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1
SERVER SYSTEM

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

RELATED APPLICATIONS

This application claims prionity to Taiwan Application

Serial Number 100214923, filed Aug. 11, 2011, which 1s
herein incorporated by reference.

BACKGROUND

1. Field of Invention

The present invention relates to a server system, and more
particularly, to a server system that 1s able to increase the
denseness of servers therein.

2. Description of Related Art

Motherboards in a rackmount server are slidably disposed
in a rack. Based on this concept, a whole server system can
be regarded as a large rack, and a plurality of drawers for
horizontally carrying servers can be installed in the rack.
Motherboards are disposed on the drawers to be connected
to the servers. In order to transmit signals, a plurality of
connectors are disposed on each motherboard to enable
series connections with other motherboards, so as to
improve the multitasking ability of the server system and
achieve high computing performance.

A rack unit 1s a unit of server defined by the EIA
(Electronic Industries Alliance). One rack unit 1s commonly
referred to as “1U,” two rack units as “2U,” and so on. The
height of one rack unit 1s 1.75 inches, and the width of one
rack unit 1s 19 inches. The height of two rack units 1s 3.5
inches, but the width of two rack units 1s still 19 inches.
Accordingly, no matter how the internal components 1n a
server system of N rack units are arranged, they must fall
within the limitation of the height of the server system.

Generally, a server includes a host, a power supply
module, and transmission lines. The power supply module 1s
used to provide necessary electricity to the host, and the
transmission lines are used to electrically connect compo-
nents of the host. Fach of the motherboards further has a
hard disk carrying rack for carrying a plurality of hard disks.

SUMMARY

The mmvention provides an improved server system. The
server system of the invention integrates power supplies,
cach of which 1s disposed at the back of one server, mto a
power supply module, and installs the power supply module
and a switch respectively at a front side and a rear side of the
same rack unit 1n a rack, so as to reduce the amount of space
used 1n the rack and thus allow for the installation of more
servers. Moreover, 1n order to reduce the quantity and total
length of cables used in the server system, the invention
turther places the power supply module and the switch at a
center location of the rack and additionally designs a line
bracket for attachment of a transmission line of the switch.
Therefore, the mvention can overcome both space limita-
tions and difliculties associated with cable management, so
as to obtain higher denseness of servers using the same rack
structure.
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According to an embodiment of the mvention, a server
system 1ncludes a rack, a power supply module, a switch,
and a plurality of servers. The rack can be divided into a
plurality of rack units that are parallel to each other and
vertically arranged. The power supply module and the
switch are disposed 1n close proximity to each other in at
least one rack unit. The power supply module 1s adjacent to
the rear side of the rack. The switch 1s adjacent to the front
side of the rack. Fach of the servers 1s disposed in one of the
other rack units and electrically connected to the power

supply module and the switch.
In an embodiment of the invention, the at least one rack

unmt in which the power supply module and the switch are
disposed 1s near the center of the rack.

In an embodiment of the invention, the server system
turther includes a power distribution unit. The power dis-
tribution unit 1s disposed in the rack. The power distribution
umt 1s detachably connected to the power supply module
and the switch for providing external electricity to the power
supply module and the switch.

In an embodiment of the invention, the switch 1s detach-
ably connected to the power distribution unit by a power
line. The server system further includes a line bracket. The
line bracket 1s disposed 1n the rack and located at the back
of the switch. The power line 1s attached to the line bracket.

In an embodiment of the invention, an end of the line
bracket 1s pivotally connected to the inner wall of the rack.
The line bracket 1s pulled to rotate by the power line when
the switch 1s taken out from the front side of the rack.

In an embodiment of the invention, the server system
turther includes a cable tie for attaching the power line to the
line bracket.

In an embodiment of the invention, the server system
turther includes an uninterruptible power supply. The unin-
terruptible power supply 1s electrically connected to the
power distribution unit and the power supply module.

In an embodiment of the invention, the server system
turther includes a plurality of fan modules. The fan modules
are disposed at the rear side of the rack for dissipating heat
generated by the power supply module, the switch, and the
server units.

In an embodiment of the mmvention, the power supply
module 1s electrically connected to the server units utilizing,
data bus connections.

It 1s to be understood that both the foregoing general
description and the following detailed description are by
examples, and are intended to provide further explanation of
the 1nvention as claimed.

BRIEF DESCRIPTION OF THE DRAWINGS

The invention can be more fully understood by reading
the following detailed description of the embodiment, with
reference made to the accompanying drawings as follows:

FIG. 1A 1s a front view of a server system according to an
embodiment of the invention;

FIG. 1B 1s a partial front view of the server system 1n FIG.
1A;

FIG. 2A 1s a side view of the server system in FIG. 1A;

FIG. 2B 1s a partial side view of the server system 1n FIG.
2A; and

FIG. 3 1s a sectional view near the center of the server
system 1n FIG. 1A.

DETAILED DESCRIPTION

Retference will now be made 1n detail to the present
embodiments of the invention, examples of which are 1llus-
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trated in the accompanying drawings. Wherever possible,
the same reference numbers are used in the drawings and the
description to refer to the same or like parts.

