed
in the CTL module 10. The block 150 has a shape based on a
main body with a roughly rectangular section provided with
concavity and convexity. In the block 150, concavity and
convexity are formed to the main body thereof'so that a space
for the flow path corresponding to the layout and shape of the
cooling object components (131 and 132) is formed. Further,
in the block 150, the side of the main body thereof adjacent to
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the upper surface (top cover 102) of the CTL module 10
serves as a space for the ventilation, and a hole (conduit in the
block) 151 passing from that space to the cooling object
component 132 in the CTL module 10 is formed. Because of
the block 150, the cooling air flow path (duct) can be config-
ured to have a shape capable of efficiently cooling the cooling
object components (131 and 132) and having rectifying
effect.

[0142] FIG. 18 schematically shows a cooling air flow path
in the periphery of the block 150 in the CTL module 10 by a
section in the direction of the side surface of the chassis. In the
block 150, slopes (inclination) by a trapezoid are formed in
the portions corresponding to the side where the cooling air
flows in and the side where the cooling air flow out. Because
of'the slopes, the flow of the cooling air is smoothed, and the
cooling air can be efficiently applied to the cooling object
component 131. The slope is not limited to that having a flat
surface, and the one having a curved surface is also available.
The one air (intake air) taken in from the rear surface side of
the CTL module 10 shown by a is guided by the slope of the
block 150 and is applied to the cooling object component 131
(for example, EXP 122) on the former stage, and the other air
passes through the flow path by the hole 151 and the like of the
block 150 and is directly applied to the cooling object com-
ponent 132 (for example, DCTL 124) on the latter stage. The
cooling air which flows out from the slope on the rear side of
the block 150 is supplied (exhausted) backward (front surface
106 side) in the CTL module 10 as shown by b and is drawn
by the fan unit 42 of the power source module 40.

[0143] Incidentally, the inflow of the cooling air into the
inner space and the hole 151 of the block 150 is, for example,
from the lower surface of the top cover 102. Further, for
example, the structure in which the air flows from a notched
part formed in the slope of the block 150 into the inner space
of'the block 150 and then reaches the hole 151 is also possible.
The block 150 can have any shape as long as the cooling air
can be directly applied to the cooling object component 132
of the latter stage, and various types can be used.

[0144] Since the cooling air flowing into the CTL module
10 is immediately applied to the cooling object components
(#1) 131, for example, the EXP 122 and the CPU 121 close to
the connector 111 side, the cooling performance of the com-
ponents is relatively high. Meanwhile, since the air once
warmed through the EXP 122 and the like is applied to the
cooling object components (#2) 132, for example, the bridge
123, the DCTL 124, and the like adjacent to the back thereof,
the cooling performance is relatively deteriorated. To cope
with the situation, in the present embodiment, by branching
the cooling air flow path by means of the structure of the block
150, the cooling air is directly applied also to the cooling
object component 132 of the latter stage. In this manner, the
cooling performance of the cooling object component can be
enhanced.

[0145] <Fan Control>

[0146] Next, a fan control in the disk array system 5 will be
described. The operation of the fan unit 42 in the power
source module 40 is controlled (fan control) mainly by the
environment management unit (K) 22, for example, the CTL
110 and the ENC 170, thereby adequately controlling the
temperature state of the system. The processing for the fan
control is realized by a program processing by a processor
corresponding to the environment management unit (K) 22 or
a hardware logical circuit. In the fan control, the environment
management unit (K) 22 detects the temperature (temperature
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in chassis) by the temperature sensor 115 and performs a
control (temperature control) to automatically switch the
operation mode of the fan unit 42 (fans 43) based on the
detected temperature. As the operation mode, various types of
modes different in rotation speed such as the fastest mode
(abnormal time and the like), the high speed mode (intensive
cooling time), the intermediate speed mode (normal time),
and the low speed mode (waiting time) are provided.

