
TITLE OF THE INVENTION 

Testing Device and Method for Testing Backplanes and Connectors on Backplanes 

FIELD OF THE INVENTION 

[OOOl] The present invention relates to the field of evaluating pin connectors and 

backplanes. More specifically, the present invention provides a testing device and methods of 

testing pin connectors and backplanes, e.g., in a blade server. 

BACKGROUND OF THE INVENTION 

[0002] Computers and their peripheral devices are used for a wide variety of 

purposes including, data storage, communication, and document creation. Peripheral 

Component Interconnect (PCI) is a local bus that is commonly used to connect a computer 

with one or more peripheral devices. A PC1 bus provides a high-speed connection with 

peripherals and can connect multiple peripheral devices to the host computer. The PC1 bus 

typically plugs into a PC1 slot on the motherboard of the host computer. 

[0003] CompactPCI or "cPCI" was introduced in 1995 based on the PC1 standard 

and has since become one of the fastest-growing industrial bus architectures to date. Initially 

targeted at the telecommunications and industrial control markets, CompactPCI takes the 

popular PC1 interface and packages it into a smaller, more rugged unit. The most noticeable 

change made to the architecture was the adoption of a form factor in which all dimensions and 

mechanical components are standardized by the Institute of Electrical and Electronics 

Engineers (IEEE). Consequently, numerous vendors can supply mechanically interchangeable 

components. 

[0004] One important use of the CompactPCI is in a blade server, also called an 

ultradense server. Blade servers are comprehensive computing systems that include processor, 

memory, network connections, and associated electronics, all mounted on a single 

motherboard called a blade. There are many types of blades - server blades, storage blades, 

network blades and more. 

[0005] The server blade, along with storage, networking and other blades, are 

typically installed in a rack-mountable enclosure that houses multiple blades that share 
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10 October 2006  TITLE OF THE INVENTION Testing Device and Method for Testing Backplanes and
Connectors on Backplanes  FIELD OF THE INVENTION 100011 The present invention relates to the
field of evaluating pin connectors and  backplanes. More specifically, the present invention provides a
testing device and methods of  testing pin connectors and backplanes, e.g., in a blade server.
BACKGROUND OF THE INVENTION [0002] Computers and their peripheral devices are used for a
wide variety of  purposes including, data storage, communication, and document creation. Peripheral
Component Interconnect (PCI) is a local bus that is commonly used to connect a computer  with one
or more peripheral devices. A PCI bus provides a high-speed connection with  peripherals and can
connect multiple peripheral devices to the host computer. The PCI bus  typically plugs into a PCI slot
on the motherboard of the host computer. (00031 CompactPCl or "cPCI" was introduced in 1995
based on the PCI standard  and has since become one of the fastest-growing industrial bus
architectures to date. Initially  targeted at the telecommunications and industrial control markets,
CompactPCl takes the  popular PCI interface and packages it into a smaller, more rugged unit. The
most noticeable  change made to the architecture was the adoption of a form factor in which all
dimensions and  mechanical components are standardized by the Institute of Electrical and
Electronics  Engineers (IEEE). Consequently, numerous vendors can supply mechanically
interchangeable  components. [00041 One important use of the CompactPCl is in a blade server, also
called an  ultradense server. Blade servers are comprehensive computing systems that include
processor,  memory, network connections, and associated electronics, all mounted on a single
motherboard called a blade. There are many types of blades - server blades, storage blades,  network
blades and more. [0005) The server blade, along with storage, networking and other blades, are  



common resources such as cabling, power supplies, and cooling fans. The blades are 

connected into a common circuit board, called a backplane, that provides connections to and 

between blades for both data and power. With its modular, hot-pluggable architecture, the 

easily accessible blade server offers increased computing density while ensuring both 

maximum scalability and ease of management. 

[0006] Typically, the backplane provides rows of pins, preferably configured 

according to the cPCI standard, for connection to the various blades that might be installed in 

the blade server. The blades each have a corresponding connector that includes receptacles or 

holes in which the pins of the connector on the backplane are received when the blade is 

installed. Because of the complex and tightly packed circuitry that may exist on a blade, a 

large number of connections are required between the blade and the backplane. Consequently, 

there are a relatively large number of delicate pins provided in each connection row on the 

backplane that might receive a blade. 

[0007] The pins are packed close together, preferably according to the cPCI 

standard, to provide the necessary number of connections to each blade within an appropriate 

amount of real estate on the backplane. In part because the pins are so closely packed 

together, the pins are relatively thin and, therefore, somewhat delicate. A pin can easily be 

bent or broken. 

[0008] Damage to the pins can occur when a blade is improperly installed. 

Damage to the pins can also occur during the manufacturing, storage or shipping of the 

backplane. 

[0009] If a pin is broken or bent and fails to make a connection with an installed 

blade, the blade will likely not function properly. It may be very difficult to identlfL the 

problem as a bent or missing pin among so many pins on the backplane. Consequently, it 

would be very useful to be able to vedy whether any pins have been bent or broken, or have 

shorted, prior to placing the backplane in service or installing a blade. It would also be very 

useful to be able to venfjr the proper operation of the backplane prior to assembly of the blade 

server. 
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typically installed in a rack-mountable enclosure that houses multiple blades that share 1 10 October
2006  common resources such as cabling, power supplies, and cooling fans. The blades are
connected into a common circuit board, called a backplane, that provides connections to and  between
blades for both data and power. With its modular, hot-pluggable architecture, the  easily accessible
blade server offers increased computing density while ensuring both  maximum scalability and ease of
management. [0006] Typically, the backplane provides rows of pins, preferably configured  according
to the cPCI standard, for connection to the various blades that might be installed in  the blade server.
The blades each have a corresponding connector that includes receptacles or  holes in which the pins
of the connector on the backplane are received when the blade is  installed. Because of the complex
and tightly packed circuitry that may exist on a blade, a  large number of connections are required
between the blade and the backplane. Consequently,  there are a relatively large number of delicate
pins provided in each connection row on the  backplane that might receive a blade. [00071 The pins
are packed close together, preferably according to the cPCI  standard, to provide the necessary
number of connections to each blade within an appropriate  amount of real estate on the backplane. In
part because the pins are so closely packed  together, the pins are relatively thin and, therefore,
somewhat delicate. A pin can easily be  bent or broken. [00081 Damage to the pins can occur when a
blade is improperly installed.  Damage to the pins can also occur during the manufacturing, storage or
shipping of the  backplane. 100091 If a pin is broken or bent and fails to make a connection with an
installed  blade, the blade will likely not function properly. It may be very difficult to identify the
problem as a bent or missing pin among so many pins on the backplane. Consequently, it  would be
very useful to be able to verify whether any pins have been bent or broken, or have  