An mmproved server system 1s provided. Specifically, a
server system of the invention integrates power supplies,
cach of which 1s disposed at the back of one server, mto a
power supply module, and installs the power supply module
and a switch respectively at a front side and a rear side of the
same rack unit in a rack, so as to reduce the amount of space
used 1n the rack and thus allow for the imstallation of more
servers. Moreover, 1n order to reduce the quantity and total
length of cables used i1n the server system, the invention
turther places the power supply module and the switch at a
center location of the rack and additionally designs a line
bracket for attachment of a transmission line of the switch.
Therefore, the invention can overcome problems associated
with both space limitations and cable management, so as to
obtain higher denseness of servers using the same rack
structure.

FIG. 1A 1s a front view of a server system 1 according to
an embodiment of the invention. FIG. 1B is a partial front
view of the server system 1 1n FIG. 1A.

As shown 1n FIG. 1A and FIG. 1B, the server system 1
according to the embodiment of the invention includes a
rack 10, a power supply module 12, a switch 14, and a
plurality of servers 16. The components disposed in the
server system 1 of the embodiment will be described 1n
detail below.

As shown 1n FIG. 1A and FIG. 1B, the rack 10 of the

server system 1 can be divided into a plurality of rack units.
The rack units 1in the rack 10 are parallel to each other and
vertically arranged. The rack units 1n the rack 10 can be
divided into central rack units 100a, upper rack units 100b,
and lower rack units 100c. The power supply module 12 and
the switch 14 can be disposed in close proximity to each

other 1n at least one central rack unmit 100a, at least one upper
rack unit 100b, or at least one lower unit 100c in the rack 10.
The power supply module 12 of the server system 1 1is
disposed adjacent to the rear side of the rack 10. The switch
14 of the server system 1 1s disposed adjacent to the front

side of the rack 10. Each of the servers 16 in the server
system 1 1s disposed 1n one of the other rack umits, and 1s
clectrically connected to the power supply module 12 and
the switch 14. Therefore, each of the servers 16 of the server
system 1 can exchange data with the switch 14 and can be
uniformly powered by the power supply module 12.

In the embodiment of the invention, the power supply
module 12 and the switch 14 of the server system 1 are
disposed 1n close proximity to each other in three rack units
that are near the center of the rack 10, but the invention 1s
not limited 1n this regard.

In the embodiment of the invention, 1n order to reduce the
quantity and total length of cables used in the server system
1, the power supply module 12 and the switch 14 of the
server system 1 are disposed in close proximity to each other
in at least one central rack umt 100a that 1s near the center
of the rack 10.

FIG. 2A 15 a side view of the server system 1 in FIG. 1A.
FIG. 2B 1s a partial side view of the server system 1 in FIG.
2A.

As shown 1 FIG. 2A and FIG. 2B, the server system 1
turther includes a power distribution unit 18. The power
distribution unit 18 of the server system 1 1s disposed 1n the
rack 10 and 1s detachably connected to the power supply
module 12 and the switch 14. Through such a connection,
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4

the power distribution unit 18 of the server system 1
provides external electricity to the power supply module 12
and the switch 14.

FIG. 3 1s a sectional view near the center of the server
system 1 1 FIG. 1A.

As shown in FIG. 1A to FIG. 3, the switch 14 of the server
system 1 1s detachably connected to the power distribution
unmit 18 by a power line 14a. The server system 1 further
includes a line bracket 20. The line bracket 20 of the server
system 1 1s disposed 1n the rack 10 and located at the back
of the switch 14. The power line 14a 1s attached to the line
bracket 20 of the server system 1. Furthermore, an end of the
line bracket 20 of the server system 1 1s pivotally connected
to the inner wall of the rack 10 via arn axis 200. Through such
a configuration, the line bracket 1s pulled by the power line
14a to rotate when the switch 14 1s taken out from the front
side of the rack 10. In other words, because the line bracket
20 of the server system 1 can rotate relative to the inner wall
of the rack 10, the power line 14a of the switch 14 will not

be damaged or severed by the pulling force between the
switch 14 and the line bracket 20 when the switch 14 1s taken
out from the front side of the rack 10.

In the embodiment of the invention, the server system 1
turther 1includes at least one cable tie 20a. The cable tie 20a
of the server system 1 can be used to attach the power line
14a of the switch 14 to the line bracket 20, so that the power
line 14a of the switch 14 1s disposed 1n the rack 10 1n a more
organized manner. Hence, the power line 14a of the switch
14 will not hook onto components 1n the server system 1 and
cause damage when the switch 14 1s taken out from the front
side of the rack 10.

In an embodiment of the invention, the server system 1
can include an uninterruptible power supply. The uninter-
ruptible power supply of the server system 1 can be elec-
trically connected to the power distribution unit 18 and the
power supply module 12. The uninterruptible power supply
of the server system 1 can be disposed near the power supply
module 12 to continuously power the power supply module
12, but the invention 1s not limited 1n this regard.