[0147] In this temperature control, for example, when the
sensor detection temperature is within the normal range, the
control is set to the intermediate speed mode, and when it
reaches the predetermined temperature or more, the mode is
switched to the high speed mode. By setting the high driving
voltage, the number of rotations (rotation speed) of the fan is
increased, and the flow amount of the cooling air is increased.
In this manner, regardless of the presence of failures, the
cooling performance can be secured. Incidentally, the cooling
performance is converted as [sensor detection temperature
(temperature in chassis)]=[outside temperature (environmen-
tal temperature)]+[0 to 7° C.]. For details, the change in the
number of fan rotations by the driving voltage is made by the
switchover of a duty ratio of the input pulse to the fan 43
(pulse frequency to the fan specification).

[0148] Further, as the conventional technology, the control
in which the fan rotation speed is switched when the troubles
and connections of the CTL, power sources (PS), fans and the
like are detected in association with the maintenance and
replacement services has been known (trouble detection con-
trol and abnormal time control). In the disk array system 5, the
trouble detection control and the temperature control
described above are combined together when performing the
fan control.

[0149] In the trouble detection control, when the trouble of
a part of the fan unit 42 or the fan 43, that is, a trouble, an
operation stop, a disconnected state, and the like are moni-
tored and detected, by the adjustment of the driving voltage
for the fan unit 42, the operation of the fan unit 42 (fans 43)
normally connected at that time is switched to the operation
mode so as to increase the rotation speed. For example, the
operation mode is switched from the intermediate speed
mode to the high speed mode. By this means, the flow amount
of the cooling air is increased, thereby compensating for the
decrease of the cooling performance due to the trouble. Even
when one of the left and right fan units 42 (a part of the fan 43)
are out of service, the cooling performance of the CTL 110
and the like can be secured. When restored to the normal state,
the operation mode is returned to the intermediate speed
mode or others.

[0150] The control conditions of this fan control are as
follows. That is, the intermediate speed mode (or the low
speed mode) is used when the temperature in chassis is less
than 39° C., and when it is 39 to 47° C., the high speed mode
is used, and when itis 47° C. or more, the fastest mode is used.
Further, at the time of the system abnormal state, the opera-
tion mode is set to the fastest speed mode. The number of
rotations of the fan at each operation mode is, for example,
3240 to 4112 rpm for the low speed mode, 5400 to 6890 rpm
for the intermediate speed mode, 8100 to 10300 rpm for the
high speed mode, and 10800 rpm or more for the fastest speed
mode. Further, the system abnormal state includes, for
example, a state where one CTL is removed (disconnected
state of the one CTL module 10), a state where one PS is
removed (disconnected state of the one power source module
40), a state where one PS is in an abnormal state (abnormal
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state of the one power source module 40), a state where the
number of fan rotations is insufficient (abnormal state of the
fan 43), and the like. Also, in the system abnormal state, an
alarm (warning) is outputted together with the fan control. For
example, when the state where the number of fan rotations is
sufficient is detected successively a predetermined number of
times (more than the predetermined period), an alarm by
means of an LED lighting, a message, and sound is outputted.
Incidentally, even when the system is in an abnormal state,
when one of the duplex modules normally operates, it func-
tions as the disk array system.

[0151] InFIG. 19, the processing flow of the fan control in
the basic chassis 100 and the CTL 110 is as follows (S denotes
the processing step). At S, when the CTL 110 is turned on
(81-Y), the temperature detected by the temperature sensor
115 (temperature in chassis and the CTL intake air tempera-
ture) is checked at S2. When the temperature is less than the
predetermined value, that is, when the temperature in chassis
is less than 39° C. in the present embodiment (environment
temperature is 32° C.) (S2-Y), in other words, when the
environment temperature is in the normal range, a fan con-
nection state to the chassis is determined at S3. More specifi-
cally, it is determined whether the left and right two fan units
42 (each four fans 43 for the left and right sides) of the chassis
are normally connected to the CTL 110. Preferably, the state
of'a plurality of fans 43 is determined individually. When the
left and right two fan units 42 are both connected, that is,
when all the fans 43 are in a normal connected state (S3-Y),
unless the system is in a waiting state (no data input/output
state) (S4-N), each fan unit 42 (each fan 43) is driven in the
intermediate speed mode by the predetermined driving volt-
age at S7. Further, when the system is in a waiting state
(S4-Y), the fan unit 42 (each fan 43) is driven in the low speed
mode at S6. When the power of the CTL 110 is turned off
(810-Y), the operation of each fan unit 42 is stopped, and
when it is not turned off (S10-N), the processing returns to S2.