SUMh4ARY OF THE INVENTION 

[0010] In one of many possible embodiments, the present invention provides 

a testing device for testing a backplane. The testing device preferably includes an impulse 

board with a connector for connection to the backplane, where the impulse board sends test 

signals to the backplane; a receiver board with a connector for connection to the backplane, 

where the receiver board receives the test signals; and a communication channel between the 

receiver board and the impulse board through which the receiver board signals to the impulse 

board results of the test signals. 

[0011] Additional advantages and novel features of the invention will be set forth 

in the description which follows or may be learned by those skilled in the art through reading 

these materials or practicing the invention. The advantages of the invention may be achieved 

through the means recited in the attached claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] The accompanying drawings illustrate preferred embodiments of the 

present invention and are a part of the specification. Together with the following description, 

the drawings demonstrate and explain the principles of the present invention. The illustrated 

embodiments are examples of the present invention and do not limit the scope of the invention. 

[0013] Fig. 1 is an illustration of a blade server that may be tested using methods 

and devices according to embodiments of the present invention. 

[0014] Fig. 2 is a block diagram of an embodiment of a backplane testing device 

according to an embodiment of the present invention. 

[0015] Fig. 3 is a block diagram of an embodiment of a backplane testing device 

according to another embodiment of the present invention. 

[0016] Fig. 4 is a block diagram of the internal components of a backplane testing 

device according to an embodiment of the present invention. 

[0017] Fig. 5 is a more detailed block diagram of the internal components of an 

impulse board or driver card of a backplane testing device according to an embodiment of the 

present invention. 
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shorted, prior to placing the backplane in service or installing a blade. It would also be very  useful to
be able to verify the proper operation of the backplane prior to assembly of the blade  server. 2 10
October 2006  SUMMARY OF THE INVENTION [00101 In one of many possible embodiments, the
present invention provides a testing device for testing a backplane. The testing device preferably
includes an impulse  board with a connector for connection to the backplane, where the impulse board
sends test  signals to the backplane; a receiver board with a connector for connection to the
backplane,  where the receiver board receives the test signals; and a communication channel between
the  receiver board and the impulse board through which the receiver board signals to the impulse
board results of the test signals. [00111 Additional advantages and novel features of the invention will
be set forth  in the description which follows or may be learned by those skilled in the art through
reading  these materials or practicing the invention. The advantages of the invention may be achieved
through the means recited in the attached claims. BRIEF DESCRIPTION OF THE DRAWINGS [00121
The accompanying drawings illustrate preferred embodiments of the  present invention and are a part
of the specification. Together with the following description,  the drawings demonstrate and explain the
principles of the present invention. The illustrated  embodiments are examples of the present invention
and do not limit the scope of the invention. [00131 Fig. I is an illustration of a blade server that may be
tested using methods  and devices according to embodiments of the present invention. [00141 Fig. 2
is a block diagram of an embodiment of a backplane testing device  according to an embodiment of
the present invention. [00151 Fig. 3 is a block diagram of an embodiment of a backplane testing
device  according to another embodiment of the present invention. 



[0018] Fig. 6 is a more detailed block diagram of the internal components of a 

receiver board or loopback/terrnination card of a backplane testing device according to an 

embodiment of the present invention. 

[0019] Throughout the drawings, identical reference numbers designate similar, 

but not necessarily identical, elements. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0020] Fig. 1 is an illustration of a blade server that may be tested using methods 

and devices according to embodiments of the present invention. As shown in Fig. 1, and as 

mentioned above, a typical blade server (100) includes a backplane (101) mounted in a rack 

(102). The backplane (101) preferably has pin connectors on both sides for receiving the 

blades of the blade server (100). 

[0021] The blades connected to the backplane (101) may all be of the same size. 

Alternatively, as shown in Fig. 1, the blades (103a) connected to one side of the backplane 

(101) may be larger than the blades (103b) connected to the other side of the backplane (101). 

When the blade server (100) is assembled, the blades (103) are connected to the backplane 

(101) and supported within the server rack (102). 

[0022] A number of blades (103) can be connected to each side of the backplane 

(101). For example, the backplane (101) may have nineteen slots for blades (103) on each 

side ofthe backplane (101). 

[0023] Fig. 2 is a block diagram of an embodiment of a backplane testing device 

according to an embodiment of the present invention. As shown in Fig. 2, and as explained 

above, the backplane (101) has a set of slots or connectors (121) on a ''fkont" side of the 

backplane (101), and a second set of slots or connectors (122) on a "rear" side of the 

backplane (101). Each slot (121, 122) provides rows of pins for connection with a blade. 

Preferably, the pins of the slots (121, 122) are arranged according to the cPCI standard. 

