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(57) ABSTRACT

The present invention relates to an industnial server system,
comprising a housing, a backplane, at least one rear board, a
first front board, a second front board, and a power supply,
wherein the backplane and the power supply are disposed 1n
the housing, and the rear board, the first front board, and the
second front board are coupled and configured to the back-
plane. Four connected blocks are disposed on the backplane,
which makes that at least one rear board, the first front board,
and the second front board are able to communicate to each
other by a plurality of data connecting units disposed on the
backplane. The rear board, the first front board, and the sec-
ond front board of the present invention can achieve a great
transmission elficiency by a specific configuration of con-
nected block on the backplane.

20 Claims, 7 Drawing Sheets
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INDUSTRIAL SERVER SYSTEM

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an industrial server system,
and more particularly, to an industrial server system compat-
ible with advanced telecom computing architecture.

2. Description of the Prior Art

Modular systems are typically used in communication net-
works where reliability and cost effectiveness are important
factors. Such modular systems include one or more back-
planes that receive and couple to other interoperable pieces
such as circuit boards or “boards”. These boards may include,
but are not limited to blades, carrier boards, processing
boards, interconnects, etc. Other interoperable pieces that a
backplane may receive and couple to include components
such as fans, power equipment modules (PEM), field replace-
able units (FRUs), alarm boards, eftc.

Backplanes within a modular platform system may receive
and couple boards via one or more data transport and power
connectors. Typically, the one or more data transport connec-
tors include communication links to interconnect boards
received and coupled to the backplane. These communication
links may also couple interconnected boards to components
resident on a given board (e.g., mezzanine cards, processing,
clements, chipsets, media devices, etc.). Data and/or mstruc-
tions are forwarded on these communication links using vari-
ous different commumication protocols. Typically a data
transport 1nterface 1s used to serve as a bridge between the
communication links that use different communication pro-
tocols.

The mventor of the present application has made great
ciforts to make 1nventive research thereon and eventually
provided an industrial server system.

SUMMARY OF THE INVENTION

The primary objective of the present invention is to dispose
four connected blocks on a backplane, such that at least one
rear board and at least one front board are able to communi-
cate to each other by a plurality of data connecting units
disposed on the backplane. Thus, The rear board, the first
front board, and the second front board of the present imnven-
tion can achieve a great transmission eificiency by a specific
configuration of connector on the backplane.

Accordingly, to achieve the primary objective of the
present invention, the mventor of the present imvention pro-
vides an 1industrial server system, comprising;:

a housing;
a backplane disposed in the housing comprises:

a first connected block consists of:

a first transmitting area disposed on the obverse side of
the backplane;

a second transmitting area disposed on the obverse side
of the backplane; and

a plurality of first data connected areas disposed on the
reverse side of the backplane 1n a column;

a second connected block located beside the first connected

block consists of:

a third transmitting area disposed on the obverse side of
the backplane and located beside the first data con-
nected areas contrary to the second transmitting area;

a first circulation opening area disposed on the back-
plane and located nearby the third transmitting area,
for circulating the air in front of and behind the back-
plane;
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a second circulation opening area disposed on the back-
plane and located nearby the third transmitting area,
for circulating the air in front of and behind the back-
plane;

a fourth transmitting area disposed on the obverse side of
the backplane and located nearby the first circulation
opening area and the second circulation opening area;

a plurality of second data connected areas disposed on
the reverse side of the backplane in a column; and

a plurality of first power supply areas disposed on the
reverse side of the backplane and located nearby the
second data connected areas;

a third connected block, located beside the second con-
nected block contrary to the first connected block, con-
s1sts of:

a fifth transmitting area disposed on the obverse side of

the backplane;

a sixth transmitting area disposed on the obverse side of
the backplane and located nearby the fifth transmit-
ting area;

a second power supply area disposed on the obverse side
of the backplane and located beside the fifth transmit-
ting area; and

a third power supply area disposed on the obverse side of
the backplane and located beside the sixth transmut-
ting area; and

a fourth connected block, located beside the third con-
nected block contrary to the second connected block;

at least one rear board connected to the reverse side of the
backplane has a first data connector, a second data connec-
tor, and a first power supply connector, wherein the first
data connector, the second data connector, and the first
power supply connector are correspondingly connected to
the first data connected areas, the second data connected
areas, and the first power supply areas;