[0152] Further, when the left and right fan units 42 are in a
state of being not normally connected (S3-N) at S3, that is,
when only one fan unit 42 (or a part of the fans 43) is oper-
ating, the connected fanunit 42 (or the fans 43) is driven in the
high speed mode at S8.

[0153] Further, when the temperature (temperature in chas-
sis) detected by the temperature sensor 115 is the predeter-
mined value (39° C.) or more at S2 (S2-N), the mode is
changed to the high speed mode or the like. In this case, since
the environment temperature is higher than the normal range,
this is considered as a highly heated state due to a high load of
the CTL 110, a troubled state or a system abnormal state due
to some causes. As for the troubled state, the failure of one fan
unit42 (ora part of the fans 43) and the disconnected state and
the like are considered. At this time, the temperature state and
the state of the fan unit 42 (fans 43) and the like are deter-
mined at S5. More specifically, it is determined whether the
temperature in chassis is equal to or higher than the predeter-
mined value, in this embodiment, it is 47° C. or higher or
whether the system is in an abnormal state. When the tem-
perature is less than the predetermined value (47° C.) or when
the system is not in the abnormal state (S5-N), the fan unit 42
(fans 43) is driven in the high speed mode at S8, and when the
temperature is equal to or more than the predetermined value
(47° C.) or when the system is in an abnormal state (S5-Y),
the fan unit 42 (fans 43) normally connected is driven in the
fastest speed mode at S9.
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[0154] <Cooling State Example>

[0155] FIG. 20 shows the flow of the cooling air at the time
when only one of the left and right power source modules 40
(fan unit 42) of the basic chassis 100 is operated. For example,
it corresponds to the state where one PS is in an abnormal
state or the state where one PC is removed, and the state where
the right power supply module (#2) relative to the rear surface
(B) is not connected or troubled is shown here. By the fan
control described above, the operation of the fan unit 42 ofthe
left power source module 40 (#1) normally connected and
operated is switched to the high speed mode or the fastest
speed mode. By this means, the cooling air (each cooling air
of'the CTL modules (#1 and #2) 10 and each cooling air of the
power source units (#1 and #2) 41) in the rear part 2 are all
drawn and exhausted by the fan unit 42 of the normal one (#1).
Accordingly, the cooling performance particularly in the
CTL module 10 is also secured.

[0156] Inthe fan unit 42, when one of the fans 43 aligned in
a back-and-forth direction is in trouble, the cooling perfor-
mance is secured by the operation of the other fan. Further,
when one of the upper and lower fans 43 is out of order, the
cooling performance is secured by the operation of the other
fan.

[0157] <Effect of the Embodiment>

[0158] As described above, according to the present
embodiment, the following effect can be obtained. In the
present embodiment, the new structures for the chassis and
modules as well as the cooling structure are realized in con-
sideration of the high density mounting and the cooling per-
formance. Particularly, in the basic chassis 100, the size
reduction is realized by the reduction of the number of mod-
ules (CTL modules 10 installed up and down and the power
source modules 40 disposed left and right). Further, with
respect to the cooling performance, because of the exhaust in
the left and right power source modules 40 (fan unit 42), the
structure of the backboard 20 (connector position and open-
ing hole 220), the ventilation hole 96 of the partition plate 95,
the duct structure by means of the block 150 in the CTL
module 10, and the fan control using the temperature sensor
115, the efficient cooling of each unit of the CTL board 120
can be realized in both the normal state and the abnormal
state. Since the cooling performance can be secured, the
improvement of the processing performance and the reliabil-
ity of the disk array system can be achieved.