[0024] Each slot (12 1, 122) has pins dedicated to different functions. For 

example, each slot (121, 122) has data pins through which data is transmitted, power pins 

through whlch the connected blade receives power, and ground pins for grounding the 
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[00161 Fig. 4 is a block diagram of the internal components of a backplane testing  device according
to an embodiment of the present invention. 100171 Fig. 5 is a more detailed block diagram of the
internal components of an  impulse board or driver card of a backplane testing device according to an
embodiment of the  present invention. 3 10 October 2006  [00181 Fig. 6 is a more detailed block
diagram of the internal components of a receiver board or loopback/termination card of a backplane
testing device according to an  embodiment of the present invention. [0019] Throughout the drawings,
identical reference numbers designate similar,  but not necessarily identical, elements. DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENTS 100201 Fig. I is an illustration of a blade
server that may be tested using methods  and devices according to embodiments of the present
invention. As shown in Fig. 1, and as  mentioned above, a typical blade server (100) includes a
backplane (101) mounted in a rack  (102). The backplane (101) preferably has pin connectors on both
sides for receiving the  blades of the blade server (100). 100211 The blades connected to the
backplane (101) may all be of the same size.  Alternatively, as shown in Fig. 1, the blades (103a)
connected to one side of the backplane  (101) may be larger than the blades (103b) connected to the
other side of the backplane (101).  When the blade server (100) is assembled, the blades (103) are
connected to the backplane  (101) and supported within the server rack (102). [0022] A number of
blades (103) can be connected to each side of the backplane  (101). For example, the backplane
(101) may have nineteen slots for blades (103) on each  side of the backplane (101). [0023] Fig. 2 is a
block diagram of an embodiment of a backplane testing device  according to an embodiment of the
present invention. As shown in Fig. 2, and as explained  



connected blade. Additionally, the data pins are M h e r  categorized by the types of data 

carried or the function performed. 

[0025] According to an embodiment of the present invention, a testing device 

(120) for the backplane (101) includes a driver card (123) (also known as an impulse board), a 

loopback or termination card (124) (also known as a receiver board) and a communication 

channel (125) between the two cards (123, 124). The communication channel (125) can be 

wired (e.g., electrical cable, optical cable, etc.) or wireless (e.g., radio frequency, idkared, 

etc.). The communication channel (125) is external to the backplane (120) and allows the 

driver card (123) and loopback card (124) to communicate data and create a feedback loop. 

[0026] Each card (123, 124), as will be illustrated later, includes a connector, 

preferably a cPCI connector, like the connector on a blade used to connect the blade to the 

backplane (101) of a blade server. As shown in Fig. 2, the driver card (123) is connected to a 

slot (e.g., 121) of the backplane (101), while the loopback card (124) is connected to another 

slot (e.g., 122) of the backplane (101). 

[0027] With the testing device (120) connected between two slots (121, 122) of 

the backplane (101), the testing device (120) can send test signal between the two cards (123, 

124) to v e e  the presence and operability of all the pins in the connectors of the backplane 

(101) to which the cards (123, 124) are connected. The test signals passing between the cards 

(123, 124) can also be used to v e e  the proper operation of the backplane (10 1) and the 

connections provided by the backplane (101) between blade slots (121, 122), to power and 

ground lines, etc. 

[0028] The driver card (123) generates the appropriate test signals that are applied 

to the backplane (101) through the slot (121) to which the driver card (123) is connected. 

The test signals are received (or not received) by the loopback card (124). The loopback card 

(124) then signals to the driver card (123) via the communication channel (125) as to the 

receipt or non-receipt of the test signals. Consequently, as will be explained further below, the 

driver card (123) can then indicated to a technician whether the pins of the connectors are 

present and operable, and whether the backplane (101) is functioning properly. 

[0029] Fig. 3 is a block diagram of an embodiment of a backplane testing device 

according to another embodiment of the present invention. As shown in Fig. 3, it is not 
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above, the backplane (101) has a set of slots or connectors (121) on a "front" side of the  backplane
(101), and a second set of slots or connectors (122) on a "Year" side of the  backplane (101). Each
slot (121, 122) provides rows of pins for connection with a blade.  Preferably, the pins of the slots
(121, 122) are arranged according to the cPCI standard. [00241 Each slot (121, 122) has pins
dedicated to different functions. For  example, each slot (121, 122) has data pins through which data
is transmitted, power pins  through which the connected blade receives power, and ground pins for
grounding the 4 10 October 2006  connected blade. Additionally, the data pins are further categorized
by the types of data carried or the function performed. [0025] According to an embodiment of the
present invention, a testing device  (120) for the backplane (101) includes a driver card (123) (also
known as an impulse board), a  loopback or termination card (124) (also known as a receiver board)
and a communication  channel (125) between the two cards (123, 124). The communication channel
(125) can be  wired (e.g., electrical cable, optical cable, etc.) or wireless (e.g., radio frequency,
infrared,  etc.). The communication channel (125) is external to the backplane (120) and allows the
driver card (123) and loopback card (124) to communicate data and create a feedback loop. [00261
Each card (123, 124), as will be illustrated later, includes a connector,  preferably a cPCI connector,
like the connector on a blade used to connect the blade to the  backplane (101) of a blade server. As
shown in Fig. 2, the driver card (123) is connected to a  slot (e.g., 121) of the backplane (101), while
the loopback card (124) is connected to another  slot (e.g., 122) of the backplane (101). [0027] With
the testing device (120) connected between two slots (121, 122) of  the backplane (101), the testing
device (120) can send test signal between the two cards (123,  124) to verify the presence and
operability of all the pins in the connectors of the backplane  (101) to which the cards (123, 124) are
connected. The test signals passing between the cards  (123, 124) can also be used to verify the
proper operation of the backplane (101) and the  



necessary to have a communication channel between the driver card (123) and the loopback 

card (124) as shown in Fig. 2. Rather, the connections (130) within the backplane (101) 

between slots (121, 122) can be used by the loopback card (124) to report data to the driver 

card (123). 

[0030] Fig. 4 is a block diagram of the internal components of a backplane testing 

device according to an embodiment of the present invention. As shown in Fig. 4, the circuitry 

in the cards (123, 124) can be logically divided into at least three separate functions. 