a first front board connected to the obverse side of the back-
plane has a first transmitting connector, a fourth transmiat-
ting connector, a fifth transmitting connector, and a second
power supply connector, wherein the first transmitting con-
nector, the fourth transmitting connector, the fifth transmut-
ting connector, and the second power supply connector are
correspondingly connected to the first transmitting area,
the fourth transmitting area, fifth transmitting area, and the
second power supply area;

a second front board connected to the obverse side of the
backplane has a second transmitting connector, a third
transmitting connector, a sixth transmitting connector, and
a third power supply connector, wherein the second trans-
mitting connector, the third transmitting connector, the
sixth transmitting connector, and the third power supply
connector are correspondingly connected to the second
transmitting area, the third transmitting area, sixth trans-
mitting area, and the third power supply area; and

a power supply, disposed 1n the housing and connected to the
fourth connected block.

BRIEF DESCRIPTION OF THE DRAWINGS

The mmvention as well as a preferred mode of uses and
advantages thereol will be best understood by referring to the
following detailed description of an illustrative embodiment
in conjunction with the accompanying drawings, wherein:

FIG. 1 1s a stereo view of an industrial server system
according to the present invention;

FIG. 2 1s a stereo view of part of the industrial server
system:
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FIG. 3 1s a schematic view of the obverse side of the
backplane;

FIG. 4 15 a stereo view of the first front board;

FIG. 5 15 a stereo view of the second front board;

FIG. 6 1s a schematic view of the reverse side of the back-

plane; and
FIG. 7 1s a stereo view of the rear board.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

To more clearly describe an industrial server system
according to the present invention, embodiments of the
present invention will be described 1n detail with reference to
the attached drawings hereinafter.

With reference to FI1G. 1, which 1llustrate a stereo view of
an 1industrial server system according to the present invention.
Moreover, please simultancously refer to FIG. 2, there i1s
shown a stereo view of part of the industrial server system. As
shown 1 FIG. 1 and FIG. 2, the industrial server system 1
comprises a housing 11, a backplane 12, at least one rear
board 13, a first front board 14, a second front board 15, and
a power supply 16, wherein the backplane 12 and the power
supply 16 are disposed on the housing 11, and the rear board
13, the first front board 14, and the second front board 15 are
coupled and configured to the backplane 12.

Please refer to FIG. 3, which 1llustrates a schematic view of
the obverse side of the backplane. As FIG. 3 shows, the
backplane 12 comprises a first connected block A, a second
connected block B, a third connected block C, and a fourth
connected block D, wherein the second connected block B
locates beside the first connected block A, the third connected
block C locates beside the second connected block B contrary
to the first connected block A, and the fourth connected block
D locates beside the third connected block C contrary to the
second connected block B.

Inheriting to above descriptions, the configuration of the
obverse side of the backplane 12 will be fully described by
tollowing statements. The first connected block A consists of
a first transmitting area A1l and a second transmitting area A2
which disposed on the upper and lower half of the backplane
12, respectively. The second connected block B located on the
right side of the first connected block A consists of a third
transmitting area B1 disposed on the lower half of the second
connected block B, a first circulation opening area B2 located
over the third transmitting area B1, a second circulation open-
ing area B3 located on the right side of the third transmitting
area B1, and a fourth transmitting area B4 located on the right
side of the first circulation opening area B2 and over the
second circulation opening arca B3.

The third connected block C located on the right side of the
second connected block B consists of a fifth transmitting area
C1 and a sixth transmaitting area C2 which disposed on the
upper and lower half of the third connected block C, respec-
tively. Moreover, the third connected block C further com-
prises a second power supply areca C3 and a third power
supply area C4 which disposed on the right side of the fifth
transmitting area C1 and the sixth transmitting area C2,
respectively. The fourth connected block D located on the
right side of the third connected block C consists of a first
power supply area D1 disposed on the upper half of the fourth
connected block D for recerving electricity provided by the
power supply 16, a control module area D2 disposed on the
right side of the first power supply area D1 for monitoring the
industrial server system 1, and a second power supply area D3
disposed on the right side of the control module area D2 for
receiving electricity provided by the power supply 16. The
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control module area D2 1s a control transmitting interface to
the power supply 16 for status displaying, hardware/sotftware
resetting, and power switching.

Thus, through above descriptions, the configuration of the
obverse side of the backplane 12 has been 1ntroduced com-
pletely and clearly. Herein, 1t needs to further explain that the
backplane 12 further comprises at least one third circulation
opening area formed on unused area of the backplane 12 for
better cooling effect. Besides, the backplane 12 1s fixed 1n the
housing 11 by at least one fixer 121 disposed on the obverse
side of the backplane 12.