As shown 1n FIG. 3, the server system 1 further includes
a plurality of fan modules 22. The fan modules 22 of the
server system 1 are disposed at the rear side of the rack 10
for dissipating heat generated by the power supply module
12, the switch 14, and the server units 16.

In one embodiment of the invention, the power supply
module 12 of the server system 1 1s electrically connected to
the server units 16 utilizing data bus connections. The power
supply module 12 of the server system 1 transmits alternat-
ing current to the servers 16 over and under the power
supply module 12 by bus bars, so as to maintain automatic
power balance. However, the type of electrical connections
used between the power supply module 12 and the servers
16 1s not limited 1n this regard.

According to the foregoing recitations of the embodi-
ments of the mnvention, it can be seen that the server system
of the invention integrates power supplies, each of which 1s
disposed at the back of one server, mnto a power supply
module, and 1nstalls the power supply module and a switch
respectively at a front side and a rear side of the same rack
unit 1n a rack, so as to reduce the amount of space used in
the rack and thus allow for the installation of more servers.
Moreover, 1n order to reduce the quantity and total length of
cables used 1n the server system, the invention further places
the power supply module and the switch at a center location
of the rack and additionally designs a line bracket for
attachment of a transmission line of the switch. Therefore,
the 1mmvention can overcome both space limitations and
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difficulties associated with cable management, so as to
obtain higher denseness of servers using the same rack
structure.

It will be apparent to those skilled in the art that various

6

for dissipating heat generated by the power supply module[.]
and the switch[, and the server units].

7. The server system of claim 1, wherein the power supply
module is electrically connected to the [server] rack units

modifications and variations can be made to the structure of s utilizing data bus connections.

the present invention without departing from the scope or
spirit of the invention. In view of the foregoing, it 1s intended
that the present invention cover modifications and variations
of this invention provided they fall within the scope of the
tollowing claims.

What 1s claimed 1s:

1. A server system comprising:

a rack divided into a plurality of rack units that are parallel
to each other and vertically arranged;

a power supply module and a switch disposed 1n close
proximity to each other 1n at least one of the rack units,
wherein the power supply module 1s adjacent to a rear
side of the rack, and the switch 1s adjacent to a front
side of the rack;

[a plurality of servers, each of the servers being disposed
in one of the other rack units and electrically connected
to the power supply module and the switch;]

a power distribution umt disposed in the rack, wherein the
switch 1s detachably connected to the power distribu-
tion [writ] unit by a power line; and

a line bracket disposed 1n the rack and located at a back
of the switch, wherein the power line 1s attached to the
line bracket;

wherein an end of the line bracket is pivotally connected
to an inner wall of the rack, and the line bracket is
pulled to rotate by the power line when the switch is
taken out from the front side of the rack.

2. The server system of claim 1, wherein the at least one
rack unit 1n which the power supply module and the switch
are disposed 1s near the center of the rack.

3. The server system of claim 1, wherein the power
distribution unit 1s detachably connected to the power supply
module and the switch for providing external electricity to
the power supply module and the switch.

[4. The server system of claim 1, wherein an end of the
line bracket 1s pivotally connected to the mner wall of the
rack, and the line bracket 1s pulled to rotate by the power line
when the switch is taken out from the front side of the rack.]

5. The server system of claim 1, further comprising a
cable tie for attaching the power line to the line bracket.

6. The server system of claim 1, further comprising a
plurality of fan modules disposed at the rear side of the rack
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8. A server system comprising:

a rack divided into a plurality of vack units that are
parallel to each other and vertically arranged;

a power supply module and a switch disposed in close
proximity to each other in at least one of the rack units,
whevrein the power supply module is adjacent to a rear
side of the rack, and the switch is adjacent to a front
side of the rack;

a plurality of servers, each of the servers being disposed
in one of the other vack units and electrically connected
to the power supply module and the switch;

a power distribution unit disposed in the vack, wherein the
switch is detachably connected to the power distribu-
tion unit by a power line; and

a line bracket located in the vack and at a back of the
switch, wherein the power line is attached to the line
bracket;

wherein an end of the line bracket is pivotally connected
to an inner wall of the rack and the line bracket is
pulled to rotate by the power line when the switch is
taken out from the front side of the rack.

9. The server system of claim 8, wherein the at least one
rack unit in which the power supply module and the switch
are disposed is near the center of the rack.

10. The server system of claim 8, wherein the power
distribution unit is detachably connected to the power
supply module and the switch for providing external elec-
tricity to the power supply module and the switch.

11. The server system of claim 10, further comprising an
uninterruptible power supply to provide continuous power
to at least one of the power supply module and the power
distribution unit.

12. The server system of claim 8, further comprising a
cable tie for attaching the power line to the line bracket.

13. The server system of claim 8, further comprising a
plurality of fan modules disposed at the vear side of the rack

for dissipating heat genervated by the power supply module,

the switch, and the servers.
14. The server system of claim 8, wherein the power

supply module is electrically connected to the vack units
utilizing data bus connections.
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