[0031] First, the driver card (123) preferably includes circuitry that can be 

characterized as a drive circuit (130) for generating test signals to evaluate the cPCI function 

pins of the connector on the backplane to which the driver card (123) is connected. This drive 

circuit (130) sends test signals through the backplane via the cPCI function pins that can be 

received at the corresponding loopback card (124), which is also connected to the backplane. 

Based on the receipt or non-receipt of the test signals, loopback connections (133) in the 

loopback card (124) terminate the cPCI functions and report the results of the test to the 

corresponding drive circuit (130) of the driver card (123) via the communication channel (125, 

130). 

[0032] Second, the driver card (123) preferably includes circuitry that can be 

characterized as a drive circuit (13 1) for generating test signals to evaluate the Local Area 

Network (LAN) and slot-to-slot function pins of the connector on the backplane to which the 

driver card (123) is connected. This drive circuit (131) also sends test signals through the 

backplane via the LAN and slot-to-slot pins that can be received at the corresponding 

loopback card (124), which is also connected to the backplane. Based on the receipt or non- 

receipt of the test signals, loopback and gathering connections (134) in the loopback card 

(124) terminate the cPCI fbnctions and report the results of the test to the corresponding drive 

circuit (13 1) of the driver card (123) via the communication channel (125, 130). 

[0033] Third, the driver card (123) preferably includes circuitry that can be 

characterized as a drive circuit (132) for generating test signals to evaluate the hotswap and 

other function pins of the connector on the backplane to which the driver card (123) is 

connected. Hotswap pins allow the connectors of the backplane to receive a new blade or 

release a connected blade without first shutting down the blade server. This drive circuit (132) 
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connections provided by the backplane (101) between blade slots (121, 122), to power and  ground
lines, etc. 10028] The driver card (123) generates the appropriate test signals that are applied  to the
backplane (101) through the slot (121) to which the driver card (123) is connected. The test signals
are received (or not received) by the loopback card (124). The loopback card  (124) then signals to the
driver card (123) via the communication channel (125) as to the  receipt or non-receipt of the test
signals. Consequently, as will be explained further below, the  driver card (123) can then indicated to a
technician whether the pins of the connectors are  present and operable, and whether the backplane
(101) is functioning properly. [00291 Fig. 3 is a block diagram of an embodiment of a backplane
testing device  according to another embodiment of the present invention. As shown in Fig. 3, it is not
5 10 October 2006  necessary to have a communication channel between the driver card (123) and
the loopback  card (124) as shown in Fig. 2. Rather, the connections (130) within the backplane (101)
between slots (121, 122) can be used by the loopback card (124) to report data to the driver  card
(123). 100301 Fig. 4 is a block diagram of the internal components of a backplane testing  device
according to an embodiment of the present invention. As shown in Fig. 4, the circuitry  in the cards
(123, 124) can be logically divided into at least three separate functions. [00311 First, the driver card
(123) preferably includes circuitry that can be  characterized as a drive circuit (130) for generating test
signals to evaluate the cPCI function  pins of the connector on the backplane to which the driver card
(123) is connected. This drive  circuit (130) sends test signals through the backplane via the cPCI
function pins that can be  received at the corresponding loopback card (124), which is also connected
to the backplane.  Based on the receipt or non-receipt of the test signals, loopback connections (133)
in the  loopback card (124) terminate the cPCI functions and report the results of the test to the
corresponding drive circuit (130) of the driver card (123) via the communication channel (125,  



sends test signals through the backplane via the hotswap and other function pins which can be 

received at the corresponding loopback card (124), which is also connected to the backplane. 

Based on the receipt or non-receipt of the test signals, loopback and gathering connections 

(135) in the loopback card (124) terminate the hotswap and other fictions being tested and 

report the results of the test to the corresponding drive circuit (132) of the driver card (123) 

via the communication channel (125, 130). 

[0034] The driver card (123) preferably includes one or more indicators (136) that 

can be used to signal to a technician that the tests of the connector and/or backplane have been 

successfbl or have failed. In the embodiment of Fig. 4, the driver card (123) includes three 

indicators (136), which are preferably light emitting diodes (LEDs). For example, the LEDs 

(136) may be normally unlit and remain unlit so long as the tests of the connector and/or 

backplane are successful. If any test fails, a corresponding LED (136) may then be lit to 

indicate to the operator of the testing device that a failure has occurred. 

[0035] In the embodiment of Fig. 4, a separate LED (136) is connected to each of 

the three drive circuits (1 30- 132) described above. Thus, if a cPCI h c t i o n  test fails, a 

particular LED (136a) will be lit by the corresponding drive circuit (130). If a LAN or slot-to- 

slot f ict ion fails, a different LED (136b) will be lit by the corresponding h e  circuit (13 1). 

If a hotswap or other hc t ion  fails, a third LED (1 36c) will be lit by the corresponding drive 

circuit (132). In this way, the operator of the test device will have a better idea of the problem 

found so that fbrther diagnosis and corrective action can be appropriately taken. 

[0036] It will be appreciated by those skilled in the art that the indicators (136) 

may be any device or devices that can indicate to the device operator that test has succeeded 

or failed. For example, the indicators (136) may be combined as a liquid crystal display 

(LCD). The indicators (1 36) may include a speaker or speakers that give auditory success or 

failure indications. 