[0159] Incidentally, although the structure of the basic
chassis having the HDD 31 has been described in FIG. 4 to
FIG. 20, the present invention is not limited to this. For
example, it can be applied to the basic chassis having no HDD
31. Further, although the structure of the basic chassis 100 has
been described in FIG. 4 to FIG. 20, the present invention can
be applied not only to the basic chassis 100 but also to the
expanded chassis 200. In this case, in FIG. 4 to FIG. 20, the
enclosure (ENC) is mounted in the position where the con-
troller (CTL) is installed.

[0160] In the foregoing, the invention made by the inven-
tors of the present invention has been concretely described
based on the embodiments. However, it is needless to say that
the present invention is not limited to the foregoing embodi-
ments and various modifications and alterations can be made
within the scope of the present invention.

[0161] The present invention can be used for equipment
such as the disk array system.
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the power source modules by the fan units.

2. The disk array system according to claim 1,

wherein the two power source modules laterally reversed
to each other are installed in areas close to left and right
side surfaces of the chassis and the two controller mod-
ules are installed upside down relative to each other in
areas between the power source modules, and

on the front surface of the backboard, a plurality of con-
necters for connecting the plurality of storage device
modules are provided near a center in a longitudinal
direction, and connectors for connecting the two con-
troller modules are provided near upper and lower sides
of'the backboard with interposing the connectors for the
storage device modules therebetween, and connector for
connecting the two power source modules are provided
near left and right sides of the backboard.

3. The disk array system according to claim 1,

wherein the basic chassis has a first partition plate between
the power source module and the controller module and
a second partition plate between the two controller mod-
ules, and
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What is claimed is: corresponding side surfaces of the power source module
1. A disk array system provided with a group of storage and the controller module so as to correspond to the
devices and a controller for controlling these devices, com- position of the fan unit at the back of the power source
prising: module.
a basic chassis having openings in front and rear surfaces 4. The disk array system according to claim 1,
thereof and a backboard fixed at a midpoint in its inte- . .
rior; and wherein, as the storage device modules, a SAS-HDD mod-
a plurality of storage device modules, two duplicated con- ule having a SAS HDD anda connector at alower Sldﬁ.: of
troller modules and two duplicated power source mod- a rear sqrface thereof and a SATA-HDD module hgvmg
ules as modules installed by insertion/removal and fixa- aSATA interface HDD and a connectorata lower side of
tion to a front part and a rear part of the backboard, a rear surface thereof can be .1nstalled, and when the
wherein the controller module contains a controller sub- SATA-HDD module is to be installed, a path control
strate and a flow path is closed at a rear side surface of the board for an interface conversion of SAS and SATA is
chassis, and the power source module contains a power interposed and connected between the module and the
source unit and a fan unit disposed close to the rear side backboard.
surface of the chassis at the back of the power source 5. The disk array system according to claim 1,
module and an exhaust hole area is provided in a rear wherein the plurality of storage device modules are
side surface of the chassis, . . installed in an upper area of the front part, and two
the plurality of storage device modules are 1nste}11ed in the duplicated battery modules and a panel module having
front part, the two power source modules are 1nsta11§d n an operation panel are installed in a lower area thereof,
areas close to left and right side surfaces of the chassis in and
the rear part, and the two controller modules are dis- .. .
posed up and down in areas between the two power aposition and area ofthe opening hole of'the backboard are
source modules, designed so that the cooling air of the front part flows
a ventilation structure for cooling air between the two into the upper area of the plurality of storage device
controller modules and the two power source modules is modules more the}n the lower area of the l?attery modules
provided at positions near the fan units at the back of the and the cooling air flows almost equally into the areas of
power source modules, and the upper and lower two controller modules of the rear
by operation of the fan unit, cooling air taken from the part.
chassis front surface in the front part passes through the 6. The disk array system according to claim 1,
storage device modules and is then supplied to the rear wherein the fan unit has duplex fans disposed front and
partthrough an opening hole of the backboard, and in the back and up and down in each of the two power source
rear part, one first cooling air flows into the two control- modules.
ler modules and the other second cooling air flows into 7 The disk i laim 1
the two power source modules, and the first cooling air : e. 15K array system according to .C amm 2,
passes through an area of a plurality of cooling object wherein the controller has a CPU, a bridge, a data control-
components on the controller substrate in the controller ler, a host interface unit, a disk interface unit, a SAS
modules and flows into a vicinity of the fan units in the expander, and a cash memory, and
power source modules through the ventilation structure the controller substrate includes the CPU, the bridge, the
and is then drawn by the fan units, and the second cool- data controller, the SAS expander, and heat sinks
ing air passes through the power source units in the installed thereon as the plurality of cooling object com-
power source modules and is drawn by the fan units at ponents.
the back thereof and is then exhausted outside from an 8. The disk array svstem according to claim 1. further
area of the exhaust hole in the chassis rear side surface of com.prising' v sy s ’