Referring to FIG. 3 again, and please simultaneously refer
to F1G. 4 and FIG. 5, which illustrate a stereo view of the first
front board and the second front board, respectively. As FIG.
4 shows, the first front board 14 connected to the obverse side
of the backplane 12 has a first transmitting connector 141, a
fourth transmitting connector 142, a fifth transmitting con-
nector 143, and a second power supply connector 144,
wherein the first transmitting connector 141, the fourth trans-
mitting connector 142, the fifth transmitting connector 143,
and the second power supply connector 144 are correspond-
ingly connected to the first transmitting area Al, the fourth
transmitting area B4, fifth transmitting area C1, and the sec-
ond power supply area C3. As FIG. 5 shows, the second front
board 15 connected to the obverse side of the backplane 12
has a second transmitting connector 151, a third transmitting
connector 152, a sixth transmitting connector 153, and a third
power supply connector 154, wherein the second transmitting
connector 151, the third transmitting connector 152, the sixth
transmitting connector 153, and the third power supply con-
nector 154 are correspondingly connected to the second
transmitting arca A2, the third transmitting area B1, sixth
transmitting area C2, and the third power supply area C4. The
first front board 14 and the second front board 135 both com-
prise an intelligent plattorm management controller (IPMC)
for monitoring and recording processes of the first front board
14 and the second front board 13, as well as reporting and
dealing with abnormal events; moreover, the IPMC 1s also
used for managing a power switch and at least one data
channel switch of the first front board 14 and the second front
board 15, wherein the first front board 14 further comprises a
reduced 1nstruction set computing (RISC) and the second
front board 15 further comprises a complex instruction set
computer (CISC).

Inheriting to above descriptions, the configuration of the
obverse side of the backplane 12 will be fully described by
following statements. Please refer to FI1G. 6, which illustrates
a schematic view of the reverse side of the backplane. As FIG.
6 shows, the first connected block A includes three first data
connected areas A3 disposed on the reverse side of the back-
plane 12 1 a column, wherein the first data connected areas
A3 1s located beside the second connected block B. The
second connected block B includes three second data con-
nected areas BS disposed on the reverse side of the backplane
12 in a column, and three first power supply areas B6 disposed
in a column on the left side of the second data connected areas
BS, wherein the first power supply areas B6 1s located beside
the third connected block C. The second connected block D
includes a data storage device slot area D4 located beside the
third connected block C and a input/output areca D5 located
beneath the data storage device slot area D4 for coupling at
least one electric module, wherein the data storage device slot
area D4 has two hard disc drive slot for coupling at least one
hard disc drive. Besides, the aforesaid electric module 1s
selected from the group consisting of: universal serial bus,
local area network, wireless local area network, integrated
drive electronics, audio device, advanced technology attach-
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ment, audio device and other input/output device. Referring
FIG. 3 again, the sixth transmitting area C2 1s a transmitting
interface for the second front board 15 to the control module
arca D2, the data storage device slot area D4, and the mput/
output area D3.

Please refer to FIG. 6 and simultaneously refer to FIG. 7,
there 1s shown a stereo view of the rear board. As shown in
F1G. 7, at least one rear board 13 connected to the reverse side
of the backplane 12 has a first data connector 131, a second
data connector 132, and a first power supply connector 133,
wherein the first data connector 131, the second data connec-
tor 132, and the first power supply connector 133 are corre-
spondingly connected to the first data connected areas A3, the
second data connected areas BS, and the first power supply
areas B6. The rear board 13 1s an advanced mezzanine card
comprising a communication channel, a module management
controller, a module controlling logic, a module memory, an
input/output interface, a module interface, a hot-swap elec-
tronics, and an extended application unit, wherein said mod-
ule memory 1s selected from the group consisting of: volatile
memory, non-volatile memory, flash memory, random access
memory, and read-only memory; and said module controlling,
logic 1s selected from the group consisting of: microproces-
sor, network processor, micro controller unit, field program-
mable gate array, and application specific integrated circuait.