[0037] Additionally, the set of indicators may be configured in various ways to 

serve different purposes. For example, if the testing device is designed especially to test for 

the presence and operability of the pins in a cPCI pin connection, the pins of that connection 

are grouped into five groups. Consequently, the bank of indicators (136) may include five 

separate indicators, for example, LEDs, that correspond to the five groups of pins. If an open 
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130). [00321 Second, the driver card (123) preferably includes circuitry that can be  characterized as a
drive circuit (131) for generating test signals to evaluate the Local Area  Network (LAN) and slot-to-slot
function pins of the connector on the backplane to which the  driver card (123) is connected. This drive
circuit (131) also sends test signals through the  backplane via the LAN and slot-to-slot pins that can
be received at the corresponding  loopback card (124), which is also connected to the backplane.
Based on the receipt or non- receipt of the test signals, loopback and gathering connections (134) in
the loopback card  (124) terminate the cPCI functions and report the results of the test to the
corresponding drive  circuit (131) of the driver card (123) via the communication channel (125, 130).
[00331 Third, the driver card (123) preferably includes circuitry that can be  characterized as a drive
circuit (132) for generating test signals to evaluate the hotswap and  other function pins of the
connector on the backplane to which the driver card (123) is  connected. Hotswap pins allow the
connectors of the backplane to receive a new blade or  release a connected blade without first
shutting down the blade server. This drive circuit (132) 6 10 October 2006  sends test signals through
the backplane via the hotswap and other function pins which can be  received at the corresponding
loopback card (124), which is also connected to the backplane.  Based on the receipt or non-receipt of
the test signals, loopback and gathering connections  (135) in the loopback card (124) terminate the
hotswap and other functions being tested and  report the results of the test to the corresponding drive
circuit (132) of the driver card (123) via the communication channel (125, 130). [0034] The driver card
(123) preferably includes one or more indicators (136) that  can be used to signal to a technician that
the tests of the connector and/or backplane have been  successful or have failed. In the embodiment
of Fig. 4, the driver card (123) includes three  indicators (136), which are preferably light emitting
diodes (LEDs). For example, the LEDs  (136) may be normally unlit and remain unlit so long as the
tests of the connector and/or  



is detected in any of the groups, indicating a missing or bent pin, the corresponding indicator 

(136) is activated, e.g., the corresponding LED is lit. In this way, the operator of the testing 

device is able to know in which group of pins of the connector to search for the missing or 

inoperative pin. 

100381 Fig. 5 is a more detailed block diagram of the internal components of an 

impulse board or driver card of a backplane testing device according to an embodiment of the 

present invention. As shown in Fig. 5, the impulse board or driver card (123) includes 

connector (1 5 1) for connection to a slot of the backplane being tested. The connector (1 5 1) is 

preferably a cPCI connector. 

[0039] The impulse board (123) also includes a microprocessor or micro-controller 

(156) for controlling the operation of the impulse board (123) as test signals are generated. A 

memory unit (149), preferably an electrically erasable and programmable read only memory 

(EEPROM) unit, may also be provided. The memory unit (149) can contain a variety of test 

algorithms that can be executed by the microprocessor (1 56) for different backplanes and 

configurations. In this way, the testing device of the present invention can be used in a variety 

of environments or can be programmed according to the specific needs of a particular 

operator. 

[0040] A battery (148) is preferably included to provide power for the testing 

device. In this way, the testing device can be moved about and used more flexibly without 

concern for maintaining an external power source. This battery (148) may be rechargeable 

[0041] To generate the desired test signals, the microprocessor (156) signals a 

group of series-to-parallel decoders (154). These decoders (154) take the serial signal fkom 

the microprocessor and decode it into a parallel signal that can be sent in parallel over the 

various pins or traces to be tested. As shown in Fig. 5, there may be three such decoders 

(154) which correspond to the three drive circuits performing logically different functions as 

described above in connection with Fig. 4. 

[0042] As each serial signal is converted to a parallel signal, the decoder (1 54) 

feeds the parallel signal to an output buffer (152). The output buffer (152) buffers the signal 

until the process of converting fiom a series signal to a parallel signal is complete. The buffers 

(152) then provide the outgoing parallel test signals through the connector (151) and into the 
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backplane are successful. If any test fails, a corresponding LED (136) may then be lit to  indicate to the
operator of the testing device that a failure has occurred. [0035] In the embodiment of Fig. 4, a
separate LED (136) is connected to each of  the three drive circuits (130-132) described above. Thus,
if a cPCI function test fails, a  particular LED (136a) will be lit by the corresponding drive circuit (130). If
a LAN or slot-to- slot function fails, a different LED (136b) will be lit by the corresponding drive circuit
(131).  If a hotswap or other function fails, a third LED (136c) will be lit by the corresponding drive
circuit (132). In this way, the operator of the test device will have a better idea of the problem  found so
that further diagnosis and corrective action can be appropriately taken. [0036] It will be appreciated by
those skilled in the art that the indicators (136)  may be any device or devices that can indicate to the
device operator that test has succeeded  or failed. For example, the indicators (136) maybe combined
as a liquid crystal display  (LCD). The indicators (136) may include a speaker or speakers that give
auditory success or  failure indications. [0037] Additionally, the set of indicators may be configured in
various ways to  serve different purposes. For example, if the testing device is designed especially to
test for  the presence and operability of the pins in a cPCI pin connection, the pins of that connection
are grouped into five groups. Consequently, the bank of indicators (136) may include five  separate
indicators, for example, LEDs, that correspond to the five groups of pins. If an open 7 10 October 2006
is detected in any of the groups, indicating a missing or bent pin, the corresponding indicator  (136) is
activated, e.g., the corresponding LED is lit. In this way, the operator of the testing  device is able to
know in which group of pins of the connector to search for the missing or  inoperative pin. 100381 Fig.
S is a more detailed block diagram of the internal components of an  impulse board or driver card of a
backplane testing device according to an embodiment of the  present invention. As shown in Fig. 5, the
impulse board or driver card (123) includes  



backplane being tested. A clock (1 55) provides a common clock signal to the decoders (1 54) 

to synchronize operations. 

[0043] As described above, the results of the test, as detected by the receiver 

board (124), are signaled back to the impulse board (123) in a feedback loop. Thus, an input 

buffer (153) is connected to the connector (151) for receiving signals to the impulse board 

(123) that are sent through the backplane being tested. These signals are monitored by a set 

of AND gates (1 57-1 59) which, in turn, signal the microprocessor (156) of the test results. 