an expanded chassis electrically connected to the basic
chassis and having openings in front and rear surfaces
thereof and a backboard fixed at a midpoint in its inte-
rior; and

a plurality of storage device modules, two duplicated
enclosure modules and two duplicated power source
modules as modules installed by insertion/removal and
fixation to a front part and a rear part of the backboard of
the expanded chassis,

wherein the enclosure module contains an enclosure sub-
strate having a SAS expander, and the power source
module of the expanded chassis contains a power source
unit and a fan unit having a plurality of fans, and

the plurality of storage device modules are installed in the
front part of the expanded chassis, and the two enclosure
modules are installed side by side in an upper area and
the two power source modules are installed side by side
in a lower area in the rear part.

9. A disk array system provided with a group of storage

as the ventilation structure, an area of a ventilation hole is
provided in a part of the first partition plate and its

devices and a controller for controlling these devices, com-
prising:
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a basic chassis having openings in front and rear surfaces
thereof and a backboard fixed at a midpoint in its inte-
rior; and

a plurality of storage device modules, two duplicated con-
troller modules and two duplicated power source mod-
ules as modules installed by insertion/removal and fixa-
tion to a front part and a rear part of the backboard,

wherein the controller module contains a controller sub-
strate and a flow path is closed at a rear side surface of the
chassis, and the power source module contains a power
source unit and a fan unit disposed close to the rear side
surface of the chassis at the back of the power source
module and an exhaust hole area is provided in a rear
side surface of the chassis,

the plurality of storage device modules are installed in the
front part, the two power source modules are installed in
areas close to left and right side surfaces of the chassis in
the rear part, and the two controller modules are dis-
posed up and down in areas between the two power
source modules,

a ventilation structure for cooling air between the two
controller modules and the two power source modules is
provided at positions near the fan units at the back of the
power source modules,

by operation of the fan unit, cooling air taken from the
chassis front surface in the front part passes through the
storage device modules and is then supplied to the rear
part through an opening hole of the backboard, and in the
rear part, one first cooling air flows into the two control-
ler modules and the other second cooling air flows into
the two power source modules, and the first cooling air
passes through an area of a plurality of cooling object
components on the controller substrate in the controller
modules and flows into a vicinity of the fan units in the
power source modules through the ventilation structure
and is then drawn by the fan units, and the second cool-
ing air passes through the power source units in the
power source modules and is drawn by the fan units at
the back thereof and is then exhausted outside from an
area of the exhaust hole in the chassis rear side surface of
the power source modules by the fan units, and

aplurality of cooling object components such as ICs on the
controller substrate and heat sinks installed thereon are
provided in the controller module, and a block for form-
ing a duct structure with a predetermined shape which is
apart of the flow path of the cooling air is disposed above
the plurality of cooling object components, and the first
cooling air cools the plurality of cooling object compo-
nents through the duct structure by means of the block.

10. The disk array system according to claim 9,

wherein an area of some cooling object components adja-
cently disposed in a back-and-forth direction of the
chassis is provided on a front side close to the backboard
on the controller substrate in the controller module, and
the block for forming the duct structure is disposed
above the area of some cooling object components, and
the first cooling air flows into a backside of the chassis
through the duct structure by the block and then flows
into the power source module through the ventilation
structure.