Inheriting to above descriptions, 1n a prefer embodiment of
present invention, the imndustrial server system 1 1s disposing
three rear boards 13, a first front board 14, and a second front
board 15 on a backplane 12. Regarding the second front board
15 as a primary mput and regarding the first front board 14 as
a secondary input, wherein the second front board 15 trans-
mits data signals to the backplane 12 through the second
transmitting area A2 and the third transmitting area B1. The
second transmitting area A2 includes two PCle x8 and two
PCle x4. The third transmaitting area B1 includes two PCle x8.
On the other hand, the first front board 14 receives the data
signals transmitted from the second front board 15 through a
PCle x8 of the first transmitting area A1. Moreover, the first
front board 14 further transmits the data signals to the back-
plane 12 through two PCle x4 and three XAUI of the first
transmitting area Al, and fourth transmitting area B4 and the
fifth transmitting areca C1, wherein the fourth transmitting
arca B4 includes six XAUI, the fifth transmitting area C1
includes three X AUI.

Each rear board 13 receives the data signals transmitted
from the first front board 14 and the second front board 135
through a XAUI and a PCle x8 of each first data connected
area A3. Moreover, each rear board 13 also receives the data
signals transmitted from the first front board 14 through three
XAUI of each second data connected area B5.

Thus, through the foregoing descriptions, the industrial
server system has been completely introduced and disclosed;
in summary, the present invention has the following advan-
tages:

1. In the present invention, a backplane 12 1s dispose four
connected blocks (A, B, C, D), such that at least one rear
board and at least one front board are able to communicate to
cach other by a plurality of data connecting units disposed on
the backplane. Particularly, the third connected block C 1n the
present invention 1s located beside the fourth connected block
D, which makes the second power supply area C3 and the
third power supply area C4 close to the first power supply area
D1 and the second power supply area D3. Thus, the present
invention can achieve a great transmission eificiency by
aforesaid specific configuration of connected block on the
backplane.
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2. Inheriting to above point 1, the sixth transmitting area
C2, aprimary I/O1nterface, 1s disposed on the third connected
block C for disposing close to the input/output area D5 and
increasing transmission efficiency.

3. Moreover, the backplane 12 of the present mvention
comprises many circulation opening areas for better cooling
elfect. For example, the first circulation opening area B2 and
the second circulation opening area B3 are disposed beside
the third transmitting area B1 and the fourth transmitting area
B4, respectively, for corresponding to principle circuits and
clectronic components of the first front board 14 and the
second front board 15.

The above description 1s made on embodiments of the
present 1nvention. However, the embodiments are not
intended to limit scope of the present ivention, and all
equivalent implementations or alterations within the spirit of
the present invention still fall within the scope of the present
invention.

What 1s claimed 1s:

1. An industrial server system, comprising:

a housing;

a backplane disposed 1n the housing comprises:

a first connected block consists of:

a first transmitting area disposed on the obverse side
of the backplane;

a second transmitting area disposed on the obverse
side of the backplane; and

a plurality of first data connected areas disposed on
the reverse side of the backplane 1n a column;

a second connected block located beside the first con-
nected block consists of:

a third transmitting area disposed on the obverse side
of the backplane and located beside the first data
connected areas contrary to the second transmitting
area;

a first circulation opening area disposed on the back-
plane and located nearby the third transmitting
area, for circulating the air 1n front of and behind
the backplane;

a second circulation opening area disposed on the
backplane and located nearby the third transmitting
area, for circulating the air 1n front of and behind
the backplane;

a fourth transmitting area disposed on the obverse side
of the backplane and located nearby the first circu-
lation opening area and the second circulation
opening area;

a plurality of second data connected areas disposed on
the reverse side of the backplane in a column; and

a plurality of first power supply areas disposed on the
reverse side of the backplane and located nearby
the second data connected areas:

a third connected block, located beside the second con-
nected block contrary to the first connected block,
consists of:

a fifth transmitting area disposed on the obverse side
of the backplane;

a sixth transmitting area disposed on the obverse side
of the backplane and located nearby the fifth trans-
mitting area;

a second power supply area disposed on the obverse
side of the backplane and located beside the fifth
transmitting area; and

a third power supply area disposed on the obverse side
of the backplane and located beside the sixth trans-
mitting area; and
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a fourth connected block, located beside the third con-
nected block contrary to the second connected block;
at least one rear board connected to the reverse side of the
backplane has a first data connector, a second data con-
nector, and a first power supply connector, wherein the
first data connector, the second data connector, and the
first power supply connector are correspondingly con-
nected to the first data connected areas, the second data
connected areas, and the first power supply areas;