[0044] If any of the inputs to one of the AND gates is low, this indicates a m r e  

of some component being tested. The AND gates (1 57-1 59) then send signals to the 

microprocessor based on whether all inputs to a particular gate are high. The AND gates 

preferably include a +5 Volt AND gate (157), a -12 Volt AND gate (158) and a ground 

(GND) AND gate (159). The microprocessor (156) is programmed to correctly interpret 

these results and operate a bank of indicators (not shown) accordingly to indicate the results 

of the test to the testing device operator. 

[0045] Among the test signals, and during operation of the backplane, there are a 

large number of +5 V, -12 V, and GND signals going to and from connected components. If 

the pin or trace for carrying any one of these signals is non-functional, it may cause a problem 

Thus, the impulse board (123) will send a signal on each of these "rails," one at a time. The 

signal is looped back by the receiver board (124) to the AND gates (157-159) on the impulse 

board (123). The gates (1 57-1 59) must receive a looped back signal on ALL of the AND 

Gate inputs to indicate that the voltage rails/grounds are hctioning. 

[0046] A reason for employing AND gates is to reduce the number of signals input 

to the microprocessor (156). The microprocessor (156) is not signaled as to which pin or 

trace may be faulty, but is merely signaled that all pins and traces are testing as operational, 

i.e., all the inputs to the AND gates (157-159) are high, or not all pins and traces are testing 

operational, i.e., not all the AND gate inputs are high. 

(00471 An embodiment of the present invention could be created in which the 

testing device determines and reports exactly which pin or trace is faulty. However, the 

reason for simplifjmg is that there are probably 30+ inputs for each voltagelground. Inputs on 
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connector (151) for connection to a slot of the backplane being tested. The connector (151) is
preferably a cPCI connector. [00391 The impulse board (123) also includes a microprocessor or
micro-controller  (156) for controlling the operation of the impulse board (123) as test signals are
generated. A  memory unit (149), preferably an electrically erasable and programmable read only
memory  (EEPROM) unit, may also be provided. The memory unit (149) can contain a variety of test
algorithms that can be executed by the microprocessor (156) for different backplanes and
configurations. In this way, the testing device of the present invention can be used in a variety  of
environments or can be programmed according to the specific needs of a particular  operator. [00401 A
battery (148) is preferably included to provide power for the testing  device. In this way, the testing
device can be moved about and used more flexibly without  concern for maintaining an external power
source. This battery (148) may be rechargeable [0041] To generate the desired test signals, the
microprocessor (156) signals a  group of series-to-parallel decoders (154). These decoders (154) take
the serial signal from  the microprocessor and decode it into a parallel signal that can be sent in parallel
over the  various pins or traces to be tested. As shown in Fig. 5, there may be three such decoders
(154) which correspond to the three drive circuits performing logically different functions as  described
above in connection with Fig. 4. [0042] As each serial signal is converted to a parallel signal, the
decoder (154)  feeds the parallel signal to an output buffer (152). The output buffer (152) buffers the
signal  until the process of converting from a series signal to a parallel signal is complete. The buffers
(152) then provide the outgoing parallel test signals through the connector (151) and into the B 10
October 2006  backplane being tested. A clock (155) provides a common clock signal to the decoders
(154) to synchronize operations. [00431 As described above, the results of the test, as detected by the
receiver  



microcontrollers are expensive. Thus, it is more economical to provide three inputs to the 

microprocessor (156) from the AND gates (157-159) rather than 90 individual inputs. 

[0048] Additionally, as described above, there may be an external communications 

channel between the impulse board (123) and the receiver board (124), i.e., a communications 

channel that does not run through the backplane. Consequently, the impulse board (123) may 

include a communication module (1 50) for communicating directly with the receiver board to 

receive signals indicative of the test results. This communication module (150) may be wired 

or wireless, as described above. 

[0049] In one embodiment, there may be radio fiequency (RF) communication 

between the impulse board (123) and the receiver board (124). This RF communication can 

be carried over the ground (GND) pins in the backplane chassis so that no external wire is 

required. For this purpose, the communication module (150) would be an RF transceiver and 

would be connected through the connector (15 1) to the ground pins of the backplane, as 

illustrated in Fig. 5. However, in other embodiments, the communication module (1 50) would 

not require a connection to the connector (1 5 I), but would communication directly, wirelessly 

or by wire, with a corresponding communication module on the receiver board, described 

below. 

[0050] Fig. 6 is a more detailed block diagram of the internal components of a 

receiver board or loopbacklterrnination card of a backplane testing device according to an 

embodiment of the present invention. As shown in Fig. 6, the loopback card or receiver board 

(124) is very similar in structure to the impulse board (123) described above. The receiver 

board (124) also preferably includes a battery (148) to provide power. This prevents the need 

to supply power to the receiver board (124) fiom an external source or fiom the battery on the 

impulse board. 

[0051] The receiver board (124) also includes a connector (15 I), preferably a cPCI 

connector, for connection to a backplane. Parallel signals fiom the pins of the backplane 

connector are received through the connector (151) by output buffers (152). These buffers 

(1 52) feed the incoming signals to one or more parallel-to-series decoders that convert the 

incoming signals to serial signals that are, in turn, input to the microprocessor (156). A clock 