11. The disk array system according to claim 9,

wherein the block has a shape with a slope for smoothly
introducing at least a part of the first cooling air so as to
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be directly applied to the cooling object component, in a
cross section taken in the back-and-forth direction of the
chassis.

12. The disk array system according to claim 9,

wherein the block has a shape to branch the flow path ofthe
first cooling air in accordance with positions of the cool-
ing object components so that the cooling air is directly
applied to the respective cooling object components.

13. The disk array system according to claim 9,

wherein the block has a shape of a hole or a duct in its
interior, which guides a part of the first cooling air flow-
ing from the backboard so as to be directly applied to the
cooling object components in a latter stage of several
areas of some cooling object components.

14. A disk array system provided with a group of storage

devices and a controller for controlling these devices, com-
prising:

a basic chassis having openings in front and rear surfaces
thereof and a backboard fixed at a midpoint in its inte-
rior; and

a plurality of storage device modules, two duplicated con-
troller modules and two duplicated power source mod-
ules as modules installed by insertion/removal and fixa-
tion to a front part and a rear part of the backboard,

wherein the controller module contains a controller sub-
strate and a flow path is closed at a rear side surface of the
chassis, and the power source module contains a power
source unit and a fan unit disposed close to the rear side
surface of the chassis at the back of the power source
module and an exhaust hole area is provided in a rear
side surface of the chassis,

the plurality of storage device modules are installed in the
front part, the two power source modules are installed in
areas close to left and right side surfaces of the chassis in
the rear part, and the two controller modules are dis-
posed up and down in areas between the two power
source modules,

a ventilation structure for cooling air between the two
controller modules and the two power source modules is
provided at positions near the fan units at the back of the
power source modules,
by operation of the fan unit, cooling air taken from the

chassis front surface in the front part passes through
the storage device modules and is then supplied to the
rear part through an opening hole of the backboard,
and in the rear part, one first cooling air flows into the
two controller modules and the other second cooling
air flows into the two power source modules, and the
first cooling air passes through an area of a plurality of
cooling object components on the controller substrate
in the controller modules and flows into a vicinity of
the fan units in the power source modules through the
ventilation structure and is then drawn by the fan
units, and the second cooling air passes through the
power source units in the power source modules and is
drawn by the fan units at the back thereof and is then
exhausted outside from an area of the exhaust hole in
the chassis rear side surface of the power source mod-
ules by the fan units,
the controller has an environment management unit,

a temperature sensor is provided in the controller module,
and

the environment management unit performs a switching
control so as to increase a rotation speed of the fan of the
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fan unit when a temperature detected by the temperature
sensor becomes equal to or higher than a predetermined
temperature.

15. The disk array system according to claim 14,

wherein the environment management unit monitors and
detects a state of the power source module and the fan
unit, and when it is judged as a disconnected state or an
abnormal state, it performs a switching control so as to
increase the rotation speed of the fans of the fan unitin a
normally connected state.

16. The disk array system according to claim 14, further

comprising:

an expanded chassis electrically connected to the basic
chassis and having openings in front and rear surfaces
thereof and a backboard fixed at a midpoint in its inte-
rior; and

a plurality of storage device modules, two duplicated
enclosure modules and two duplicated power source
modules as modules installed by insertion/removal and
fixation to a front part and a rear part of the backboard of
the expanded chassis,
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wherein the enclosure module contains an enclosure sub-
strate having a SAS expander, and the power source
module of the expanded chassis contains a power source
unit and a fan unit having a plurality of fans,

the plurality of storage device modules are installed in the
front part of the expanded chassis, and the two enclosure
modules are installed side by side in an upper area and
the two power source modules are installed side by side
in a lower area in the rear part,

the enclosure has an environment management unit,

a temperature sensor is provided in the enclosure module,
and

the environment management unit of the enclosure module
performs a switching control so as to increase a rotation
speed of the fan of the fan unit in the power source
module of the expanded chassis when a temperature
detected by the temperature sensor becomes equal to or
higher than a predetermined temperature.

sk sk sk sk sk
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