a first front board connected to the obverse side of the
backplane has a first transmitting connector, a fourth
transmitting connector, a fifth transmitting connector,
and a second power supply connector, wherein the first
transmitting connector, the fourth transmitting connec-
tor, the fifth transmitting connector, and the second
power supply connector are correspondingly connected
to the first transmitting area, the fourth transmitting area,
fifth transmitting area, and the second power supply
area;

a second front board connected to the obverse side of the
backplane has a second transmitting connector, a third
transmitting connector, a sixth transmitting connector,
and a third power supply connector, wherein the second
transmitting connector, the third transmitting connector,
the sixth transmitting connector, and the third power
supply connector are correspondingly connected to the
second transmitting area, the third transmitting area,
sixth transmitting area, and the third power supply area;
and

a power supply, disposed in the housing and connected to
the fourth connected block.

2. The industrial server system as recited in claim 1,

wherein the fourth connected block comprises:

a first power supply area, disposed on the obverse side of
the backplane for recerving electricity provided by the
power supply;

a control module area, disposed on the obverse side of the
backplane and beside the first power supply area for
monitoring the mndustrial server system;

a second power supply area, disposed on the obverse side
of the backplane and beside the control module area for
receiving electricity provided by the power supply;

a data storage device slot area, disposed on the reverse side
of the backplane for coupling at least one data storage
device; and

an 1nput/output area, disposed on the reverse side of the
backplane and located beneath the data storage device
slot area for coupling at least one electric module.

3. The industrial server system as recited in claim 2,
wherein the electric module 1s selected from the group con-
sisting of: universal serial bus, local area network, wireless
local area network, integrated drive electronics, audio device,
advanced technology attachment, audio device and other
input/output device.

4. The industrial server system as recited 1 claim 2,
wherein the control module area i1s a control transmitting,
interface to the power supply for status displaying, hardware/
software resetting, and power switching.

5. The industrial server system as recited in claim 1,
wherein the rear board 1s an advanced mezzanine card com-
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prising a commumnication channel, a module management
controller, a module controlling logic, a module memory, an
input/output interface, a module interface, a hot-swap elec-
tronics, and an extended application unit.

6. The industrial server system as recited in claim 3,
wherein the module memory 1s selected from the group con-
sisting of: volatile memory, non-volatile memory, flash
memory, random access memory, and read-only memory.

7. The industrial server system as recited mn claim 5,
wherein the module controlling logic 1s selected from the
group consisting of: microprocessor, network processor,
micro controller unit, field programmable gate array, and
application specific integrated circuit.

8. The industrial server system as recited in claim 1,
wherein the first transmitting area includes a PCle x8 (Periph-
eral Component Interconnect Express), two PCle x4, and
three X AUI.

9. The industrial server system as recited in claim 1,
wherein the second transmitting area includes two PCle x8
and two PCle x4.

10. The industrial server system as recited 1 claim 1,
wherein the first connected block comprises three first data
connected areas, and each first data connected area includes a
XAUI and a PCle x8.

11. The industrial server system as recited in claim 1,
wherein the third transmitting area includes two PCle x8.

12. The industrial server system as recited in claim 1,
wherein the fourth transmitting area includes six XAUI.

13. The industrial server system as recited in claim 1,
wherein the second connected block comprises three second
data connected areas, and each second data connected area
includes three X AUI.

14. The industrial server system as recited in claim 1,
wherein the fifth transmitting area includes three X AUIL

15. The industrial server system as recited 1 claim 2,
wherein the sixth transmitting area 1s a transmitting intertace
for the front board to the control module area, the data storage
device slot area, and the input/output area.

16. The industrial server system as recited 1in claim 1 com-
prises at least one third circulation opening area formed on
unused area of the backplane.

17. The industrial server system as recited in claim 1,
wherein the backplane 1s fixed 1n the housing by at least one
fixer disposed on the obverse side of the backplane.

18. The industrial server system as recited in claim 1,
wherein the first front board and the second front board both
comprise an intelligent platform management controller
(IPMC) for monitoring and recording process of the first front
board and the second front board, as well as reporting and
dealing with abnormal events; moreover, the IPMC 1s also
used for managing a power switch and at least one data
channel switch of the first front board and the second front
board.

19. The industnial server system as recited in claim 18,
wherein the first front board further comprises a reduced
istruction set computing (RISC).

20. The industnal server system as recited n claim 18,
wherein the second front board further comprises a complex
instruction set computer (CISC).
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