(155) synchronizes the operation of the decoders (154). This processor (156) may also have a 
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board (124), are signaled back to the impulse board (123) in a feedback loop. Thus, an input  buffer
(153) is connected to the connector (151) for receiving signals to the impulse board  (123) that are
sent through the backplane being tested. These signals are monitored by a set  of AND gates
(157-159) which, in turn, signal the microprocessor (156) of the test results. [00441 If any of the inputs
to one of the AND gates is low, this indicates a failure  of some component being tested. The AND
gates (157-159) then send signals to the  microprocessor based on whether all inputs to a particular
gate are high. The AND gates  preferably include a +5 Volt AND gate (157), a -12 Volt AND gate (158)
and a ground  (GND) AND gate (159). The microprocessor (156) is programmed to correctly interpret
these results and operate a bank of indicators (not shown) accordingly to indicate the results  of the
test to the testing device operator. 100451 Among the test signals, and during operation of the
backplane, there are a  large number of +5 V, -12 V, and GND signals going to and from connected
components. If  the pin or trace for carrying any one of these signals is non-functional, it may cause a
problem.  Thus, the impulse board (123) will send a signal on each of these "rails," one at a time. The
signal is looped back by the receiver board (124) to the AND gates (157-159) on the impulse  board
(123). The gates (157-159) must receive a looped back signal on ALL of the AND  Gate inputs to
indicate that the voltage rails/grounds are functioning. 100461 A reason for employing AND gates is to
reduce the number of signals input  to the microprocessor (156). The microprocessor (156) is not
signaled as to which pin or  trace may be faulty, but is merely signaled that all pins and traces are
testing as operational,  i.e., all the inputs to the AND gates (157-159) are high, or not all pins and
traces are testing  operational, i.e., not all the AND gate inputs are high. [00471 An embodiment of the
present invention could be created in which the  testing device determines and reports exactly which
pin or trace is faulty. However, the  reason for simplifying is that there are probably 30+ inputs for each
voltage/ground. Inputs on 9 10 October 2006  



memory device (not shown) like the memory device (149; Fig. 5) on the impulse board (123) 

to provide appropriate programming and test patterns for the processor (156). 

100521 Based on the incoming test signals, the microprocessor (156) loops signals 

back to the impulse board that indicate the success or failure of the test. As described above, 

a communication module (1 50), wired or wireless, may be included to supply direct 

communication between the receiver board (124) and the impulse board (123). A connection 

between the communication module (150) and the connector (151) may be provided to, as 

described above, allow for RF communication over the ground pins of the backplane. 

[0053] The microprocessor (156) may feed incoming test signals to test circuitry 

(161-162). Preferably, there is a +5 Volt test circuit (15 I), a -12 Volt test circuit (162) and a 

ground (GND) test circuit (163). These test circuits correspond to the AND gates (157-159; 

Fig. 5) on the impulse board (123) and provide the loopback of the test signals to the impulse 

board as described above. 

[0054] The test circuits (1 6 1 - 163) output parallel signals to an output buffer (1 60). 

The output buffer (160) sends the signals through the connector (1 5 1) and the backplane being 

tested to the receiver board (123). As described above, the receiver board (123) receives 

these signals through an input buffer (153) and, through the use of AND gates, evaluates the 

receipt or non-receipt of the test signals to determine the success or failure of the components 

being tested. 

(00551 The preceding description has been presented only to illustrate and describe 

the invention. It is not intended to be exhaustive or to limit the invention to any precise form 

disclosed. Many modifications and variations are possible in light of the above teaching. For 

example, the receiver board, instead of the impulse board could include the indicators and 

could signal the results of the test without looping signals back to the impulse board. The 

impulse board would signal the receiver board that a test has been initiated and the nature of 

the test. With appropriate programming, the receiver board can then read the results of the 

test and indicate success or failure without feeding signals back to the impulse board. 

[0056] The preferred embodiments were chosen and described in order to best 

illustrate the principles of the invention and its practical applications. The preceding 

description is intended to enable others skilled in the art to best utdue the invention in various 
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microcontrollers are expensive. Thus, it is more economical to provide three inputs to the
microprocessor (156) from the AND gates (157-159) rather than 90 individual inputs. 100481
Additionally, as described above, there may be an external communications  channel between the
impulse board (123) and the receiver board (124), i.e., a communications  channel that does not run
through the backplane. Consequently, the impulse board (123) may  include a communication module
(150) for communicating directly with the receiver board to  receive signals indicative of the test results.
This communication module (150) may be wired  or wireless, as described above. [00491 In one
embodiment, there may be radio frequency (RF) communication  between the impulse board (123) and
the receiver board (124). This RF communication can  be carried over the ground (GND) pins in the
backplane chassis so that no external wire is  required. For this purpose, the communication module
(150) would be an RF transceiver and  would be connected through the connector (151) to the ground
pins of the backplane, as  illustrated in Fig. 5. However, in other embodiments, the communication
module (150) would  not require a connection to the connector (151), but would communication directly,
wirelessly  or by wire, with a corresponding communication module on the receiver board, described
below. 100501 Fig. 6 is a more detailed block diagram of the internal components of a  receiver board
or loopback/termination card of a backplane testing device according to an  embodiment of the present
invention. As shown in Fig. 6, the loopback card or receiver board  (124) is very similar in structure to
the impulse board (123) described above. The receiver  board (124) also preferably includes a battery
(148) to provide power. This prevents the need  to supply power to the receiver board (124) from an
external source or from the battery on the  impulse board. 100511 The receiver board (124) also
includes a connector (151), preferably a cPCI  connector, for connection to a backplane. Parallel
signals from the pins of the backplane  connector are received through the connector (151) by output
buffers (152). These buffers  (152) feed the incoming signals to one or more parallel-to-series decoders
that convert the  



embodiments and with various modifications as are suited to the particular use contemplated. 

It is intended that the scope of the invention be defined by the following claims. 

10 October 2006

incoming signals to serial signals that are, in turn, input to the microprocessor (156). A clock  (155)
synchronizes the operation of the decoders (154). This processor (156) may also have a 10 10
October 2006  memory device (not shown) like the memory device (149; Fig. 5) on the impulse board
(123) to provide appropriate programming and test patterns for the processor (156). 100521 Based on
the incoming test signals, the microprocessor (156) loops signals  back to the impulse board that
indicate the success or failure of the test. As described above,  a communication module (150), wired
or wireless, may be included to supply direct  communication between the receiver board (124) and
the impulse board (123). A connection  between the communication module (150) and the connector
(151) may be provided to, as  described above, allow for RF communication over the ground pins of
the backplane. 100531 The microprocessor (156) may feed incoming test signals to test circuitry
(161-162). Preferably, there is a +5 Volt test circuit (151), a -12 Volt test circuit (162) and a  ground
(GND) test circuit (163). These test circuits correspond to the AND gates (157-159;  Fig. 5) on the
impulse board (123) and provide the loopback of the test signals to the impulse  board as described
above. [0054] The test circuits (161-163) output parallel signals to an output buffer (160).  The output
buffer (160) sends the signals through the connector (151) and the backplane being  tested to the
receiver board (123). As described above, the receiver board (123) receives  these signals through an
input buffer (153) and, through the use of AND gates, evaluates the  receipt or non-receipt of the test
signals to determine the success or failure of the components  being tested. [00551 The preceding
description has been presented only to illustrate and describe  the invention. It is not intended to be
exhaustive or to limit the invention to any precise form  disclosed. Many modifications and variations
are possible in light of the above teaching. For  example, the receiver board, instead of the impulse
board could include the indicators and  could signal the results of the test without looping signals back
to the impulse board. The  
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WHAT IS CLAIMED IS: 

 

1. A testing device (120) for testing a backplane (101), said testing device 

comprising: 

 an impulse board (123) comprising a connector for connection to said backplane (101), 

said impulse board (123) sending test signals to said backplane (101); 

 a receiver board (124) comprising a connector for connection to said backplane (101), 

said receiver board (124) receiving said test signals; and 

 a communication channel (125, 130) between said receiver board (124) and said 

impulse board (123) through which said receiver board (124) signals to said impulse board 

(124) results of said test signals. 

 

 2. The testing device of claim 1, wherein said communication channel (125) 

comprises a wireless communication link between said impulse board (123) and said receiver 

board (124). 

 

 3. The testing device of claim 1, wherein said communication channel (130) 

comprises said backplane (101). 

 

 4. The testing device of claim 1, wherein said communication channel (125) 

comprises a signal cable external to said backplane, connected between said impulse board 

(123) and said receiver board (124). 

 

 5. The testing device of claim 1, further comprising an indicator (136) for 

indicating results of a test conducted with said test signals. 

 

 6. The testing device of claim 1, wherein said impulse board (123) further 

comprises a plurality of AND gates (157, 158, 159) receiving test signals returned by said 

receiver board (124), said AND gates (157, 158, 159) outputting an operational signal if all 

expected test signals are received. 
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impulse board would signal the receiver board that a test has been initiated and the nature of  the test.
With appropriate programming, the receiver board can then read the results of the  test and indicate
success or failure without feeding signals back to the impulse board. [00561 The preferred
embodiments were chosen and described in order to best  illustrate the principles of the invention and
its practical applications. The preceding  description is intended to enable others skilled in the art to
best utilize the invention in various 11 10 October 2006  embodiments and with various modifications
as are suited to the particular use contemplated. It is intended that the scope of the invention be
defined by the following claims.  12 10 October 2006  WHAT IS CLAIMED IS: 1. A testing device (120)
for testing a backplane (101), said testing device  comprising: an impulse board (123) comprising a
connector for connection to said backplane (101),  said impulse board (123) sending test signals to
said backplane (101); a receiver board (124) comprising a connector for connection to said backplane
(101),  said receiver board (124) receiving said test signals; and a communication channel (125, 130)
between said receiver board (124) and said  impulse board (123) through which said receiver board
(124) signals to said impulse board  (124) results of said test signals. 2. The testing device of claim 1,
wherein said communication channel (125)  comprises a wireless communication link between said
impulse board (123) and said receiver  board (124). 3. The testing device of claim 1, wherein said
communication channel (130)  comprises said backplane (101). 4. The testing device of claim 1,
wherein said communication channel (125)  
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 7. A method of testing a backplane (101), said method comprising: 

 connecting an impulse board (123) said backplane (101); 

 connecting a receiver board (124) to said backplane (101); 

 sending test signals from said impulse board (123) to said backplane (101); 

 receiving said test signals with said receiver board (124); and 

 communicating results of said test signals through a communication channel (125, 130) 

between said receiver board (124) and said impulse board (123) through which said receiver 

board (124) signals to said impulse board (123). 

 

 8. The method of claim 7, wherein said communicating results comprises 

wirelessly communicating said results through a wireless communication link (125) between 

said impulse board (123) and said receiver board (124). 

 

 9. The method of claim 8, wherein said wirelessly communicating comprises 

making radio frequency transmission using pins of said backplane (101). 

 

 10. The method of claim 7, further comprising powering a testing device (120) 

comprising said impulse board (123) with at least one battery (148). 
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comprises a signal cable external to said backplane, connected between said impulse board  (123)
and said receiver board (124). 5. The testing device of claim 1, further comprising an indicator (136)
for  indicating results of a test conducted with said test signals. 6. The testing device of claim 1,
wherein said impulse board (123) further  comprises a plurality of AND gates (157, 158, 159) receiving
test signals returned by said  receiver board (124), said AND gates (157, 158, 159) outputting an
operational signal if all  expected test signals are received. 13 10 October 2006  7. A method of testing
a backplane (101), said method comprising: connecting an impulse board (123) said backplane (101);
connecting a receiver board (124) to said backplane (101); sending test signals from said impulse
board (123) to said backplane (101);  receiving said test signals with said receiver board (124); and
communicating results of said test signals through a communication channel (125, 130)  between said
receiver board (124) and said impulse board (123) through which said receiver  board (124) signals to
said impulse board (123). 8. The method of claim 7, wherein said communicating results comprises
wirelessly communicating said results through a wireless communication link (125) between  said
impulse board (123) and said receiver board (124). 9. The method of claim 8, wherein said wirelessly
communicating comprises  making radio frequency transmission using pins of said backplane (101).
to. The method of claim 7, further comprising powering a testing device (120)  comprising said impulse
board (123) with at least one battery (148). 14 




